
 

 
FINAL  

 
ENVIRONMENTAL IMPACT STATEMENT 

PROPOSED BASELOAD POWER PLANT 
ASSOCIATED ELECTRIC COOPERATIVE, INC. 

 
 
 
 
 
 
 
 
 
 

United States Department of Agriculture 
Rural Development 

 

 
 
 
 
 
 
 
 

July 2007 
 



 Final Environmental Impact Statement (EIS) 
Associated Electric Cooperative, Inc. (AECI) 

Proposed Baseload Power Plant 
Carroll County, Missouri 

 
Submitted by the U.S. Department of Agriculture, Rural Development 
(USDA/Rural Development) 
Cooperating Agency:  U.S. Army Corps of Engineers 
 
ABSTRACT:  AECI has applied for a loan from USDA/RD to construct electric 
generating facilities to meet its members’ growing needs.  The Proposed 
Action, which has been identified as the agencies’ Preferred Alternative, 
includes construction of a 660-megawatt net coal-fired power plant and 
related facilities.  This Final EIS considered 17 technology alternatives, 
several alternatives that did not include AECI construction of a new baseload 
plant, adding capacity at an existing AECI facility, and a number of siting 
alternatives as a means of responding to the project purpose and need. 
Alternatives were evaluated in terms of cost-effectiveness, technical 
feasibility, and environmental soundness. The Final EIS analyzes in detail the 
Proposed Action (Norborne Plant and related facilities), essentially the same 
plant and ancillary facilities at a different location (Big Lake Site), an 
alternative technology (integrated gasification combined cycle) (IGCC), and 
the No Action Alternative. USDA Rural Development has concluded that, with 
actions that have been incorporated into the Preferred Alternative to reduce 
or avoid impact, no impacts of the Preferred Alternative meet the Council for 
Environmental Quality threshold criteria for significant impacts.  Adverse 
impacts of the Proposed Action include those on soils, water, air, fisheries 
and wildlife, noise, transportation, floodplains, wetlands, and farmland.  
Impacts associated with the use of IGCC are similar. Use of the Big Lake Site 
would result in impacts similar to those of the Proposed Action for most 
resources, but, when compared with the Proposed Action, would likely result 
in greater adverse impacts on floodplains, recreation, public lands, cultural 
resources, fisheries and wildlife (migratory birds), other protected species 
(bald eagles), and potential environmental justice impacts (Native 
Americans). 
 
For further information, please contact: 
Stephanie A. Strength, USDA, Rural Development, Utilities Programs 
1400 Independence Avenue SW, Mail Stop 1570, Room 2244 
Washington, D.C.  20250-1570  
telephone (202) 720-0468, fax (202) 720-0820 
email:  Stephanie.strength@wdc.usda.gov.   
 
Comments must be received by August 13, 2007. 
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Introduction 
 
Associated Electric Cooperative, Inc. (AECI) proposes to build an 
approximately 660 megawatt (MW) net, supercritical pulverized coal-fired 
power plant at a site near Norborne, Missouri. This Final Environmental 
Impact Statement (EIS) discusses this Proposed Action and analyzes its 
potential effects on the environment.  
 
As an electric generation and transmission cooperative (G&T), AECI, based 
in Springfield, Missouri, is a non-profit utility owned by its members. As 
such, it provides wholesale electricity and related services to six member 
G&Ts, which in turn provide electricity to 51 electric distribution 
cooperatives. AECI’s service area includes most of Missouri outside of urban 
areas, part of northeast Oklahoma, and a small part of southeast Iowa.  
AECI is contractually obligated to provide all the electric power needs of the 
cooperative member systems it serves. AECI does not have the capacity to 
meet all of its members’ power needs beyond about 2013. After considering 
various ways to meet those future needs, AECI identified the construction of 
a new coal-fired power plant near Norborne, Missouri as its best course of 
action.  
 
AECI has applied for a loan to construct the Norborne facility from the Rural 
Utilities Service, an agency that administers the U. S. Department of 
Agriculture's Rural Development Utilities Programs (USDA Rural 
Development).  AECI is also in the process of applying for an air quality 
permit from the Missouri Department of Natural Resources. AECI will also be 
applying to the U.S Army Corps of Engineers (USACE) for permits under 
Section 10 of the Rivers and Harbors Act and, if needed, under Section 404 
of the Clean Water Act.  To fulfill its obligations under the Clean Water Act, 
the USACE is a cooperating agency for this Final EIS. The Proposed Action 
includes the power plant, an approximately 345-kilovolt (kV) substation near 
the plant, about 134 miles of new 345-kV transmission line and associated 
upgraded and new substations, several miles of rail connections to existing 
lines, a water supply system consisting of wells near the Missouri River and a 
pipeline to the plant, and a landfill for ash and flue gas desulfurization waste. 
The Final EIS analyzes the potential environmental impacts of AECI’s 
Proposed Action and alternatives to that action.  
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USDA Rural Development has established procedures for determining if a 
proposed project for which a loan or loan guarantee is sought is feasible 
both from an engineering and financial perspective. Following USDA Rural 
Development’s procedures, AECI prepared several studies prior to this EIS, 
including an Alternatives Report that was subject to USDA Rural 
Development’s review and approval.  This report and USDA Rural 
Development’s notice of intent to prepare an EIS are available to the public 
on USDA Rural Development’s website at: 
http://www.usda.gov/rus/water/ees/eis.htm. The information and analyses 
from the Alternatives Report and a number of other reports prepared by 
AECI are incorporated into this Final EIS.  Reports prepared by AECI 
consultants specifically for the Final EIS are included as appendixes.  
 
AECI’s Proposed Action has been identified as USDA Rural Development’s 
Preferred Alternative. 
 
Purpose and Need for the Proposed Action 
 
To determine its future energy requirements, AECI periodically prepares a 
detailed load forecast for, and in accordance with guidance from, USDA Rural 
Development.  The latest forecast, prepared in 2004 and summarized in this 
Final EIS, predicts a 3.2 percent per year growth in energy sales for AECI 
through 2025.  AECI also conducted its own internal forecast, which is 
somewhat lower.  Based on AECI’s projected growth rate, and considering 
the addition of the Dell combined cycle natural gas plant that will come into 
service in 2007, AECI is expected to have a surplus until 2010.  Without the 
Proposed Action, however, AECI’s system is expected to have a deficit 
beginning in 2011, which will grow to 243 MW in 2013, and 660 MW in 2017, 
thus demonstrating the need for the baseload addition. 
 
Alternatives Eliminated from Detailed Consideration 
 
Alternatives Other Than Self-Build 
 
The following alternatives were considered but eliminated from detailed 
consideration:  
 
• Power Purchase Agreements – eliminated because of higher cost. 
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• Participation in another company’s energy project - eliminated because of 
lack of AECI control and flexibility in decisions about the ultimate 
completion of the project, future dispatch requirements and operational 
flexibility, and compliance with future environmental regulations. 

 
Technology Alternatives 
 
Table ES-1 summarizes the technology alternatives that were considered but 
eliminated from detailed evaluation. 
 
 

Table ES-1.  Technology Alternatives Eliminated from 
Detailed Consideration 

Alternative Reasons for Elimination 

Renewable Non-Combustible Energy Sources 
Wind • Intermittent source, not suitable for 

baseload needs. 
• AECI’s service area does not have 

adequate resources to consider wind 
for this project. 

Solar—Photovoltaics • Intermittent source, not suitable for 
baseload needs. 

• Not cost-competitive.   
Solar—Concentrating Solar Power • Solar resources not available in 

AECI service area. 
• Not cost-competitive. 

Hydroelectric • Resources in AECI’s service area are 
suitable only for peaking needs, not 
baseload. 

• Inadequate developable resources. 
• Large risk based on past experience 

in US. 
Geothermal No resources available. 
Renewable Combustible Energy Sources 
Wood Not cost-competitive. 
Municipal Solid Waste  Not cost-competitive. 
Landfill Gas Not cost-competitive. 
Other Waste Not cost-competitive. 
Alcohol Fuels Not cost-competitive. 
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Table ES-1.  Technology Alternatives Eliminated from 
Detailed Consideration 

Alternative Reasons for Elimination 

Non-Renewable Combustible Energy Sources 
Natural Gas • Uneconomical for baseload. 

• Unpredictable and volatile prices. 
• Uncertain supply. 

Petroleum • High price of fuel and expectation of 
higher future prices. 

• Uncertainty of supply. 
• No real advantages to coal or 

natural gas. 
Microturbines Not cost-competitive. 
Coal—circulating fluidized bed 
technology 

Because of the size of the proposed 
unit, AECI can achieve comparable 
emissions reductions at a lower cost 
with pulverized coal; therefore it has 
no advantages over pulverized coal 
technology. 

Nuclear  At the current stage of nuclear 
redevelopment, AECI does not have 
the qualifications or resources at this 
time. 

Energy Efficiency and 
Conservation 

Reasonably anticipated energy savings 
would be insufficient to offset the need 
for new capacity. 

 
New Coal-Fired Power Plant Sites 
 
AECI’s site search was limited to Missouri, which comprises the bulk of its 
service area.  Based on regional avoidance criteria (Class I areas, major 
metropolitan areas, air non-attainment areas, and large public land areas) 
and, within Missouri, the desire to be as close as practical (considering other 
siting needs) to the Powder River Basin coal source, northwest Missouri 
exclusive of the Kansas City metropolitan area was targeted for site 
identification.  In this area, the Missouri River is the only water source with 
the required capacity for the proposed plant, and 20 miles was considered 
the maximum practicable distance from the river.  Two general areas were 
identified along the Missouri River—one in Holt County north of Kansas City 
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(Forbes area) and one east of Kansas City in the Ray/Lafayette/Carroll 
County area (Norborne area).  Two potential sites were identified in the 
Forbes area and six in the Norborne area.  These sites were ranked by 
general engineering, cost, and environmental criteria.  There was little 
difference in the weighted scores among the sites.  Three of the sites in the 
Norborne area were in Ray County, which is included in the statistical Kansas 
City metropolitan area.  These sites were eliminated because of proximity to 
Kansas City.  Another potential site in the Forbes area, now referred to as 
Big Lake, was added when AECI management became aware of the 
opportunity to purchase this large tract of land from a single willing owner.  
Big Lake was similar enough to the other two Forbes area sites such that 
only one needed to be carried forward, and Big Lake was selected.  Further 
refinement in the Norborne area led to the identification of a single site that 
was judged to be representative of the range of reasonable alternatives in 
that area.  Norborne and Big Lake were retained for detailed evaluation.  
Based on the lower overall cost of the Norborne site, and potential 
environmental disadvantages of Big Lake, Norborne was identified by AECI 
as the proposed site with Big Lake the alternate. 
 
Consideration of Adding Capacity at Existing AECI Facility 
 
AECI also considered the option of adding capacity at one of its existing 
baseload facilities, at Thomas Hill, in north-central Missouri.  Because the 
reservoir used for a water supply for the existing facility is not adequate for 
the addition of a new unit, AECI conducted a detailed assessment of water 
supply options. 
 
After the water supply study was completed, this alternative was eliminated 
from detailed consideration for the following reasons: 
 
• The addition of a unit at Thomas Hill would result in a high percent of 

base load capacity at one location, stressing transmission system 
reliability. 

 
• The high concentration of generation at one location would also subject a 

substantial portion of the system to a common failure, accident, or 
meteorological event. 

 
• The site has the highest construction labor supply risk due to its distance 

from major metropolitan areas. 
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• The site has the highest water supply risk.  The current water supply 

source is inadequate, and there is some risk and uncertainty associated 
with reasonable cost options for supplementing the water supply. 

 
Rail Connections  
 
Norborne Site.  Two potential rail lines for coal delivery to the Norborne Site 
would be the Norfolk Southern (NS) line about one mile south of the 
proposed plant site, and the Burlington Northern Santa Fe (BNSF) line about 
6 to 7 miles north of the site.  A high-speed BNSF line that runs parallel to 
the NS line was identified as having potential for equipment deliveries, but 
would not be suitable for slower moving coal trains.  AECI identified one-mile 
wide corridors for rail connections from these lines to the plant.  Based on 
engineering and environmental considerations, these corridors were reduced 
to quarter-mile widths and then ranked based on environmental and 
engineering criteria.  The connecting line to the south, which was included 
primarily for the high-speed BNSF connection, had the most favorable score.  
Connecting to the NS for coal deliveries may not be an option:  Union Pacific, 
who would supply this line, is not taking new delivery contracts; and the NS 
connection would require a large embankment in the floodplain and a bridge 
over the BNSF line, which may not be practicable; therefore this option for 
coal delivery was eliminated from further consideration.  For coal deliveries 
from the BNSF line to the north, the western option and sub-options, which 
generally follow the West Fork of the Wakenda Creek, had the least 
favorable score and were eliminated from further consideration; the east 
option, which follows the Wakenda Creek valley, was retained. 
 
Big Lake Site. At the Big Lake Site, there is a BNSF line adjacent to the site 
that would be suitable for coal deliveries.  A connector to a Union Pacific line 
about 15 miles west of the site was considered but eliminated because of the 
need to construct two major bridges and issues related to crossing an Indian 
reservation. 
 
Transmission Line Alternatives Considered and Eliminated 
 
As part of its Alternatives Study, AECI identified study areas for each of the 
major required transmission route segments.  Within these study areas, 
constraints were identified and macro corridors about two miles wide were 
selected.  In a later study that focused only on the transmission corridors, 
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AECI narrowed the macro corridors and eliminated all but one route corridor 
for both the Norborne and Big Lake Sites.  The second study incorporated 
comments from public scoping held in 2005.  The final route corridors were 
identified based on ranking the corridors on environmental and engineering 
criteria, and were generally a quarter-mile wide except for locations that 
were expanded to allow avoidance options. 
 
Norborne Site. For the Norborne Plant, AECI determined that two 345-kV 
transmission lines and related new and upgraded substation facilities would 
be required to provide adequate outlet capacity for the plant. First, a line 
from the Norborne Substation (located east of the proposed plant site) to 
the Thomas Hill Substation in Randolph County (approximately 60 miles) 
would be built. A second 345-kV line would be built from Norborne to Central 
Electric Power Cooperative’s Sedalia Substation in Pettis County 
(approximately 50 miles) and then to the Mt. Hulda Substation in Benton 
County (approximately 24 miles).  All lines would be single-circuit, except 
that the first 17 miles of the Norborne/Sedalia/Mt. Hulda line would be 
double-circuit.   
 
Big Lake Site.  To provide adequate outlet capacity for the Big Lake Plant, a 
new double-circuit 345-kV transmission line would be needed from the site 
to the existing Fairport Substation in DeKalb County, a distance of 
approximately 57 miles. A single-circuit 345-kV transmission line would be 
needed south from the Fairport Substation to a new 345/161-kV substation 
located near the town of Orrick in Ray County (approximately 53 miles 
distance). From Orrick, two new 161-kV transmission lines would need to 
extend to the existing Missouri City Substation in Clay County and to the 
existing Eckles Road Substation in Jackson County.   
 
Alternatives Assessed in Detail 
 
No Action Alternative 
 
Under the No Action Alternative, the Proposed Action would not be 
constructed or operated to meet the projected 660 MW net base load needs 
of AECI’s customers.  However, it is unreasonable to assume that no 
alternative source of electricity would be provided for AECI customers when 
AECI’s system no longer has the baseload capacity to meet its needs. 
Therefore, the primary assumption for the No Action Alternative is that the 
need for a reliable energy supply for the AECI service area would still be met 
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by some means, mostly likely the purchase of power from other sources of 
generation, including those already online and those currently being 
developed.  
 
Proposed Action: Norborne Baseload Plant  
 
Under this alternative, a 660 MW net generating station using supercritical 
pulverized coal technology to burn coal would be built and operated 
approximately 2.5 miles northwest of the town of Norborne, in Carroll 
County, Missouri.  The primary components of the Proposed Action include 
the following: 
 
• Power plant and associated facilities and operations, including the plant 

cooling system, waste management operations, lighting, fire protection, 
safety, and other systems. 

 
• 345-kV substation, with associated transmission line modifications and 

communications facilities. 
 
• New and modified substations. 
 
• Approximately 134 miles of new 345-kV transmission lines to connect 

with AECI’s existing network. 
 
• Water supply system consisting of groundwater wells and associated 

pipeline. 
 
• Utility waste landfill. 
 
• New rail access from existing mainline railroads. 
 
• Actions to reduce or prevent environmental impacts. 
 
Alternate Site – Big Lake 
 
The Big Lake Site is located adjacent to the Missouri River, in Holt County, 
Missouri, just west of the Village of Big Lake.  The project components would 
be the same as at the Norborne Site, except for location, and some variation 
in lengths and types of rail and transmission facilities. 
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Alternate Technology—Integrated Gasification Combined Cycle (IGCC) 
 
Supercritical pulverized coal (SCPC) electric generation technology was 
retained as AECI’s proposed technology because it is most cost-effective, is 
well-developed and can achieve the required emissions standards.  
Integrated gasification combined cycle (IGCC), a coal technology that 
involves gasification of coal then use of the gas in a conventional combined-
cycle facility, was also retained for detailed consideration.  The IGCC 
technology is not as well-developed as SCPC and would be costlier; however, 
if carbon dioxide capture becomes a requirement in the future, it presently 
appears to offer the least costly potential for carbon dioxide capture and was 
retained for that reason.  No coal technologies have yet been demonstrated 
with carbon dioxide capture and storage.  
 
Impact Analysis 
 
No Action Alternative 
 
The No Action Alternative would result in no impacts or negligible effects on 
the environment at either the Norborne or Big Lake Site. However, since 
AECI would have to purchase electricity from other generation sources to 
supply its members and customers, the No Action Alternative would 
contribute indirectly and incrementally to cumulative environmental impacts 
associated with these fuels and forms of generation.  
 
Proposed Action: Baseload Plant—Norborne Site 
 
Air Resources.  Power plant operation would result in the release of various 
pollutants. The analysis indicates no exceedances of any National Ambient 
Air Quality Standards or maximum allowable Prevention of Significant 
Deterioration (PSD) increments; no discernable impairment to visibility in 
nearby Class I areas, and no threat to the surrounding community from 
mercury emissions.  The projected CO2 emissions would represent about 0.1 
percent of the total U.S. emissions and about 0.03 percent of worldwide 
emissions. 
 
Construction activities in all locations would result in release of particulates 
and exhaust gases, but effects would be short-term and would occur over a 
small area at one given time, resulting in a minor level of impact. 
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Dust control measures included in the Proposed Action would help limit 
impacts to less than significant levels.  There will be a PSD permit. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Geology/Soils.  There would be no significant impacts on areas of regional 
geological importance (none is present).  Groundwater withdrawal would not 
result in formation of sinkholes. Loess soil found in parts of the Project area 
are highly erodible and care must be taken in implementation of erosion 
control measures to avoid impact. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Groundwater.  Pumping of an average of 5,600 gpm from the Missouri River 
aquifer would result in depression of groundwater in the vicinity of the well 
field.  Aquifer testing and groundwater modeling indicate negligible impact 
on other groundwater users. 
  
Construction dewatering of a deep excavation for a coal car unloading 
system would result in a short-term depression of groundwater levels at the 
proposed plant site, which may result in short-term negative impacts to 
nearby groundwater users.  AECI would provide alternate water supply for 
wells with adverse impacts, if necessary. 
 
During operation, solid waste disposal and use of chemicals and fuels have 
potential for impact, but would be avoided by implementation of 
environmental regulations. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Surface Water.  Large areas of disturbed soil during construction create 
potential for impacts to streams and other surface water bodies, but would 
be avoided by implementation of storm water controls through the storm 
water permit and pollution prevention plan that would be required.  During 
operation, use of chemicals and fuels have potential for impact, but would be 
avoided by implementation of environmental regulations. Waste ponds and 
similar facilities have potential for release during major floods. 
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Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts and with suggested 
mitigation measures. 
 
Floodplains.  The Norborne Plant Site, south rail connector, and well field are 
all located in the 100-year floodplain of the Missouri River.  The plant site is 
located at the edge of the floodplain, about six miles from the river, where 
100-year flood depths would be about two feet.  Part of the north rail 
connector is located in the floodplain of Wakenda Creek.  Transmission line 
corridors cross several floodplains that cannot be spanned, and supports 
would need to be placed in floodplains.  For the plant at least, an analysis 
would need to be done to demonstrate that the construction, along with 
other projects in the floodplain, would not cause a rise in flood elevation of 
more than one foot upstream of the site.   
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Farmland.  The site is located in agricultural land, almost all of which is 
classified as prime farmland or prime farmland if drained.  The site would 
occupy about 1,750 acres of farmland, approximately 750 of which would be 
leased back for agricultural use. Substations would occupy a few acres of 
farmland. Transmission lines would have little impact on farmland; 
avoidance of center-pivot irrigation systems can be achieved by placement 
of supports. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Land Use.  Essentially all land impacted is agricultural.  Existing surrounding 
land use is all zoned agricultural and is expected to remain so.   
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Public Lands, Recreation and Visual Resources. There are no public lands or 
recreation areas close to the Proposed Action.  No significant adverse 
impacts on recreation, public lands, or visual resources would be anticipated 
under the Proposed Action.  There would be some adverse visual impacts to 
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residences within a mile or two of the facility both during the day and at 
night from the lights; and within about a half-mile of transmission lines. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Vegetation.  No areas of high quality native vegetation were identified within 
the area of the Proposed Action.  There would be some impact to riparian 
corridors with construction of the north rail connector, and there is some 
potential for impact at major stream crossings of transmission lines, 
particularly at the Grand River. 
 
Conclusion: No significant impacts are expected. 
 
Wetlands.  A total of 3.56 acres of Waters of the United States and 3.14 
acres of wetlands were identified on the Norborne Plant Site, the utility 
landfill site and within the well field.  Jurisdictional status is being assessed 
by the USACE.  A Section 404 permit may be required if these areas would 
be disturbed, however, it appears probable that the wetland areas can be 
avoided.  Delineation of the rail connectors would be required when the 
alignments are finalized, but no more than about one acre of impact is 
expected.  Transmission lines can generally span wetlands and thus avoid 
impact, expect for wooded wetlands, which must be cleared.  A delineation 
of any impacted wetlands along the transmission corridor would be required 
after the final alignment is selected. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts, and implementation 
of mitigation that may be required under the Section 404 permit. 
 
Fisheries and Wildlife.  There is potential to impact migratory birds, primarily 
by collisions with transmission lines, and to a lesser extent with the power 
plant stack and taller structures. Migratory birds, including raptors, are 
protected under the Migratory Bird Treaty Act and an executive order. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts, and implementation 
of suggested mitigation. 
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Threatened and Endangered Species. There is some potential for habitat for 
bald eagles or Indiana bats on certain wooded parts of the project area in 
the vicinity of the well field, along the northern rail connector, and along the 
transmission lines (but not at the plant site).  Impacts would be avoided by 
seasonal limitations on tree clearing, in accordance with Missouri 
Department of Conservation Best Management Practices.  USFWS has 
indicated in their comments on the Draft EIS that it does not appear that the 
project construction would affect the eastern massasauga rattlesnake or 
running buffalo clover (Appendix M).    
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Cultural Resources.  Phase I and Phase II efforts were completed for the 
area within the facility boundary, and desktop studies were done for the rail 
corridors and transmission lines.  Additional investigation would be required 
when final alignments are selected.  No significant resources were identified. 
 
Socioeconomics and Environmental Justice.  The anticipated benefits in jobs 
and payments in lieu of taxes are expected to outweigh small impacts from 
additional traffic and pressure on social resources.  No low income or 
minority populations would be disproportionately adversely impacted. 
 
Conclusion:  No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Public Safety and Services.  There would be little impact on public safety and 
services.  There would be some delays at new at-grade rail crossings.  There 
was concern about electric and magnetic fields (EMF) expressed in 
comments, but there are no documented health impacts.  Transmission lines 
were placed away from residences as much as practicable; there are only 
two residences within 200 feet of the proposed transmission route 
centerline. 
 
Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Noise.  Noise from construction (especially pile driving) and operation would 
affect a few isolated residences near the plant and rail lines. Noise reduction 
would be implemented as required by governing regulations. 
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Conclusion: No significant impacts are expected with implementation of 
proposed actions to reduce or prevent adverse impacts. 
 
Waste Management.  Typical construction wastes would be generated.  
These wastes and non-hazardous wastes generated from operations, except 
for ash and flue gas desulfurization (FGD) waste, would be temporarily 
contained on site, then removed by a licensed waste hauler and disposed of 
in a licensed off-site landfill.  Ash and FGD waste would be disposed of in a 
permitted on-site utility waste landfill. 
 
Conclusion: No significant impacts are expected with implementation of 
applicable state laws and regulations regarding waste management. 
 
Alternate Site – Big Lake 
 
Impacts would be expected to be similar to those for the Norborne Site with 
exceptions summarized below. 
 
Geology and Soils.  If this site were selected, to avoid impacts, care would 
need to be taken in identifying locations for borrow and the landfill so as not 
to impact the McCormack Loess Mound Conservation Area and any 
comparable geologic resources that may be present in the Deep Loess Hills 
east of the site. 
 
Floodplains.  The plant site would be much closer to the river, and very close 
to the regulatory floodway.  Flood depths for the 100-year flood could be up 
to nine feet, requiring much more fill than the Proposed Action, and causing 
more impact. 
 
Public Lands, Recreation and Visual Resources. Because there are public 
lands much closer to the site (Big Lake State Park is within two miles), 
impacts would be greater; public perceptions of negative impacts on public 
lands due to the presence of a power plant are greater for the Big Lake Site, 
based on scoping comments.  Visual impacts on residences are greater 
because of two communities near the site.  There would be a visual impact 
on a National Historic Register site. 
 
Fisheries and Wildlife.  Construction and operation of a power plant at the 
Big Lake Site, which is close to the Squaw Creek National Wildlife Refuge 



 

 
Proposed Baseload Power Plant ES-15 Executive Summary 
Final Environmental Impact Statement  July 2007 

(NWR), and the presence of a transmission line adjacent to the Squaw Creek 
NWR, could potentially cause significant impacts to the large populations of 
migratory birds that use the refuge.  These impacts could be caused by 
collisions with the plant stack or other buildings, or by collisions with 
transmission lines.  Migratory birds, including raptors, are protected under 
the Migratory Bird Treaty Act and the Executive Order on Protection of 
Migratory Birds. 
 
Threatened and Endangered Species.  Most impacts would be similar for the 
Big Lake Site, but there would be additional potential impacts related to the 
presence of Big Lake and Squaw Creek NWR.  According to the US Fish and 
Wildlife Service (USFWS) the Squaw Creek NWR has some of the largest 
concentrations of wintering bald eagles in the Midwest, and bald eagles have 
historically nested at Big Lake.  The proximity of a new power plant and 
transmission line to these areas could potentially result in significant impacts 
primarily from collisions with transmission lines or tall structures, especially 
when lit at night. 
 
Cultural Resources.  If the Big Lake Site were selected, the potential visual 
impact of the plant on the NRHP-listed Rulo Bridge on US 159 would need to 
be assessed.  The bridge is located immediately north of the site.  The 
potential impact of the transmission line on the Absolom Riggs House near 
Weatherby would also need to be assessed. 
 
Socioeconomic.  Similar to Proposed Action, except that, based on 
comments, perceived impacts to quality of life would be greater because of 
the proximity of Big Lake. 
 
Environmental Justice.  The community of Rulo, Nebraska is only a mile from 
the Big Lake site and would be visually impacted, but, since the community 
is not in Holt County, it would not receive direct monetary benefit.  The 
population of Rulo is 24 percent American Indian, and 28 percent of 
individuals live below the government poverty level.  Also, the Iowa Indian 
Reservation is directly across the river from the plant, to the south.  There 
are potential environmental justice impacts with this alternative that would 
need to be addressed if it were pursued. 
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Alternate Technology--IGCC 
 
Impacts would be the same as for the Proposed Action except potentially for 
impacts on air. In addition to the enhanced potential for carbon dioxide 
capture, with IGCC, emissions of sulfur dioxide could be as low as one third 
of those from the Proposed Action, lessening any potential impact on acid 
rain.  However, it should be noted that the EPA’s Clean Air Interstate Rule is 
designed to reduce nationwide sulfur dioxide emissions to below levels 
required under the Clean Air Act acid rain program. 
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1. INTRODUCTION 
1.1 INTRODUCTION TO THE PROPOSED ACTION 
 
Associated Electric Cooperative, Inc. (AECI) proposes to construct a 660 
megawatt net (MW) coal-fired electricity generating unit at a site near 
Norborne, Missouri.   
 
A detailed description of the Proposed Action (Project) is provided in Section 
2.3.5, Proposed Action, and the location of the proposed power plant is shown 
on Figure 2-76 within that section. The Proposed Action includes the following 
components: 
 
• Power plant and associated facilities and operations, including the plant 

cooling system, waste management operations, lighting, fire protection, 
safety, and other systems. 

 
• 345-kilovolt (kV) substation, with associated transmission line 

modifications and communications facilities. 
 
• Approximately 134 miles of new 345-kV transmission lines to connect with 

AECI’s existing network. 
 
• Water supply system consisting of groundwater wells and associated 

pipeline. 
 
• Solid waste disposal facility. 
 
• New rail access from existing mainline railroads. 
 
• Actions to reduce or prevent environmental impacts. 
 
• Materials handling including rail unloading. 
 
The Norborne site is located in western Carroll County, Missouri, 
approximately 2.5 miles northwest of the town of Norborne (Figure 2-76).  
Water for cooling and other facility needs would be provided by wells, which 
would be located adjacent to the Missouri River approximately seven miles 
south of the site.  Water requirements are estimated to average 5,600 gallons 
per minute (gpm), peaking to 7,400 gpm in summer.  An on-site solid waste 
disposal facility for ash and flue gas desulfurization waste would be located 
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just north of the power plant.  An approximately 6.5-mile long rail connector 
to a rail line north of the plant would be constructed for coal delivery, and 
another line, to be used primarily for delivery of construction equipment and 
materials, would be constructed to connect with a rail line about one mile 
south of the proposed plant.  The Project would include on-site water and 
wastewater treatment, and a water discharge line to the Missouri River. 
 
1.2 READER’S GUIDE TO THIS DOCUMENT AND THE EIS PROCESS 
 
The National Environmental Policy Act (NEPA) of 1969 requires that an 
environmental impact statement (EIS) be prepared for any federal actions 
that may significantly affect the environment. Because AECI, a rural electric 
cooperative, has applied for a loan for the Project from the U.S. Department 
of Agriculture, Rural Development (USDA/RD), the proposed Project 
constitutes a federal action for NEPA purposes.  
 
All environmental laws and regulations applicable to the Proposed Action are 
summarized in Appendix A, Relevant Federal and State Environmental Laws 
and Regulations. 
 
1.2.1 Reader’s Guide 
 
Desired information can be located in the following ways: 
 
• Review the table of contents to find the page numbers for broad subjects 

of interest. 
 
• Use the index in the back of the document to locate particular subjects and 

the pages on which they are found. 
 
Acronyms and abbreviations are located in Appendix B; a glossary has been 
provided in Section 9.  
 
1.2.2 EIS Process 
 
The process for preparing an EIS is determined by the federal regulations 
implementing NEPA. The major steps in the EIS process are described below. 
 
Notice of Intent (NOI) – The EIS process began when USDA/RD issued a 
NOI that was published in the Federal Register on August 10, 2005. The NOI 
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announced USDA/RD’s intention to prepare an EIS and hold public scoping 
meetings concerning the Project proposed by AECI. 
 
Scoping Period – The purpose of scoping is to identify public and agency 
issues, and possible alternatives to be considered in the EIS. The scoping 
process included notifying the general public, and federal, state and local 
agencies of the Proposed Action. The scoping period, its results, and 
additional agency and public participation are described in Section 6.0, 
Consultation and Coordination.  
 
Draft EIS – The Draft EIS, made available in January 2007, provided a 
description of the Proposed Action, considered public and agency comments 
received during the public scoping process, assessed the potential impacts, 
and identified potential measures to mitigate those impacts. A Notice of 
Availability (NOA) for the Final EIS was published in the Federal Register. 
 
Comment Period and Public Hearings – The public and agencies reviewed 
and commented on the Draft EIS during a 45-day comment period. USDA/RD 
held public hearings to provide interested parties an opportunity to ask 
questions about and provide comments on the Draft EIS analysis; these are 
further described in Section 6.0, Consultation and Coordination.   Comments 
received on the Draft EIS and responses to those comments are included in 
Appendix M. 
 
Final EIS  – The purpose of this Final EIS is for USDA/RD to assess, consider, 
and respond to public and agency comments received on the Draft EIS. A 
NOA was published in the Federal Register when the Final EIS became 
available. USDA/RD encourages public review of the Final EIS for 30 days 
after it is published. 
 
Records of Decision (RODs) – USDA/RD will publish a ROD describing the 
selected action and any mitigation measures, and the factors taken into 
consideration in making its decisions. USDA/RD will take no action on its 
decision until its ROD is made available to the public. 
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1.3 AGENCY ROLES AND RELATIONSHIPS 
 
1.3.1 Lead Agency--U.S. Department of Agriculture, Rural 

Development 
 
Lead agencies are those preparing or taking primary responsibility for 
preparing the EIS.  The lead agency for this EIS is USDA/RD. 
 
1.3.2 Federal Cooperating Agency--U.S. Army Corps of Engineers 
 
Consistent with federal regulations implementing NEPA1 the lead agency is 
responsible for establishing liaison with all federal, state, local, and tribal 
agencies that have jurisdiction by law or special expertise with respect to any 
environmental impact involved in a proposed action and for requesting its 
participation as a cooperating agency on an EIS, as appropriate. 
 
The U.S. Army Corps of Engineers (USACE) has agreed to participate as a 
cooperating agency for this EIS.  This project would require obtaining certain 
permits from the USACE.  A permit under Section 10 of the Rivers and 
Harbors Act would be required for the water supply wells, the discharge 
structure, and the transmission lines.  A permit under Section 404 of the 
Clean Water Act (CWA) would be required for areas that discharge fill into 
wetlands and Waters of the United States (U.S.). 
 
1.4 PURPOSE AND NEED 
 
1.4.1 Purpose for the Proposed Action 
 
AECI is a generation and transmission (G&T) cooperative that provides 
wholesale electric power and energy to its six members.  Each of the six 
members is also a G&T cooperative that in turn provides wholesale electric 
power and energy to the third tier in a three tier system, member distribution 
cooperatives.  AECI’s role is primarily to provide generation while the six 
member G&Ts primarily provide transmission of the power provided by AECI.  
The 51 member distribution cooperatives served by the G&Ts sell electric 
power and energy at retail to their member-customers in Missouri, 
southeastern Iowa and northeastern Oklahoma.  Figure 1-1 shows AECI’s 
service area, the six G&Ts, and the 51 distribution cooperatives. 
 
                                    
1 40 CFR 1501.5, 1501.6, 1508.5, and 1508.16 
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AECI has “all requirements” contracts to provide the electrical power and 
energy needs of the G&Ts, who are similarly bound to serve the needs of the 
distribution cooperatives.  These contracts also require the G&Ts and 
distribution cooperatives to buy all their power from AECI.  AECI’s Board of 
Directors is appointed by the G&Ts with the responsibility of reliably and 
economically serving this cooperative family. 
 
The six G&Ts existed first; AECI was created later.  In identical language, 
AECI’s six contracts with the G&Ts state that the primary purpose of each of 
the G&Ts is “to furnish adequate supplies of electric power and energy to the 
load center of its member or affiliated cooperatives on a cooperative, non-
profit basis at the lowest feasible cost” and that AECI was formed to “further 
the primary objective” of each of the G&Ts through the overall coordination 
and use of the power and transmission facilities (Holt, 1996). 
 
As discussed in this section, AECI has identified the need to add 
approximately 660 MW net of baseload capacity to its system by 2012, in 
accordance with its contractual obligations to its members. The purpose of the 
Proposed Action is to provide this additional power generation to serve the 
needs of AECI’s cooperative members.   
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1.4.2 Need for the Proposed Action 
 
AECI’s conclusion that a 660 MW net unit is needed by 2012 is based on a 
comparison of its load forecast to its capacity resources, as explained below.   
 
1.4.2.1 Estimated Electric Loads of Cooperative Member Systems 
 
1.4.2.1.1 Scope of Forecast 
 
AECI’s load forecast was prepared in compliance with USDA/RD guidelines as 
specified in the Code of Federal Regulations.2  Among the requirements that 
must be addressed are: 
 
• A discussion of the scope of the forecast. 
 
• A discussion of the borrower personnel, consultants, data and other 

resources used in the preparation of the forecast. 
 
• A discussion of the procedures used to collect, validate, process and 

update the data used in the study. 
 
These requirements were addressed in detail in AECI’s 2004 Electric Load 
Forecast Study (AECI, 2004e), which was included as part of its loan 
application for the Proposed Action.  The results of the study, also referred to 
as AECI’s Power Requirements Study (PRS), are summarized in this section.  
The forecast extended through 2025.   
 
1.4.2.1.2 Data Sources 
 
In addition to data provided by AECI and its distribution cooperatives, the 
following outside sources were used in the load forecast: 
 
• Woods and Poole Economics, Inc. Complete Economic and Demographic 

Data Series (CEDDS), January 2004. 
 
• Midwestern Climate Center database. 

                                    
2 Code of Federal Regulations, Title 7 (7 CFR), Part 1710, “General and Pre-loan Policies and Procedures 
Common to Insured and Guaranteed Electric Loans" as published in the Federal register. The specific 
requirements are contained in Section 1710.203, "Requirements to Prepare a Load Forecast". 
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• U.S. Department of Energy’s (DOE) Energy Information Administration’s 

Annual Energy Outlook 2004 and various issues of Monthly Energy Review.  
 
1.4.2.1.3 Modeling 
 
Electric load forecasts are generally based on extrapolation of historic trends 
for the various input factors such as population growth, income levels, 
weather, etc.  Expected future conditions that run counter to historic trends 
can also be accounted for. These various projections are described by best-fit 
equations and regression analyses and mathematically combined to arrive at 
an estimated future load.  (AECI, 2004e). 
 
1.4.2.1.4 Demographic Trends 
 
Between 1990 and 2000, population in AECI’s service area increased at an 
average annual rate of 1.1 percent. The fastest growth occurred in the 
suburban areas surrounding Kansas City, St. Louis, Springfield, Branson and 
Tulsa. Many areas in the northern third of Missouri, southern Iowa, and the 
extreme southeastern corner of Missouri lost population during the 1990s. 
These trends follow the U.S. population shift from rural to suburban areas. 
Figures 1-2 and 1-3 show the distribution of population growth from the 1990 
to 2000 Census in Missouri and Oklahoma. Southern Iowa is not illustrated, 
but tends to resemble northern Missouri.  (AECI, 2004e). 
 
Moderate population growth in AECI’s service area is expected to continue 
throughout the forecast horizon. Total population in AECI primary service 
counties is projected to increase at an average annual rate of 1.0 percent 
from 2003 to 2023. The strongest growth is expected to occur in suburban 
areas surrounding the larger urban centers in the region. 
 
Income levels are important for electric load forecasting since higher 
household incomes reflect the ability to purchase larger homes with more 
appliances, TVs, computers, entertainment systems and other electricity-
consuming items, plus with proportionately greater needs for heating and air 
conditioning. The highest household incomes are generally found in areas 
surrounding larger urban centers, especially St. Louis, Kansas City, and Tulsa. 
Extreme northern Missouri and the southern one-third of the state have the 
lowest average household incomes in the state. (AECI, 2004e). 
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Real (inflation-adjusted) average household income in the primary AECI 
counties increased at an average annual rate of 1.9 percent from 1990 to 
2000, then the rate of growth slowed somewhat following the 2001 recession. 
Real income growth in the service area is projected to increase at an average 
annual rate of 1.0 percent, reflecting prospects for continued income growth, 
but at a rate somewhat below the increases observed during the 1990s. 
These increases will be distributed unevenly across the service area. (AECI, 
2004e). 
 
1.4.2.1.5 Forecast Database Development 
 
Sales, revenue and consumer data by class and monthly peak data are 
compiled on a regular basis by member system staff. This is typically 
collected on RUS [Rural Utilities Service] Form 7 filings. The historic annual 
data from 1984 through 2003 for each distribution cooperative, in addition to 
demographic data for the service area from the same time period, form the 
basis for the projection models.  (AECI, 2004e). 
 
Historic weather data from stations throughout the AECI service area were 
used to estimate air conditioning and heating needs.   
 
The cost of electricity is a factor in forecasting load.  The analysis found that 
the nominal (not adjusted for inflation) cost of electricity was fairly constant 
from 1984 through 2003.  The model assumed that this trend of the declining 
real (inflation adjusted) cost of electricity will continue.   
 
The price of alternate fuels for uses where electricity is an option (for 
example, space and water heating, cooking) also affects the forecast.  The 
model database included projections for prices of natural gas, fuel oil, and 
propane.   
 
The database also incorporated estimated saturation levels for electric space 
heat, electric water heating, and air conditioning.  At 100 percent saturation, 
everyone has air conditioning, electric space heat, and electric water heating. 
These data are relevant because, for example, if the projected price of 
alternative fuels for space heating is high compared to the price of electricity, 
this would only make a difference for people who do not have electric heat.  
Or, higher income levels might mean more people would have air conditioning 
only if there are some people who do not now have it. (AECI, 2004e).   
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1.4.2.1.6 Forecasts by Consumer Category 
 
Residential Class 
 
This class accounted for about 89 percent of members in 2003 and 72 percent 
of total energy sales.  The combination of projected decreases in real 
electricity prices and increases in electric space heat saturation as well as the 
projected growth in the number of consumers and in income results in 
projected sales growth to this class. Growth in total energy sales to the 
residential class was projected to average 3.1 percent per year through 2025. 
The average annual growth rate in electric energy sales for the five-year 
period preceding the study (1998 to 2003) was also 3.1 percent.  (AECI, 
2004e). 
 
Small Commercial Class 
 
AECI distribution cooperatives provided service to 63,323 small commercial 
consumers in 2003. This class accounted for eight percent of total members 
and about 16 percent of total energy sales in 2003. Given the forecasts of 
steadily increasing income and the expected increase in number of 
households, the number of small commercial consumers is projected to grow 
at an average annual rate of 3.0 percent through 2025.  Per-consumer sales 
are expected to grow slowly at about 0.5 percent per year.  The overall 
increase in electrical energy sales to this group is expected to be about 3.5 
percent per year through 2025, compared with 4.4 percent from 1998 to 
2003. (AECI, 2004e). 
 
Large Commercial Class 
 
Associated cooperatives served six-hundred and sixty six consumers that 
were classified as large commercial for this forecast. In most cases, this class 
represents uses of one million kilowatt-hours (kWhrs) or more annually.  
Based on the forecasts of members and average energy use, total energy 
sales to the large commercial class is expected to grow at 3.3 percent per 
year through 2025, compared with 3.9 percent from 1998 to 2003. (AECI, 
2004e). 
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Other Classes 
 
There are several other consumer classes, including irrigation, public lighting, 
public authority sales, and others, but they together make up less than 2 
percent of energy sales.  Energy growth forecasts for these groups ranged 
from about one to three percent per year through 2025 (AECI, 2004e). 
 
1.4.2.1.7 Combined Forecasts 
 
Total customers are projected to grow at 1.9 percent per year over the 
forecast horizon. Total energy sales to revenue classes by AECI cooperatives, 
calculated as the sum of the class energy forecasts described above, are 
projected to grow by 3.2 percent per year from 2003 to 2025. This compares 
to total system sales growth of 4.6 percent annually from 1983 to 2003. 
(AECI, 2004e). 
 
AECI’s own planning forecast for peak power requirements through 2016, 
which is somewhat lower than the model-predicted PRS forecast, is shown in 
Figure 1-4 along with the model-predicted forecast.  The most recent 
forecasts, compiled from individual forecasts of each distribution cooperative, 
show an estimated annual growth rate of 2.6 percent in base energy 
consumption (GWh) over the period 2005 to 2025, and an estimated annual 
growth rate of 2.1 percent in base capacity needs (GW) over the same period 
(USDA/RD, 2007). 

 
1.4.2.2 AECI Load Requirements and Capacity Resources 
 
1.4.2.2.1 Variations in Requirements 
 
Electrical energy needs vary by hour and throughout the year.  In AECI’s 
service area, peak requirements occur during the hottest days of summer.   
 
This varying power requirement can be shown graphically with a load-
duration curve.  Figure 1-5 shows AECI’s approximate load-duration curves 
for 2006 and for 2017.  The x-axis on the graph shows the number of hours 
in a year and the y-axis shows the corresponding power needed.  The loads 
projected for each hour are sorted from highest to lowest and placed on the 
graph with the highest load at the left of the x-axis.  At the right side of the 
chart, for all 8,760 hours in a year, in 2006, at least about 1,100 MW are



 

 
Proposed Baseload Power Plant  Introduction 
Final Environmental Impact Statement 1-13 July 2007 

 

 
 

 



 

 
Proposed Baseload Power Plant  Introduction 
Final Environmental Impact Statement 1-14 July 2007 

always needed in AECI’s system; that is, the power requirements never dip 
below 1,100 MW.  That is the lowest power requirement.  In AECI’s service 
area, this might occur in the middle of the night on a mild spring or fall day.  
At the left side of the chart, very briefly during a short period of the annual 
maximum peak, 4,159 MW were needed in 2006.  About half the time in 
2006, more than 2,000 MW were needed and about half the time less than 
2,000 MW were needed.  For 2017, that 50th percentile load is projected to 
be about 2,700 MW.   
 
To economically meet its members’ energy needs, AECI needs a combination 
of base, intermediate, and peak load energy sources.  The energy needs that 
are present for at least about half the time are usually most economically met 
by baseload plants.  AECI’s target is to meet about 50 to 60 percent of its 
load requirement with baseload units.  Baseload plants are generally more 
expensive to build, require more time to start up, but are less expensive to 
operate once they have started.  AECI’s baseload energy resources are all 
coal-fired.  The baseload plants are generally kept running for an extended 
period of time (that is, they have capacity factors greater than 80 percent). 
Peaking plants are usually less expensive to build, can start up and change 
load quickly to respond to variable demand, but have higher fuel and O&M 
costs. The peaking plants generally have capacity factors less than 10 
percent, and intermediate load plants are in between, with some overlap. 
(AECI, 2006h). 
 
1.4.2.2.2 Load Projections and Resources 
 
Table 1-1 shows AECI’s peak load projections and resource capabilities 
through 2017, with actual data through 2005.  As shown in the table, a new 
660 MW net plant (the proposed Project) is planned for 2013, when there 
would otherwise be a system deficit of 243 MW. The new plant would 
gradually be brought to full capacity, and in 2017, the surplus would be back 
to zero. It is most economical to time the addition so as to balance the 
system deficit and surplus, which includes gradually bringing the new facility 
to full capacity. 



Table 1-1.  Peak Load Projections and Resource Capabilities

Source:  AECI, 2004e
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The total peak loads on the system are shown at the top of the table.  The 
“member coincident peak” is the maximum system-wide peak that occurs in a 
year.  This is from AECI’s 2005 planning projection (Figure 1-4), which, as 
noted previously, is a little lower than the projection based on the 
econometric modeling used in the PRS process.  The reserve requirement is a 
Board-mandated safety factor to allow for the possibility of any one resource 
being completely unavailable.  Since that resource could be AECI’s largest 
(670 MW), that capacity amount is used for the reserve.  A portion (62 MW) 
of that reserve requirement is provided through a firm power purchase that 
includes reserves.  The resulting net reserve requirement is 608 MW.  For 
each year, the reserve amount is added to the projected peak to arrive at the 
system peak with reserve requirements.   
 
The table then lists all AECI’s resources, with capacity.  Resources that are 
planned are shown with zero capacity until they come on-line.  Each resource 
is listed as baseload, intermediate or peaking.  All the existing baseload 
resources are coal-fired.  Those designated as intermediate are combined-
cycle natural gas-fired facilities (AECI, 2006f).  The peaking resources are 
simple-cycle natural gas-fired units except for Unionville, which is oil-fired, 
and the Southwest Power Authority (SPA) contract, which is for 
hydroelectricity.  Hydroelectric power is available for a limited number of 
hours in the year based on the storage in the reservoirs, and is thus used for 
peak loads.  The simple-cycle natural gas-fired plants can respond quickly to 
varying needs, but fuel costs are high compared to fuel for baseload plants. 
 
The Dell plant, which is planned to be available in 2007, is a combined-cycle 
natural gas-fired plant. 
 
1.4.2.2.3 Need for Additional Baseload Resources 
 
In Table 1-1, for each year, the available resource capacities are totaled and 
compared with the requirements, both with and without the proposed Project.  
As shown in the table, AECI is projected to have a small capacity deficit of 78 
MW in 2006.  However, in 2007 the Dell combined cycle plant will come into 
service and AECI is expected to have a surplus until 2011.  Without the 
Proposed Action, the deficit grows to 243 MW in 2013, and 660 MW net in 
2017.  Without the Proposed Action, AECI’s baseload capacity is 2490 MW. 
While there is no firm rule about the percentage of time that baseload 
capacity meets system load, it is not unreasonable to expect that capacity to 
meet the load for 60% of the time. As can be seen from the load duration 
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curve (Figure 1-5), AECI’s baseload capacity would be several hundred 
megawatts below this criteria in 2017 without the Proposed Action. The 
capacity and baseload deficits demonstrate the need for the proposed 
baseload addition. 
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION 
2.1 INTRODUCTION 
 
As discussed in Section 1, Introduction, AECI has determined a need for 
approximately 660 (megawatts) MW net of additional baseload electric 
capacity to meet the needs of its cooperative members.  AECI can meet this 
need by acquiring the power from outside sources, or by building its own 
facility (self-build option).   
 
2.1.1 Evaluation Procedure and Results 
 
After a comprehensive evaluation in 
accordance with the Council on 
Environmental Quality (CEQ) regulations (see 
text box at right) – and following the 
guidance set forth by U.S. Department of 
Agriculture, Rural Development (USDA/RD) to 
prospective loan recipients – AECI concluded 
that owning its own source of electric 
generation best meets the project purpose 
and need. AECI then evaluated self-build 
alternatives and then conducted a site 
selection analysis for a proposed facility. As a 
result of these analyses, AECI proposes to 
construct a 660 MW net coal-fired power 
plant at a site near Norborne, Missouri. This 
Proposed Action would also include 
construction of approximately 134 miles of 
345-kV transmission lines and about 7 miles 
of new rail lines for delivery of coal and other 
materials to the plant, in addition to several 
other connected actions. 
 
The discussion of the alternative evaluation is organized as follows: 
 
• Alternatives considered but eliminated from detailed consideration 
• Alternatives assessed in detail 
• Description of the Proposed Action 
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Reasonable alternatives are fully evaluated and presented in comparative 
form in Section 3, Affected Environment and Environmental Consequences, 
along with the Proposed Action, and the No Action Alternative, as required by 
CEQ regulations.  
 
2.1.2 Summary of Alternatives Considered 
 
2.1.2.1 Power from Outside Sources 
 
AECI considered contracts to purchase power from other existing or planned 
sources, as well as agreements to participate in another company’s planned 
project.  Options in these categories are discussed in Section 2.2.1, Power 
Purchase Agreements. 
 
2.1.2.2 Self-Build Alternatives 
 
The self-build option first involves an evaluation of power generation 
technology alternatives, then an evaluation of siting alternatives. 
 
2.1.2.2.1 Technology Alternatives 
 
Except for photovoltaics, which produce electricity directly from sunlight, 
commercial electricity is produced by a shaft wrapped with wires that turns in 
a magnetic field (a generator, Figure 2-1). 
 
The action of spinning of conductors in the magnetic field produces an electric 
current in the wires.  
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A turbine spins the generator shaft (left side of Figure 2-1).  A typical turbine 
consists of a shaft fitted with blades to present a surface for the driving force 
to push against.  The basic choices in electric power generation alternatives 
are in the options for the force that drives the turbine.  The current 
technology options are: 
 
• Air (wind) 
• Water (hydroelectric) 
• Combustion of a fluid (natural gas, other gases, petroleum) 
• Steam 
 
For the steam option, the choice of the heat source used to create the steam 
provides further alternatives: 
 
• Combustion of coal 
• Combustion of other organic materials 
• Nuclear reaction 
• Concentrated solar energy 
• Geothermal energy 
 
AECI evaluated all these alternatives for producing electricity to meet its 
needs.   
 
Load Types and Alternatives 
 
Power generation options like hydroelectricity and simple-cycle combustion 
(the expansive force from combustion of a gas is used to drive a combustion 
turbine) are best suited for peak loads, since they can provide relatively quick 
energy (think of starting a car or turning on a faucet.)  See Section 1, 
Introduction, for a discussion of base, intermediate, and peak loads.  Steam 
options are best suited for baseload, because of the time and energy required 
to produce the steam.  Combined-cycle plants (the force from combustion of 
a gas is used to drive a combustion turbine, and then the heat from 
combustion is used to create steam to drive a steam turbine) are in between 
and are often used for intermediate loads.  Baseload power sources also need 
to be “firm,” which means that they need to have high reliability and be able 
to produce the power when the utility needs it (DOE, 2004a).   
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Figure 2-2 shows the U.S. 2005 distribution of power sources for electricity 
generated from electricity-only power plants in the electric power sector.3   
 
Coal provided over half of the 
electric energy produced, and the 
three steam-based energy sources 
of coal, nuclear, and natural gas 
together provided almost 90 percent 
of the energy.  Included in the 
“Other” category are: petroleum, 3 
percent; biomass – wood, 0.2 
percent; biomass – waste, 0.5 
percent; and geothermal, 0.4 
percent. Other categories represent 
less than 0.1 percent each.  The 
change in U.S. use of energy 
sources for electricity, and the 
increase of electrical use over time, 
is shown in Figure 2-3.   
 
 

                                    
3 Combine-heat-and-power (CHP) plants are not included, except for a small number of electric utility 
CHP plants.  In the remainder of this chapter, the electricity produced by these electricity-only power 
sector plants is generically referred to as the US electric generation. 
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2.1.2.2.2 Siting Alternatives 
 
Centralized Generation Site 
 
The evaluation of centralized generation sites follows the evaluation of 
technology alternatives. 
 
Distributed Power Generation 
 
Distributed Power Generation is the practice of placing small (5 to 5,000 kW) 
(Resource, 2001) units capable of providing on-site electricity and heat at the 
location demanding those needs.  The means of providing electricity include 
reciprocating engines, micro-turbines, fuel cells, photovoltaic, run-of-the-river 
hydroelectric, and windmills. Most of these technologies are discussed further 
in this section; however, since the small scale application of distributed power 
generation is applicable to all of them, it is introduced here. 
 
There would be a number of challenges if AECI were to replace a 660 MW net 
centralized baseload power generation plant with a distributed generation 
network.  AECI would have to partner with hundreds of individual power users 
to co-locate these units at the power users’ facilities.  It would take 
considerable time and effort to find candidate sites and then put into place 
the legal instruments for implementation.  AECI would have to engineer each 
site individually to ensure the applied generation technology fits the needs of 
the facility.  AECI would then have to obtain the necessary environmental and 
building permits for hundreds of sites, each of which would require individual 
permits.  Ongoing operation and maintenance of these generation units along 
with meeting monitoring, recordkeeping, and reporting for hundreds of units 
would be a complex task.  The total cost would far exceed the cost of a 
comparable single baseload unit (Resource, 2001). 
 
For these reasons, AECI has determined that implementing a distributed 
power generation network, initiated, constructed, and maintained by AECI is 
not feasible. 
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2.2 ALTERNATIVES EVALUATION 
 
This section discusses all alternatives that were evaluated, and for those that 
were eliminated from detailed consideration, provides the rationale for their 
elimination.   
 
AECI has been evaluating power options for several years.  Since the electric 
utility industry, relevant laws and regulations, and available technologies are 
constantly changing, alternatives and decisions are routinely re-assessed.  
The alternative discussions in this document include up-to-date information  
on the alternatives considered. 
 
2.2.1 Power Purchase Agreements 
 
The governing regulations for USDA/RD loan applications4 allow generation 
loans only under the following conditions: 
 

i. Where no adequate and dependable source of power is available to 
meet the consumers' needs; or 

 
ii. Where the rates offered by other power sources would result in a higher 

cost of power to the consumers than the cost from facilities financed by 
RUS [Rural Utilities Service], and the amount of the power cost savings 
that would result from the RUS-financed facilities bears a significant 
relationship to the amount of the proposed loan.5 

 
As part of its planning process and in accordance with USDA/RD governing 
regulations, AECI advertised their request for proposals for long-term power 
supply up to 600 MW in three industry publications in April 2004.6  AECI 
received nine responses from five companies (AECI, 2004d). 
 
Three responses proposed options other than power purchase agreements.  
Summit Power NW, LLC proposed to work with AECI to locate, develop, and 
contract the construction of a plant to provide the required power.  This was a 
service AECI did not need, as it offered no benefit, cost or otherwise, to the 
self-build option.  NRG Energy offered to sell a used and stored 563 MW 
                                    
4 These regulations can be found in the Code of Federal Regulations, Title 7, Section 1710 (7 CFR 
1710). 
5 7 CFR 1710.254(a) 
6 Transmission and Distribution World, Power, and Power Engineering.  Note that in April 2004, the 
estimated need was 600 MW.  This was later increased to 660 MW. 
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generator/turbine.  This also was not an alternative to constructing a new 
facility.  Peabody Energy offered joint ownership of up to 500 MW of the 
Prairie State plant.  This alternative is discussed in the subsection entitled 
Participation in Another Company’s Project, below. 
 
FPL Energy, LLC submitted two proposals, both of which offered to sell output 
from wind farms in Kansas.  Neither proposal was a viable alternative to a 
self-build option, as the wind output is not firm and does not provide reliable 
baseload capacity (see discussion of wind power in Section 2.2.3.3, Wind).   
 
Four of the proposals offered potentially viable power purchase agreements: 
 

1. NRG Energy offered a 15-year toll on its Audrain 7-unit, 640 MW simple 
cycle gas turbine (SCGT) plant near Vandalia, MO:  NRG Energy would 
own and operate the plant leaving AECI with the responsibility of fuel 
delivery and delivery of power to AECI’s system. 

 
2. Keeney Creek Energy Associates, an affiliate of LS Power Associates, 

offered an eleven to fifteen year power purchase agreement for 300 to 
600 MW of coal fired generation at its Keeney Creek plant near Kansas 
City, MO.  The plant could be directly connected to AECI’s system, but 
AECI would be responsible for all transmission requirements. 

 
3. Plum Point Energy Associates, another affiliate of LS Power Associates, 

offered an eleven to fifteen year power purchase agreement for 300 to 
600 MW of coal fired generation at its Plum Point plant near Osceola, 
AR.  The plant would not be connected to AECI’s system, and AECI 
would be responsible for all transmission service arrangements 
including any needed upgrades and charges to get power to AECI’s 
service area. 

 
4. Peabody Energy offered a 15-year power purchase agreement for up to 

500 MW of a 1500 MW coal fired plant in Marissa, IL.  AECI would be 
responsible for all transmission requirements. 

 
AECI compared costs for each of these four options with the self build option 
through the year 2025, as summarized in Table 2-1.  The analysis includes 
the cost of energy delivered to AECI’s system.  Therefore, the purchase 
agreement options include transmission costs but the self-build option does 
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not.  All purchase agreement options were higher in cost than the self-build 
option. 
 

Table 2-1.  System Cost Present Value 2004 $ (Millions) 
Option Base 1 2 3 4 

Year Self Build Audrain Keeney Creek Plum Point Peabody 
2004  $174.25  $174.25  $174.25  $174.25  $174.25  
2005  $191.21  $191.21  $191.21  $191.21  $191.21  
2006  $197.54  $197.54  $197.54  $197.54  $197.54  
2007  $212.72  $213.22  $212.72  $214.37  $213.22  
2008  $234.38  $234.38  $234.38  $235.79  $234.38  
2009  $252.73  $255.15  $252.73  $252.73  $255.15  
2010  $264.78  $275.98  $279.01  $282.70  $272.37  
2011  $284.32  $300.25  $305.83  $305.86  $303.98  
2012  $276.31  $304.33  $294.14  $310.41  $310.27  
2013  $274.37  $302.04  $291.69  $311.61  $313.71  
2014  $276.27  $313.45  $291.16  $313.25  $315.25  
2015  $278.90  $312.78  $291.17  $311.35  $314.25  
2016  $284.12  $318.37  $294.28  $313.36  $316.96  
2017  $279.15  $311.83  $288.94  $307.73  $313.15  
2018  $287.92  $322.37  $297.54  $317.45  $324.05  
2019  $282.02  $316.36  $290.57  $311.08  $318.41  
2020  $289.16  $336.87  $295.88  $311.43  $318.08  
2021  $284.30  $328.81  $288.08  $304.97  $312.43  
2022  $279.07  $320.59  $282.78  $298.23  $306.42  
2023  $273.53  $312.27  $279.54  $291.31  $300.12  
2024  $267.76  $303.89  $270.29  $284.23  $293.58  
2025  $261.81  $295.48  $264.30  $277.05  $286.86  
Total $5,706.62  $6,241.42  $5,868.04  $6,117.93  $6,185.64  

Savings from Base   ($534.80) ($161.42) ($411.31) ($479.02) 
  Source:  AECI, 2005d. 

 
In summary, based on a search in the power supply marketplace for a 
suitable supply of energy, and analysis of related transmission issues, AECI 
concluded that negotiating an acceptable power purchase agreement to meet 
future energy needs does not appear to be a viable option (AECI, 2004d).  
 
2.2.2 Participation in Another Company’s Project 
 
AECI considered participation in other units including one proposed by Kansas 
City Power and Light (KCP&L), a subsidiary of Great Plains Energy, referred to 
as Iatan 2, and Peabody Coal’s Prairie State plant in Illinois. Participation in 
these units was thoroughly evaluated by AECI and considered by its 
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management. Peabody Energy offered joint ownership of up to 500 MW of the 
Prairie State plant.  AECI would own and finance its share of the project and 
would also provide operations expertise for the project.  AECI would be 
responsible for all transmission requirements to get power to the AECI area.  
The cost of the Peabody option was compared with the self-build option 
through 2025 in terms of present value through 2025.  The Peabody cost was 
$100 million higher than that of the self-build option.  After the Request for 
Proposal (RFP) process had closed, AECI became aware of the potential to 
participate in a project being constructed by KCP&L.  KCP&L was considering a 
second unit (800 MW) at its Iatan plant  AECI could potentially buy up to 50% 
of the plant.  Analysis showed that this option could potentially provide a 
savings over a self build option.  However, the future of the project was 
uncertain.  KCP&L has partners in the first unit at Iatan which were also being 
approached.  The regulators in Missouri were yet to rule on issues that KCP&L 
stated were critical to the project going forward.  Also, the smaller capacity 
available meant that a small future coal addition would be necessary to 
achieve any savings.  The ability to acquire 250 MW or so of coal generation 
in the 2013 time frame was uncertain.  Based on their determination that the 
self-build option provided significant advantages over either of the 
participation options regarding the control and flexibility in decisions about 
the ultimate completion of the project, future dispatch requirements and 
operational flexibility, and compliance with future environmental regulations, 
AECI management rejected participation in these projects (AECI, 2005a). 
AECI management also determined that the self-build option offered better 
security for future energy prices and availability. 
 
2.2.3 Renewable Non-Combustible Energy Sources 
 
2.2.3.1 Current Role of Renewable Energy in U.S. 
 
The renewable, non-combustible energy resources evaluated in this section 
are wind, hydroelectric, solar, and geothermal energy. All renewable energy 
sources, including non-combustible and combustible, accounted for 
approximately nine percent of the net electricity generated in the U.S. in 2005 
(EIA, 2006b).  Figure 2-4 shows the distribution of renewables within that 
nine percent.  
  



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-10 July 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The electric power cost projections for these technologies (1997 dollars) are 
shown in Table 2-2, except that hydroelectricity is not included.7  For 
comparison, the power generation cost for conventional technology (1997 
dollars) is about 4 to 6 cents per kWh, to the nearest cent.8  Yellow highlight 
on the table indicates those technologies for which power generation costs are 
within the range of costs (actual or projected) for conventional technology 
(assuming the costs of conventional technology track the Consumer Price 
Index).  Green highlight indicates technologies that are lower in cost than 
conventional technologies. 
 
 

                                    
7 The total cost of hydroelectric power is highly variable.  See discussion of the hydroelectric option later 
in this chapter. 
8 From DOE, 2006e.  Cost information is from the graph in the reference document, which is reproduced 
as Figure 2-7 in this document.  The Figure 2-7 is in 2001 dollars; a conversion factor of 0.91 was used 
to convert to 1997 dollars (Sahr, 2006). 
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Table 2-2.  Levelized Cost of Energy (COE) from Renewable Sources. 

Source:  DOE, 2006a 
 
Of the dispatchable technologies (those that can be provided on demand 
including biomass, geothermal, and certain types of solar thermal), in 2000 
only hydrothermal flash energy was less costly to produce than conventional 
energy, and only hydrothermal binary was within the range.  Of the 
intermittent technologies (photovoltaics, some solar thermal, and wind) Class 
4 wind was within the cost range of conventional technologies, and Class 6 
wind was less costly.  As shown in the table, the DOE expects the cost of 
renewable sources to continue to decline and become increasingly competitive 
with conventional sources. 
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2.2.3.2 AECI and Renewable Energy 
 
AECI has offered renewable energy to its members since 2003.  Since January 
1, 2004, Iowa law has required utilities to offer an alternate energy purchase 
program (Iowa Code § 476.47). While Missouri and Oklahoma do not have 
similar requirements, AECI's board of directors approved offering renewable 
energy to all member systems.  AECI has offered both wind and biomass 
energy (AECI, 2006b). 
 
2.2.3.3 Wind 
 
2.2.3.3.1 Wind Energy in the U.S. 
 
Wind energy (Figure 2-5) has grown rapidly in the U.S. in the past few years.  
In the summer of 2006, U.S. wind energy installations exceeded 10,000 MW 
in generating capacity, and produced enough electricity on a typical day to 

power the equivalent of over 2.5 million 
homes.  In 2006 in the U.S., the industry 
will install 3,000 MW, more than the total 
capacity operating in 2000.  The first U.S. 
installation was in 1981 (AWEA, 2006b).  
The U.S. now ranks 3rd in the world for 
installed wind power capacity, just behind 
Spain, but with about half of Germany’s 
capacity (AWEA, 2006c).  The U.S. growth 
is driven by the renewal of the production 
tax credit (PTC)9, a federal incentive 
extended in the Energy Policy Act of 2005 
(EPAct2005); by public demand for wind 
power; and by concerns over fuel price 
volatility and supply (AWEA, 2006a). 
 
About half the current capacity for wind 
installations in the U.S. is in California and 
Texas, with Texas slightly ahead.  As of 
August 4, 2006, Iowa had 836 MW of 
installed capacity, Kansas had 264 MW, and 
Missouri had none (AWEA, 2006e).   

                                    
9 The current value of the tax credit is 1.9 cents/kilowatt-hour of electricity produced (AWEA, 2006.  
The 2005 renewal of the credit was the first time it was renewed before it expired (AWEA, 2006d). 
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2.2.3.3.2 Wind Energy Basics  
 
As a renewable resource, wind is classified according to wind power classes, 
which are based on typical wind speeds. These classes range from Class 1 
(lowest) to Class 7 (highest). The cost of energy from wind varies greatly with 
wind speed: the energy that can be tapped from the wind is proportional to 
the cube of the wind speed.  For example, a site with average 16 mph winds 
(Class 4) will generate 50 percent more electricity than the same site with 14 
mph winds (Class 3) (AWEA, 2006i). In general, at 50 meters, wind power 
Class 4 or higher can be useful for generating wind power with large turbines. 
Class 4 and above are considered good resources.  Class 3 is considered fair, 
with some potential for utility-scale generation (AWEA, 2006g).   
 
2.2.3.3.3 Available Wind Energy in AECI’s Service Area 
 
Of the three states included in AECI’s service area, wind energy maps 
validated by the National Renewable Energy Laboratory (NREL) are currently 
available only for Missouri.  The validated map for Missouri wind power at 50 
meters is shown in Figure 2-6.  As shown, the majority of the state does not 
have utility-scale wind resources; the highest ratings in the state are Class 3, 
and these are limited to a few areas in far northwest Missouri where AECI is 
already participating in wind projects (see Section 2.2.3.3.4, Wind Energy 
Projects in Missouri).  Maps are available on-line for Iowa and Oklahoma, but 
they have not been validated and are copyright protected (AWEA, 2006g).  
Based on available information, the small part of southeast Iowa within AECI’s 
service area and most of the Oklahoma service area appear to have wind 
resources similar to their respective adjacent parts of Missouri.  The far 
western part of the Oklahoma service area appears to have some Class 3 
resources.   
 
2.2.3.3.4 Wind Energy Projects in Missouri 
 
While Missouri currently is not producing energy from wind at the utility scale 
(generally projects that can produce greater than 25 MW), one project is 
under construction and another two are planned. The Wind Capital Group and 
John Deere Wind Energy are currently constructing a 50 MW facility, the 
Bluegrass Ridge Project; and are planning another two 50 MW facilities, the 
Cow Branch Wind Energy Project (AWEA, 2006f), the other is near Conception 
in Nodaway County.   



2-14

Note:  There are no areas in Missouri
with Wind Classes above Class 3. 

Figure 2-6  NREL Wind Map for Missouri with Wind Projects AddedUSDA/RD--AECI Baseload Power Plant Final EIS

Bluegrass Ridge

Cow Branch
Conception Junction
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Approximate locations of these facilities have been added to the Missouri wind 
resource map, Figure 2-6.  AECI has partnered in these projects and will 
purchase all the energy from these three facilities (AECI, 2006b).  
Construction on the Bluegrass Ridge project began in summer 2006; it is 
expected to be operational by the end of 2006. Construction on the Cow 
Branch and Conception projects will begin in early 2007 with completion 
expected by late 2007 (AECI, 2006c). 
 
2.2.3.3.5 Advantages and Disadvantages of Wind Energy 
 
Wind is a clean and renewable energy source that does not pollute the air or 
produce greenhouse gases (GHGs) or atmospheric emissions that can cause 
acid rain or visibility reduction. According to the DOE (2006d) a report from 
the Utility Wind Integration Group (UWIG) found no issues with integrating 
wind power into electricity grids, provided the wind energy projects are 
designed and operated properly. A study from DOE's NREL examined the 
economic impacts of new wind, coal, and natural gas power projects in 
Arizona, Colorado, and Michigan, and found that wind power projects 
provided the greatest economic benefit to each state. 
 
Although wind power projects have relatively little impact on the environment 
compared to conventional power plants, there is some concern over the noise 
produced by the rotor blades and aesthetic (visual) impacts; furthermore, 
birds and bats have been killed by flying into the rotors (DOE, 2006b). 
Concern about bird collisions first arose when it was found that a large 
number of raptors were colliding with wind turbines and associated 
transmission lines at two specific California wind farms (Kingley and Whittam, 
2005).  According to Kingsley and Whittam, who conducted a comprehensive 
world-wide literature search, appropriate site selection is key in minimizing 
bird fatalities.  At most locations bird fatalities are low.  The U.S. Fish and 
Wildlife Service (USFWS) has developed voluntary guidance “intended to 
assist the wind energy industry in avoiding or minimizing impacts to wildlife 
and their habitats”  (USFWS, 2003).  The guidance, however, does not rule 
out the possibility of the death of a migratory bird or raptor being considered 
a violation of the Migratory Bird Treaty Act (MBTA), which is administered by 
USFWS.10  As the guidance states, the MBTA “is a strict liability statute 
wherein proof of intent is not an element of a taking violation.”  “Take” can 

                                    
10 16 U.S.C. 703-712.  A 1972 amendment to the Migratory Bird Treaty Act resulted in inclusion of Bald 
Eagles and other birds of prey in the definition of migratory bird. 
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mean an incidental kill.  The MBTA has no provision for allowing unauthorized 
takes. 
 
Turbines in wind farms have been demonstrated to have the capability to 
adversely impact the ability of radar to detect and track aerial objects. Radar 
systems that might be affected include those at military installations, the 
National Weather Service, and the Federal Aviation Administration (FAA) Air 
Traffic Control. Current effective mitigation measures are limited to avoiding 
placement of turbines in radar lines of sight by distance, terrain masking, or 
terrain relief on a case-by-case basis.  The Department of Defense (DOD) has 
initiated efforts to develop additional mitigation approaches.  (DOD, 2006). 
 
According to the American Wind Energy Association (AWEA), noise was an 
issue with some early wind turbine designs, but it has been largely eliminated 
as a problem through improved engineering and appropriate use of setbacks 
from nearby residences.   AWEA reports that a wind turbine 250 meters from 
a residence is no noisier than a kitchen refrigerator (AWEA, 2006h). 
 
Although wind farms have large acreage requirements, except for the space 
occupied by the support structures, the land can still be used for farming, 
including crops. 
 
According to the DOE, as shown in Table 2-2 above, the current cost of wind 
energy from Class 4 and higher wind regimes can be competitive with energy 
from conventional sources.  But wind is an intermittent source, and if the cost 
of firming, a requirement for base load, (having an alternate energy source 
when the wind is not blowing) is considered, wind is not yet cost-competitive.  
The cost of wind energy is still high enough compared to other available 
energy sources that tax credits are needed to implement programs.  It is for 
this reason that the Energy Policy Act of 2005 authorized $2.7 billion to 
extend the renewable electricity production tax credit.   
 
2.2.3.3.6 Summary of Reasons for Elimination of Wind as the 

Energy Source for this Project 
 
While AECI has committed to purchase all the wind energy from the only wind 
utility-scale projects under construction or planned in Missouri, wind was 
eliminated as a potential energy source for the needed baseload energy for 
the following reasons: 
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• Wind, being an intermittent energy source, is not suitable for baseload 
needs. 

 
• AECI’s service area does not have adequate resources to consider wind for 

this project.  
 
2.2.3.4 Solar 
 
Two methods are used to convert solar energy to electricity: 
 
• Photovoltaics, which are semiconductors that convert solar energy directly 

to electricity. 
• Thermal systems, which use concentrated solar rays to produce heat for 

conventional steam technologies.    
 
2.2.3.4.1 Photovoltaics 
 
For generation of electricity, 
photovoltaic cells are typically 
arranged into flat arrays (flat plate 
collectors) and placed at a fixed 
angle to receive maximum sun at a 
given latitude (Figure 2-7). 
Because of their simplicity, flat-
plate collectors are often used for 
residential and commercial building 
applications.  They can use both 
direct rays from the sun and 
reflected rays from clouds or off 
the ground (DOE, 2006f).  
Photovoltaic arrays are 
economically used at remote 
locations for lighting, pumping 
water, etc., but are not cost-
competitive when conventional electric sources are available.  The kWh cost 
for a large installation in an average sunny climate is about 22 to 40 cents 
(costs are higher for smaller installations and cloudy climates) (Solarbuzz, 
2006).  For comparison, the average U.S. residential per kWh charge was 
about 9 cents in 2004 (EIA, 2005a) and rural Missouri rates were even lower.  
 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-18 July 2007 

Figure 2-8 shows solar resources for a flat plate collector.  Missouri has a 
good useful resource throughout the state for very small-scale applications, 
as do the parts of Iowa and Oklahoma within AECI’s service area (DOE, 
2006f). 
 

2.2.3.4.2 Concentrating Solar Power (CSP) 
 
There are currently three configurations of this technology. In all of these 
technologies, solar rays are concentrated using mirrors, which transfer heat 
either to a heat transfer fluid (oil or salt) or directly to water creating steam. 
The heat transfer fluid is then used to generate steam that powers turbines 
thus generating electricity in a conventional steam generator.  Designs can 
incorporate thermal storage—setting aside the heat transfer fluid in its hot 
phase—allowing for electricity generation several hours into the evening. 
Some designs are "hybrids," meaning they use fossil fuel to supplement the 
solar output during periods of low solar radiation. Typically a natural gas-fired 
heat or a gas steam boiler/reheater is used; CSP also can be integrated with 
existing coal-fired plants. 
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The southwestern U.S. potentially offers the best development opportunity for 
CSP technologies in the world (Figure 2-9), and that is where existing U.S. 
CSP facilities are located. There is also a strong correlation between electric 
power demand and the solar resource due largely to air conditioning loads in 
the region (2006e).  Missouri, however, does not have the solar resources for 
large-scale CSP systems (DOE, 2006f). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Even in the southwest solar power is not yet cost competitive with 
conventional power sources, as shown in Table 2-2.  The data in Table 2-2 is 
based upon technology demonstrations in 2000 – 2001 in the US and Spain.  
While technological advances are occurring, they are not currently on pace to 
meet the cost expectations in this reference.  Also, for economy of scale, 
several square miles would be needed for the facility. 
 
 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-20 July 2007 

2.2.3.4.3 Summary of Reasons for Elimination of Solar as the 
Energy Source for this Project 

 
Photovoltaic power generation was eliminated as a potential energy source for 
the needed baseload energy for the following reasons: 
 
• It is an intermittent energy source and is not suitable for baseload needs. 
 
• The cost is several times higher than other available energy sources.   
 
CSP was eliminated as a potential energy source for the needed baseload 
energy for the following reasons: 
 
• While CSP systems are effective in supplementing conventional power 

plants in the southwest, suitable solar resources are not available in AECI’s 
service area for large-scale power generation. 

 
• The cost of CSP is not competitive with power from other sources. 
 
2.2.3.5 Hydroelectric 
 
The power source for the hydroelectric turbine is moving water.  In some 
cases, small hydroelectric facilities can operate without damming a stream, 
but to produce utility-scale energy a dam is needed (Figure 2-10). 
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2.2.3.5.1 Hydroelectric Energy in the U.S. 
 
In the U.S. in 2005 conventional hydroelectricity accounted for six percent of 
all net electricity generated and 74 percent of renewable energy (EIA, 
2006b).  Fifty years ago, hydroelectricity represented a very large percent of 
energy generated in the U.S. (Figure 2-2). As shown in Figure 2-2, production 
of electricity from hydropower has been fairly flat since the mid-1970s.  The 
U.S. ranked fourth in the world in hydroelectric power production in 2004, 
behind Canada, China, and Brazil, and accounted for about 10 percent of the 
world’s hydroelectric power production.11  In 1980, the U.S. ranked first and 
accounted for 17 percent of world production (EIA, 2006d). 
 
Just over half the hydroelectric power produced in the U.S. comes from 
facilities owned by the U.S .Government, and nearly all of that comes under 
the jurisdiction of three agencies:  the U.S. Army Corps of Engineers (USACE) 
(largest U.S. hydropower producer), the Bureau of Reclamation (BOR) 
(second largest), and the Tennessee Valley Authority (INL, 2006a).  The 
largest hydroelectric facility in the U.S. is the BOR’s Grand Coulee, with a 
capacity of 6,809 MW (BOR, 2006a).  
 
Undeveloped Hydropower Resources in the U.S. 
 
Very few large dams, hydropower or otherwise have been built in the U.S. 
since around 1980 (USGS, undated).  According to the USACE, “Beginning in 
the 1960s, an increasingly urbanized, educated society focused more on 
recreation, environmental preservation, and water quality than on irrigation, 
navigation, or flood control” (USACE, 2006d).  The BOR’s current vision for 
providing water for the west includes conservation and rehabilitation of 
existing facilities, not dams (BOR, 2005).  Many of the environmental and 
cultural laws of the 1960s and early 1970s made new dam construction much 
more difficult and expensive.  These laws include the Wilderness Act (1964), 
the Wild and Scenic Rivers Act (1968), the National Environmental Policy Act 
(NEPA) (1969), the National Historic Preservation Act (NHPA) (1966) and the 
Endangered Species Act (1973).   The dramatic 1976 failure of the BOR’s 
Teton Dam just as it was being filled, which resulted in 14 deaths and about 
$1 billion in damage brought a new recognition of the potential threat of large 
dams (Sylvester, undated).  In addition, “most of the good spots to locate 
hydro plants have already been taken” (USGS, undated).   
                                    
11 China will soon surpass Canada, with several very large projects under construction. 
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The BOR has several dam projects that were authorized in the 1960s and 
have never been completed, for a number of reasons, including 
environmental issues, water rights issues, public opposition, cost, safety 
concerns, and lack of funding (for example, the Auburn Dam in California, the 
Narrows Dam in Colorado, the Orme Dam in Arizona, the Garrison Project in 
North Dakota (BOR, 2006c, 2006d, 2006e; Garrison Diversion, 2004)).  The 
Auburn Dam in California, for example, was authorized in 1965, and was to 
provide a 750 MW power plant, flood control, and irrigation.  Construction 
began in 1967, was suspended in 1977, and has not yet resumed.  
Proponents of the project indicate the BOR estimates the cost at $3 billion 
(Auburn Dam Council, undated).  In the Missouri area alone, the USACE had 
two similar projects.12   
 
A number of studies have assessed the existing undeveloped hydropower 
resources in the U.S.  According to an Idaho National Laboratory (INL) study 
(Connor et al, 1998), previous studies by the DOE’s Hydropower Program13, 
the Federal Energy Regulatory Commission (FERC), and the USACE did not 
account for environmental, legal, and institutional constraints and therefore 
over-estimated available developable resources.  The 1998 INL study 
estimated a total of 30,000 MW of available undeveloped resources, 
compared to, for example, the USACE’s previous theoretical estimate of 
580,000 MW.  Most of the INL 1998 estimated 30,000 MW are from rivers in 
the northwest U.S., including Alaska.  Notably, there have been two dam 
projects move forward: a new dam, the Animas-La Plata Project (ALP) near 
Durango, Colorado, and a modification of an existing dam on Lake Fort Smith 
in Arkansas. 
 
In a 2003 publication, the DOE revised their U.S. hydropower estimate to 
170,000 MW of undeveloped resources, but much of this would apparently be 
very small scale (DOE, 2003).  The 2003 DOE report states that the DOE’s 
goals for hydropower are “a 10% growth in generation at existing plants and 

                                    
12  A planned dam on the Buffalo River, which would have been the final authorized dam in the White 
River watershed (located along the Missouri-Arkansas border) was never constructed.  After decades of 
controversy it was deauthorized (NPS, 1987).  Construction had begun on the Corps’ controversial 
Meramec River Dam when a non-binding referendum in 1978 indicated the majority of the affected 
public did not want the project.  It was de-authorized in 1981 (Watkins, undated). 
13 The mission of DOE’s Hydropower Program “is to conduct research and development (R&D) that will 
improve the technical, societal, and environmental benefits of hydropower and provide cost-competitive 
technologies that enable the development of new and incremental hydropower capacity, adding 
diversity to the nation's energy supply.”  The Idaho National Laboratory provides technical support to 
the Hydropower Program. http://hydropower.inl.gov/ (accessed September 2, 2006). 
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harnessing undeveloped hydropower capacity without constructing new 
dams.” 
 
Most recently, the DOE’s Hydropower Program has explicitly acknowledged 
the unlikelihood of development of large hydropower projects in the U.S. 
today (INL, 2006a).  Therefore, the Program has concluded that 
“hydroelectric growth is dependent upon the development of distributed 
generation using low power and small hydro class plants. For significant 
growth to occur, there will have to be a dramatic increase in the number of 
these plants and probably an accompanying increase in the number of plant 
owners” (INL, 2006a).  As discussed in Section 2.1.2.2.2, Siting Alternatives, 
distributed generation is not a reasonable alternative for AECI’s needs. 
 
Another potential source of additional hydropower capacity is upgrading 
existing facilities.  The DOE notes that the National Hydropower Association 
estimates this could achieve more than 4,300 MW of additional power (DOE, 
2003).14  Section 1834 of the Energy Policy Act of 2005 (EPACT 2005) 
requires the U.S. Departments of Interior (DOI) and the Army to assess and 
report on, by February 2007, options to increase hydropower capacity at 
existing federal facilities.  The assessments are required to address the 
impact of increased hydropower production on other competing interests 
including irrigation, water supply, wildlife, fish, Indian tribes, river health, 
navigation, recreation, fishing, and flood control.   
 
2.2.3.5.2 Hydroelectric Resources in AECI’s Service Area 
 
Existing Resources 
 
There are several large reservoirs in and near Missouri that are, or could 
potentially be used to generate hydroelectric power (Figure 2-11).  These 
reservoirs are summarized in Table 2-3.15  Reservoirs that are currently used 
to generate hydroelectricity are highlighted in pink in Figure 2-11, and the 
hydropower capacity is listed in Table 2-3.  As shown in the table, there are

                                    
14 The National Hydropower Association’s Web Site states that DOE estimates an additional 17,000 MW 
could be achieved by adding hydropower to dams where it is environmentally and economically feasible.  
Neither source provides specific references.  http://www.hydro.org/home/ (accessed September 3, 
2006). 
15 All the reservoirs in Table 2-3 are shown in Figure 2-11 except Rathbun, which is located in Iowa, 
north of the mapped area. 



Figure 2-11.  Large Reservoirs in and Near Missouri
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Table 2-3.  Large Reservoirs in and Near Missouri 

Name Reservoir 
Owner/Operator 

Hydropower 
Owner/Operator 

Year Dam 
Completed 

Hydropower 
Capacity, MW 

Used for Water 
Supply? 

Beaver Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Little 
Rock District 

1966 112 Yes. Primary source 
of water for most of 
Northwest Arkansas. 

Table Rock Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Little 
Rock District 

US Government/ 
Department of 
Energy, 
Southwestern Power 
Administration 
 1958 200 Yes. 

Taneycomo Empire District 
Electric Company 

Empire District 
Electric Company 

1913 16 Not known.  
Recreational lake, 
privately owned. 

Bull Shoals Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Little 
Rock District 

1952 391 Yes. 

Norfork Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Little 
Rock District 

US Government/ 
Department of 
Energy, 
Southwestern Power 
Administration 
 1944 70 Yes. 

Clearwater Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Little 
Rock District 

N/A 1958 None No. 

Lake Wappapello US Government/ 
Department of 
Defense, Army Corps 
of Engineers, St. 
Louis District 

US Government/ 
Department of 
Defense, Army Corps 
of Engineers, St. 
Louis District 

1941 0.1 (for facility 
operation only) 

No. 

Mark Twain Lake US Government/ 
Department of 
Defense, Army Corps 
of Engineers, St. 
Louis District 

US Government/ 
Department of 
Energy, 
Southwestern Power 
Administration 

1984 58 Yes. Clarence Cannon 
Wholesale Water 
Commission 
distributes about 2.5 
million gallons daily 
to a large area 
around the lake. 
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Table 2-3.  Large Reservoirs in and Near Missouri 

Name Reservoir 
Owner/Operator 

Hydropower 
Owner/Operator 

Year Dam 
Completed 

Hydropower 
Capacity, MW 

Used for Water 
Supply? 

Grand Lake O’ the 
Cherokees 

State of Oklahoma 
Grand River Dam 
Authority 

State of Oklahoma 
Grand River Dam 
Authority 

1940 125 Unknown.  Would be 
allowed by the 
enabling legislation, 
but sales would be 
limited to Oklahoma. 

Lake of the Ozarks 
(Bagnell Dam) 

Ameren  Ameren 1931 226 Not known.  
Recreational lake, 
privately owned. 

Stockton Lake 1968 45 Yes1 
Harry S. Truman 
Reservoir 

US Government/ 
Department of 
Energy, 
Southwestern Power 
Administration 

1977 160 Yes1 

In 1994, 1,000 acre-
ft was re-allocated 
from flood control to 
water supply. 

Pomme de Terre 
Lake 

N/A 1960 None No 

Smithville Lake N/A 1976 None Yes1 
Long Branch Lake N/A 1976 None Yes1 
Rathbun Lake 

US Government/ 
Department of 
Defense, Army Corps 
of Engineers, Kansas 
City District 
 

N/A 1967 None Yes1 
Thomas Hill Reservoir AECI N/A 1966 None No 
1 Users of water supply in the Kansas City District Corps of Engineers are state agencies, municipalities, and rural water districts (USACE, 2003). 
 
 
Sources:  UADA, undated. 
USACE, undated. 
Ameren, 2006. 
USACE, 2005a. 
http://www.swl.usace.army.mil 
Bull Shoals hydro capacity:  http://arkansasflyfishing.4t.com/about.html 
Norfork hydro capacity:  http://www.geocities.com/antares573/norfork/norfork_dam.html 
Table Rock hydro capacity:  http://www.visittablerocklake.com/lake/lakemain.html 
Clearwater Lake year built:  http://www.cityofpiedmont.com/dam.html 
http://www.cannondam.com/lake/facts.shtml 
Mark Twain Lake information: http://mdc.mo.gov/fish/watershed/salt/watqual/350wqtxt.htm 
Grand Lake O’ the Cherokees information:  http://www.grda.com 
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10 facilities in the area with a total of 1,403 MW of hydropower capacity.  Two 
of these (Taneycomo and Bagnell, 242 MW total) are privately owned, one is 
owned by the State of Oklahoma (Grand River, 125 MW), and the remaining 
seven are owned by the U.S. government and operated by the USACE (1,036 
MW).  Hydropower at all the USACE dams is administered by the Southwest 
Power Administration (SWPA), which is part of the U.S. Department of Energy 
(DOE), and was established by the Flood Control Act of 1944. The agency is 
responsible for marketing the hydroelectric power produced at 24 USACE 
multipurpose dams.  By law, the power and associated energy are marketed 
to publicly held entities such as rural electric cooperatives and  municipal 
utilities (SWPA, 2006).  AECI annually purchases 478 MW of peaking power 
capacity from SWPA, about 573,000 MWh of energy.   
 
The DOE’s 1998 study of available hydropower resources concluded that there 
are approximately 104 MW of undeveloped capacity at Missouri sites that 
currently have hydropower facilities (Connor, 1998). The USACE’s current 
required assessment of existing facilities, due to be reported in 2007, should 
have updated values.  While no readily available information was found for  
the small 58-MW facility at Mark Twain Reservoir, available information for 
the other USACE facilities in and near Missouri suggests that adding 
hydropower capacity would not be productive until and unless more of the 
existing capacity can be used.  For example, in 2003, the most recent year for 
which data were found, the Kansas City District’s Truman and Stockton 
facilities, with a total capacity of 205 MW, operated at average capacity 
factors of 3.5%.  Releases are severely restricted by downstream channel 
capacities and a signed agreement among the USACE, SWPA, and the State of 
Missouri (USACE, 2003).  The White River hydro facilities, located along the 
Missouri-Arkansas border, with about 1,000 MW capacity, operated at an 
average capacity factor of about 19 percent in 2004 (USACE, 2005b).  There 
is no unallocated water in the White River system, and legal mandates exceed 
available supplies (USACE, 2004a). 
 
Existing Large Reservoirs not Currently Used for Hydropower 
 
Seven of the large reservoirs in and near Missouri (Figure 2-11) currently do 
not have utility-scale hydropower facilities.16  All of these except AECI’s 
Thomas Hill Reservoir are USACE facilities.  The USACE’s reservoir usages are 
set by the legislation that authorized the project. It would require a change in 
                                    
16 As noted in Table 2-3, Lake Wappapello has a small plant. 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-28 July 2007 

the law to authorize installing hydropower facilities at these reservoirs.  
Installing hydropower facilities at Thomas Hill is not an option as there is no 
surplus water storage at this facility, as discussed later in this document. 
  
The DOE estimated that there is about 181 MW of undeveloped capacity at 
dammed sites without existing hydropower facilities (Connor, 1998).  The 
majority of that is probably represented by the reservoirs discussed above.  
 
Undeveloped Sites 
 
The DOE (Connor, 1998) estimated that there is about 38 MW of hydropower 
capacity at undeveloped sites in Missouri.  This is insufficient for AECI’s need 
for 660 MW. 
 
2.2.3.5.3 Advantages and Disadvantages of Hydroelectricity 
 
Once the facilities are constructed, hydroelectricity is inexpensive to produce, 
requires no fuel, and creates negligible emissions or waste.  It is renewable 
and the technology is developed. 
 
The construction of large hydropower facilities has large impacts.  Every 
reservoir shown on Figure 2-11 represents miles of river and thousands of 
acres—more often tens of thousands, and in some cases, hundreds of 
thousands—of wetland, floodplain, woodland, farmland, and residences that 
have been replaced by water.  After construction, downstream aquatic habitat 
can be adversely impacted by abrupt flow changes, low flows, temperature 
changes, and low dissolved oxygen (DO) (MDC, 2005). 
 
The total cost of hydropower can vary greatly.  Operating costs are low, 
compared with other alternatives (EIA, 2005a): 
 
• Hydro (conventional and pumped storage) $8.69/MWh 
 
• Nuclear $18.26/MWh 
 
• Fossil steam $23.85/MWh 
 
• Gas turbine and small scale (gas turbine, internal combustion, 

photovoltaic, wind) $50.10/MWh. 
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But capital costs vary greatly and can be very high.  There is a large range in 
size, which affects cost.  The DOE (INL, 2006b) has estimated capital costs 
for U.S. installations at $1.7 to $2.3 million per MW, but the actual range may 
be much greater.  Site conditions can vary greatly, and siting options are 
limited (the facility has to be on a river).   
 
Table 2-4 summarizes available information for the capital cost of hydropower 
facilities within and near AECI’s service area.  As shown, costs are highly 
variable and sometimes very high.  The largest facilities have costs within the 
INL range, but some are much higher.  For comparison, the 2005 estimated 
capital cost of AECI’s proposed 660 MW net coal-fired plant at Norborne was 
$1 billion (AECI, 2005a), which is $1.5 million/MW.  This is the cost basis 
used throughout this document. Costs increase over time, however, and the 
current estimate, based on bids, is about $1.4 billion or $2.1 million/MW. 
 

Table 2-4  Capital Costs of Hydropower Facilities 

Reservoir 
Year 

Completed 

Hydropower 
Capacity, 

MW 

Original 
Cost, 

$million 

Cost 
2006 

$million 

$million/MW, 
2006 

Reference for 
Original Cost 

Taneycomo 1913 16 2.3 47 2.9 Rockaway 
Beach Chamber 
of Commerce, 

2006 
Lake of the 

Ozarks 
1931 226 30 402 1.8 Ozark Digital 

Data, undated 
Grand Lake 

O’ the 
Cherokees 

1940 125 27 392 3.1 Grand Lakes 
Web, 2006 

Norfork 1944 70 28.6* 331 4.7 USACE, 2006a 
Bull Shoals 1952 391 86 673 1.7 USACE, 2006c 
Table Rock 1958-1961 200 65.4 450 2.2 Table Rock 

Lake Chamber 
of Commerce, 

2006 
Beaver 1966 112 46.2 290 2.6 USACE, 2006b 
Truman 1977 160 500 1,700 10.6 Truman 

InfoGuide, 
2006 

Mark Twain 1984 58 304 603 10.3 Hannibal 
Courier-Post, 

2006 
2006 costs from CPI Inflation Calculator (BLS, 2006) 
Year completed and hydropower capacity—see Table 2-3 sources. 
*Reference explicitly stated this was the cost of dam and powerhouse. 
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2.2.3.5.4 Summary of Reasons for Elimination of Hydroelectric as 
the Energy Source for this Project 

 
Hydroelectric power was eliminated as a potential energy source for the 
needed baseload energy for the following reasons: 
 
• Hydroelectric power, at least in AECI’s service area, is used for peaking 

and is not suitable as a baseload resource.  The constant flow required is 
not available at any existing facility, and would not be available at the few 
locations that are feasible for development. 

 
• Even as a peaking resource, there are inadequate developable resources 

within and near AECI’s service area. 
 
• Based on the history of dam building over the last 40 years in the U.S., 

there are large risks in construction time and capital costs. 
 
2.2.3.6 Geothermal 
 
Geothermal energy is contained in underground reservoirs of steam, hot 
water, and hot dry rocks.  Only those resources hot enough to produce steam 
to drive a turbine can be used to generate electricity (EIA, 2006l).  Where 
these resources are available, electricity can be produced at prices 
competitive with conventional sources (Table 2-2).  In the U.S., all these high 
temperature geothermal resources are located in the western states.  Missouri 
has no geothermal resources; the nearest high-temperature resources are in 
New Mexico. 
 
Geothermal energy was eliminated as a potential energy source for the 
needed baseload energy because there are no resources available. 
 
2.2.4 Renewable Combustible Energy Sources: Biomass 
 
Combustible fuels can be categorized as fossil (non-renewable) or biomass 
(renewable).  Biomass energy is derived from three distinct energy sources: 
wood, waste, and alcohol fuels (EIA, 2005b).   
 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-31 July 2007 

2.2.4.1 Energy from Wood 
 
Energy derived from wood accounted for about 80 percent of the biomass 
energy consumed in the U.S. in 2004, but most of this energy was not 
generated by the electric power sector. Wood energy is derived both from 
direct use of harvested wood as a fuel and from wood waste streams.  The 
largest source of energy from wood is pulping liquor or “black liquor,” a waste 
product from processes of the pulp, paper and paperboard industry.   Only 
seven percent of the wood energy consumed in 2004 was produced by the 
electric power sector for electricity (EIA, 2005b). As shown in Figure 2-4, 
energy derived from wood accounts for about 3 percent of the renewable 
energy generated by the electric power sector.  As shown in Table 2-2, the 
cost of direct-fired biomass is estimated at 7.5 cents per kWh (2000), 
projected to 7.0 cents per kWh in 2010 (in 1997 dollars).  This is well above 
the comparable cost of conventional power generation (about 4 to 6 cents per 
kWh). 
 
2.2.4.2 Energy from Waste 
 
Energy from waste is the second-largest source of biomass energy, 
accounting for about 20 percent of biomass energy consumed in 2004, and 
about 6 percent of the renewable energy generated by the electric power 
sector.  Most of the energy from waste (79 percent) is from municipal solid 
waste and landfill gas, and about three quarters of that amount was produced 
by the electric power sector (EIA, 2005b).   
 
2.2.4.2.1 Municipal Solid Waste (MSW) 
 
Conventional direct combustion is presently the most common technology 
used in the U.S. for biomass solids waste-to-energy (WTE) power generation.  
Biomass power boilers are typically in the 20-50 MW range.  The small 
capacity plants tend to be lower in efficiency because of economic trade-offs; 
efficiency-enhancing equipment cannot pay for itself in small plants.  
Although techniques exist to push biomass steam generation efficiency over 
40 percent, actual plant efficiencies are in the low 20 percent range.  Direct 
fired biomass power plants generally require more involved technologies to 
reduce air emissions and more intensive material handling systems than 
conventional coal fired power plants.  These additional facilities lead to higher 
biomass power plant capital and operating costs when compared to 
conventional coal fire plants. Unless a metropolitan region is faced with high 
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MSW disposal expenses, a WTE biomass facility is generally not considered 
cost effective for power production.  WTE facilities are best suited for high 
population metropolitan regions where regional landfill development is 
restrictive (AECI, 2004c).  As noted in Table 2-2, the cost of producing direct-
fired biomass energy is well above the cost of conventional power generation 
techniques. 
 
2.2.4.2.2 Landfill Gas 
 
Landfill gas is created when organic waste in a landfill naturally decomposes.  
This gas consists of about 50 percent methane, the primary component of 
natural gas, about 50 percent carbon dioxide (CO2), and a small amount of 
non-methane organic compounds.  Instead of allowing landfill gas to escape 
into the air, it can be captured and used as an energy source through 
combustion to produce electricity.  To collect landfill gas, wells are drilled into 
the landfill, a well field collection system is installed, and the gas is piped to a 
clean-up system.  Reciprocating engines are generally used for landfill gas 
projects with total generation ranging from 0.1 to 5 MW and gas turbines are 
generally used at large municipal solid waste landfills with higher landfill gas 
capacities.  The largest landfill gas project identified by AECI was a 50 MW 
combined cycle project by the Los Angeles County, California, Sanitation 
District.  Although landfill gas technology is proven, its capability is limited.  
Based on the U.S. Environmental Protection Agency’s (EPA) Landfill Methane 
Program Outreach database, landfill gas projects are typically in the 0.1 to 20 
MW size range, compared to coal-fired plants in the 100-1,500 MW range.  In 
addition, the landfill gas collection and cleanup system result in higher capital 
costs than a conventional simple cycle natural gas fired combustion turbine 
power plant (AECI, 2004c).  As shown above in Table 2-2, the DOE’s 
estimated cost (1997 dollars) for gas-based biomass technology is 6.7 cents 
per kWh for the year 2000, and projected at 6.1 cents per kWh for 2010.  The 
comparable cost of energy from a coal-fired plant is about 4 to 6 cents per 
kWh (Deutch and Moniz, 2006). 
 
2.2.4.2.3 Other Waste 
 
The other 21 percent of waste used for energy consists of agriculture 
byproducts/crops, sludge waste, tires, and other biomass solids, liquids and 
gases.  About 24 percent of this energy was produced by the electric power 
sector; some in coal co-fired plants. 
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2.2.4.3 Alcohol and Biodiesel Fuels 
 
In the U.S., biomass alcohol fuel, or ethanol, is derived almost exclusively 
from corn.  Its principal use is as an oxygenate in gasoline (EIA, 2005b).  In 
the U.S., biodiesel fuel is produced primarily from soybeans.  These fuels may 
have future application as automotive fuels but they are unlikely to be used 
for large-scale production of electricity.  
 
2.2.4.4 Advantages and Disadvantages of Biomass 
 
Perhaps the greatest benefit of biomass for electric power production is that it 
uses waste material that might otherwise be landfilled.  For example, at 
Central Electric Cooperative’s coal-fired Chamois Plant, which AECI 
dispatches, biomass fuels, such as used railroad ties, shelled corn, sawdust, 
and walnut shells are co-fired with coal when such fuels are available.  The 
walnut shells have proven to produce the greatest amount of heat value of 
the biofuels burned at the facility.  Other wastes are considered when 
available and economical to transport, treat, and burn (AECI, 2005a). 
 
The DOE sees the potential for biomass in electric power production primarily 
as part of a distributed system.  In the U.S., modular systems (5 kW to 5 
MW) could be hooked into existing transmission and distribution systems near 
the rural homes, farms, ranches, and industries likely to produce and use 
biopower. Examples of energy consumers that might install biopower systems 
include commercial hog farming operations, paper companies, and food 
processing plants with high energy costs and stockpiles of corn cobs or rice 
husks needing disposal (DOE, 2006h). 
 
2.2.4.5 Summary of Reasons for Elimination of Biomass as the 

Energy Source for this Project 
 
Production of the needed electricity from biomass was eliminated from further 
consideration for the following reasons: 
 
• The cost is significantly higher than available conventional technologies. 
 
• It is most practical and economical to use the biomass where it is 

generated, which means relatively small systems, much smaller than the 
660 MW required. 
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Co-firing of biomass was also not considered further.  Only certain types of 
coal-fired systems lend themselves to co-firing.  The Chamois Plant is able to 
use certain wastes that are available to AECI and technically feasible and 
economical to burn.  Restricting options in a large planned facility just to 
create the potential for co-firing biomass does not make economic sense 
when AECI already has available capacity for co-firing in an existing plant. 
 
2.2.5 Non-Renewable Combustible Energy Sources 
 
The non-renewable combustible energy sources for electricity generation, 
commonly referred to as fossil fuels, are natural gas, petroleum, and coal. 
 
2.2.5.1 Natural Gas 
 
2.2.5.1.1 Natural Gas Usage and Production in the U.S. 
 
Figure 2-12 is a flow diagram for natural gas in the U.S. that shows, flowing 
from left to right, origins and end uses.  As shown in the figure, in 2005 the 
U.S. produced most of the natural gas it consumed.  Most of the imports were 
from Canada via pipeline (EIA, 2006g).  Approximately 26 percent of natural 
gas consumption was used to generate electricity by the electric power sector 
(right side of figure). 
 
In 2005, about 15 percent of the electricity produced by the electric power 
sector was from natural gas.  Figure 2-13 shows natural gas usage for 
electricity generation since 1970.17  For the years shown on the chart, natural 
gas usage was at a high of 24 percent in 1970, and the price was at a low of 
86 cents per 1,000 cubic feet (wellhead price, constant 2005 dollars).  As the 
real price of natural gas rose to its first peak in the early 1980, there was a 
corresponding drop in the percentage of natural gas as a source for 
electricity.  There was a resurgence of interest in natural gas beginning in the 
early 1990s as natural gas prices fell, and many natural gas plants were 
planned and constructed.  As recently as 2004, ninety-four percent of the new 
unit capacity was natural gas-fired or dual-fired (capable of burning either 
natural gas or petroleum) (EIA, 2005a). 

 

                                    
17 The percentage for Figure 2-13 are slightly different than those shown in Figure 2-2.  Figure 2-13 
includes combined heat and power plants and Figure 2-2 does not.  EIA does not have readily available 
historic data for electricity-only plants. 
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In the economics of electricity generation, fuel cost plays a much greater role 
for natural gas than for nuclear and coal, the other two leading electric power 
sources (MIT, 2003).  Natural gas plants, compared to coal and nuclear, have 
lower capital costs and the plants can be constructed in a shorter time period 
(Figure 2-14).   
 
 

 
 
 
While the initial investment for natural-gas fired plants is relatively smaller, 
operating costs can be substantially higher, depending primarily on fuel costs 
(Figure 2-15).  As shown, in 2004 gas turbine plants were considerably more 
expensive to operate than either nuclear or fossil steam plants.  The 
differential was even greater in 2005, when average natural gas prices were 
38 percent higher than in 2004 (EIA, 2006i). 
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Table 2-5 compares overall costs for several of the fossil fuel technologies 
AECI evaluated.  As shown, while capital costs for natural gas systems are 
much lower than any of the coal alternatives, fuel costs and total costs are 
higher than all the coal options.  (Fuel costs used were April 2006, the latest 
available.) As shown in Figure 2-13 and in Figure 2-16, the price of natural 
gas also fluctuates dramatically, thus adding considerable uncertainty to 
future electric energy generation costs for natural gas.  During 2005 alone, 
natural gas monthly wellhead prices (dollars per 1,000 cubic ft) ranged from 
$5.52 in January to $10.97 in October (EIA, 2006j). 
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Table 2-5.  Electric Power Cost Projections for Non-Renewable, 

Combustible Energy Resources 

Cost Component (2005 dollars) 
Technology Capital 

($/kW) 
Fixed O&M 
($/KWyr) 

Variable/ 
Fuel ($/KWh) 

Total Busbar 
Cost ($/year) 

Natural Gas Combined Cycle 
(NGCC) 

5921 12.41 0.02911,2 191,038,0003 

Microturbines 1,8564 6.55 0.090836 575,633,0003 

Supercritical Pulverized Coal 
(SCPC) Powder River Basin 

(PRB) Coal 
1,3407 35.97 0.002337 107,101,0003,7 

Circulating Fluidized Bed 
(CFB) Powder River Basin 

(PRB) Coal 
1,4747 37.07 0.003507 121,043,0003,7 

Integrated Gasification 
Combined Cycle (IGCC) 

Powder River Basin (PRB) 
Coal 

1,7547 49.97 0.001177 132,328,0003,7 

Notes:   
Busbar cost is the cost at the source (does not include transmission and distribution). 
Microturbines are small electric generation units usually powered by natural gas.  This option is not 
discussed in detail because its high cost and application only to distributed generation eliminates it 
from consideration. 
 

                                                           
1 DOE "Market Based Advanced Coal Powered Systems" Appendix E "H" Class Turbine, May 1999. 
2 Fuel costs based upon Energy Information Administration April 2006 Natural Gas Electric Power Price 
and net plant heat rate of 6,396 Btu/kWh for a "H" Class Turbine in DOE "Market Based Advanced Coal 
Powered Systems" Appendix E, May 1999. 
3 Capital Costs are converted to annual capital recovery cost for this comparison using an economic 
life of 30 years and a 7% pretax marginal rate of return. 
4 Energy Solutions Center, "Distributed Generation Application Guide" Table 4-2 for a 100 kW CHP 
system.  Accessed at www.energysolutionscenter.org/DistGen/AppGuide/Chapters/Chap4/4-
2_Microturbines.htm. 
5 Resource Dynamics Corporation, "Assessment of Distributed Generation Technology Applications", 
February, 2001. 
6 Fuel costs based upon Energy Information Administration April 2006 Natural Gas Electric Power Price 
and net plant heat rate of 13,127 Btu/kWh for a 100 kW system in Energy Solutions Center, 
"Distributed Generation Application Guide" Table 4-2.  Accessed at 
www.energysolutionscenter.org/DistGen/AppGuide/Chapters/Chap4/4-2_Microturbines.htm. 
7 Sargent & Lundy, "New Coal Unit Electricity Generating Technology Evaluation", November 2005. 
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The long-term price of natural gas is highly uncertain.  The record high prices 
in October 2005 were due to disruptions in supply caused by Hurricane 
Katrina.  But the underlying upward trend in prices has more persistent 
causes. According to the DOE’s National Energy and Technology Laboratory, 
“there is a growing consensus among analysts that the current situation is not 
a transitory feature of the market. Instead, there is a fundamental and 
potentially worsening gap between our demand for oil and natural gas and 
our ability to supply it. Despite seemingly large resources, we are becoming 
increasingly dependent on imports (imports' share of gas supply has tripled 
since 1985, and imports' share of oil supply has jumped to almost 60% from 
27% in 1985). More importantly, the domestic industry has been unable to 
increase production despite strong price incentives and increased drilling 
(NETL, undated1).” Production decreased by 0.6 percent in 2004, declining 
below the 2002 level, and reaching the lowest production level since 1999. 
The industry in 2004 drilled a record number of gas wells for a single year, 
and in the summer of 2005 rigs drilling for gas hit a record level. However, 
production has not increased proportionally, and in fact, not much at all. 
Production in 2005 was weak and is expected to be about 3 percent lower 
than the 2004 production level, despite an expected 16 percent increase in 
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natural gas well completions in 2005 (EIA, 2005d).  Per-well gas production 
peaked in 1971, at a level more than three times the 2005 level (EIA, 2006b). 
 
2.2.5.1.2 AECI’s Natural Gas Resources 
 
In August 2005 AECI completed the purchase of a partially constructed 
natural gas combined cycle (NGCC) plant located near Dell, Arkansas. 
Because of the heat recovery system that is used to power the steam turbine 
in addition to the combustion turbine, the efficiency of this unit will be about 
58 percent, compared to about 33 for a simple cycle plant.  The plant was 
originally constructed to be a baseload plant, but because of the high fuel 
price, AECI will be operating it as an intermediate load plant.  Operation is 
expected to begin in the spring of 2007 (AECI, 2006g).  AECI currently owns, 
or is acquiring, over 1,500 MW of combined-cycle generation, adequate to 
meet its intermediate capacity needs. 
 
2.2.5.1.3 Advantages and Disadvantages of Natural Gas 
 
A  report of the Northwest Power Planning Council (NWPPC, 2002) succinctly 
described the advantages of natural gas, at least during the 1990s: 
 

Because of high thermal efficiency, low initial cost, high 
reliability, relatively low gas prices and low air emissions, 
combined-cycle gas turbines have been the new resource of 
choice for bulk power generation for well over a decade. Other 
attractive features include significant operational flexibility, the 
availability of relatively inexpensive power augmentation for 
peak period operation and relatively low CO2 production. 

 
Even though gas prices are no longer “relatively low”, the peak period power 
augmentation is relatively inexpensive because of low initial costs.  As shown 
in Table 2-6, emissions from NGCC plants are lower than emissions from 
comparable sized coal plants.  Figure 2-17 compares CO2 (the major GHG 
from fossil fuel power generation) emission coefficients for petroleum, natural 
gas and sub-bituminous coal, based on a unit of energy produced. 
 
The combination of lower CO2 emissions per unit of energy and the higher 
efficiencies of NGCC plants compared to coal burning plants results in the 
substantial difference in CO2 emissions between NGCC and coal burning 
facilities.
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Table 2-6. Estimated Annual Air Emissions (tpy) for a 660 MW Net Generating Station 
From Non-Renewable, Combustible Energy Sources 

Combustion 
Technology 

Sulfur 
Dioxide 
(SO2) 

Nitrogen 
Oxides 
(NOX) 

Carbon 
Monoxide 

(CO) 

Particulate 
Matter 
(PM10)

1 

Volatile 
Organic 

Compounds 
(VOC) 

GHGs2 

Natural Gas 
Combined Cycle 
(NGCC) 

56.63 1,6504 2504 31.63 34.93 1,830,0003 

Microturbines 56.63 5515 3904 31.63 95 4,000,0005 

Subcritical 
Pulverized Coal 
(PC) Powder River 
Basin (PRB) Coal 

2,3886 1,9106 3,8216 3566 966 6,700,0007 

Supercritical 
Pulverized Coal 
(SCPC) Powder 
River Basin (PRB) 
Coal 

2,3886 1,9106 3,8216 3566 966 6,700,0007 

Oil Fired Combined 
Cycle 

1,3108 1,2409 1,9708 11110 119 4,060,0009 

 

                                                           
1 Filterable Particulate Matter with aerodynamic diameter less than 10 microns 
2 Greenhouse Gases 
3 Based upon USEPA AP-42 emission factor for Stationary Gas Turbines, Table 3.1-2a, and net plant heat rate of 6,396 Btu/kWh for a "H" Class Turbine in DOE "Market Based 
Advanced Coal Powered Systems" Appendix E, May 1999. 
4 Based upon USEPA AP-42 emission factor for Stationary Gas Turbines, Table 3.1-1 with a lean-premix control technology, and net plant heat rate of 6,396 Btu/kWh for a "H" 
Class Turbine in DOE "Market Based Advanced Coal Powered Systems" Appendix E, May 1999. 
5 USEPA and Southern Research Institute, "Environmental Technology Verification Program Joint Verifiecation Statement for Mariah Energy Corporation 30 kW CHP System" 
September 2001. 
6 Sargent & Lundy, "New Coal Unit Electricity Generating Technology Evaluation", November 2005. Page 30.  Each technology is assumes a 90% capacity factor.  Annual 
emissions do not include auxiliary emission sources. 
7 Based upon USEPA AP-42 emission factor for External Combustion Boiler burning subbituminous coal, Table 1.1-20, the design coal heating value in Sargent & Lundy, LLC. 
"Associated Electric Cooperative, Inc. New Coal Plan Turnkey Specification for Engineering, Procurement and Construction Services", Addendum No. 3, October 18, 2005, pg. I-
28, and net plant heat rate of 8,568 Btu/kWh for a Supercritical Pulverized Coal Boiler in DOE "Market Based Advanced Coal Powered Systems" Appendix E, May 1999. 
8 Based upon USEPA AP-42 emission factor for Stationary Gas Turbines, Table 3.1-2a with a 0.5% sulfur content and FGD control technology, and net plant heat rate of 9,936 
Btu/kWh based upon Tables 1.1 and 4.1 of Energy Information Administration "Electric Power Annual with data for 2004", November 2005. 
9 Based upon USEPA AP-42 emission factor for Stationary Gas Turbines, Table 3.1-1 with a water steam injection and SCR control technologies, and net plant heat rate of 9,936 
Btu/kWh based upon Tables 1.1 and 4.1 of Energy Information Administration "Electric Power Annual with data for 2004", November 2005. 
10 Based upon USEPA AP-42 emission factor for Stationary Gas Turbines, Table 3.1-2a, and net plant heat rate of 9,936 Btu/kWh based upon Tables 1.1 and 4.1 of Energy 
Information Administration "Electric Power Annual with data for 2004", November 2005. 
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The major disadvantages of natural gas are the relatively high fuel price, the 
fluctuations in price, and the uncertainty of future prices and supply. 
 
Summary of Reasons for Elimination of Natural Gas as the Energy Source for 
this Project Production of the needed electricity from natural gas was 
eliminated from further consideration for the following reasons: 
 
• While natural gas is a good resource for peak and intermediate loads, the 

high and volatile fuel prices make it uneconomical for the needed baseload 
energy. 

 
• AECI has substantial planned and existing natural gas resources.  

Investing additional resources in an energy source with unpredictable and 
volatile prices, and with uncertainty in future prices and supply was judged 
to be too high risk.  AECI believes that they need a balanced generation 
mix and adding more natural gas generation would not serve that purpose. 

 
2.2.5.2 Petroleum 
 
2.2.5.2.1 Petroleum Usage and Production in the U.S. 
 
In 2004, the U.S. was the third leading producer of crude oil in the world, 
after Saudi Arabia and Russia (EIA, 2006h).  However, the U.S., by far the 
leading consumer of oil, consumed about 3 times what it produced, and was 
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the leading importer of crude oil (Figure 2-18).  The leading supplier of crude 
oil to the U.S. is Canada, followed by Mexico.  Venezuela, Saudi Arabia, and 
other Mid-Eastern countries are also major suppliers (EIA, 2006h).  
 
In the U.S., less than three percent of petroleum is used for electric power 
production (Figure 2-18), and coincidentally, three percent of the electric 
power generated in the U.S. is from petroleum (Figure 2-2).  In the 1970s, 
petroleum was an important source of electric energy, peaking in 1973 at 
about 18 percent of U.S. electric energy production (Figure 2-19).   
 
After the Arab Oil Embargo of 1973 and 1974, and the resulting shortages of 
petroleum products, American businesses began to realize the risks of 
dependence on imported oil, and those industries that were able began to 
shift to other energy sources.  The real-dollar peak in crude oil prices in the 
early 1980s helped to accelerate the move away from oil as a source of 
electricity.  In spite of low prices for oil in the mid 1990s, petroleum did not 
regain its share.   Current high petroleum prices are a result of high demand, 
not just from established industrial countries like the U.S., but now also from 
China and other developing countries.  Demand is expected to increase, as 
are prices.   
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An additional concern about oil is reaching the peak of “cheap” oil, when the 
oil that’s relatively easy to pump is depleted, and demand is still very high.  
When that occurs, and some experts believe the time is not far off, prices will 
rise steeply (NG, 2004; Hirsch, 2004). 
 
The use of petroleum for electric power generation is expected to continue to 
decline, and be less than 2 percent of production by 2020 (EIA, 2006c). 
 
Emissions from petroleum-fueled plants are lower than from coal-fired plants, 
but substantially higher than from natural gas-fired plants (Table 2-6).  
Petroleum’s per British thermal unit (Btu) emissions of CO2 is only marginally 
less than coal’s (Figure 2-17).18 
 

                                    
18 Residual fuel oil is typically the petroleum fuel used to generate electricity. 
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2.2.5.2.2 Summary of Reasons for Elimination of Petroleum as the 
Energy Source for this Project 

 
Production of the needed electricity from petroleum was eliminated from 
further consideration for the following reasons: 
 
• The high price of fuel and expectation of continued price increases. 
 
• Uncertainty of supply. 
 
• Petroleum has no real advantages, when compared with natural gas or 

coal, to outweigh the disadvantages. 
 
2.2.5.3 Coal 
 
Coal as an energy source was not eliminated as an alternative.  AECI 
determined that coal is the most cost-effective and reliable energy source 
available to meet its baseload generation needs.  The U.S. has the world’s 
largest coal reserves, enough to last more than 200 years at current 
consumption rates.  Unlike natural gas and petroleum, which have many 
competing uses that can affect demand and prices, 92 percent of coal is used 
for electric power production (EIA, 2006b).  Also unlike natural gas and 
petroleum, coal prices have remained fairly constant.  EIA projects that coal 
will provide 60 percent of electricity from the electric power sector by 2030 
(EIA, 2006c). 
 
Coal’s major drawback is higher emissions (Table 2-6), especially of GHGs 
(see Section 3, Affected Environment and Environmental Consequences, for a 
detailed discussion of GHGs).  However, as a result of converting to low sulfur 
subbituminous coal and installing pollution control equipment, emissions have 
been greatly reduced in recent years.  AECI, for example, has reduced its 
system wide sulfur dioxide (SO2) emission rate 90 percent since 1994, when 
it converted its coal units to burn 100 percent low-sulfur coal. This conversion 
cost $200 million in electric generating unit (EGU) capital upgrades plus $342 
million to close its high-sulfur coal mine in Missouri (AECI, 2006e).  Even with 
the costs of emission reductions, and in consideration of potential future costs 
of emissions, including GHGs (see Section 2.2.5.3.1  Coal—Greenhouse Gases 
(GHGs) for a discussion of potential future GHG regulations and costs), AECI 
has concluded that coal is the most cost-effective and reliable energy source 
available to meet its needs. 
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Figure 2-20 shows the dramatic reduction in emissions in the United States 
even while electric production increased, a result achieved largely by coal-
fired electric utilities, including AECI. 

 
 
Power companies are projected to 
add flue gas desulfurization 
equipment to 141 gigawatts of 
capacity in order to comply with 
new state or federal initiatives. As 
a result of those actions and the 
growing use of lower sulfur coal, 
SO2 emissions are projected to 
drop from 10.9 million short tons 
in 2004 to 3.7 million short tons 
in 2030 (Figure 2-21) (EIA, 
2006c). 
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Nitrogen oxides have also been reduced at electric power generating facilities, 
as a result of improved coal firing techniques and new pollution control 
equipment.  AECI installed selective catalytic reduction equipment at its New 
Madrid Power Plant at a cost of $100 million and an annual operating and 
maintenance cost of more than $6 million. At its Thomas Hill Energy Center, 
AECI modified the air systems on all three units at a total cost of $8.3 million 
and achieved a 36 percent reduction in nitrogen oxides emissions. As a result, 
AECI's nitrogen oxides emission rate during the 2005 ozone season was more 
than 70 percent below the 1994 rate (Figure 2-22) at its coal-based units 
(AECI, 2006e).   
 

 
 
Power companies are expected to add selective catalytic reduction (SCR) 
equipment to 118 gigawatts of coal-fired capacity in order to comply with 
both federal and state initiatives; however, as with the requirements for SO2 
compliance, the nitrogen oxide caps are not expected to lead to significantly 
higher electricity prices for consumers (EIA, 2006c).   AECI will be adding 
SCRs to all three units at the Thomas Hill Energy Center over the next three 
years.  That project is presently in the engineering phase. 
 
As a result of EPA’s 2005 regulation of mercury (70 FR 28606), mercury 
emissions are expected to decline, even while coal use will be increasing, 
from 53.3 short tons in 2004, to 37.7 in 2010, then to 15.3 short tons in 
2030 (Figure 2-23). 
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2.2.5.3.1 Coal—Greenhouse Gases (GHGs) 
 
CO2 emissions represent about 84 percent of total U.S. GHG emissions. In the 
U.S., most CO2 (98 percent) is emitted as the result of the combustion of 
fossil fuels, and 39 percent of it is from the electric power sector (EIA, 
2005e). (See Section 3, Affected Environment and Environmental 
Consequences, for a detailed discussion of GHGs.) 
 
Figure 2-17 (from natural gas discussion above) compares emissions of CO2, 
the major GHG, for equivalent energy units of coal, oil and natural gas. 
 
As shown in Table 2-6, coal burning results in the highest release of CO2, with 
petroleum a little less, and natural gas having the lowest emission rate. 
 
The subsections below discuss the potential for future regulation of CO2 and 
the potential cost range of such regulation.   
 
Potential Regulation of CO2  
 
Carbon dioxide is not regulated in the U.S., but there is potential for future 
regulation.  The two likely regulatory techniques would be a cap and trade 
program, similar to that used for sulfur dioxide, or a simple carbon tax on 
emissions.  This section summarizes current governmental programs and 
proposals, proposals by private organizations, and public attitudes.  While 
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regulation of CO2  appears likely, and coal burning is one of the major sources 
of CO2 emissions, because of its low cost and the abundant domestic supply, 
coal is likely to remain an important energy source in the United States. 
 
Current governmental programs and proposals.  Europe currently has a 
system in which permits to emit carbon are traded on an open market. During 
2006 these permits were selling for about $15 to $30 per metric ton (or 
tonne, equals 1.1 U.S. tons) of CO2 (Deutch and Moniz, 2006).   
 
As of August 31, 2006, a bill that would regulate CO2 has passed the 
California Senate and Assembly and has been signed into law by the 
governor.  The new law institutes a cap and trade program.  It requires the 
state’s major industries, including electric utilities, to reduce GHG emissions 
to 1990 levels by 2020 (AP, 2006).   California is also one of five western 
states that have teamed up to create the Western Regional Climate Action 
Initiative (WRCAI) to promote energy efficiency and to slow emissions of 
GHGs through actions including market-based policies to reduce GHG 
emissions.  Impacts of concern listed in the initiative include reduced snow 
packs, increased snowmelts, decreased spring runoff, and more severe forest 
and rangeland fires (WRCAI, 2007).   
 
Another group, the Regional Greenhouse Gas Initiative (RGGI), is making 
similar plans for the eastern U.S.  The RGGI is a cooperative effort by 10 
northeast and mid-Atlantic states to discuss the design of a regional cap-and-
trade program initially covering CO2 emissions from power plants in the 
region. On August 15, 2006, after public input on a draft rule, the 
participating states issued a model rule, based on a memorandum of 
agreement.  Under the agreement, each participating state would be assigned 
a base CO2 emission level, and would be required to reduce emissions 
annually to achieve ten percent reductions in the base by 2018.  The 
participating states also released a Post-Model Rule Action Plan outlining the 
actions that will be taken to implement the program and work items that will 
be undertaken to support program implementation (RGGI, 2006, 2007).  The 
MOA by itself does not mean that reductions will be required.  Each state 
must also go through its statutorily required process to adopt any reduction 
requirements. 
 
At the federal level, there were a number of legislative proposals filed in the 
109th Congress (Yacobucci, 2006).  With the exception of the omnibus energy 
bill which addressed some climate change related issues, none of these bills 
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were enacted into law.  These bills indicate a strong interest in the legislative 
branch to regulate greenhouse gases in such a manner as to have low impact 
on the country’s economy while addressing this issue.  Based on comments 
from the leaders of the 110th Congress, climate change will be an important 
issue for that body and it is possible that there could be legislation passed 
although it is speculative as to what any bill that does pass might contain. 
 
There has been legislative action at the state and local level.  For example, 
the state of California recently enacted legislation to limit greenhouse gas 
emissions.  Several northeast states are also working on plans for regional 
greenhouse gas limits.  In addition, many local governments across the 
country have adopted greenhouse gas limits. 
 
Between March 2006 and February 2007 the EIA responded to five 
congressional requests for analysis.  All five requests involved evaluating 
impacts of proposals to reduce GHG emissions.  EIA notes that these reports 
“have shown that steps to reduce greenhouse gas emissions through the use 
of an economy-wide emissions tax or cap-and-trade system could have a 
significant impact on coal use” (EIA, 2007a). 
 
Business and organization attitudes.  While attitudes within the business 
community run across the board, the number of utilities expecting regulation 
of carbon dioxide is increasing, and some business groups are advocating 
regulations.  
 
Three years ago, a national environmental survey of electric generating 
companies in the U.S. showed that nearly 60 percent of the respondents 
believed that Congress would enact mandatory limits on carbon dioxide 
emissions within the next 10 years, and that about half the respondents 
believed mandatory limits would come within five years (PA Consulting, 
2004).   
 
In 2007, a number of businesses are advocating regulation of GHG emissions.  
The United States Climate Action Partnership (USCAP), a coalition of U.S. 
companies with total revenues of $1.7 trillion and a collective workforce of 
more than 2 million people in all 50 states, has recently published A Call for 
Action, (2007), calling for Congress to “enact [climate-protection] legislation 
as quickly as possible.”  The document also proposes reduction targets. 
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USCAP’s proposed targets are ambitious; EAI’s business-as-usual (no new 
regulations) CO2 projections four the U.S. show CO2 emissions increasing by 
about a third from 2005 to 2030 (EIA, 2007a).   The share contributed by coal 
is expected to increase from about 35 percent in 2005 to about 40 percent in 
2030 in the business-as-usual case (EIA, 2007a).  Approximately 90 percent 
of the coal used in the U.S. today is used to generate electricity (EIA, 2007a).   
 
Another bipartisan group of business leaders, former government office 
holders and policy analysts, the National Commission on Energy Policy, 
recently issued its Energy Policy Recommendations to the President and the 
100th Congress (NCEP, 2007).  For CO2 emissions the NCEP recommends a 
starting price “safety valve” of $10 per ton of carbon dioxide equivalent 
emissions (compared to $7/ton in the Commission’s original 2004 proposal)  
and an increase in the rate of escalation in the safety-valve price to 5 percent 
per year in real (rather than nominal) terms. 
 
The NCEP report notes that its 2007 proposal “is designed to overcome 
estimated price differentials for advanced coal systems with carbon capture 
and storage” (NCEP, 2007).  In other words, it is designed to create a carbon 
penalty sufficiently large to encourage implementation of carbon capture and 
storage.  
 
Public attitudes about global warming.  MIT reports that based on their 
surveys, the percent of Americans who were unwilling to pay more for 
electricity to help solve global warming dropped from 24 to 18 percent 
between 2003 and 2006. In a ranking of environmental problems facing the 
country, those surveyed in 2003 ranked global warming 6th, behind clean 
water, clean air, endangered species and other issues.  In 2006, when asked 
to rank environmental problems facing the U.S., those surveyed identified 
global warming as the top environmental problem (MIT, 2007).  These 
surveys address global warming as a particular issue among other 
environmental issues.  They do not shed light on public attitudes towards 
environmental issues relative to other issues such as the economy, national 
security, etc. 
 
Cost of Regulation of CO2  
 
The cost of potential future regulation of CO2 emissions is speculative, but an 
upper limit would be the cost of capturing and storing CO2 emissions from 
combustion of fossil fuels.  The cost of capturing and storing CO2 is also 
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speculative, because the technology is not yet available for the needed 
applications and scale; however, some sources, as summarized below, are 
using costs of $25 to $30/tonne.  This section summarizes the current 
available information about likely future costs, and concludes that within any 
reasonably expected cost range, coal is likely to remain an important energy 
source. 
 
The long-term cost of regulation of CO2, if it is regulated, would depend on a 
number of unpredictable factors, including the willingness of the American 
public to pay more for electricity in exchange for reductions in CO2 emissions, 
the development and cost of energy technologies that do not emit GHGs, and 
the development and cost of carbon capture and storage technologies.  As 
long as coal is used to provide electricity--and because of its abundance and 
low cost, most analysts expect that to be a long time (for example, MIT 2007, 
NCEP, 2007)--large reductions in GHG emissions in the power sector are likely 
to occur only if carbon capture and storage (CCS) technologies are 
implemented.  An upper limit, then, on a CO2 price would be the cost of CCS 
technologies to prevent emissions.  Industry expectations, current proposals, 
European experience and estimated technology costs are summarized below.   
 
A survey of utilities who were planning for CO2 costs in 2003 and 2004 found 
that several utilities were including in their plans a start date of 2008 to 2010, 
with estimated CO2 costs ranging from about $3.2 to $11.6 ($2003) per ton 
(probability x estimated cost), with an average of about $7/ton (Bolinger and 
Wiser, 2005).  EIA estimates for bills in Congress in 2006 were about $6 to 
$7/ton CO2 ($2004), with costs beginning in 2012.  In some proposals, prices 
would increase annually to about $14/ton ($2004) in 2030. 
 
As noted above, CO2 cap and trade permits in Europe were selling for about 
$15 to $30 per metric ton (tonne) in 2006.  The price was generally over 
about $25/tonne (Capoor and Ambrosi, 2006). 
 
A recent Massachusetts Institute of Technology (MIT) study considered two 
carbon price scenarios:  the high scenario started at $25/ton-CO2 in 2015 and 
increased at a real rate of 4 percent per year. The report authors believe that 
the $25/ton CO2 cost “is significant because it approaches the level that 
makes CCS technology economic”; however, the technology is not yet 
sufficiently advanced to make good cost estimates of CCS technology.  In any 
case, the authors conclude that a $25/ton CO2 cost would result in substantial 
reductions in both GHG emissions and coal use over business-as-usual 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-53 July 2007 

projections, but with coal use by 2050 still higher than in 2000 (MIT 2007).19 
(The cost and technology of CCS are discussed in Section 2.2.5.3.2.)  MIT’s 
low scenario started at $7/ton in 2010 and increased at 5 percent per year 
thereafter.  (This was based on the 2004 NCEP proposal, which is similar to 
the bill currently under consideration in the Senate Energy Committee).  The 
low price scenario reached the starting high price scenario 25 years later.  
Both the Intergovernmental Panel on Climate Change (IPCC)20 (IPCC) and the 
MIT studies estimated that a $25 to $30/tonne CO2 tax would be need to 
make CCS technology economical (MIT, 2007; IPCC 2005).  This is also close 
to the 2006 price of carbon permits in European trading.  Under the NCEP 
proposal discussed above, the price would reach $25/tonne at about 29 years 
after implementation.   Note that these are inflation adjusted costs. 
 
We note that carbon regulation, under any reasonably foreseeable scenario, is 
not likely to make coal obsolete as an energy source.  The MIT study 
concluded that even with the cost of carbon capture and storage, coal use 
would still increase:   
 

We believe that coal use will increase under any foreseeable 
scenario because it is cheap and abundant. Coal can provide 
usable energy at a cost of between $1 and $2 per MMBtu 
compared to $6 to $12 per MMBtu for oil and natural gas. 
Moreover, coal resources are distributed in regions of the world 
other than the Persian Gulf, the unstable region that contains the 
largest reserves of oil and gas. In particular the United States, 
China and India have immense coal reserves. For them, as well as 
for importers of coal in Europe and East Asia, economics and 
security of supply are significant incentives for the continuing use 
of coal. Carbon-free technologies, chiefly nuclear and renewable 
energy for electricity, will also play an important role in a carbon-
constrained world, but absent a technological breakthrough that 
we do not foresee, coal, in significant quantities, will remain 
indispensable. 

                                    
19 The MIT study dollars are 1997 $US per ton (ton) of CO2.  The executive summary of the 
document uses “tonne (metric)” in the same context that “ton” is used in the main body of 
the text. 
20 See Section 3.1.1.2.5 for a discussion of IPCC and its latest reports. 
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2.2.5.3.2 Coal—Energy Generation Options 
 
Three coal firing alternatives were considered:  circulating fluidized bed 
(CFB), pulverized coal (PC), and integrated gasification combined cycle 
(IGCC).   
 
Circulating Fluidized Bed (CFB) 
 
The CFB boiler combusts coal at a lower temperature than PC boilers. 
Basically, a mixture of coal and limestone (to provide the fluidized bed for 
coal combustion and for absorption/removal of SO2) are fed into the boiler, 
with a portion of the combustion air injected into the bottom of the bed. The 
coal slowly combusts in the boiler while mixing with the limestone. The 
limestone reacts with the SO2, forming reaction byproducts which flow with 
the flue gases to the boiler exit.  The heat from the coal combustion is 
transferred to boiler tubes producing steam. The steam cycle employs a 
steam turbine generator, condenser, feedwater heaters, and associated 
equipment. An advantage of CFB boilers is that the long combustion residence 
time allows for complete combustion of low grade/variable fuel supplies.  
Figure 2-24 is a schematic diagram of the process. 
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Because of the lower combustion temperatures, CFB boilers have lower 
emissions of nitrogen oxides (NOX) than PC boilers.  In addition, CFB units 
have fewer slagging and fouling problems, since the ash constituents are not 
subjected to temperatures above their melting points. The large ash particles 
are removed from the bottom of the boiler and cooled in a water bath prior to 
removal for disposal or use. 
 
The hot flue gas, carrying unburned coal/char, limestone, fly ash and 
byproducts from the reaction of the SO2 in the gas and the limestone, exit the 
boiler and pass into a hot cyclone. This separation device is a key difference 
between CFB and PC technologies. There, coarse particles are removed and 
recycled to the boiler. This recycling of the unburned coal particles raises the 
coal utilization to about 98%. 
 
The fine particulates leave the cyclone with the hot gas. At the appropriate 
temperature region of the boiler exit gas path, ammonia can be added, 
initiating the reactions necessary for selective non-catalytic reduction (SNCR) 
for reduction of NOX emissions.  From there, the hot flue gases are used in a 
reheat exchanger (for reheating the steam leaving the high pressure section 
of the steam turbine) and may be used for feedwater heating. The flue gases 
then typically pass through a polishing scrubber, which uses lime slurry to 
react with more of the SO2 in the gas stream, resulting in an overall high SO2 
removal.   
 
The fly ash in the flue gas stream, along with reaction byproducts, is captured 
in a baghouse. The fly ash/byproducts mixture is then sent to disposal or re-
use, including recycling to the boiler so that any unreacted lime can be used 
for additional removal of SO2. 
 
CFB technology provides the following environmental advantages: 
 
• Inherently low production of NOX emissions, due to the low combustion 

temperatures,  
 
• Ability to provide for efficient NOX reduction through the application of 

SNCR, 
 
• Capture of SO2 by using crushed limestone in the circulating bed, 
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• Opportunity for further capture of SO2 through the use of a spray dryer or 
polishing scrubber, 

 
• No need for addition of a limestone-based wet flue gas desulfurization 

(FGD) system to remove SO2, 
 
• High particulate removal efficiency with a baghouse, and 
 
• Mercury in the flue gas tends to be absorbed/adsorbed in the fly ash and 

reaction byproduct particulates, which are captured in the baghouse. 
 
Because available unit sizes are smaller for CFB than for PC, AECI would need 
multiple units, adding to the capital cost.  CFB boiler design results in a 
substantial increase in auxiliary power requirements due to fan power 
requirements, which results in higher operation and maintenance costs. 
AECI’s total annual cost estimate for CFB is $126,904,000, compared with 
$111,969,000 for PC, which is 13 percent higher (AECI, 2005b). 
 
Both PC and CFB units are capable of meeting stringent emission limits.  
Based on emission rates achieved in practice, a PC unit equipped with SCR is 
capable of achieving a NOX emission rate comparable to a CFB unit.  PC units 
equipped with FGD have also demonstrated the ability to achieve stringent 
SO2 emission rates; however, CFB units equipped with a post-combustion 
FGD system will probably be capable of achieving somewhat lower SO2 
emission rates (AECI, 2005b). 
 
CFB was eliminated because the PC technology can achieve emissions 
standards at a lower cost. 
 
PC Technology 
 
In the basic PC technology, coal is crushed to the consistency of a fine powder 
and then conveyed with air into the boiler, where it is combusted at 
temperatures of 1,800-3,000 °F. The heat of combustion is transferred to the 
boiler tubes, which are filled with water. The water is converted to high 
pressure steam, which is piped to a steam turbine, turning the turbine blades. 
The turbine is directly connected to a generator; as the generator spins, it 
generates electricity. The supercritical pulverized coal (SCPC) boiler proposed 
by AECI is designed to operate at much higher pressures than conventional 
boilers. This technology is not new, but has been refined in the past decade. 
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Operation at the higher supercritical pressures is more efficient than 
subcritical operation, providing a distinct advantage for SCPC technology.  
Figure 2-25 is a schematic of the PC process for subbituminous coal. 
 

 

Since both the air and the coal contain nitrogen, a portion of the nitrogen 
combines with oxygen in the air to produce NOX. At higher temperatures, the 
rate of NOX production increases. In order to minimize NOX production, low- 
NOX burners and overfire air are used. These systems provide for a fuel rich 
combustion environment, followed by the addition of more air later in the 
combustion process, lengthening the overall combustion zone, cooling the 
flame, and minimizing the formation of NOX. The ash in the coal is converted 
to primarily fly ash, which exits with the hot flue gas. A portion of the ash is 
converted to a granular bottom ash, which is removed from the bottom of the 
boiler. 
 
Hot flue gas is transferred from the boiler, through the SCR system for NOX 
reduction and into an air heater. The air heater transfers a portion of the heat 
in the flue gas to the incoming primary air, again increasing the overall plant 
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efficiency. From the air heater the flue gas flows to a lime spray drier FGD 
unit.  The FGD system uses a lime or limestone slurry, reacting with and 
removing the SO2 in the exhaust gases.  The gases then move to a baghouse 
for removal of the fly ash and spray drier solids.   
 
In the U.S., there are over 310,000 MW of PC units. Most of these are 
subcritical units built 25-50 years ago, with steam pressures about 2,450 psi 
and temperatures up to 1,050o F, and sizes up to 1,300 MW.  There are over 
160 SCPC plants in the U.S., although they too were built years ago. Due to 
recurring problems caused by the very high pressures, SCPC was abandoned 
as a technology for new PC units in the U.S. Over time, many of these 
problems were resolved on the existing units, and they were able to increase 
their availability (the amount of time that a unit is producing or ready to 
produce electricity) and reduce maintenance costs. The technology is being 
embraced as the primary PC technology for many new power plants. 
 
Today’s SCPC units are achieving availability values of greater than 90% 
(AECI, 2005f) and efficiencies greater than 38% (AECI, 2006v). 
 
SCPC CO2 Capture and Compression 
 
It is technically possible to limit CO2 emissions from a SCPC power plant using 
a design based on removing 90 percent of the CO2 in the flue gas exiting the 
FGD system. An inhibited aqueous solution of monoethanolamine (MEA) is 
used in a scrubber to remove the CO2. MEA absorbs CO2 at cool temperatures 
and releases CO2 when heated.  CO2 from the stripper is compressed to a 
pipeline pressure of 1200 psi by a multi-stage CO2 compressor and dried.21   
IPCC considers this technology to represent a “mature market” as an 
industrial separation technology for natural gas processing and ammonia 
production, and  “economically feasible under certain conditions” as a post-
combustion technology (IPCC, 2005).22 
 
The cost of capture and compression of CO2 from an SCPC unit would depend 
on whether it would be applied to a new plant or added as a retrofit. 
                                    
21 “Technology Working Group – Advanced Coal Task Force Western Governors’ Association” 
22 Mature market means that the technology is now in operation with multiple replications of 
the technology worldwide.  Economically feasible under certain conditions means that the 
technology is well understood and used in selected commercial applications, for instance if 
there is a favorable tax regime or a niche market, or processing on in the order of 0.1 million 
tons of carbon dioxide per year, with less than five replications of the technology (IPCC, 
2005). 
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CO2 capture as included in the design of a new SCPC plant.  For a new SCPC 
plant built with carbon capture, the increase in the cost of electricity has been 
estimated at 66 and 61 percent for MEA (EPRI 2002 and Rubin 2004 as 
reported in MIT, 2007), 39 percent for oxy-fuel capture (Dillon 2004 as 
reported in MIT, 2007) and 42 to 66 percent (IPCC, 2005, method not 
specified),   Oxy-fuel capture would use MEA, but would involve a 
modification to the coal burning method:  to increase CO2 concentration in the 
flue gas, the pulverized coal would be blown with oxygen rather than air (MIT, 
2007).  IPCC considers oxy-fuel combustion to be in the “demonstration” 
phase23 (IPCC, 2005). The cost per tonne of CO2 avoided has been estimated 
at $40 (MIT, 2007) and $9 to $44 (IPCC, 2005).  Note that these costs are for 
capture and compression of CO2 and do not include transport and storage.   
 
CO2 capture as a retrofit to an existing plant.   The MIT study considers 
retrofits of existing plants unlikely because of the cost (MIT, 2007).24  The 
study considers a rebuild more likely, and estimates that an ultra-supercritical 
rebuild with MEA of an existing low-efficiency subcritical plant could have an 
efficiency of 34 percent and produce electricity for about $6.91 cents per kWh 
(MIT, 2007).  An earlier report estimated the incremental costs of electricity 
for retrofitting an existing SCPC plant. The report did not provide base costs, 
but a comparison of their incremental values with those from other reports 
shows that a retrofit would result in energy costs about 78 percent higher 
than for a plant built with the capture and compression system (ALSTOM, 
2001; IPCC 2005).  For a retrofit, the estimated costs per ton of CO2 saved 
ranged from about $42 to $98/ton ($46 to $108/tonne) (ALSTOM).  Note that 
these costs do not include transport and storage of CO2. 
 
Because of the energy requirements of the MEA system, overall net power 
plant efficiencies would be reduced, resulting in a reduction of net power plant 
output to 77 to 59 percent.  Thus, a plant with 660 MW net capacity would be 
reduced to about 390 to 510 MW net (ALSTOM, 2001). 
 
Capture-ready.  A unit can be considered capture-ready “if, at some point in 
the future, it can be retrofitted for CO2 capture and sequestration and still be 

                                    
23 Demonstration phase means that the technology has been built and operated at the scale 
of a pilot plant, but further development is required before the technology is ready for the 
design and construction of a full-scale system (IPCC, 2005).   
24 Since the proposed plant does not include CCS, for the purposes of this discussion it would 
be considered the same as an existing plant. 
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economical to operate” (MIT, 2007).  Because of the uncertainty of future 
design and future policy environment, “significant pre-investment for CO2 
capture is typically not economically justified” (MIT, 2007). 
 
IGCC Technology 
 
IGCC is a power generation process that integrates coal gasification 
technology with a conventional combustion turbine combined cycle power 
generation block.  IGCC converts coal to a clean-burning synthetic gas 
(syngas), which is used to fuel a combustion turbine to generate electricity.  
The hot exhaust from the combustion turbine is used to produce steam that is 
piped to a separate steam turbine generator, generating more electricity. 
 
In the simplest of terms, an IGCC power plant consists of a gasification island 
where the syngas is produced, and a combined-cycle power block. The main 
systems within the IGCC plant include a cryogenic Air Separation Unit (ASU), 
coal delivery, storage, and preparation coal gasification, heat recovery for 
production of steam, syngas cleaning for removal of particulate matter (PM), 
removal and recovery of sulfur compounds, and a syngas-fired combined-
cycle power block.  A block flow diagram of a typical IGCC facility is shown in 
Figure 2-26.   
 
In a typical gasification system, the coal is first crushed and fed into the 
gasifier along with oxygen. The primary gasification reactions are 
endothermic, meaning that they require the input of heat in order to go 
forward. A small portion of the coal is partially oxidized, releasing the heat 
needed for the gasification reactions to occur. It is important to note that 
although air or oxygen is added to the gasifier, it is only a sub-stoichiometric 
amount, meaning that the air or oxygen is insufficient to result in combustion 
of the coal.  An energy intensive, cryogenic ASU is used to produce a 95% 
pure oxygen stream. The addition of the pure oxygen also results in higher 
gasification temperatures in the range of 2,400-2,900 ºF.   
 
In this temperature range, the constituents in the coal begin to break down, 
re-combining with water (either in the coal or added as part of the slurry) and 
the oxygen. 
 
Modern IGCC units utilize the entrained flow gasification technology, with 
oxygen-blown operation to provide for high carbon conversion and to melt the 
ash components to inert, glassy slag. 
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Most of the heat energy in the feedstock is converted into carbon monoxide 
(CO) and hydrogen (H2), and a small amount of methane (CH4).  In a typical 
oxygen-blown gasifier, the syngas has a composition of about 35% H2 and 
45% CO (Todd, 2000), with the balance mostly water vapor and CO2. It is 
this combination of gases that gives the syngas its combustible content and 
heating value. The heating value of the syngas is typically 250 Btu/scf 
[standard cubic feet].  For comparison, typical natural gas has a heating value 
of about 1,000 Btu/scf. 
 
Most of the sulfur in the coal is converted to hydrogen sulfide (H2S) during 
the gasification process.  A small portion of the sulfur is converted into 
carbonyl sulfide (COS). Most of the nitrogen in the feedstock is converted to 
ammonia. The syngas composition leaving the gasifier is determined by the 
gasifier operating temperature.  The sulfur can be easily removed either as 
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molten sulfur or sulfuric acid in amine-based acid gas removal systems.  The 
removed sulfur may have commercial use. The reducing environment also 
results in the conversion of nitrogen to ammonia, which is then stripped from 
the syngas and recovered as an ammonia salt in the wastewater treatment 
system.   
 
Minerals in the coal are subjected to temperatures above their melting points, 
so that they form a molten ash, called slag. The slag flows from the bottom of 
the gasifier vessel into a water bath, where it is quench-cooled, forming slag. 
A small fraction of the mineral matter, along with unconverted carbon char, 
leaves the gasifier as ash and requires removal downstream in either wet 
scrubbers or dry ceramic filters. In order to maximize use of the coal, the 
char can be recycled into the gasifier for further conversion.   
 
The syngas is cooled, cleaned of contaminants, and sent from the gasification 
island to the combined-cycle power block.  The power block generates 
electricity using two cycles - the gas cycle and the steam cycle.  In the gas 
cycle, syngas is combusted with the hot gases flowing through a turbine, 
which turns a generator to create electricity.  The hot gases exiting  the 
turbine then go to a heat recovery steam generator (HRSG), which uses the 
hot gases to boil water, creating steam.  The steam turns a steam turbine and 
generator providing more electricity generation.  Steam leaving the steam 
turbine can be further used at the site for space heating, preheating 
combustion gases, or other thermal processes. 
 
IGCC Commercial Experience  
 
Coal gasification has been in use for over 200 years.  Through this global 
experience in coal gasification, along with the thousands of megawatts of 
natural gas-fired combined cycle power plants installed in the U.S., the major 
components of an IGCC facility had been proven in commercial use. However, 
the integration of these components into a reliable facility for power 
generation is still unproven.  
 
In the early 1980s, a consortium developed the Cool Water IGCC. This facility, 
sized at about 100 MW, was the first that combined coal gasification and 
combined cycle technologies for power production at a semi-commercial 
scale. It operated from 1984-88 and served as the basis for modern IGCC 
power plants. (EPRI, 1990). 
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From 1987-1995, Destec demonstrated its gasification technology at the Dow 
Plaquemine, Louisiana facility, using 2,400 tons/day of Powder River Basin 
(PRB) subbituminous coal (Amick, 2005). The syngas was burned in a simple 
cycle combustion turbine (not in full IGCC configuration), producing 160 MW 
of power and steam equivalent.   
 
During the 1990s, the DOE implemented its Clean Coal Technology Program. 
As part of that program, the DOE co-funded two IGCC demonstration 
projects.  These two IGCC plants were the first mid-size commercial scale in 
the U.S.:  
 
• The Wabash River Repowering Project (W. Terre Haute, Indiana) included 

a ConocoPhillips coal gasification plant producing syngas from local high 
sulfur Indiana coals. The syngas was then piped “over the fence” to a 
repowered Public Service of Indiana power plant that included a new 
combined cycle power plant. This plant, which began operation in 1995, 
generates 260 MW.   

 
• Tampa Electric Company’s Polk Power Station (Mulberry, Florida) is a 

greenfield power plant integrating a GE coal gasification technology with a 
combined cycle power block on a new site. It began operation in 1996, and 
generates 250 MW.  

 
The Wabash River IGCC Project design heat rate was 9,030 Btu/kWh (DOE, 
1996b). At the end of the first year of operation, it had achieved 9,000 
Btu/kWh (Destic and PSI, 1997). Although this project has met its efficiency 
goals, this is still an efficiency of only under 38%.  While the Wabash River 
plant has a spare gasifier, it is not designed for hot standby service.  From 
1998 to 1999, Wabash had a 62.4 percent availability, which increased to 
73.3 percent in 2000, 72.5 percent in 2001, 78.7 percent in 2002, and 82.4 
percent in 2003 (Keeler, 2003).  The following issues negatively impacted 
plant availability (DOE, 2002): 
 
• The ASU never met the performance guarantees. 
 
• The rod mill initially did not produce a fine enough grind. 
 
• Ash depositions lowered gasifier efficiency. 
 
• Brick lining in the gasification system unexpectedly degraded. 
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• The gasifier taphole became blocked. 
 
• The particulate control system had continuing issues until replaced. 
 
Tampa Electric’s Polk Power Station was designed for a heat rate of 8,600 
Btu/kWh (an efficiency of 40%) (DOE, 1996a). The actual heat rate has been 
9,650 Btu/kWh, or only 35% (Tampa Electric, 2002).  Polk Power Station has 
only one gasifier. The design availability for the Polk Power Station was 85% 
(Tampa Electric, 1996).  In 1998, Polk had just over 60 percent availability, 
which increased to 80 percent in 2000, 70 percent in 2001, and 74 percent in 
2002. The following issues negatively impacted plant availability and 
efficiency (Tampa Electric, 2002). 
 
• Failure of gas exchanger tubes damaged the combustion turbine, which 

causes a persistent heat rate penalty. 
 
• Convective syngas coolers exchangers experience ongoing pluggage. 
 
• The gasifier is producing twice as much carbonyl sulfide as expected. 
 
• The quantity of unconverted carbon in the gasifier is twice as expected and 

increases capital and operations and maintenance (O&M) costs as well as a 
heat rate penalty. 

 
• The main air compressor did not perform as specified, which was caused 

by plugging as well as incorrectly operating inlet guide vanes. 
 
• Several issues were encountered with the slurry feed system including 

slurry screen opening size, rod mill malfunctions and uncertainties in 
quantities of slurry additives. 

 
• Instrumentation failures after five to six years of operation. 
 
Neither of these IGCC plants has achieved the 40% efficiency level. The next 
generation of slurry fed IGCC power plants will be designed to provide 36-
40% efficiency. Although further improvements in IGCC are expected, slurry 
fed IGCC technology does not, at this time, have significant lower emissions 
than SCPC.  Both plants had an average SO2 emission rate of 0.1 lb/MMBtu 
[one million Btu].  Average NOX emissions were 0.15 lb/MMBtu, and 
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particulate emissions below the detection limit (DOE, 2002).  Additional NOX 
emission reductions through add-on technologies of Dry Low NOX combustors 
or SCR are not available because of inherent IGCC design limitations.  Dry 
Low NOX combustors rely upon diluting fuel gas with combustion air or inert 
gas.  There is a high H2 component in syngas, which has a very high flame 
speed.  In order to obtain sufficient dilution, flame instability and flame-out 
occurs.  SCR when used on a flue gas with residual sulfur, like IGCC syngas, 
sulfur compounds are formed which plug HRSG tubing (Tampa Electric, 
2002). 
 
These two IGCC plants were the first mid-size commercial scale in the U.S. 
During that same timeframe, IGCC plants were developed in Europe and 
Japan with government co-funding: 
 
• The Willem Alexander Plant (Buggenum, The Netherlands) was a new plant 

constructed by Demkolec, and later acquired by Nuon. The facility uses a 
Shell dry coal-feed gasification technology. It generates 253 MW net and 
began operation in 1993. 

 
• Elcogas Puertollano IGCC Plant (Puertollano, Spain) is a new facility uses a 

Shell coal gasification technology. It generates 250 MW net and began 
operation in 1998.  

 
• The Negishi IGCC facility is owned by Nippon Petroleum Refining Co. and 

started commercial operation in June 2003. At 342 MW (net) it is the 
largest IGCC plant currently in operation. The facility is based on a GE 
gasifier and it uses a variety of feedstocks. As of August 15, 2003, the 
facility had 1,128 hours of operation with a 96.1 percent gasification 
availability (Rosenberg et al, 2005). 

 
One of the key design points of the Willem Alexander Plant was the 
integration of the combustion turbine (CT) and the air separator unit (ASU). 
The original ASU and combustion turbine compression and control scheme 
caused fluctuations resulting in start-up problems and nuisance shutdowns. 
Shell and Siemens have since modified the CT, ASU and plant control 
schemes to allow reliable operation with full air integration. The latest 
available data from the Nuon Shell IGCC plant in the Netherlands lists an 
efficiency of 41% higher heating value (HHV) with a Siemens CT.  The Shell 
600 MW IGCC study noted above is based on a higher firing temperature CT. 
This would provide for increased IGCC efficiency. However this CT has not yet 
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been commercially operated on syngas.  The plant operated at 84 percent 
availability in 2002, 87 percent in 2003, and over 95 percent through May 
2004 (Rosenberg, et al, 2005). 
 
The Puertollano IGCC plant has had availability around 60 percent in 2000 
and 2001. 
 
Since those units went into operation, companies around the world have 
developed gasification plants, as well as IGCC plants, using a variety of 
feedstocks. However, no new coal-based IGCC plants have started up in the 
U.S. 
 
For power plants, high availability (greater than 90%, as experienced with PC 
units) is a key factor in AECI’s generation expansion plan. The new coal-
based generation must be available to serve AECI’s customers.  The 
availability of IGCC plants has not been nearly as good as SCPC. Based on the 
lessons present designs for the next generation of IGCC power plants are 
incorporating significant amounts of spare equipment.  The purpose of the 
spare equipment is to increase the overall IGCC availability to 90%. However, 
it will be 5-6 years before it is known whether or not these design concepts 
are successful and if IGCC availability is able to achieve the high availabilities 
required by AECI and provided by existing PC technology. 
 
Because of these initial difficulties financial ratings agencies remain skeptical 
of the IGCC technology.  “Although projects have been proposed using IGCC 
technology, which offers the best thermal efficiency and environmental 
performance, Standard & Poor’s is not optimistic about the prospects for this 
technology because it is very expensive and has the poorest commercial 
record with low availability, high O&M costs, and long start-up times.” (Credit 
Suisse, 2004). 
 
IGCC CO2 Capture and Compression 
 
Several studies have been conducted over the past 15 years on the costs of 
CO2 capture from various power plant technologies. Most studies concluded 
that the costs of pre-combustion CO2 capture from syngas in an IGCC plant 
was much lower than post combustion removal from Pulverized Coal (PC) or 
NGCC plants. While this remains true for bituminous coals, the costs of CO2 

removal do vary significantly between the various coal gasification 
technologies and the advantage in capture costs over PC plants will depend 
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very much on the gasification technology selected. Most studies focused on 
the use of bituminous coals but some have included sub-bituminous coal and 
lignite. Indications are that at the current state of gasification technology for 
low rank coals the Cost of Electricity (COE) for IGCC with CO2 capture is close 
to the COE from PC plants with CO2 capture for sub-bituminous coals and 
maybe greater for lignite.  IGCC does not appear to compete with PC plants 
for PRB coals (Holt et al, 2003).  In neither case has carbon capture been 
demonstrated on a utility-scale project.  The capture projects to date have 
been for commercial scale projects. The cost of electricity increases 
substantially with CO2 capture and pressurization for both SCPC (up to 75%) 
or IGCC (up to 50%)25. 
 
CO2 capture as included in the design of a new IGCC plant. Recent estimates 
of the increase in the cost of electricity of CO2 capture and compression for 
IGCC units are 21 to 78 percent (IPCC, 2005) and 25 to 40 percent (MIT, 
2007).  IPCC estimates the cost of avoided CO2 emissions at $14 to 
$53/tonne for IGCC (IPCC, 2005).   
 
CO2 capture as a retrofit to an existing plant.  The MIT study reports that 
“retrofitting an IGCC unit would appear to be less expensive than retrofitting 
a PC unit, although it would not be an optimum CO2 capture unit.  Pre-
investment for later retrofit would generally be unattractive and will be 
unlikely for a technology that is trying to establish a competitive position.  
However, for IGCC, additional space could be set aside to facilitate future 
retrofit potential” (MIT, 2007).   
 
Carbon Dioxide Transport and Sequestration (Storage) 
 
For either SCPC or IGCC, the fate of captured CO2 is also unknown. Currently, 
the captured CO2 can either be used as a food grade raw material or 
sequestered (stored), although for the volumes considered, only an 
inconsequential part could be used as raw material.  Most CO2, after removal 
and compression at a plant site, would need to be piped to a location where it 
could be permanently sequestered (stored), most likely underground.  
Sequestration is the process of injecting into geologic (oil and gas reservoirs, 
coal bed methane, or saline) formations or deep-ocean formations.  The 
effectiveness of sequestration techniques in retaining the CO2 is still under 
study and has not been proven.   

                                    
25 “Technology Working Group – Advanced Coal Task Force Western Governors’ Association” 
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Subsurface CO2 injection for enhanced oil recovery (EOR) is a mature market 
technology in the oil industry.  IPCC considers geological storage in either gas 
or oil fields or saline formations to be at the stage of “economically feasible 
under specific conditions”26 (IPCC, 2005), but the scale of any existing project 
is small compared with the massive scale that would be needed for storage of 
CO2 from electricity generation.  According to the MIT report, EOR experience 
is of limited value for utility-scale sequestration because “regulations differ, 
the capacity of EOR projects is inadequate for large-scale deployment, the 
geological formation has been disrupted by production, and EOR projects are 
usually not well instrumented” (MIT, 2007).   
 
The DOE’s National Energy Technology Laboratory (NETL), working with 
several Regional Carbon Sequestration Partnerships, is evaluating various 
geologic storage options throughout the U.S. and Canada, and has published 
a Carbon Sequestration Atlas (NETL, 2007).  The MIT study notes that there 
are currently three well-established large-scale injection projects with 
measurement, monitoring and verification, in Norway, Canada, and Algeria, 
with the first beginning in 1996, and none have detected leakage (MIT, 
2007).  However the scale of these projects is still small compared with what 
would be needed if coal is to be burned and CO2 sequestered.  Issues such as 
leakage, evaluation of storage capacity, and potential for induced earthquakes 
could be appropriately assessed only with very large-scale projects.  The MIT 
study considers the increased funding of sequestration technology to be an 
imperative (MIT, 2007).  Legal and regulatory issues unique to large-scale 
storage would also need to be addressed. 
 
A range of transport and injections costs has been reported at $0.5 to 
$8/tonne of CO2 (MIT, 2007) and $1 to $19/tonne of CO2 (IPCC, 2005). 
 
Advantages and Disadvantages of IGCC  
 
The main advantage of IGCC is that “it is estimated to have lower cost than 
pulverized coal with [carbon dioxide] capture” (MIT, 2007).  However, 
“neither IGCC nor other coal technologies have been demonstrated with CCS” 
(MIT, 2007).  Other advantages are that IGCC may have potential for reduced 

                                    
26 Economically feasible under specific conditions means that the technology is well 
understood and used in selected commercial applications, for instance if there is a favorable 
tax regime or a niche market, or smaller scale processing, with few (less than 5) replications 
of the technology (IPCC 2005). 
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sulfur dioxide emissions and grants through EPAct2005 may be available to 
offset costs (AECI, 2005b). 
 
IGCC disadvantages include: 
 
• Higher capital costs and difficulty obtaining firm pricing due to technology 

risks. 
 
• Actual emissions from operating IGCC plants have not demonstrated the 

ability to achieve the projected IGCC emission goals.   
 
• Vendor predictions for availability are in the range of 75 to 30 percent; a 

spare gasifier train would be needed in order to attempt to achieve 
acceptable availability (greater than 90%). 

 
• There are substantial operating complexities associated with the ASU, 

gasification plant, gas cleanup system, power plant, and sulfuric acid plant. 
 
AECI has estimated the total cost of IGCC is approximately 23 percent higher 
than PC.  Because of the cost availability, the lack of a commercially 
demonstrated system with proposed improvements, and other disadvantages 
of IGCC compared with PC, PC was retained as the proposed technology 
alternative over IGCC.  However, because of its advantages IGCC is still 
considered a reasonable technology and was retained for detailed evaluation. 
The only difference in the impacts of the two technologies is with air resource 
impacts, which are discussed in Section 3.1, Air Resources. 
 
2.2.6 Nuclear Power 
 
Nuclear power is a steam-based technology in which the heat to produce the 
steam is derived from controlled nuclear reaction.  It is emission-free. 
 
2.2.6.1 Nuclear Power in the U.S. 
 
The U.S. is the world’s leading producer of nuclear energy (Figure 2-27).  The 
year 2004 was a record year for nuclear energy production in the U.S. and a 
new record will probably be set in 2006.  In 2005, there were 104 U.S. 
commercial nuclear generating units that were fully licensed to operate.27    

                                    
27 Note: One reactor, however, Brown's Ferry Unit 1 has been shut down since 1985, but the 
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Together, they provided 
about 21 percent of the 
U.S. electric energy 
(Figure 2-2). As shown 
in Figures 2-3 and 2-28, 
nuclear energy 
production in the U.S. 
has increased fairly 
steadily since about 
1970.  The industry has 
realized dramatic 
increases in capacity 
factors since 1989 
(Figure 2-28).  In 1980 
the average capacity 
factor for U.S. nuclear 
plants was 56 percent; 
in the summer of 2006, 
most plants were operating at 100 percent capacity (IAEA, 2003; NRC, 
2006c).  Nuclear plant operating costs are lower than both fossil steam and 
gas (Figure 2-15).  An increasing need for additional power in the U.S. along 
with improved economic and safety performance have led many licensees to 
renew their operating licenses for an additional 20 years beyond the their 
initial 40-year limits (IAEA, 2003; NRC, 2006a). 
 
Generating electricity from existing plants is one thing; building new ones is 
quite another.  No new orders for steam supply systems for nuclear power 
plants in the U.S. have been placed since the Three-Mile Island accident in 
1979 (Figure 2-29).  Of the total of 259 units that have been ordered in the 
U.S. since the beginning of the nuclear industry, 124 were canceled, often 
after considerable investment.  Twenty-eight plants have shut down; that is, 
they have permanently ceased operations.  The most recent operating license 
was issued in 1996 (EIA, 2006b). Nuclear power in the U.S. has been 
characterized by long construction periods and high capital costs (Figure 2-
14), often double or more the original estimate (Aston, 2006).     
 
 

                                                                                                                   
license was renewed in 2006. Therefore, some sources cite only 103 units. 
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In the U.S., the average time from construction start to plant operation has 
been 9.3 years, with a minimum of 3.4 years and a maximum of 23.4 years 
(University of Chicago, 2004). 
 
In addition to construction cost risks, nuclear power has other disadvantages.  
Waste from all nuclear generation in the U.S. is in temporary storage, 
because a permanent repository has never been approved, although Yucca 
Mountain has been under study since 1978 (EPA, 2005c).  Public perception of 
safety is another concern. 
 
In spite of all these obstacles, nuclear power has vast theoretical potential 
(there is no shortage of the fuel), and it emits no GHGs or other air 
pollutants.  Recent studies have concluded nuclear power is one of the few 
feasible options for reducing GHG emissions and that development will require 
efficiency improvements, government support, and some type of tax on 
carbon sources (University of Chicago, 2004; MIT, 2003). 
 
In response to the EPAct2005 $2 billion set-aside for standby support to cover 
construction cost legal and agency delays for the first six reactors granted 
licenses, as well as production tax credits, sixteen utilities have announced 
plans to apply for nuclear licenses.  However, investors are reportedly wary 
(Aston, 2006).  The industry hopes to build plants for $1,500 to $2,000 per 
kW, which could make them cost-competitive with coal; but the cheapest 
plants recently built, all outside the U.S., have all cost more than $2,000 per 
kW.  Because of the risks and large potential investment, only the largest and 
most diversified utilities are likely to be granted licenses, and many of them 
in consortiums.  Energy Secretary Samuel Bodman feels certain that the 
EPAct2005 set aside will lead to the first six covered reactors beginning 
construction by 2011, but is concerned that there is not sufficient incentive to 
build more (Aston, 2006) 
 
2.2.6.2 Summary and Conclusions 
 
The disadvantages of nuclear power are: 
 
• Historically the capital costs have been very high, with large schedule and 

cost overruns; while future capital costs have the potential to be much 
lower, there is no recent U.S. experience. 
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• The waste is highly toxic and persistent, and the issue of permanent 
disposal has not been resolved. 

 
• Accidents can potentially have much more serious consequences than 

accidents at other facilities.  The public tends to react more strongly to 
accidents associated with nuclear power. 

 
The primary advantages of nuclear power are: 
 
• It is emission-free. 
 
• Operating costs are competitive with other technologies. 
 
• The US has a plentiful and reliable fuel supply. 
 
The utilities that are actively pursuing development of new nuclear plants (for 
example, TXU, NRG, TVA Energy, Southern Company, Dominion) are very 
large, diversified, and experienced in the nuclear field; even so, gaining 
approvals for and constructing these initial projects will be challenging.  
Nuclear power, at its current stage of redevelopment, is simply not an option 
for AECI for the time frame during which the current project is needed.  While 
AECI supports continued nuclear development, they do not have the 
qualifications or resources at this time. 
 
2.2.7 Summary of Technology Alternatives Assessment  
 
Supercritical pulverized coal (SCPC) electric generation technology was 
retained as AECI’s proposed technology because it is most cost-effective, is 
well-developed and can achieve the required emissions standards.  Integrated 
gasification combined cycle (IGCC), a coal technology that involves 
gasification of coal then use of the gas in a conventional combined-cycle 
facility, was also retained for detailed consideration.  The IGCC technology is 
not as well-developed as SCPC and would be costlier; however, if carbon 
dioxide capture becomes a requirement in the future, it presently offers the 
least costly potential for carbon dioxide capture.  IGCC was retained for that 
reason. 
 
Technology alternatives eliminated from detailed consideration are 
summarized in Table 2-7. 
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Table 2-7.  Technology Alternatives Eliminated from Detailed Consideration 

Alternative Reasons for Elimination 

Renewable Non-Combustible Energy Sources 
Wind • Intermittent source, not suitable for 

baseload needs. 
• AECI’s service area does not have 

adequate resources to consider wind for 
this project. 

Solar—Photovoltaics • Intermittent source, not suitable for 
baseload needs. 

• Not cost-competitive. 
Solar—Concentrating Solar 
Power 

• Solar resources not available in AECI 
service area. 

• Not cost-competitive. 
Hydroelectric • Resources in AECI’s service area are 

suitable only for peaking needs, not 
baseload. 

• Inadequate developable resources. 
• Large risk based on past experience in 

US. 
Geothermal No resources available. 
Renewable Combustible Energy Sources 
Wood Not cost-competitive. 
Municipal Solid Waste Not cost-competitive. 
Landfill Gas Not cost-competitive. 
Other Waste Not cost-competitive. 
Alcohol Fuels Not cost-competitive. 
Non-Renewable Combustible Energy Sources 
Natural Gas • Unpredictable and volatile prices. 

• Uncertain supply. 
Petroleum • High price of fuel and expectation of 

higher future prices. 
• Uncertainty of supply. 
• No real advantages to coal or natural 

gas. 
Microturbines Not cost-competitive. 
Coal—circulating fluidized bed 
technology. 

Because of the size of the proposed unit, 
AECI can achieve comparable emissions 
reductions at a lower cost with pulverized 
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Table 2-7.  Technology Alternatives Eliminated from Detailed Consideration 

Alternative Reasons for Elimination 

coal; therefore it has no advantages over 
pulverized coal technology. 

Nuclear At the current stage of nuclear 
redevelopment, AECI does not have the 
qualifications or resources at this time. 

Energy Efficiency and 
Conservation 

Based on available information, any 
reasonably anticipated energy savings 
would be insufficient to offset the need for 
new capacity. 

 
2.2.8 Coal-Fired Plant Siting Studies 
 
This section summarizes AECI’s siting studies for a coal-fired facility, which 
culminated in the identification of a proposed site near Norborne, Missouri, 
and an alternate site near Big Lake, Missouri.  Two major studies were done:  
one in 1981 and one in 2003-2004.  While some of the 1981 study 
information is no longer relevant, much is, and it provided a foundation for 
the 2003-2004 study. 
 
2.2.8.1 1981 Siting Study 
 
In 1981, AECI conducted a siting study for a 1,200 MW coal-fired power plant 
(AECI, 1981).  The purpose of the study was to identify sites that were 
“technically and economically feasible, environmentally compatible, and 
socially acceptable.”  The result was the identification of three potential sites, 
representing a variety of siting options.  This section summarizes that study, 
and the criteria used.   
 
Since almost all of AECI’s transmission facilities and most of its customers 
and projected future needs are in Missouri, the study was limited to Missouri. 
 
2.2.8.1.1 Water Source 
 
Since a coal-fired plant has large water requirements, water supply is critical.  
The water requirements for the 1,200 MW plant using closed-cycle cooling 
were estimated to be 24 cubic feet per second (cfs), which is about 10,800 
gallons per minute (gpm) (AECI, 1981).  



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-76 July 2007 

 
Streams 
 
The 1981 study identified all streams and reservoirs in Missouri that could 
provide 24 cfs.   
 
To avoid impacting streams, only those with a low flow at least 10 times 
greater than the required plant flow were considered (that is, only streams 
with a low flow of greater than 240 cfs were considered).  Low flow is defined 
as the river’s lowest flow for 7 consecutive days with a once in ten year 
recurrence interval (7Q10 flow).  Streams in Missouri that met this criterion 
were all parts of the Missouri and Mississippi Rivers within or adjoining the 
state; and portions of the Osage, the Gasconade, the Current, and the 
Meramec Rivers.  Those streams and stream segments that met the 240 cfs 
7Q10 flow are shown in Figure 2-30.  All other streams in Missouri would 
require storage to provide adequate water supply.   
 
The 1981 study eliminated all rivers except the Missouri and Mississippi from 
further consideration as water sources for various reasons.  The study 
reported that the Current River was eliminated because it was designated as 
a Wild and Scenic River.28 The Current River is not presently a Wild and 
Scenic River; however, since sometime before 1981 almost the entire river 
has been either within the Ozark National Scenic Riverway, which is part of 
the National Park System, or within the Mark Twain National Forest; therefore 
elimination in 1981 was appropriate.  The Gasconade River was eliminated 
because it was under consideration as a Wild and Scenic River.29  The Osage 
River downstream of Bagnell Dam met the flow requirements.  Because of its 
proximity to Lake of the Ozarks, a large and important recreational area, and 
its potential future status as a protected river, the Osage River was 
eliminated.  While the Meramec River in the St. Louis area met the flow 
requirements, it was eliminated because the area as a whole was eliminated 
for air quality reasons (AECI, 1981).  The study also considered 15 miles the 
maximum practical distance of the plant from the water source.  Proximity to 
the water source is desirable for a number of reasons:  lower cost, fewer 
impacts from the pipeline construction, and greater reliability with a shorter 
line. 

                                    
28 Wild and Scenic Rivers Act, 1968, PL 90-542 
29 The Gasconade River has been recommended by the state as a Wild and Scenic River, but 
it has not yet been designated as such by Congress.   



Figure 2-30.  1981 Study:  Streams with Adequate Flow
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Existing Reservoirs 
 
The 1981 study evaluated availability of water supply from existing 
reservoirs.  The study reported that all the large reservoirs in Missouri, shown 
in Figure 2-11, are under the jurisdiction of the USACE, except for two:  Lake 
of the Ozarks, which was controlled by Union Electric (now Ameren UE); and 
Thomas Hill Reservoir, which was, and still is, owned by AECI and discussed 
elsewhere in this document.30  The study concluded that, because of legal 
restrictions limiting water use from USACE reservoirs, none of the water from 
these reservoirs would be available. 
 
2.2.8.1.2 Regional Avoidance Criteria 
 
The 1981 study identified the following other regional avoidance areas:  parts 
of National Park System, large metropolitan areas, National Forests, 
designated Wilderness Areas, and National Wildlife Refuges (NWR).  These 
areas are shown in Figure 2-31, except that Wilderness Areas are not shown 
because they are all located in a National Forest or NWR. 
 
2.2.8.1.3 Coal Availability 
 
The 1981 study considered Missouri coal, Illinois coal and western coal as 
possible fuels, and either trains or Mississippi River barges for transport.   
 
2.2.8.1.4 Identification of Sites 
 
Based on water supply, fuel access, regional avoidance criteria and other local 
constraints, the report identified 18 sites, then narrowed the field to three 
potential sites in three different geographical areas:  Lusk in southeast 
Missouri, Norborne in northwest central Missouri, and Watson, in the far 
northwest corner of the state (Figure 2-32). The water supply for Lusk would 
have been the Mississippi River, and Illinois coal was to be supplied by barge.  
The water supply for Watson and for the Norborne site would have been the 
Missouri River and western coal was to be supplied by rail. 
 
Ultimately, AECI identified Watson as proposed, and purchased the property.  
However, during the 1980s electric power demand was below projections, the 
additional capacity was not needed, and the plant was not constructed.   
                                    
30 The study overlooked Lake Taneycomo, which is privately owned and would not be 
available for water supply. 



Figure 2-31.  1981 Study:  Regional Avoidance
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Figure 2-32.  1981 Study:  Potential Sites
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2.2.8.2 2003 – 2004 Siting Studies 
 
In 2003, AECI began to seriously re-assess the addition of a coal-based 
generating unit to meet the growing demand on its system.  Many of the 
same criteria from the 1981 study were still applicable, and that study was 
used as a starting point.  As in the 1981 study, since almost all of AECI’s 
transmission lines (Figure 2-33) and most of its ultimate customers are in 
Missouri, the first step was to limit the study to the State of Missouri.   
 
The site evaluation criteria used for the 2003 – 2004 study are reproduced as 
Table 2-8. 
 
2.2.8.2.1 Water Supply 
 
The 1981 water supply analysis was still relevant in 2003. The 10,800 gpm 
requirement for the 1,200-MW plant was about 35 percent more than the 
7,000 gpm needed for the 660 MW net plant31.  However, it is prudent for 
AECI to identify a site with additional water capacity, to minimize drought risk 
and to provide options for future power capacity expansion if needed. 
Therefore, the 1981 water analysis is still relevant to the current project. 
 
This section includes a more detailed discussion of water availability from 
reservoirs than was included in the 1981 study; however, the conclusion is 
the same:  the reservoirs are not a practical water source for the proposed 
facility. 
 
Table 2-3 lists the large reservoirs in and near Missouri.  These are all shown 
in Figure 2-11 except for Rathbun Lake, which is located on the Chariton River 
in Iowa, off the north edge of the map.  All the lakes listed are government-
owned except Taneycomo (Empire District Electric Company), Lake of the 
Ozarks (Ameren) and Thomas Hill (AECI).  The Thomas Hill Reservoir is 
discussed elsewhere in this document.  Taneycomo and Lake of the Ozarks 
are used by investor-owned utilities to generate hydroelectric power, and they 
are both important recreational lakes. Adding a power plant from another 
utility to this mix is an impractical option.  Of the government-owned 
reservoirs, all but Grand Lake O’ the Cherokees, owned by the state of 
Oklahoma, are owned by the US government and operated by the USACE.

                                    
31 The original requirement (shown in Table 2-11) was 5,600 gpm.  This was later increased 
to 7,000 gpm. 
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

1 Plant Site Topography and Size

Entire site must be at least 1,000 acres.  
Ground slope across the site, including 
material storage but excluding solid waste 
disposal, must not be more than 5% or less 
than 0.5%.

Minimize amount that site must be raised, in 
order to minimize costs for earthwork, 
retaining walls, erosion control, drainage, 
roadwork, and trackwork. 

8 Site must be raised 0-3 feet 5

Site must be raised 3-6 feet 4

Site must be raised 6-10 feet 3

Site must be raised 10-15 feet 2

Site must be raised 15-20 feet 1

2 Expandability for Future Units None
Site should have room for expansion with at 
least one unit beyond base capacity. 5 Expandable with two or more additional units 5

Expandable with one additional unit 3

Not expandable 1

3 Land Acquisition (evaluated by AECI) None
Minimize land acquisition difficulty and 
associated costs. 7 Land already owned 5

Moderately difficult land acquisition 3

Highly difficult land acquisition 1

4
Distance from Potential Solid Waste Disposal 
Area

Suitable area must be available on or near 
plant site to accept all waste for a minimum 
50 years of plant operating life.

Minimize distance to potential solid waste 
disposal areas if not on plant site. 7 Suitable disposal area on plant site 5

Suitable disposal area less than 1 mile 4

Suitable disposal area 1 to 2 miles 3

Suitable disposal area 2 to 5 miles 2

Suitable disposal area more than 5 miles 1

5
Fill Required for Potential Solid Waste 
Disposal Area

Dikes around solid waste disposal area must 
be at least 3 feet above the 100-year flood 
level (as defined by Corps of Engineers).  
Bottom of waste must at least 3 feet above 
the maximum seasonal high ground water 
table (as defined by County Soil Survey).

Minimize the height of dikes and bottom fill 
required to satisfy the must criteria.  Site will 
be downgraded if the bottom must be raised 
more than 3 feet.

7 Construct dikes 0-4 feet, raise bottom 0-3 feet 5

Construct dikes 4-8 feet, raise bottom 0-3 feet 4

Construct dikes 8-12 feet, raise bottom 0-3 feet 3

Construct dikes 12-16 feet, raise bottom 0-3 feet 2

Construct dikes 16-20 feet, raise bottom 0-3 feet 1

6 Distance from Highway
The site must be within 20 miles of primary or 
interstate highway. 

Locate as close as possible to highway access, 
in order to: 5 Nearest suitable highway less than 1 mile 5

1. Minimize access road construction and 
maintenance costs.

Nearest suitable highway 1 to 5 miles 4

2. Minimize travel required for workforce and 
for material delivery.

Nearest suitable highway 5 to 10 miles 3

3. Minimize permit requirements and potential 
public opposition.

Nearest suitable highway 10 to 15 miles 2

Nearest suitable highway 15 to 20 miles 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

7 Distance from Primary Railroad Connection
The site must be within 20 miles of an 
existing rail connection point.  

Locate as close as possible to primary rail 
connection, in order to: 7 Nearest suitable railroad connection less than 1 

mile 5

1. Minimize rail spur construction and 
maintenance costs.

Nearest suitable railroad connection 1 to 5 miles 4

2. Minimize freight rates for fuel and reagent 
transportation.

Nearest suitable railroad connection  5 to 10 
miles 3

3. Minimize permit requirements and potential 
public opposition.

Nearest suitable railroad connection 10 to 15 
miles 2

Nearest suitable railroad connection 15 to 20 
miles 1

8 Potential Rail Spur Grade
Compensated grade of rail spur to primary rail 
connection must not exceed 2% at any point

Minimize rail spur grade to primary rail 
connection, in order to reduce transportation, 
construction and maintenance costs.

7 Grade less than 0.50 percent 5

Grade 0.50 to 0.75 percent 4

Grade 0.75 to 1.00 percent 3

Grade 1.00 to 1.50 percent 2

Grade 1.50 to 2.00 percent 1

9 Potential Rail Spur Corridors None

More than one potential corridor that is 
favorable for both environmental and 
engineering factors should be available from 
site to primary connection point.

8 Two or more favorable corridors available 5

One favorable corridor available 4

Two or more marginal corridors available 3

One marginal corridor available 2

Only unfavorable corridors available 1

10 Alternate Coal and Reagent Transportation None

To increase competition and lower coal and 
reagent transportation costs, locate site such 
that it is accessible to two different rail carriers 
having independent access to the Powder River 
Basin.

10 Two rail alternatives connecting to main tracks 5

One rail alternative connecting to main track and 
one connecting to secondary track 3

One rail alternative 1

11 Distance from Secondary Railroad Connection None

Locate as close as possible to secondary rail 
connection.  Site will be downgraded if a major 
river must be crossed or if the rail spur grade 
would be more than 0.8 percent.

5 Secondary connection less than 1 mile 5

Secondary connection 1 to 5 miles 4

Secondary connection  5 to 12 miles 3

Secondary connection 12 to 20 miles 2

Secondary connection more than 20 miles 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

12 Distance from Coal Supply None
Minimize the distance between coal supply and 
the site, in order to lower operational costs. 7 Mine mouth site 5

Site within 50 miles of coal supply 4

Site 50 to 100 miles from coal supply 3

Site 100 to 200 miles from coal supply 2

Site greater than 200 miles from coal supply 1

13 Flood Potential
The entire plant site must be above the 100 
year flood level or must be feasible to protect 
from the 100 year flood.

Locate the entire site above the 100 year flood 
level to eliminate potential down time and loss 
of equipment in the event of a flood.  Power 
block area lower than the 100 year flood level 
must be raised.  If the site is in a flood plain, 
locate behind a federal levee if possible.

5 Entire site above 100 year flood level 5

Site behind a federal levee designed for the 100 
year flood level 3

Site not behind a federal levee designed for the 
100 year flood level 1

14
Foundation, Earthwork and Pipe Installation 
Conditions

There must be no sinkhole or mine subsidence 
activity. There must be no deep deposits of 
loose, soft or highly expansive material. Solid 
rock must not be closer than 3 feet from the 
surface.

For foundations, it is desirable to have dense 
granular soils or rock 5 to 10 feet below the 
surface. Less desirable, based on strength, 
settlement and construction costs are 
permeable soils. Silt is even less desirable 
because of low strength and erodibility. Rock 
close to the surface raises construction costs 
for earthwork and pipes.

5 Mostly granular soil 5

15 Groundwater Construction Impact None

Depth to normal groundwater should be at 
least 20 feet below grade, to avoid impacts on 
the cost of foundations and earthwork and to 
facilitate permitting of solid waste disposal 
facilities.

3 Depth to groundwater more than 20 feet 5

Depth to groundwater 10 to 20 feet 3

Depth to groundwater less than 10 feet 1

16 Geological / Seismic Activity None
Locate site in area of least restrictive seismic 
design category (per International Building 
Code 2000).

5 Seismic design category A 5

Seismic design category B 4

Seismic design category C 3

Seismic design category D 2

Seismic design category E 1

17 Infrastructure ( Utilities ) None
Locate site in an area with highly developed 
infrastructure (water supply, sewers, etc.). 7 Highly developed existing infrastructure 5

Moderately developed existing infrastructure 4

Limited developed existing infrastructure 3

Slightly developed existing infrastructure 2

No developed existing infrastructure 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

18 Distance from Transmission Connection
The site must be accessible to a suitable 
transmission line or substation connection 
point.  

Minimize the total distance between the 
transmission connections and the plant, in 
order to lower operation and construction costs 
and minimize public opposition.

7 Total transmission distance less than 50 miles 5

Total transmission distance 50 to 100 miles 4

Total transmission distance 100 to 150 miles 3

Total transmission distance 150 to 200 miles 2

Total transmission distance more than 200 miles 1

19 Potential Transmission Line Corridors None

More than one potential corridor that is 
favorable for both environmental and 
engineering factors should be available from 
site to nearest transmission connection point.

8 Two or more favorable corridors available 5

One favorable corridor available 4

Two or more marginal corridors available 3

One marginal corridor available 2

Only unfavorable corridors available 1

20
Transmission System Stability (evaluated by 
AECI)

None
Minimize risk of transmission system stability 
problems. 5 Low stability risk 5

Medium stability risk 3

High stability risk 1

21
Distance from Adequate Source of Cooling 
Water

The site must be within 20 miles of an 
adequate cooling water source.

Minimize the distance between the water 
source and the plant, in order to lower 
operational and construction costs.

7 Site less than 1 mile from water source 5

Site 1 to 5 miles from water source 4

Site 5 to 10 miles from water source 3

Site 10 to 15 miles from water source 2

Site 15 to 20 miles from water source 1

22 Adequacy of Cooling Water Source
Water source must be capable of supplying 
5,600 gpm under low flow conditions.  No 
make-up storage reservoir required.

Minimize the percentage of the 7 day, 10 year 
low flow (7Q10) withdrawn. 7 5,600 gpm is less than 1 percent of 7Q10 5

5,600 gpm is 1 to 2 percent of 7Q10 4

5,600 gpm is 2 to 5 percent of 7Q10 3

5,600 gpm is 5 to 10 percent of 7Q10 2

5,600 gpm is more than 10 percent of 7Q10 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

23 Cooling Water Static Head Requirements None
Minimize the pumping head, in order to reduce 
operating costs. 5 Less than 100 feet 5

From 100 to 200 feet 4

From 200 to 300 feet 3

From 300 to 400 feet 2

Greater than 400 feet 1

24 Class I Areas
The site must not be located in or closer than 
100 miles to a Class I Area.

Locate site as far as possible from Class I 
Areas, in order to minimize permitting costs 
and potential public opposition.

8 Site more than 200 miles from all Class I Areas 5

Site within 200 miles of one Class I Area 4

Site within 200 miles of two or more Class I 
Areas 3

Site within 150 miles of one Class I Area 2

Site within 150 miles of two or more Class I 
Areas 1

25 Designated Parks and Preserves
The site must not be located in a federal, 
state, or local designated park or preserve. 

Locate site as far as possible from federal, 
state, and local designated parks and 
preserves.

7 Nearest designated area more than 20 miles from 
site 5

Nearest designated area 10 to 20 miles from site 4

Nearest designated area 5 to 10 miles from site 3

Nearest designated area 1 to 5 miles from site 2

Nearest designated area less than 1 mile from 
site 1

26 Land Planning / Zoning None
Locate site in area of compatible land planning 
/ zoning. 7 Highly compatible planning / zoning (e.g., heavy 

industry) 5

Moderately compatible planning / zoning (e.g., 
light industry / commercial) 4

Slightly compatible planning / zoning (e.g., 
agricultural / forestry) 2

Incompatible planning / zoning (e.g., residential 
/ recreational) 1

27 Existing Land Use on the Site None
Locate site where existing predominant on-site 
land use is compatible with power plant 
development.

10 Highly compatible (unused "brownfield" land) 5

Moderately compatible (mineral extraction) 4

Slightly compatible (agriculture or forestry) 3

Somewhat incompatible (active 
industrial/commercial development) 2

Highly incompatible (recreational, institutional or 
residential development) 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

28 Existing Residences on the Site None Minimize number of residences displaced. 10 No residences displaced 5

One ( 1 ) residence displaced 4

2 to 4 residences displaced 3

5 to 10 residences displaced 2

More than 10 residences displaced 1

29 Nearby Existing Land Use None

Locate site where existing predominant land 
use (other than industrial/commercial 
development) within one mile is compatible 
with power plant.

8
Highly compatible ("brownfield" or mineral 
extraction) 5

Somewhat compatible (agriculture or forestry) 3

Incompatible (recreational, institutional or 
residential development) 1

30 Potential Contamination
The site must not be a known contaminated 
or designated Superfund property.

Locate site in an area free of potential 
hazardous material contamination. 7 No contamination potential 5

Low contamination potential 4

Medium contamination potential 2

High contamination potential 1

31 Archaeological and Historical Resources None
Locate site so as to avoid potential historical or 
archeological resources. 7 No cultural resources (site previously 

investigated) 5

Site previously disturbed (graded, plowed, 
developed) 4

Site not previously disturbed, low potential 3

Site not previously disturbed, high potential 2

Known cultural resources 1

32 Cemeteries
Site development must not disturb or 
otherwise impact cemeteries.

No cemeteries should be on the site or nearby. 5 None within 1,000 feet of site 5

None on-site 3

One or more onsite (but avoidable) 1

33 Scenic Areas None
Site should be minimally visible from 
designated scenic areas (parks, nature 
preserves, historical sites, etc.).

7 Site not visible from any designated area 5

Moderately visible from one designated area 4

Moderately visible from two or more designated 
areas 3

Highly visible from one designated area 2

Highly visible from two or more designated areas 1
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Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

34 Noise Impacts None
Minimize potential impacts on sensitive 
receptors (homes, hospitals, churches, schools, 
recreation areas, etc.).

7 No sensitive receptors within 1/2 mile of existing 
facility 5

No sensitive receptors within 1/2 mile of 
greenfield site 4

Less than 10 sensitive receptors within 1/2 mile 
of existing facility 3

Less than 10 sensitive receptors within 1/2 mile 
of greenfield site 2

More than 10 sensitive receptors within 1/2 mile 
of any site 1

35 Prime Farmland None Site should occupy minimum prime farmland. 5 No prime farmland occupies site 5

Prime farmland occupies 1 to 25 percent of site 4

Prime farmland occupies 26 to 50 percent of site 3

Prime farmland occupies 51 to 75 percent of site 2

Prime farmland occupies 76 to 100 percent of site 1

36 Dispersion Conditions None
Locate where terrain and structures within 
approximately 10 to 15 kilometers of the site 
do not interfere with dispersion of stack plume.

7 Minimal interference possible 5

Some interference possible 3

Significant interference possible 1

37 Background Air Quality None

Locate where existing background pollutant 
concentrations, PSD increments, and/or nearby 
emission sources do not interfere with air 
permitting.

8 SCORING CRITERIA TO BE DEVELOPED BASED 
ON AVAILABLE DATA 5

3

1

38 Air Quality Non-Attainment Areas None
Locate as far as possible from non-attainment 
areas, in order to minimize permitting costs 
and potential public opposition.

7 Nearest non-attainment area more than 60 miles 5

Nearest non-attainment area 40 to 60 miles 4

Nearest non-attainment area 20 to 40 miles 3

Nearest non-attainment area 10 to 20 miles 2

Nearest non-attainment area less than 10 miles 1

39 Multiple State Involvement in Permitting None
Locate site more than 50 miles from state 
border to avoid air permit review by another 
state.

3 Nearest state border more than 50 miles 5

Nearest state border less than 50 miles 1
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Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

40 Fogging and Icing Impact Potential None
Locate cooling towers more than 1,000 feet 
from any roads or other features sensitive to 
ice or fog.

7 Nearest sensitive feature more than 1,000 feet 5

Nearest sensitive feature 600 to 1,000 feet 4

Nearest sensitive feature 300 to 600 feet 3

Nearest sensitive feature 100 to 300 feet 2

Nearest sensitive feature less than 100 feet 1

41 Proximity to Airports / Airstrips None
Locate site as far as possible from public and 
private airports and airstrips registered with 
the Department of Transportation.

5 Distance to nearest registered airport/airstrip is:   
more than 25,000 feet 5

20,000 to 25,000 feet 4

10,000 to 20,000 feet 3

3,500 to 10,000 feet 2

Less than 3,500 feet 1

42 Wetlands Impact Potential None
Minimize the acreage of jurisdictional wetlands 
potentially affected by site development. 10 No wetlands affected 5

Less than 1 acre of wetlands affected 4

1 to 5 acres of wetlands affected 3

5 to 10 acres of wetlands affected 2

More than 10 acres of wetlands affected 1

43 Other Natural Habitats Impact Potential None
Minimize potential impact on natural habitats 
other than wetlands. 7 No natural habitats on-site 5

Less than 25 percent natural habitats 4

25 to 50 percent natural habitats 3

50 to 75 percent natural habitats 2

75 to 100 percent natural habitats 1

44
Documented Occurrence of Threatened and 
Endangered Species

No designated critical habitat of a federal or 
state threatened or endangered species 
onsite.

Locate site as far as possible from recent 
documented occurrence of threatened or 
endangered species.

7 Nearest documented occurrence more than 5 
miles from site 5

Nearest documented occurrence 1 to 5 miles from
site 4

Nearest documented occurrence 1/2 to 1 mile 
from site 3

Nearest documented occurrence less than 1/2 
mile from site 2

Nearest documented occurrence onsite 1
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Table 2-8. AECI Site Evaluation Criteria - Revision 2
Sargent Lundy, LLC

June 16, 2004

Item 
No.

Description of Characteristic Musts Wants

Numerical 
Weighting 

Factor - 
Importance 

(10 is High, 1 
is Low)

Evaluation Criteria

Numerical 
Rating Factor  
(5 is Best, 1 

is Worst)

45 Surface Water Impact Potential Site must not impact Wild or Scenic River.
Minimize potential conflict between power 
plant operations and use designation of 
receiving water.

7 Limited forage fish / aquatic life 5

Warm water community (sport or forage fish) 4

Warm water community tributary to Great Lakes 3

Cold water community 2

Great Lakes community 1

46 Ground Water Impact Potential None
Minimize potential for contamination of 
aquifers used for potable water. 7 SCORING CRITERIA TO BE DEVELOPED BASED 

ON AVAILABLE DATA 5

3

1

47 Nearby Towns None
Locate site as far as possible from populated 
towns, in order to minimize negative public 
reaction.

8 Nearest town more than 10 miles from site 5

Nearest town 5 to 10 miles from site 4

Nearest town 3 to 5 miles from site 3

Nearest town 1 to 3 miles from site 2

Nearest town less than 1 mile from site 1
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Grand Lake O’ the Cherokees can be used for water supply, but the enabling 
legislation restricts sales of water to Oklahoma.  Many of the USACE 
reservoirs are used for water supply, though nearly all were originally created 
for the primary purpose of flood control.  The Water Supply Act of 1958 
authorizes the Secretary of Defense (through the USACE) to “make contracts 
with states, municipalities, private concerns, or individuals, at such prices and 
on such terms as he may deem reasonable, for domestic and industrial uses 
for surplus water that may be available at any reservoir under the control of 
the Department of the Army: Provided, that no contracts for such water shall 
adversely affect the existing lawful uses of such water.” 32  Therefore, surplus 
water can be used for water supply, but the original authorized uses of the 
reservoirs take precedent.  The USACE must balance competing uses, 
including flood control, hydroelectric power production, fish and wildlife, water 
supply, and recreation.  The process of determining a price and negotiating a 
contract is lengthy and requires USACE headquarters approval (USACE, 
2005c). And the surplus water is in demand and it is unlikely AECI would get 
a firm allocation for power production. Of the USACE reservoirs within and 
near Missouri, only Clearwater, Wappapello, and Pomme de Terre are not 
used for water supply.  All the White River reservoirs along the Missouri-
Arkansas border (Beaver, Table Rock, Bull Shoals and Norfork) are used for 
water supply.  Based on the Water Supply Act of 1958, the USACE can re-
allocate no more than 50,000 acre-ft from each reservoir for water supply.  In 
November 2005 there were 10 water supply requests pending for reallocation 
of storage in the White River basin lakes (USACE, 2005c).  Mark Twain Lake, 
in northeast Missouri, is a major water supply source serving several 
counties, through the Clarence Cannon Wholesale Water Commission.  
Surplus water supply in the Kansas City District USACE reservoirs is fully 
contracted to state agencies, municipalities, and rural water districts (USACE, 
2005a). 
 
In summary, many of the government-owned large reservoirs in Missouri are 
used for water supply, but most of the available water is already contracted 
to other parties, and for any water that may be available, long lead times and 
high-level US government approval is needed to get a contract in place.  Both 
the non-AECI privately held reservoirs are used for hydroelectric generation 
and both are important recreational lakes.  It is unlikely that excess water in 
the amount needed would be available from either, and in any case, because 
of their current recreational uses, neither location is suitable for construction 
of a new power plant. 
                                    
32 33 USC 708 
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2.2.8.2.2 Regional Avoidance Criteria 
 
Updated regional avoidance criteria are shown in Figure 2-34.  The public 
lands and urban areas identified for avoidance in the 1981 report were still 
applicable.  In addition, the Metropolitan Kansas City and St. Louis were 
included for avoidance in the 2003 – 2004 study.  The St. Louis area 
(including the City of St. Louis, St. Louis County, Jefferson County, Franklin 
County, and St. Charles County) was expected to be found to not meet the 
National Ambient Air Quality Standard (NAAQS) for ozone and particulates.  
The Kansas City area was attaining NAAQS but in the case of ozone by only a 
small margin.  Therefore each of these areas presented potential air quality 
issues for any proposed new power plant. 
 
The Clean Air Act (CAA) Amendments of 1977 resulted in establishment of the 
Prevention of Significant Deterioration (PSD) regulations. Under these 
regulations, maximum pollutant concentration increases (increments) were 
established for each criteria pollutant. These allowable increments are most 
restrictive for areas designated “Class I”. Class I areas include national parks, 
wilderness areas, monuments, and other areas of special national or cultural 
significance. Typically, air quality modeling must consider impacts of a 
proposed source on a Class I area about 100 miles or less from the source 
(AECI, 2005a), but greater distances may be used for larger sources.  There 
are two Class I areas in Missouri, both shown on Figure 2-34:  Hercules 
Glades Wilderness Area in Mark Twain National Forest, and Mingo National 
Wilderness Area.  There is only one Class I area outside Missouri that lies 
within 100 miles of Missouri’s borders: the Buffalo River Class I Area in 
Arkansas, south of Hercules Glades, (NPS, 2006).  AECI established 100 miles 
as the minimum distance from a Class I area (Table 2-8).  As shown in Table 
2-8, AECI considered sites more favorable if they were 150 miles or more 
from Class I areas, and most favorable at a distance of 200 miles or more. 
 
The avoidance area based on the 100-mile radius from a Class I area, plus 
the avoidance areas based on non-attainment are shown in Figure 2-34, 
along with the previous avoidance areas.  These avoidance criteria eliminate 
nearly half the state from consideration.   
 
Note that the Class I avoidance criterion eliminates Lusk, one of the 1981 
sites.  While the PSD program began prior to the 1981 siting study, the air 
quality impact evaluation on Class I areas has become more rigorous as air



Figure 2-34.  Updated Regional Avoidance Criteria
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quality models have improved.  In 1981 the distance between a proposed 
new source and a Class I area that would dictate a modeling analysis was 
considerably less than 100 miles, whereas today it is even more. 
 
2.2.8.2.3 Coal Availability 
 
Since the mid-1990s, AECI has made major investments to reduce sulfur 
dioxide emissions. This included $200 million to convert its coal units to burn 
100 percent low-sulfur coal and $342 million to close its high-sulfur coal mine 
in Missouri. As a result, AECI’s system-wide sulfur dioxide emission rate has 
been reduced by 90 percent (AECI, 2006e).  To continue to keep sulfur 
emission rates low, AECI plans to continue to burn only low-sulfur coal.  
 
Therefore, for the 2003 – 2004 study high-sulfur Illinois and Missouri coal 
were no longer considered potential fuel sources for a new plant; only the 
cleaner-burning PRB coal was considered.    
 
Only two carriers originate coal deliveries from the PRB to Missouri:  
Burlington Northern Santa Fe (BNSF) and Union Pacific (UP).  Their lines are 
shown in Figure 2-35.  AECI’s two baseload plants, Thomas Hill and New 
Madrid, are also shown in the figure.   
 
Since coal transportation is a large part of the operating cost of a coal-fired 
plant, hauling distance from the PRB was an important criterion in the siting 
process.  Figure 2-36 shows the relationship of the PRB to the state of 
Missouri.   
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Figure 2-35.  Union Pacific and BNSF Lines
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Figure 2-37 shows the general area of the state within the most desirable 
radius of the PRB for siting a new plant.  This area is also favorable in terms 
of avoidance criteria.  Note that the coal-haul distance criterion also disfavors 
the Lusk site.  In the 1981 study, the Lusk site was to be supplied by Illinois 
coal from Mississippi River barges. 
 
Since AECI’s existing coal-fired Thomas Hill facility, the Watson site, and the 
Norborne site from the 1981 study are all in this area, they were considered 
in the assessment.  However, the 1981 Norborne site was an upland site 
some distance from the Missouri River.  Rather than assessing the upland 
site, which would have been much costlier to develop, other sites in the 
general area, referred to as the “Norborne Area,” but closer to the river, were 
identified.  This required balancing the cost and the potential floodplain 
impacts. 
 
2.2.8.2.4 Identification of Sites 
 
In the siting search, AECI established 20 miles as the maximum practical 
distances from an existing rail connection point, and from a surface water 
source capable of supplying 5,500 gpm under low flow conditions (Table 2-8, 
AECI, 2004a).  Of course, to avoid impacting the stream, the stream flow 
needs to be substantially greater than AECI’s needs. The actual minimum 
criterion was that the required 5,500 gpm had to be less than 10 percent of 
the 7Q10 flow (i.e., the 7Q10 flow had to be greater than 55,000 gpm = 122 
cfs).  The estimated plant need was later increased to 7,400 gpm.   
 
Aside from the Mississippi, the Missouri, and the rivers previously discussed 
under the 1981 study, there are no streams in the northern half of Missouri 
that meet the flow criteria.  After the Missouri River, the largest stream in the 
highlighted area shown in Figure 2-37 is the Grand River, a Missouri River 
tributary.  Its 7Q10 flow, determined at a location near Swan Lake NWR, 
downstream of all its major tributaries, is 17,000 gpm, well below the 55,000 
gpm criterion for 7Q10 flow for the needed water source (MDNR, 1997).   
 
The part of northwest Missouri that meets the minimum acceptable rail and 
water source distances is shown highlighted in blue in Figure 2-38. 
 
Figure 2-39 shows the same blue-highlighted area, but now reduced by 
including the avoidance areas previously discussed: urban areas, public lands, 
and the non-attainment Kansas City metropolitan area.  As shown, there are 
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Figure 2-37.  Best Suited Area for Transportation of PRB Coal
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Figure 2-39.  Northwest Missouri--Water
and Rail, with Avoidance Areas Excluded

Area highlighted in blue is 
the northwest Missouri area 
that is within 20 miles of 
both a water source and 
a rail line that transports
PRB coal, with avoidance areas
excluded.excluded.

BNSF

UP

Columbia

Kansas City
Metro

St. Joseph

Norborne Area

Forbes
Area

River

Missouri

Thomas Hill
Norborne (1981 location)

Watson (1981)



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-101 July 2007 

essentially two general siting areas:  one along the Missouri River north of the 
Kansas City area (Forbes Area), and one along the Missouri River east of the 
Kansas City area (Norborne Area).  Note that the 1981 sites Watson and 
Norborne are within these areas.  AECI’s Thomas Hill Energy Center, located 
at the edge of the siting area, has its own water supply and rail access and 
was included as a potential site. 
 
In 2004, AECI identified and evaluated eight potential new sites within these 
two areas:  two in the Forbes Area (West and East Forbes), and six in the 
Norborne Area (West Carrollton, East Ray, West Oxbow, Southwest Norborne, 
East Oxbow, and South Hardin).  Site locations are shown in Figure 2-40.  
These sites are not spread throughout the refined siting area, but are 
concentrated at locations that are both near the railroads and the water 
supply source.  If suitable sites are available very close to existing rail lines 
and water sources, that eliminates the need to look at more distant sites.  
The sites were evaluated based on the criteria included in Table 2-8.  The 
results are detailed in Table 2-9 and summarized in Table 2-10.  As shown in 
Table 2-10 there was little difference in the ratings among the sites (less than 
10% difference between the highest and lowest rated sites).  A comparison 
between the highest-rated site (West Forbes) and the lowest-rated site 
(South Hardin) shows that the items most responsible for the higher West 
Forbes rating were the smaller amount of fill required to raise the site above 
the 100-year floodplain, the greater distance to public lands, and the greater 
distance to a park.  AECI concluded that any of these sites could potentially 
be suitable for the plant and began an iterative process of comparison of 
siting costs, beginning with Watson, Thomas Hill, a generic site representing 
the Forbes Area, and a generic site representing the Norborne Area.  A cost 
comparison from October 2004 is shown as Table 2-11.  As shown in the 
table, the generic Forbes Area site had the lowest site-related costs, and the 
generic Norborne Area site the highest, at approximately 36 percent higher.  
However, a substantial portion of that difference was due to a $100,000,000 
Chapter 100 financing penalty for Norborne, since it was uncertain whether 
Carroll County would provide a Chapter 100 proposal. Ultimately, Carroll 
County provided the most competitive proposal. 
 
Between October and December 2004, as more site-specific information was 
developed, AECI made decisions that resulted in the elimination of several 
sites, and the addition of a new site in the Forbes Area, and a new site in the 
Norborne Area.  These developments are discussed below. 
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Table 2-9. AECI Site Rating Summary - Revision 2 Sargent Lundy, LLC
June 16, 2004 

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

1
Plant Site Topography and 

Size 8 1 8

Site needs to be 
raised approximately 
16' to be above 100-

year flood.

Topographic Map 2 16

Site needs to be 
raised approximately 
11' to be above 100-

year flood.

Topographic Map 3 24

Site needs to be 
raised approximately 
6' to be above 100-

year flood.

Topographic Map

2
Expandability for Future 

Units 5 0 0 0

3
Land Acquisition 

(evaluated by AECI) 7 0 0 0

4
Distance from Potential 

Solid Waste Disposal Area 7 5 35
Suitable disposal 

area on site.
Topographic Map 5 35

Suitable disposal 
area on site.

Topographic Map 5 35
Suitable disposal 

area on site.
Topographic Map

5
Fill Required for Potential 
Solid Waste Disposal Area 7 0 0 0

6 Distance from Highway 5 2 10

8 miles to Forest City 
(Rte 111 and 11 

miles to Oregon (Rte 
59)

Road Maps 3 15
3 miles to Forest City 
(Rte 111 and 6 miles 
to Oregon (Rte 59)

Road Maps 5 25
Less than 1 mile to 

Rte 10.
Topographic Map

7
Distance from Primary 
Railroad Connection 7 5 35

Approximately 1 
miles to BNSF

Topographic Map 5 35
Approximately 1 
miles to BNSF

Topographic Map 4 28
Approximately 1 mile 

to BNSF
Topographic Map

8 Potential Rail Spur Grade 7 0 0 0

9
Potential Rail Spur 

Corridors 8 0 0 0

10
Alternate Coal and 

Reagent Transportation 10 5 50

Nearest alternate rail 
line (UP) is across 

Missouri River about 
9 miles away. Need 
major river crossing.

Topographic Map 5 50

Nearest alternate rail 
line (UP) is across 

Missouri River about 
12 miles away. Need 
major river crossing.

Topographic Map 5 50

Potential connection 
to NS is possible but 
connection point is 

28 miles west.  
Potential connection 

to UP is 8 miles 
south but a bridge 
across the Missouri 

river is required

Topographic Map

11
Distance from Secondary 

Railroad Connection 5 1 5

Nearest alternate rail 
line is across 

Missouri River about9 
miles away. Need 

major river crossing.

Topographic Map 1 5

Nearest  alternate 
rail line (UP) is 

across Missouri River 
about 12 miles away. 

Need major river 
crossing

Topographic Map 1 5
NS is 28 miles west 

of the site.
Topographic Map

12 Distance from Coal Supply 7 0 0 0

13 Flood Potential 5 3 15
Federal Levee Unit 
488L at 100-year 
flood elevation.

Topographic Map 3 15
Federal Levee Unit 
488I at 100-year 
flood elevation.

Topographic Map 1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

East Forbes (Holt County) West Forbes (Holt County) West Carrollton (Carroll County)

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-103



Table 2-9. AECI Site Rating Summary - Revision 2 Sargent Lundy, LLC
June 16, 2004 

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

East Forbes (Holt County) West Forbes (Holt County) West Carrollton (Carroll County)

14
Foundation, Earthwork, 

and Pipe Installation 
Conditions

5 0 0 0

15
Groundwater Construction 

Impact 3 0 0 0

16
Geological / Seismic 

Activity 5 0 0 0

17 Infrastructure (Utilities) 7 0 0 0

18
Distance from 

Transmission Connection 
Point

7 5 35 40 miles to Fairport State highway map 5 35 40 miles to Fairport State highway map 4 28 61 miles to Fairport State highway map

19
Potential Transmission 

Line Corridors 8 0 0 0

20
Transmission System 

Stability (evaluated by 
AECI)

5 0 0 0

21
Distance from Adequate 
Source of Cooling Water 7 5 35

Wells to be located 
adjacent to plant 

near river.
Topographic Map 5 35

Wells to be located 
approximately 1 mile 
from plant near river.

Topographic Map 3 21
Wells approximately 
7 miles away near 

river.
Topographic Map

22
Adequacy of Cooling 

Water Source 7 0 0 0

23
Cooling Water Static Head 

Requirements 5 0 0 0

24 Class I Areas 8 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map

25
Designated Parks and 

Preserves 7 2 14

2 miles to 
Riverbreaks State 

Forest Conservation 
Area

Topographic Map 1 7

0.8 mile to 
Riverbreaks State 

Forest Conservation 
Area

Topographic Map 3 21
5.2 miles  to 

Schifferdecker  
Wildlife Area

Topographic Map

26 Land Planning / Zoning 7 0 0 0

27
Existing Land Use on the 

Site 10 3 30
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 30

Predominantly 
Agriculture

Topographic Map 
and aerial photo 3 30

Predominantly 
Agriculture

Topographic Map 
and aerial photo

28
Existing Residences on the 

Site 10 0 0 0

29 Nearby Existing Land Use 8 3 24
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 24

Predominantly 
Agriculture

Topographic Map 
and aerial photo 3 24

Predominantly 
Agriculture

Topographic Map 
and aerial photo

30 Potential Contamination 7 0 0 0

31
Archaeological and 

Historical Resources 7 0 0 0

32 Cemeteries 5 0 0 0
33 Scenic Areas 7 0 0 0
34 Noise Impacts 7 0 0 0
35 Prime Farmland 5 0 0 0
36 Dispersion Conditions 7 0 0 0
37 Background Air Quality 8 0 0 0

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-104
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Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

East Forbes (Holt County) West Forbes (Holt County) West Carrollton (Carroll County)

38
Air Quality Non-

Attainment Areas 7 3 21
28 miles to Platte 
County, MO 8-hr 

Ozone NAA
US EPA website 3 21

33 miles to Platte 
County, MO 8-hr 

Ozone NAA
US EPA website 3 21

33 miles to Jackson 
County, MO 8-hr 

Ozone NAA
US EPA website

39
Multiple State 

Involvement in Permitting 3 0 0 0

40
Fogging and Icing Impact 

Potential 7 0 0 0

41
Proximity to Airports / 

Airstrips 5 0 0 0

42 Wetlands Impact Potential 10 3 30
4 acres of wetlands 

affected
NWI Map 3 30

Acreage not 
determined 1 10

15 acres of wetlands 
affected

NWI Map

43
Other Natural Habitats 

Impact Potential 7 0 0 0

44
Documented Occurrence 

of Threatened and 
Endangered Species

7 5 35
No documented 

occurences w/in 5 
miles

State website 5 35
No documented 

occurences w/in 5 
miles

State website 5 35
No documented 

occurences w/in 5 
miles

State website

45
Surface Water Impact 

Potential 7 0 0 0

46
Groundwater Impact 

Potential 7 0 0 0

47 Nearby Towns 8 1 8
0.8 mile to town of 

Forbes
Topographic Map 3 24

3.2 miles to town of 
Forest City

Topographic Map 3 24
3.2 miles to town of 

Carrollton
Topographic Map

Simple Numerical Summary of Ratings: 57 60 57
Weighted Summary of Ratings: 430 452 426

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-105
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1
Plant Site Topography and 

Size 8

2
Expandability for Future 

Units 5

3
Land Acquisition 

(evaluated by AECI) 7

4
Distance from Potential 

Solid Waste Disposal Area 7

5
Fill Required for Potential 
Solid Waste Disposal Area 7

6 Distance from Highway 5

7
Distance from Primary 
Railroad Connection 7

8 Potential Rail Spur Grade 7

9
Potential Rail Spur 

Corridors 8

10
Alternate Coal and 

Reagent Transportation 10

11
Distance from Secondary 

Railroad Connection 5

12 Distance from Coal Supply 7

13 Flood Potential 5

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

2 16

Site needs to be 
raised approximately 
13' to be above 100-

year flood.

Topographic Map 3 24

Site needs to be 
raised approximately 
9' to be above 100-

year flood.

Topographic Map 1 8

Site needs to be 
raised approximately 
16' to be above 100-

year flood.

Topographic Map

0 0 0

0 0 0

5 35
Suitable disposal 

area on site.
Topographic Map 5 35

Suitable disposal 
area on site.

Topographic Map 5 35
Suitable disposal 

area on site.
Topographic Map

0 0 0

5 25
Less than 1 mile to 

Rte 10.
Topographic Map 4 20

Approximately 1 mile 
to Rte 10.

Topographic Map 4 20
Approximately 4 

miles to Rte 10 in 
Hardin.

Topographic Map

4 28
Approximately 2 

miles to NS.
Topographic Map 4 28

Approximately 2.5 
miles to NS.

Topographic Map 4 28
Approximately 2.5 

miles to NS.
Topographic Map

0 0 0

0 0 0

5 50

Connection to BNSF 
can be made 23 

miles west.  
Connection 3 miles 
south can be made 
to UP but a bridge 
across the Missouri 
river is required.

Topographic Map 5 50

Connection to BNSF 
can be made 16 

miles west.  
Connection 2 miles 
south can be made 
to UP but a bridge 
across the Missouri 
river is required.

Topographic Map 5 50

Nearest alternate rail 
line (BNSF) is 13 

miles west.  A 
connection can be 
made to the UP 3 
miles south but a 
bridge across the 
Missouri river is 

required.

Topographic Map

1 5
23 miles to BNSF 

connection.
Topographic Map 2 10

Nearest alternate rail 
line (BNSF) is 16 

miles west.
Topographic Map 2 10

BNSF is 13 miles 
west.

Topographic Map

0 0 0

1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map 1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map 1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map

South Hardin (Ray County)Southwest Norborne (Carroll County) East Ray (Ray County)

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-106
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Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

14
Foundation, Earthwork, 

and Pipe Installation 
Conditions

5

15
Groundwater Construction 

Impact 3

16
Geological / Seismic 

Activity 5

17 Infrastructure (Utilities) 7

18
Distance from 

Transmission Connection 
Point

7

19
Potential Transmission 

Line Corridors 8

20
Transmission System 

Stability (evaluated by 
AECI)

5

21
Distance from Adequate 
Source of Cooling Water 7

22
Adequacy of Cooling 

Water Source 7

23
Cooling Water Static Head 

Requirements 5

24 Class I Areas 8

25
Designated Parks and 

Preserves 7

26 Land Planning / Zoning 7

27
Existing Land Use on the 

Site 10

28
Existing Residences on the 

Site 10

29 Nearby Existing Land Use 8

30 Potential Contamination 7

31
Archaeological and 

Historical Resources 7

32 Cemeteries 5
33 Scenic Areas 7
34 Noise Impacts 7
35 Prime Farmland 5
36 Dispersion Conditions 7
37 Background Air Quality 8

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

South Hardin (Ray County)Southwest Norborne (Carroll County) East Ray (Ray County)

0 0 0

0 0 0

0 0 0

0 0 0

4 28 60 miles to Fairport State highway map 4 28 55 miles to Fairport State highway map 4 28 57 miles to Fairport State highway map

0 0 0

0 0 0

4 28
Wells approximately 
3.5 miles away near 

river.
Topographic Map 4 28

Wells approximately 
3.5 miles away near 

river.
Topographic Map 4 28

Wells approximately 
2.5 miles away near 

river.
Topographic Map

0 0 0

0 0 0

5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map

3 21
5.5 miles to 

Baltimore Bend 
Conservation Area

Topographic Map 3 21
6 miles to Battle of 

Lexington SHS
Topographic Map 2 14

3 miles to Battle of 
Lexington SHS

Topographic Map

0 0 0

3 30
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 30

Predominantly 
Agriculture

Topographic Map 
and aerial photo 3 30

Predominantly 
Agriculture

Topographic Map 
and aerial photo

0 0 0

3 24
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 24

Predominantly 
Agriculture

Topographic Map 
and aerial photo 3 24

Predominantly 
Agriculture

Topographic Map 
and aerial photo

0 0 0

0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-107



Table 2-9. AECI Site Rating Summary - Revision 2 Sargent Lundy, LLC
June 16, 2004 

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

38
Air Quality Non-

Attainment Areas 7

39
Multiple State 

Involvement in Permitting 3

40
Fogging and Icing Impact 

Potential 7

41
Proximity to Airports / 

Airstrips 5

42 Wetlands Impact Potential 10

43
Other Natural Habitats 

Impact Potential 7

44
Documented Occurrence 

of Threatened and 
Endangered Species

7

45
Surface Water Impact 

Potential 7

46
Groundwater Impact 

Potential 7

47 Nearby Towns 8

Simple Numerical Summary of Ratings:
Weighted Summary of Ratings:

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

South Hardin (Ray County)Southwest Norborne (Carroll County) East Ray (Ray County)

3 21
25 miles to Jackson 

County, MO 8-hr 
Ozone NAA

US EPA website 3 21
23 miles to Jackson 

County, MO 8-hr 
Ozone NAA

US EPA website 2 14
17 miles to Jackson 

County, MO 8-hr 
Ozone NAA

US EPA website

0 0 0

0 0 0

0 0 0

2 20
7 acres of wetlands 

affected
NWI Map 3 30

5 acres of wetlands 
affected

NWI Map 3 30
Acreage not 
determined

0 0 0

5 35
No documented 

occurences w/in 5 
miles

State website 5 35
No documented 

occurences w/in 5 
miles

State website 5 35
No documented 

occurences w/in 5 
miles

State website

0 0 0

0 0 0

2 16
1.5 miles to  town of 

Norborne
Topographic Map 2 16

2.4 miles to town of 
Hardin

Topographic Map 2 16
2.2 miles to town of 

Hardin
Topographic Map

57 59 55
427 445 415

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-108
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1
Plant Site Topography and 

Size 8

2
Expandability for Future 

Units 5

3
Land Acquisition 

(evaluated by AECI) 7

4
Distance from Potential 

Solid Waste Disposal Area 7

5
Fill Required for Potential 
Solid Waste Disposal Area 7

6 Distance from Highway 5

7
Distance from Primary 
Railroad Connection 7

8 Potential Rail Spur Grade 7

9
Potential Rail Spur 

Corridors 8

10
Alternate Coal and 

Reagent Transportation 10

11
Distance from Secondary 

Railroad Connection 5

12 Distance from Coal Supply 7

13 Flood Potential 5

Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

3 24

Site needs to be 
raised approximately 
8' to be above 100-

year flood.

Topographic Map 3 24

Site needs to be 
raised approximately 
7' to be above 100-

year flood.

Topographic Map

0 0

0 0

5 35
Suitable disposal 

area on site.
Topographic Map 5 35

Suitable disposal 
area on site.

Topographic Map

0 0

4 20
Approximately 1.5 to 
2 miles to Rte 210.

Topographic Map 4 20
Approximately 2 
miles to Rte 210.

Topographic Map

4 28
Approximately 1.5 

miles to NS.
Topographic Map 4 28

Approximately 1.5 
miles to NS.

Topographic Map

0 0

0 0

5 50

Nearest alternate rail 
line (BNSF) is about 

2 miles west.  A 
connection can be 
made to the UP 
about 2.5 miles 

south but a bridge 
across the Missouri 
River is required.

Topographic Map 5 50

Nearest alternate rail 
line (BNSF) is about 

4 miles west.  A 
connection can be 
made to the UP 

about 2 miles south 
but a bridge across 
the Missouri River is 

required.

Topographic Map

4 20
Nearest alternate rail 
line (BNSF) is about 

2 miles away.
Topographic Map 4 20

Nearest alternate rail 
line (BNSF) is about 

4 miles away.
Topographic Map

0 0

1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map 1 5

Site in 100-year 
flood plain and not 

behind Federal 
Levee.

Topographic Map

West Oxbow (Ray County) East Oxbow (Lafayette County)

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-109
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Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

14
Foundation, Earthwork, 

and Pipe Installation 
Conditions

5

15
Groundwater Construction 

Impact 3

16
Geological / Seismic 

Activity 5

17 Infrastructure (Utilities) 7

18
Distance from 

Transmission Connection 
Point

7

19
Potential Transmission 

Line Corridors 8

20
Transmission System 

Stability (evaluated by 
AECI)

5

21
Distance from Adequate 
Source of Cooling Water 7

22
Adequacy of Cooling 

Water Source 7

23
Cooling Water Static Head 

Requirements 5

24 Class I Areas 8

25
Designated Parks and 

Preserves 7

26 Land Planning / Zoning 7

27
Existing Land Use on the 

Site 10

28
Existing Residences on the 

Site 10

29 Nearby Existing Land Use 8

30 Potential Contamination 7

31
Archaeological and 

Historical Resources 7

32 Cemeteries 5
33 Scenic Areas 7
34 Noise Impacts 7
35 Prime Farmland 5
36 Dispersion Conditions 7
37 Background Air Quality 8

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

West Oxbow (Ray County) East Oxbow (Lafayette County)

0 0

0 0

0 0

0 0

4 28 57 miles to Fairport State highway map 4 28 57 miles to Fairport State highway map

0 0

0 0

4 28
Wells approximately 

1 mile away near 
river.

Topographic Map 5 35
Wells less than 1 

mile away near river.
Topographic Map

0 0

0 0

5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map 5 40
More than 200 miles 

from all Class 1 
Areas

Class 1 Map

4 28
11 miles to Cooley 
Lake Conservation  

Area
Topographic Map 3 21

7.5 miles to Battle of 
Lexington SHS

Topographic Map

0 0

3 30
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 30

Predominantly 
Agriculture

Topographic Map 
and aerial photo

0 0

3 24
Predominantly 

Agriculture
Topographic Map 
and aerial photo 3 24

Predominantly 
Agriculture

Topographic Map 
and aerial photo

0 0

0 0

0 0
0 0
0 0
0 0
0 0
0 0

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-110
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Item 
No.

Description of 
Characteristic

Importance 
Weighting 

Factor      
(10 is High - 

1 is Low)

38
Air Quality Non-

Attainment Areas 7

39
Multiple State 

Involvement in Permitting 3

40
Fogging and Icing Impact 

Potential 7

41
Proximity to Airports / 

Airstrips 5

42 Wetlands Impact Potential 10

43
Other Natural Habitats 

Impact Potential 7

44
Documented Occurrence 

of Threatened and 
Endangered Species

7

45
Surface Water Impact 

Potential 7

46
Groundwater Impact 

Potential 7

47 Nearby Towns 8

Simple Numerical Summary of Ratings:
Weighted Summary of Ratings:

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

Numerical 
Rating      

(5 is Best -  
1 is Worst)

Product Reason for Rating
Source of 

Information

West Oxbow (Ray County) East Oxbow (Lafayette County)

1 7
3 miles to Jackson 
County, MO 8-hr 

Ozone NAA
US EPA website 1 7

5 miles to Jackson 
County, MO 8-hr 

Ozone NAA
US EPA website

0 0

0 0

0 0

1 10
20 acres of wetlands 

affected
NWI Map 1 10

20 acres of wetlands 
affected

NWI Map

0 0

5 35
No documented 

occurences w/in 5 
miles

State website 5 35
No documented 

occurences w/in 5 
miles

State website

0 0

0 0

2 16
1.6 miles to town of 

Fleming
Topographic Map 1 8

0.6 mile to town of 
Camden

Topographic Map

58 57
428 420

Note: A small error on the chart was corrected in 2006, resulting in slightly different totals for soem sites.  2-111
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Table 2-10. Potential Sites Ranked According to Total Weighted Scores 

Site Total Weighted Score 

West Forbes (Holt County) 452 

East Forbes (Holt County) 430 

West Carrolton (Carroll County) 426 

East Ray (Ray County) 445 

West Oxbow (Ray County) 428 

Southwest Norborne (Carroll County) 427 

East Oxbow (Lafayette County) 420 

South Hardin (Ray County) 415 
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An assessment of transmission capacity found that the transmission line to 
which the Watson site had originally planned to be connected (in 1981) no 
longer had adequate capacity.  The proposed 1981 Watson site was to have 
been connected to the 345-kV Missouri-Iowa-Nebraska Transmission (MINT) 
line. However, over the past 25 years, the loads on this line have grown 
substantially and it no longer has adequate capacity to provide a secure outlet 
for a 660 MW net plant. Based on the large additional transmission costs that 
would now need to be considered, Watson was eliminated from further 
consideration.   
 
AECI management determined that Ray County, which is part of the statistical 
Kansas City metropolitan area, is too close to Kansas City, and instructed 
staff to exclude the Norborne area sites in that county because of the greater 
population density, growth potential and potential air quality impacts.  This 
left West Forbes, East Forbes, Southwest Norborne, West Carrollton, and 
Thomas Hill, as shown in Figure 2-41.   
 
Another potential site in the Forbes Area was added when AECI management 
became aware of the availability of a single-owner piece of property with rail 
and river access, and a willing seller.  This site, shown in Figure 2-42, was 
designated North Forbes.  When compared with South Forbes,33 North Forbes 
had marginally higher siting costs, but better transportation access from I-29 
via US 159, and slightly better rail access.  The proximity of Squaw Creek 
NWR and Big Lake State Park are negatives for North Forbes, but were not 
considered fatal flaws.  With the addition of North Forbes and the similarity of 
sites within the Forbes Area, two sites in the Forbes Area were considered 
adequate for evaluation, and the Forbes East site, which scored a little below 
Forbes South in the initial evaluation, was dropped from consideration. 
 
Further refinement in the Norborne Area led to the identification of a site 
between Southwest Norborne and the 1981 Norborne site.  This site had 
lower development costs than the other remaining Norborne Area sites, and 
available land.  It also has the advantage of being located at the very edge of 
the floodplain, which minimizes flood impacts.  Southwest Norborne was thus 
dropped, as was nearby West Carrollton, which had no advantages over the 
relocated Norborne site. 
 
By December 2004 the field had been narrowed to two Forbes Area sites, one 
Norborne Area site, and Thomas Hill.  The revised site cost comparison matrix  
                                    
33 Previously designated West Forbes; also called Forbes South. 



Base Map Source:  MoDOT, 2006

USDA/RD--AECI Baseload Power Plant Final EIS
Figure 2-41.  Reduced Sites, Late 2004

Area highlighted in blue is 
the northwest Missouri area 
that is within 20 miles of 
both a water source and 
a rail line that transports
PRB coal, with avoidance areas
excluded. Additional reduction:excluded. Additional reduction:
Ray County.
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Base Map Source:  MoDOT, 2006

USDA/RD--AECI Baseload Power Plant Final EIS
Figure 2-42.  Sites, December 2004

Area highlighted in blue is 
the northwest Missouri area 
that is within 20 miles of 
both a water source and 
a rail line that transports
PRB coal, with avoidance areas
excluded. Additional reduction:excluded. Additional reduction:
Ray County.
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shown as Table 2-12 was presented to the AECI Board of Directors at their 
December 2004 meeting.  As the table shows, Norborne has the lowest 
overall site development costs, followed by Thomas Hill.  Based on this table, 
though, coal transportation costs are lowest for Forbes South and highest for 
Thomas Hill. 
 
Norborne and Thomas Hill, as the two lowest-cost siting alternatives, were 
retained for further evaluation.  The two sites in the Forbes area were too 
similar to retain both.  The cost evaluation between the two sites was within 
the margin of estimation error (about 6 percent).  While there were some 
disadvantages to the North Forbes site, AECI’s management concluded 
impacts could be appropriately mitigated, and that the potential of dealing 
with a single willing landowner outweighed the disadvantages of the site.  
Therefore, South Forbes was eliminated from further consideration and North 
Forbes (Big Lake) was retained.  Norborne, Big Lake, and Thomas Hill are 
shown in Figure 2-42. 
 
2.2.9 Summary of New Coal-Fired Plant Siting Studies 
 
AECI’s site search was limited to Missouri, which comprises the bulk of its 
service area.  Based on regional avoidance criteria (Class I areas, major 
metropolitan areas, air non-attainment areas, and large public land areas) 
and within Missouri, the desire as close as practical (considering other siting 
needs) to the Powder River Basin coal source, northwest Missouri exclusive of 
the Kansas City metropolitan area was targeted for site identification.  In this 
area, the Missouri River is the only water source with the required capacity for 
the proposed plant, and 20 miles was considered the maximum practicable 
distance from the river.  Two general areas were identified along the Missouri 
River—one in Holt County north of Kansas City (Forbes area) and one east of 
Kansas City in the Ray/Lafayette/Carroll County area (Norborne area).  Two 
potential sites were identified in the Forbes area and six in the Norborne area.  
These sites were ranked by general engineering, cost, and environmental 
criteria.  There was little difference in the weighted scores among the sites.  
Three of the sites in the Forbes area were in Ray County, which is included in 
the statistical Kansas City metropolitan area.  These sites were eliminated 
because of proximity to Kansas City.  Another potential site in the Forbes 
area, now referred to as Big Lake, was added when AECI management 
became aware of the opportunity to purchase this large tract of land from a 
single willing owner.  Big Lake was similar enough to the other two Forbes 
area sites such that only one needed to be carried forward, and Big Lake was 
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selected.  Further refinement in the Norborne area led to the identification of 
a single site that was judged to be representative of the range of reasonable 
alternatives in that area.  Norborne and Big Lake were retained for detailed 
evaluation.  Based on the lower overall cost of the Norborne site, and 
potential environmental disadvantages of Big Lake, Norborne was identified 
by AECI as the proposed site with Big Lake the alternate. 
 
2.2.10 Consideration of Adding Capacity at Thomas Hill 
 
AECI’s Thomas Hill Energy Center is one of two coal-fired baseload facilities 
owned by AECI.  It currently has a net capacity of 1,153 MW, 49 percent of 
the AECI-owned baseload capacity.  The other baseload facility, New Madrid, 
has a net capacity of 1,200 MW (AECI, 2006f). Adding a 660 MW net unit at 
Thomas Hill would increase its net capacity to 1,813 MW, which would be 60 
percent of the AECI-owned baseload capacity.  Reliability becomes a concern 
when a large part of a utility’s baseload capacity is at a single location.  First, 
it stresses the transmission system reliability, with so much of the utility’s 
energy coming from a single location.  Secondly, with the addition of 660 MW 
net at Thomas Hill, a single catastrophic event could put more than half of 
AECI’s baseload capacity at risk.  As an example from another utility, Ameren 
UE, the largest utility in Missouri, has its baseload capacity spread over five 
plants, with 36 percent the maximum at any single location (Ameren, 2006b).   
 
Another concern about adding capacity at Thomas Hill is the construction 
labor supply risk.  First, the site is far from the large labor pools in major 
metropolitan areas.  Secondly, environmental control project construction 
may be concurrent with plant construction, which would place additional 
stress on the labor supply.  On the other hand, Thomas Hill currently has 
BNSF rail access, is a reasonable distance from the PRB, has its own water 
supply reservoir, was not eliminated by regional avoidance criteria, and is a 
brownfield site already owned by AECI.  Primarily for these reasons it was 
considered as a site for the new 660 MW net unit. 
 
2.2.10.1 Water Supply Study 
 
A serious concern at Thomas Hill that needed to be addressed in evaluating 
potential for adding capacity was water supply.  Based on reservoir 
performance during a relatively mild drought during 1987 to 1990, there was 
concern whether the reservoir would be adequate in a severe drought, even 
without adding another unit.  In addition, AECI may need to add FGD systems 
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to the current three units, which they do not now have.  The FGD systems 
would require additional water.  Therefore, in 2004 AECI conducted an in-
depth study of water supply at its Thomas Hill facility to assess whether the 
current water supply source would be adequate during a severe drought, 
using various future use scenarios, including the addition of a 600-MW unit 
(AECI, 2004b). 
 
The Thomas Hill plant was first constructed in 1966 with one net 180-MW 
generating unit.  Unit 2 (303 MW net) was added in 1969 and Unit 3 (670 MW 
net) was installed in 1982 (AECI, 2006f).  The Thomas Hill Reservoir was built 
as a water source for the plant, by damming the Middle Fork of the Little 
Chariton River (Figure 2-43). 
 
Prior to December 1991 the reservoir covered 4,400 acres and the mean pool 
elevation was 710 ft mean sea level (MSL). Currently, the Thomas Hill 
Reservoir covers 4,950 acres at the current pool elevation of 712 ft MSL 
(MDC, 2001). During a drought that occurred between 1987 and 1990, the 
reservoir water level decreased to elevation 700.9 ft MSL, within 3 feet of the 
elevation 698 circulating water pump design minimum submergence depth.  A 
much more severe drought had occurred during the 1950s, before the plant 
was constructed.  The current three units have once-through cooling and no 
FGD system (AECI, 2004b). 
 
2.2.10.1.1 Scenarios Evaluated 
 
The study evaluated water needs in the event of a drought similar to the 
1950s drought, for four scenarios related to the generating units: 
 
• Scenario 1: Present configuration (Units 1-3 with no FGD). 
• Scenario 2: Addition of FGD systems to Units 1-3. 
• Scenario 3: Present configuration for Units 1-3, addition of Unit 4 at 600 

MW. 
• Scenario 4: Addition of FGD to Units 1-3, plus addition of Unit 4 at 600 

MW. 
 
Modeling and Results 
 
To predict water needs, a model was developed using actual data for 
precipitation, weather conditions, reservoir levels, plant water usage and 
other variables.  After benchmarking with known conditions, the model was
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used to predict reservoir levels for a drought similar to the 1950s drought.  
Estimate inflow rates for the time period before the reservoir was constructed 
were developed by rainfall and stream flow data for the reservoir watershed 
during the period 1948 to 2003.   
 
The model results indicated that with the reservoir at the normal pool 
elevation of 712 ft MSL, water available through a 1950s-type drought would 
be insufficient for all four scenarios.  The two plant configurations with the 
highest and lowest water requirements (Scenarios 1 and 4) were modeled to 
estimate how long the units would need to be removed from service during 
such a drought.  For Scenario 1, the units would need to be removed from 
service for about 8 months; for Scenario 4, the units would need to be 
removed from service for about 2 years.   
Further modeling was done to assess whether lowering the minimum 
reservoir elevation could alleviate the problem. As noted above, the minimum 
design reservoir elevation for operation of the intake pumps is 698 ft MSL.  
However, previous testing showed that the pumps perform satisfactorily at a 
water level of 696 ft MSL.  Modifications to the pump intake area could 
potentially reduce the acceptable minimum level to 690 ft MSL.  Assuming a 
minimum reservoir level of 690 ft MSL, the modeling showed that there would 
not be a water shortage for Scenario 1 (Units 1-3 with no FGD), but there 
would be shortages of 2, 13 and 15 cfs, respectively for Scenarios 2, 3, and 
4(AECI, 2004b). 
 
The potential water shortage could be alleviated by raising the reservoir level, 
or by providing makeup water from some other source.  The study estimated 
makeup water requirements.  The model assumed that whenever the 
reservoir level dropped to two feet below the normal pool elevation, makeup 
water would be supplied until the level was within 0.5 ft of normal pool 
elevation.  The Missouri River aquifer, which is about 30 miles from the 
reservoir, could potentially provide a continuous supply of makeup water 
during a severe drought.  The Chariton River, approximately 2 miles to the 
west of the reservoir, could also be a source of makeup water.  However, 
during a drought, the flow in the Chariton River would be insufficient for 
makeup.  Therefore, the pumping rate from the Chariton would need to be 
higher to compensate for the times when the flow was low and water could 
not be pumped.  Table 2-13 summarizes the makeup requirements for the 
four scenarios for maintenance of the current minimum intake pump design 
elevation (698 ft MSL), and the lowest potential reservoir elevation if 
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modifications are made to the intake system (690 ft MSL), using either the 
Missouri River aquifer or the Chariton River. 
 

Table 2-13  Makeup Requirements to Maintain Thomas Hill Reservoir Level 
During a 1950s-Type Drought (AECI, 2004b) 
Makeup Requirements to 

Maintain Minimum Reservoir 
Elevation 698 ft MSL (cfs) 

Makeup Requirements to 
Maintain Minimum Reservoir 

Elevation 690 ft MSL (cfs) 

 

Missouri River Chariton River Missouri River Chariton 
Scenario 1 5 9 0 0 
Scenario 2 8 14 2 4 
Scenario 3 18 37 12 23 
Scenario 4 21 42 15 29 

The above requirements do not  include an average of 11 cfs of blowdown from Units 1-2 bottom ash ponds. 

 
2.2.10.1.2 Alternatives Evaluated 
 
After the modeling was completed, alternatives in three categories were 
evaluated:  1) water conservation alternatives, 2) alternatives to increase 
available water storage, and 3) alternatives that provide additional water 
from other sources. 
 
Water conservation alternatives were among the least costly, but could not 
alone provide adequate additional water supply.  Options evaluated are 
summarized below. 
 
Recycle Units 1 and 2 bottom ash sluice water.  Units 1 and 2 have a 
once-through ash sluicing system and Unit 3 has a recirculating bottom ash 
system with dewatering bins.  Bottom ash sluice water is discharged from 
Units 1 and 2 ponds to the Middle Fork of the Little Chariton River, with a 
discharge flow rate of 10.7 cfs.  With a new pump and about a half-mile 
pipeline, this water could be returned to the reservoir.  This option would 
require a new National Pollutant Discharge Elimination System (NPDES) 
permit.  There may be some concern about discharging to the reservoir, 
though the discharge currently goes to the river. 
 
Install Units 1 and 2 bottom ash dewatering systems.  If the above 
recycling scenario cannot be permitted, dewatering systems could be installed 
for Units 1 and 2 bottom ash, same as Unit 3 currently has.  This would result 
in a closed loop water system for the sluiced bottom ash.   
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Reduce minimum flow to Middle Fork.  AECI has an agreement with the 
Missouri Department of Natural Resources (MDNR) and the Missouri 
Department of Conservation (MDC) to maintain a minimum 5 cfs flow to the 
Middle Fork of the Little Chariton River.  This option would require changing 
that agreement to allow reduced flows during times of lower reservoir levels. 
Preliminary discussions with the agencies suggest this option may be 
acceptable.  A minimum average flow reduction of 2 cfs was used in the study 
for this alternative. 
 
Addition of flow-straightening devices.  The addition of flow-straightening 
devices to the pump intake structures could result in a reduction of the 
minimum reservoir elevation from 698 ft MSL to 691.5 ft MSL, which would 
increase the reservoir capability by 12,000-acre-ft.  This option is low risk, 
with minimal environmental impacts. 
 
Pumping from the Chariton River.  This option would require a pipeline 
approximately 2 miles long, and an intake structure in the river.  (Water that 
could be obtained by wells from the aquifer would be insufficient.)  This was 
the lowest cost option for providing additional water, but would require 
several permits from the USACE and from the MDNR.  In addition, there is the 
possibility that AECI’s rights to the water in the Chariton River could be 
challenged under the “reasonable use” doctrine (AECI, 2004b). 
 
Pumping from the Missouri River aquifer. This option would require the 
construction of a 30-mile pipeline, making the cost considerably higher than 
pumping from the Chariton. 
 
Other options.  Dredging the reservoir to increase capacity and raising the 
reservoir level were both evaluated and were among the higher-cost 
alternatives.  Purchasing water from Mark Twain Lake and Long Branch Lake 
(Figure 2-43), both operated by the USACE, were evaluated.  The cost of the 
water plus conveyance costs were both considerably higher than pumping 
from the Chariton River.  The possibility of purchasing water from the 
USACE’s Rathbun Reservoir, located on the Chariton River in Iowa, about 90 
miles north of Thomas Hill, was considered.  The purchased water would be 
released into the river and could allow AECI to pump from the Chariton during 
drought conditions, thereby greatly reducing the required pumping rate from 
the Chariton River.  However, the purchase costs of water from Rathbun 
would not have offset the cost of higher pumping rates, and this option was 
dropped. 
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Costs of various options are summarized in Table 2-14 (AECI, 2004b). 
 

Table 2-14.  Costs of Water Supply Alternatives 

Option 
cfs 

provided 
Capital Cost 
($1,000/cfs) 

Relative 
Capital 

Cost 
Reduce minimum flow to Middle Fork 2 25 1 
Recycle Units 1-2 bottom ash sluice water 11 64 3 
Units 1-3 flow straightening 6 125 5 
Units 1-2 bottom ash dewatering system 11 273 11 
Chariton River intake and makeup system 21 475 19 
Raise Thomas Hill Reservoir to elev. 715 4 800 32 
Add barge pumps for Units 1-3 6 1,167 47 
Raise Thomas Hill Reservoir to elev. 725 21 1,500 60 
Missouri River wells and makeup system 21 2,000 78 
Addition of new reservoir SW of T. Hill 9 4,000 160 
Unit 4 air cooled condenser 9 5,600 224 
Dredge Thomas Hill Reservoir 4 52,000 2,080 
 
Table 2-15 summarizes the required additional water needs for the various 
scenarios. 
 

Table 2-15.  Thomas Hill Water Needs 

Scenario 
Required Makeup or 
Conservation (cfs) 

Required Volume 
(acre-ft) 

1—Units 1-3 with no FGD 16 64,000 
2—Units 1-3 with FGD 19 76,000 
3—Units 1-4; no FGD Unit 1-3 29 116,000 
4—Units 1-4 with FGD 32 128,000 

   The above requirements include an average of 11 cfs of blowdown from Units 1-2 bottom ash ponds 

 
2.2.10.1.3 Study Recommendations 
 
For all scenarios, the report recommended the following conservation 
measures: 
 
• Reduce minimum flow to Middle Fork—conserves 2 cfs 
 
• Recycle ash sluice water—conserves 11 cfs 
 
• Intake flow straightening—conserves 6 cfs 
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The total conserved water is 19 cfs, at a cost of $1.5 million.  These 
conservation options would cover the water requirements for Scenarios 1 and 
2. 
 
For Scenarios 3 and 4, the report recommended the above conservation 
measures, plus the Chariton River intake and makeup system:  at a flow rate 
of 10 cfs for Scenario 3 and 13 cfs for Scenario 4.  The total cost estimates 
were $8.5 million for Scenario 3 and $10 million for Scenario 4.  There is 
some risk associated with pumping from the Chariton due to the uncertainty 
of permitting the intake structure, and the need to pump a large percent of 
the river’s flow. 
 
2.2.10.2 Conclusions Regarding Thomas Hill 
 
Despite the potential benefits of adding a unit at Thomas Hill, after the water 
supply study was completed, AECI’s Board decided not to pursue that option 
at this time, for the following reasons: 
 
• The addition of a unit at Thomas Hill would result in a high percent of base 

load capacity at one location, stressing transmission system reliability. 
 
• The high concentration of generation at one location would also subject a 

substantial portion of the system to a common failure, accident, or 
meteorological event. 

 
• The site has the highest construction labor supply risk due to its distance 

from major metropolitan areas. 
 
• As discussed above, the site has the highest water supply risk.  The 

current water supply source is inadequate, and there is some risk and 
uncertainty associated with reasonable cost options for supplementing the 
water supply. 

 
2.2.11 Rail Routing Alternatives  
 
In AECI’s 2005 assessment of alternative sites, the Norborne Site was 
identified as proposed, and the Big Lake (previously referred to as Forbes) 
Site as the alternate (AECI, 2005a).  The site assessment included an 
evaluation of rail corridors.  In a later study (AECI, 2006i), AECI narrowed the 
rail macro corridors for Norborne to quarter-mile wide route corridors and 
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identified proposed corridors.  This section summarizes the alternatives and 
briefly describes those that are not included in the detailed assessment in 
Section 3, Affected Environment and Environmental Consequences.   
 
2.2.11.1 Big Lake Site 
 
AECI’s 2005 study included identification of one-mile wide rail corridors for 
coal delivery.  The intent was to identify alternative routes to two different 
carriers to avoid complete dependence on one carrier.  Railroads in the 
vicinity of the Big Lake Site are shown in Figure 2-44.   
 

 
 
As shown in the figure, there is a BNSF line very near the north side of the 
site.  Approximately four miles of new rail connections and coal unloading 
loop would be required to connect the proposed generation facility to this
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existing BNSF line. The rail connector would require crossing U.S. Highway 
159, which borders the site on the north. The one-mile-wide macro corridor 
for this route is shown in Figure 2-45 as Alternative 1.  There is one residence 
within a quarter mile of the proposed mile-wide corridor.  There would be no 
major stream crossings for this alternative.  There are no parks, conservation 
areas (CAs), or refuges within the macro corridor. Within the Alternative 1 
macro corridor the USFWS National Wetlands Inventory (NWI) map shows 86 
acres of wetlands consisting of: emergent (28 acres), forested (21 acres), 
scrub-shrub (36 acres), and palustrine unconsolidated bottom (1 acre) (AECI, 
2005a).  The NWI wetlands mapped within the Alternative 1 macro corridor 
are shown in Figure 2-46.  One transmission line (345 kV) crosses the macro-
corridor and a crossing of the right-of-way of that transmission line would be 
unavoidable.  Vertical clearances in accordance with the National Electric 
Safety Code (IEEE, 2006), would need to be provided at any crossing of a 
transmission line.  In conclusion, there are few major constraints between the 
Big Lake site and the BNSF Railroad. (AECI, 2005a). 
 
The only other railroad in the area besides BNSF is the UP line that lies across 
the Missouri River in Nebraska (Figure 2-44).  AECI evaluated a one-mile wide 
macro corridor from the Big Lake Site to the UP line, shown in Figure 2-45 as 
Alternative 2.  This route is about 15 miles long.  There are no towns located 
in the corridor but there are 10 rural residences within the one-mile corridor.  
An effort was made to avoid residences; however, 7 are within one-quarter 
mile of the center line.  Topography within the corridor is relatively flat, 
except for a narrow band with elevations ranging from 890 to 1000 feet.  
Elevations for the majority of the corridor are around 850 feet near the 
Missouri River and gradually slope up to around 880 feet near the railroad.  
The corridor would allow a direct route from the mainline railroad to the plant 
site with a gradual slope. 
 
Major river crossings would present an obstacle to developing this corridor.  
As shown in Figure 2-45, there are two major rivers, the Missouri and Big 
Nemaha that would be crossed to connect with the UP railroad.  In addition, 
several smaller perennial and intermittent streams would be crossed, 
including Walnut Creek and Snake Creek in Nebraska. Constructing a railroad 
bridge across the Missouri River may require consultation with USFWS under 
Section 7 of the Endangered Species Act. (AECI, 2005a).   
 
It would also require permits from the Coast Guard and the USACE under the 
Rivers and Harbors Act, Sections 9 and 10, respectively.  NWI maps show 148 
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acres of wetlands consisting of: emergent (52 acres), forested (37 acres), 
scrub-shrub (49 acres), and palustrine unconsolidated bottom (10 acres) 
within the macro-corridor (Figure 2-46) (AECI, 2005a).  
 
There are no CAs, parks, and refuges located within the one-mile corridor.  
However, the corridor crosses part of the Sac and Fox Indian Nation 
Reservation, as shown in Figure 2-45 (NDOR, 2001; KDOT, 1991). 
 
Although this reservation is currently crossed by the BNSF line to which the 
plant could be connected (Alternative 1), Tribal approval would be required 
for construction of a second rail line across the Reservation.    AECI would be 
unable to acquire right-of-way for a rail line across the Reservation through 
eminent domain (AECI, 2005a).  Because of the obstacles of the major river 
crossings and the Indian Reservation, AECI has not further pursued 
Alternative 2 for Big Lake.   
 
A connection to the UP line that would avoid the reservation by going to the 
north would likely require at least one, if not two or more, crossings of the 
BNSF rail line.  It is unlikely that the BNSF would agree to these crossings by 
a potential competitor.  Such crossings could be forced through authorization 
from the Surface Transportation Board (formerly the Interstate Commerce 
Commission, the federal agency responsible for regulating rail construction 
and commerce activities).  However, such authority is not guaranteed.  If 
approved, crossings of the BNSF could either be at grade with the existing rail 
line but would more likely require the new rail line to go over the existing line, 
creating grade-separated overpasses of the existing line.  The topography of 
the Nemaha River valley would require extensive earthwork to create suitable 
grades and approaches for these grade-separated crosses. (AECI, 2005a). 
 
Should the Norborne Site prove infeasible and the alternate Big Lake Site 
becomes the proposed site, AECI will assess whether or not a competitive rail 
option is needed.  Unless that happens, a rail connection to the UP line for the 
Big Lake Site will not be further evaluated.  It is therefore eliminated from 
further consideration in this document.  Only the Alternative 1 rail macro 
corridor is considered in the detailed analysis. 
 
2.2.11.2 Norborne Site 
 
Three railroads are located in proximity to the proposed Norborne site (Figure 
2-47).  In 2005, AECI identified three macro corridors, each about one mile
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wide:  Alternative 1, to connect to the BNSF and potentially also the NS 
railroad south of the site; and Alternatives 2 and 3, two different options to 
connect to the BNSF line north of the site (AECI, 2005a).  Alternative 1 would 
likely be used to transport construction materials on the BNSF line to the 
south, and could potentially be used to transport coal from the NS line to the 
south.  (The BNSF line to the south is an intermodal mainline for the railroad 
with high speed freight trains operating on that line. The railroad does not 
want to operate lower speed coal trains on this route and has told AECI that
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they will not deliver coal to the site from this rail line.)  Alternatives 2 and 3 
are options for coal transport from the BNSF line to the north.  In 2006, AECI 
narrowed these corridors to about a quarter-mile in width, and identified 
Alternatives 1 and 2 as proposed.  Only the narrowed corridors for 
Alternatives 1 and 2 are included in the Proposed Action and the detailed 
analysis in Section 3, Affected Environment and Environmental 
Consequences.  The process of defining, then narrowing the corridors, then 
identifying the proposed corridors is summarized below. 
 
Identification of Macro Corridors 
 
The nearest rail access from the Norborne Site is the existing BNSF railroad 
located directly south of the proposed facility. Because of its use as a major 
high speed Intermodal/Automotive Business Units rail line it is not a feasible 
alternative for transporting coal (AECI, 2005a).  However, the project would 
include a connection to the BNSF line for construction and heavy equipment 
deliveries (AECI, 2006i).  The second nearest rail access is the Norfolk 
Southern (NS) Railroad to the south, which could be used for coal deliveries, 
but a line to the proposed Norborne plant would require crossing the BNSF 
line.  Coal deliveries on the NS would originate on UP lines.  UP is not taking 
on any new customers in the foreseeable future during a self-imposed 
embargo until capacity issues can be resolved.  Nevertheless, a route to the 
proposed plant from the NS line was evaluated because it is expected to be a 
viable alternative in the future (AECI, 2006i).  The corridor connecting to 
either or both of these southern lines is referred to as Alternative 1 (Figure 2-
48).  The other alternative for coal deliveries is a BNSF line about 6.5 miles 
north of the plant site that is currently used solely for coal trains.  The BNSF 
has indicated this is the likely route if they transport coal to the proposed 
plant and AECI identified two macro corridors that would interconnect with 
this line (Alternative 2 and 3), as shown in Figure 2-48.  Any of these 
connector lines and their interconnections with existing rail lines would 
require Surface Transportation Board approval. The regulatory approvals for 
connecting to the NS would likely be more rigorous and difficult than any of 
the others as this would require a grade or elevated crossing of the BNSF line 
(AECI, 2006i).   
 
Alternative 1 
 
The macro-corridor identified between the proposed Norborne site and the 
southern BNSF and NS lines is approximately 2.5 miles long (Figure 2-48).  
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There are no residences located within the one-mile corridor. Topography 
within the corridor is flat, with elevations ranging from 675 feet to 685 feet.  
The corridor would allow a direct route from the BNSF mainline to the plant 
site with minimal slope. There are no CAs, parks, and refuges located within 
or near the one-mile corridor.  No major river crossings are necessary to 
connect with the southern BNSF railroad.  A few smaller drainages, the 
largest being the Norborne Drainage Ditch, would be crossed. The railroad 
spur connecting with the NS Railroad would require one extra mile of track 
and one 400-foot long bridge to cross both the existing NS Railroad track and 
the existing track southern BNSF Railroad track.  There are no Interstate or 
U.S. highway crossings within the corridor. Missouri Route DD crosses the 
corridor, and an at-grade crossing would most likely be required. NWI maps 
show approximately 31 acres of wetlands (emergent (28 acres), forested (1 
acre), scrub-shrub (1 acres), and palustrine unconsolidated bottom (1 acre) 
within the macro-corridor (Figure 2-49) (AECI, 2005a).   
 
Alternative 2 
 
The Alternative 2 macro-corridor is about seven miles long and would follow a 
route on the south side of Wakenda Creek (Figure 2-48).  There are 26 rural 
residences but no towns located within the macro corridor.  There are no CAs, 
parks, or refuges located within or near the one-mile corridor. NWI maps 
show about 166 acres of wetlands consisting of: emergent (23 acres), 
forested (110 acres), scrub-shrub (3 acres), and palustrine unconsolidated 
bottom (30 acres) within the macro-corridor (Figure 2-49). 
 
Alternative 3 
 
The Alternative 3 macro-corridor is about seven miles long and would follow 
the West Fork of Wakenda Creek (Figure 2-48).  There are 34 residences 
within the macro corridor, most of them in the small community of 
Rockingham (AECI, 2005a).  Crossings of six small streams would be 
required, the largest of which is the West Fork of the Wakenda Creek. 
 
There would be one crossing of a transmission line.  According to NWI maps 
there are approximately 102 acres of wetlands consisting of (emergent (21 
acres), forested (57 acres), scrub-shrub (1 acres), and palustrine 
unconsolidated bottom (23 acres) within the macro-corridor (Figure 2-49) 
(AECI, 2005a). 
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Refinement of Corridors 
 
In 2006 AECI conducted another study, for the purpose of narrowing the 
macro corridors and identifying proposed routes (AECI, 2006i).  
 
Alignments approximately 1,200 feet wide were established within each 
corridor to determine a potential centerline for the route corridor.  The right-
of-way width for a new rail line would be approximately 150 to 200 feet, 
depending on local conditions including cut and fill requirements.  The 
following discusses each of these alignments, comparing potential for cut and 
fill, and environmental considerations.   
 
Corridor Characteristics  
 
The key considerations in the development of a rail line for heavy haul trains, 
such as unit coal trains, are grade and curvature.  Inclines and declines 
acceptable for vehicle traffic can be many times steeper than those required 
for safe movement of the heavy coal trains, which may be a mile long.  Even 
minimal inclines over distances of a mile or more can cause locomotives to be 
unable to continue to pull the weight of the train up the incline or loose wheel 
traction on the rails.  Additionally, the weight of the train being pulled uphill 
may cause car couplers to fail (pull apart), resulting in separation of the train 
and derailments.  Conversely, the weight of a train on a decline may also 
cause the couplers of cars at the bottom of the hill to fail as they are not 
strong enough to hold the weight pushing down the hill.  As such, to reduce 
construction costs and environmental impacts associated with earthwork to 
create a suitable rail grade, it is desirable to locate rail lines for coal along 
level to nearly level topography to the extent practicable.   
 
Trains in motion along a straight line exert extensive force to continue in a 
straight line when entering a curve.  Therefore, it is highly desirable to 
minimize curves in rail line and maintain the straightest track possible.  Rail 
track curves must be more open than road curves to prevent train 
derailments. Requirements for open, gentle curves greatly reduce the 
flexibility of where a rail line can be located and the ability to route around 
potential problems or concerns.  To avoid any problem areas may require the 
alignment of a rail line for a mile or more in advance of the problem area in 
order to maintain suitable curve and grade for safe rail operations.   Curves 
along a rail line incline result in forces on the train that magnify the actual 
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grade slope, causing the train to experience a greater uphill grade than 
actually present (AECI, 2006i).  
 
The following provides a discussion of the development of the location and 
characteristics for each rail route corridor based on the potential alignment.  
These characteristics include natural and human resources along the 
alignment, as well as discussion of the construction requirements.   
 
Alternative 1 Route Corridor  
 
This alternative includes a connection to the BNSF line and potentially also to 
the NS line.  These two lines run parallel to one another south of the 
proposed Norborne Site. Adequate space appears to be available for 
construction and operation of both of these lines.  As discussed earlier, 
connection to the NS line would likely require either an at-grade or elevated 
crossing of the BNSF.  An at-grade crossing of the BNSF rail line would likely 
raise safety and operating issues related to unit coal trains blocking this line.  
An overhead crossing may raise similar concerns, particularly during 
construction and if BNSF has any plans for additional tracks or sidings through 
this area.   BNSF has indicated it does not want regular movements of unit 
coal trains over this rail line for delivery to the plant (AECI, 2006i).  Unit coal 
trains generally travel at slower speeds than the intermodal traffic currently 
moving over the BNSF line.  Coal trains operating on this main line as well as 
slowing and switching onto the rail line to access the plant would create 
potential safety and operational conflicts with existing high-speed intermodal 
traffic.  However, BNSF has indicated it may be possible to connect to this 
main line for deliveries of construction material.  Delivery of construction 
material would include only a few short trains and would be limited to the 
short term of construction, as opposed to unit coal trains which would include 
several trains per week for the life of the plant.   
 
The area of the southern corridor is relatively open and flat.  The principal 
consideration in development of a route corridor is the track geometry 
required to elevate the connecting track over the BNSF line and then return to 
ground elevation to connect to the NS line.  Alternative 1 (Figure 2-50) would 
extend from the plant site, crossing Missouri Route DD.  While this may 
remain as an at-grade crossing, AECI is also evaluating the possibility of 
elevating Missouri Route DD over the proposed railroad line.  South of 
Missouri Route DD, a connecting line to the NS would need to begin to gain 
elevation in order to maintain a suitable grade and still have sufficient
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Figure 2-50.

Alternative 1 Route Corridor

Norborne Site
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clearance over the BNSF line.  After crossing the BNSF, Alternative 1 would 
turn to the west, lowering in elevation until it could connect with the NS line.    
 
The topography of Alternative 1 is generally flat.  No areas of cut would likely 
be required for construction of this line.  However, for a connection to the NS, 
it is likely that nearly two miles of the line (one mile on either side of the 
bridge over the BNSF) would be elevated on fill to bridge over the BNSF line 
and provide approximately 30 feet of clearance (sufficient clearance for  
double-stack intermodal train traffic).  Maximum fill depth would be 
approximately 30 feet.  However, as no areas of cut would be required for 
this connection, all fill material would need to be obtained from other areas or 
sources, requiring fill to be transported to the construction area.  Alternative 
1 would be approximately 2.8 miles long, crossing all cropland.  Only one 
residence would be within 1,000 feet.  One stream, one drainage ditch, and 
one road would be crossed, the road at-grade.  The entire route is within the 
Missouri River floodplain.  No woodland would be cleared. Most of the land for 
this route would be within AECI’s plant property.   
 
Good field access is available from local roads, also minimizing the 
fragmentation and isolation of small plots of acreage that could result from 
rail line construction.  Aside from the amount of fill material required for the 
option of connecting to the NS line, the potential construction and 
environmental issues associated with Alternative 1 are minor.  However, the 
regulatory issues associated with crossing the BNSF could be substantial.  For 
this crossing, a railroad would need to make the crossing petition to the 
Surface Transportation Board for authority to construct and operate the 
crossing.  The Board may require an evaluation of the potential environmental 
impacts associated with the crossing, including construction of the rest of the 
rail line.  However, if these impacts are included in the project EIS, the Board 
could adopt the EIS and not do its own environmental review.   
 
Should AECI decide to pursue an at-grade crossing of the BNSF, the same 
process would apply.  Impacts for construction of a connection to the BNSF 
would be similar to those of the NS connection, without the requirement for 
fill to cross over the BNSF line.  Environmental impacts would not be 
substantially different if two rail lines are constructed than for the single BNSF 
connection, except for the fill requirements for the NS line.  A second grade 
crossing of Missouri Route DD would also be required but the two tracks could 
likely be aligned to cross the road at the same location.   
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Alternative 2 Route Corridor  
 
Generally, this corridor takes advantage of the Wakenda Creek Valley where 
the topography is relatively flat minimizing grade changes and cut and fill 
requirements.  The refined corridor was placed in the most likely location in 
the creek valley (Figure 2-51).  In crossing over the ridge from the Wakenda 
Creek Valley to the proposed plant site, the route was placed along 
drainageways along both sides, at a location where the dividing ridge is fairly 
narrow, to reduce earthwork cutting requirements.  The route was widened at 
this location:  the most advantageous cut through the ridge comes in close 
proximity to a residence.  The widening was included to allow more flexibility 
in this area.  If the rail line would begin to rise from the floodplain east of the 
plant site, it is likely that the grade of Missouri Route JJ would need to be 
raised due to the rail line crossing this road above the existing grade but not 
at sufficient elevation to facilitate the clearances necessary for a grade 
separated crossing, with the rail line passing over the road.  Missouri Route JJ 
would need to be raised to provide a level crossing area at the road, as 
opposed to a hump in the road at the crossing location.  Changes to Missouri 
Routes would be coordinated with the Missouri Department of Transportation 
(MoDOT).   
 
At the top of the ridge, the rail line would be 15 feet or more below the grade 
of the road, potentially requiring the road to be raised (depending on the final 
depth of cut) and a bridge constructed over the rail line.   
 
Once in the Wakenda Creek Valley, Alternative 2 would best be located along 
the west side of the valley.  This location provides a section of land several 
hundred feet wide that is relatively flat within which the line could be located.  
Such flexibility is not available if the east side of the valley is followed as 
Wakenda Creek is located at the bottom of the valley slope in many areas.  
Following the east side of the creek would require the rail line to be located 
up-slope from the creek (increasing cut and fill), have several crossings of 
Wakenda Creek, or require realignment of the creek to provide space for the 
rail line.   
 
During final design, the exact location of the rail line along the west side of 
Wakenda Creek Valley would be determined.  This location would focus on 
development of an alignment that would result in equal amounts of cut and 
fill material.  It is anticipated that the alignment would be cut into the side 
slope on the west side of the creek valley in order to generate fill material.   
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Figure 2-51

Alternative 2 Route Corridor

Norborne Site

Source:  AECI, 2006i
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Substantial fill material would be generated crossing the ridge between the 
Wakenda Creek Valley and the proposed plant site, as discussed above.  
However, fill material would be needed to construct an elevated rail bed for 
drainage as well as to connect with the BNSF main line as discussed below. 
 
Alternative 2 would generally follow the bottom of the west slope of Wakenda 
Creek northward to the BNSF line.  The BNSF line currently bridges over 
Missouri Route JJ just south of Wakenda Creek.  In order to take advantage of 
the existing bridge and eliminate the need to construct a second bridge with a 
switch to connect to the mainline, Alternative 2 would connect to the BNSF 
line east of Missouri Route JJ, curving southward from the BNSF line into the 
Wakenda Creek Valley.  The BNSF line is currently approximately 26 feet 
above the elevation of the Wakenda Creek Valley.  This difference in elevation 
would necessitate Alternative 2 rising from the creek valley to the same 
elevation as the existing line.  Approximately 3,500 feet of fill, a maximum of 
approximately 25 feet in height, would be required for this connection. 
 
Alternative 2 would be approximately 34,500 feet in length (6.5 miles).  It 
would cross undeveloped land, consisting of cropland (30,500 feet) and 
pasture (4,000 feet).  Of concern to landowners would be fragmentation of 
fields by the rail line, making them more difficult to farm, decreasing field size 
and isolating lands from access.  In pasture, fencing would be necessary to 
keep livestock off the line.  Similar issues would arise where the line crosses 
pasture as for cropland, however, these would not likely be as significant as 
for cropland.   
 
Three homes or farmsteads and several out-buildings would be within 1,000 
feet of Alternative 2.  Alternative 2 would cross Missouri Route JJ and up to 
six county roads at grade.  AECI is evaluating the potential of elevating 
Missouri Route JJ over the railroad crossing rather than remaining at grade.  
It would have 3-5 stream/drainage crossings, depending on the final 
alignment.  These stream crossings would generally be small and could easily 
be accommodated with concrete box or steel pipe culverts.   
 
Although approximately 1,600 feet of woodland would be cleared, many 
wooded areas would remain undisturbed, providing some screening of the rail 
line from the viewsheds of area residences.  As aligned, Alternative 2 would 
pass under an existing 169-kV transmission line.  However, the location of the 
intersection of the electric line and the rail line is near a tower structure, 
maximizing the clearance over the rail line.  It is not expected that 
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modification to the transmission line would be required to maintain required 
clearance between the rail line and the electric line.  Wetlands along the rail 
line occur as streams/drainages and farm ponds.  Only narrow bands of 
wetlands at stream crossing locations would be affected. 
 
Alternative 3 Route Corridor  
 
Alternative 3 follows the West Fork (WF) of Wakenda Creek.  The refined 
corridor was placed in the stream valley to take advantage of the relatively 
flat topography (Figure 2-52).  The refined corridor also takes advantage of 
the relatively flat topography along an un-named intermittent tributary that 
extends north from the plant site and climbs out of the Missouri River 
floodplain.  It would cut through the top of the ridge at a relatively narrow 
location, approximately 300 feet wide and therefore minimizing the length of 
cut, and then drop into the Wakenda Creek Valley using a drainage swale 
flowing north into the creek valley.   
 
Routing along the intermittent tributary and the drainage swale would help 
minimize the overall depth and length of cut required to maintain suitable 
grade for the rail line as it extends north from the plant site.  As with 
Alternative 2, Alternative 3 would likely be located along the side slope of the 
valley, requiring areas of cut and fill, using the excavated material to 
generate fill material to elevate the rail bed, getting over the ridge into the 
valley and generating fill material for the connection to the BNSF.  Unlike the 
Wakenda Creek which runs along the east side of a several hundred foot wide 
valley, the West Fork meanders back and forth along a narrower valley.  Cuts 
into the valley side slopes would be necessary to keep the rail line away from 
the creek and minimize stream crossings.  Even as such, it appears that two 
crossings of WF Wakenda Creek would be necessary, as would crossings of 
numerous tributaries connecting to it.   
 
Final design of Alternative 3, if selected would determine the exact location of 
the rail line, focusing on development of an alignment that would balance cut 
and fill quantities and minimize stream crossings to help minimize cost and 
environmental impacts.   
 
As shown in Figure 2-52, Alternative 3 has two options for connection to the 
BNSF.  The first connection alignment would turn north, extending from the 
creek valley along an unnamed intermittent tributary.  Following this tributary 
would allow the rail line to gain elevation, minimizing the fill material needed  



2-145

Figure 2-52

Alternative 3 Route Corridor

Norborne Site

Source:  AECI, 2006i
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to reach the elevation of the BNSF rail line for the connection.  However, this 
alignment would create a difficult uphill turn. Over approximately 10,500 feet 
this connection would use the natural slope of the drainage to gain 
approximately 100 feet in elevation. Cut and fill would still be required to 
construct a suitable rail bed along the side slope of this drainage and at least 
one stream crossing would be necessary. 
 
To establish a suitable grade, the rail line would likely need to begin to rise in 
elevation approximately 2,000 feet before turning up the drainage, requiring 
additional fill in the creek valley and cutting into the north side of the creek 
valley.  Maximum fill for this area would be approximately 40 feet.  This 
connection would be within the macro corridor previously identified for rail 
line construction.     
 
A second option for the BNSF connection by Alternative 3 would be to 
continue west along the WF Wakenda Creek to connect to the BNSF line 
southwest of the BNSF crossing of the creek itself.  For this connection, 
Alternative 3 would use the side slope of the creek to gain approximately 80 
feet in elevation from the creek valley to the elevation of the BNSF line.  Side 
sloping could occur over approximately 7,000 feet, minimizing the need to 
gain elevation from fill within the creek valley.  This alignment would be 
relatively straight, lacking the uphill turn required for the other Alternative 3 
connection.    
 
While the length of fill would be less than the other Alternative 3 connection, 
the maximum depth of fill would be similar, approximately 40 feet.     
 
Alternative 3 would be approximately 33,000 feet in length (6.25 miles) for 
either connection.  It would be located in similar land use as Alternative 2, 
crossing undeveloped land, including approximately 20,000 feet of cropland 
with pasture making up the remainder (approximately 13,000 feet).  These 
lengths vary slightly depending on the connection alignment but generally 
show that Alternative 3 would cross more and have a higher percentage of 
pasture along the alignment than Alternative 2.  However, similar to 
Alternative 2 there would be likely concerns of landowners for fragmentation 
of fields by the rail line, making them more difficult to farm, decreased field 
size and isolating lands from access.  In pasture, fencing would be necessary 
to keep livestock off the line.  Similar issues as for cropland would arise 
where the line crosses pasture, however, these would not likely be as 
significant as for cropland. 
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Approximately 16-17 homes or farmsteads would be within 1,000 feet of 
Alternative 3.  Both Alternative 3 alignments would cross Missouri Route AA 
and four county roads; the west option would also cross Missouri Route A.  At 
this time it is assumed all road crossings would be at grade.  However, the 
crossings of Routes A and AA may either require a grade separation (rail over 
road) or elevating the road where it crosses the rail line as the rail line would 
be gaining elevation at the locations of these road crossings and would likely 
be higher in elevation at the road crossing than the road itself.     
 
Alternative 3 would have five to seven stream/drainage crossings, depending 
on the final alignment established for the connection options.  These would 
generally be small and could easily be accommodated with concrete box or 
steel pipe culverts.   
 
Approximately 800 feet of woodland would be cleared, most of which is 
located along the West Fork of Wakenda Creek or the tributaries connecting 
with it.   
 
Wetlands along the rail line occur as streams/drainages and farm ponds.  
Only narrow bands of wetlands at stream crossing locations would be 
affected.  One or two crossing of the WF Wakenda Creek would be required.  
The WF Wakenda Creek is classified as Waters of the U.S. by the USACE and 
these crossings would likely be subject to more extensive permitting, and 
potentially mitigation.   
 
Alternative 3 would also cross an existing electrical transmission line, the 
same line discussed for Alternative 2.  While this line and necessary clearance 
requirements would need to be considered during design, it is not anticipated 
that any modification to the transmission line would be required to maintain 
adequate clearance between the rail line and the electric line.   
 
Recommended Route Corridor  
 
AECI’s tabulation of potential impacts and issues for each alternative is 
presented in Table 2-16.  Note that Alternative 1 includes both the BNSF and 
the NS connections.   If only the BNSF connection is considered, the fill would 
not be needed.   
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Table 2-16. Summary of Characteristics of Rail Alternatives 

 Alternative 
1 

Alternative 
2 

Alternative 3 
(eastern) 

Alternative 3 
(western) 

Total Length (miles) 2.8 6.5 6.25 6.25 
Length of Cut (feet) 0 8,000 7,000 7,000 
Length of Fill (feet) 10,000 3,500 10,500 7,000 
Max. depth of cut (feet) 0 35 20 20 
Max. depth of fill (feet) 30 25 40 40 
Home within 1,000 feet 1 3 16 17 
No. of stream/drainage crossings 2 3-5 5-7 5-7 
No. of at-grade road crossings 1 7* 6 6* 
Length of woodland 0 1,600 800 800 
No. transmission line crossings 0 1 1 1 
No. of rail line crossings 1 0 0 0 

* one of these roads may require a grade separation due to rail line elevation above that of the road. 

Source: AECI, 2006i 
 
Table 2-17 is AECI’s rating of alternatives, with 1 being the least impacting, 5 
being the greatest impact.  The unweighted ratings show Alternative 1 as 
having the least impact and Alternative 3 the most.  The only substantial 
issue or concern with Alternative 1 is related to crossing the existing BNSF 
and NS lines, if the connection to the NS is included.  Should AECI pursue the 
sub-alternative of the NS connection, extensive and potentially time 
consuming agency and railroad negotiations and regulatory approvals may be 
required before authority to construct the crossing could be obtained, 
reducing the attractiveness of this route. 
 

Table 2-17. Comparison of Rail Alternative Characteristics 
 Alternative 

1 
Alternative 

2 
Alternative 3 

(eastern) 
Alternative 3 

(western) 
Total Length (miles) 1 5 4 4 
Length of Cut (feet) 1 5 4 4 
Length of Fill (feet) 5 1 5 3 
Max. depth of cut (feet) 1 5 3 3 
Max. depth of fill (feet) 3 1 5 5 
Home within 1,000 feet 1 1 5 5 
No. of stream/drainage crossings 1 3 5 5 
No. of at-grade road crossings 1 5 4 4 
Length of woodland 1 5 3 3 
No. transmission line crossings 1 5 5 5 
No. of rail line crossings 5 1 1 1 

TOTAL 21 36 44 42 
Source: AECI, 2006i 
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After Alternative 1, AECI identified Alternative 2 for consideration as the 
proposed alignment for the proposed rail line connection.  Although slightly 
longer than Alternative 3 and requiring more length and greater depth of cut 
to extend north from the plant site, Alternative 2 would provide much better 
track geometry, having more-open curves, particularly where the alignment is 
going uphill.  
  
Alternative 2 would require substantially less fill to connect to the BNSF line, 
with both options for the connection of Alternative 3 being difficult as a result 
of the substantial differences in grade elevation over relatively short distance.  
Location of Alternative 2 in the wider Wakenda Creek Valley provides greater 
flexibility than the narrower valley of the WF Wakenda Creek for adjusting the 
alignment to minimize project related impacts while maximizing the alignment 
efficiency (grade, curvature).   
 
Outside of Alternative 1, each of the alternatives analyzed had the greatest 
relative impacts in at least two of the categories considered in this evaluation.  
However, the analysis of the alternatives did not indicate any fatal flaws that 
would prevent any of the alternatives from being implemented.   
 
Comparing Alternatives 2 and 3, Alternative 2 would have fewer homes within 
1,000 feet, and fewer stream crossings, with the streams crossed also being 
smaller than those of Alternative 3.  Alternative 3 would require less 
woodland be cleared, however Alternative 2 would have few wetland impacts 
(based on the NWI maps).  Alternative 2 would have the same number of at-
grade road crossings as Alternative 3 or possibly one more.  Alternative 2 has 
fewer stream crossings than Alternative 3 and does not require a crossing of 
Wakenda Creek, while Alternative 3 requires crossing the WF Wakenda Creek 
twice (both are Waters of the United States).   
 
During final design, some of the impacts of Alternative 2 may be reduced 
further by fine tuning the alignment.  These adjustments are possible due to 
the greater flexibility provided by the wider Wakenda Creek floodplain 
compared with the WF Wakenda Creek.  Such fine tuning would not be 
possible with Alternative 3.  This flexibility, combined with Alternative 2 
generally having less overall environmental impacts and better track 
geometry make it a more suitable alignment for the connecting track. 
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Therefore, Alternative 3 was eliminated from further consideration, and the 
refined alignments for Alternatives 1 and 2 were carried forward in the 
analysis. 
 
2.2.11.3 Summary of Rail Alternatives for Proposed Action 
 
Two potential rail lines for coal delivery to the Norborne Site would be the 
Norfolk Southern (NS) line about one mile south of the proposed plant site, 
and the Burlington Northern Santa Fe (BNSF) line about 6-7 miles north of 
the site.  A high-speed BNSF line that runs parallel to the NS line was 
identified as having potential for equipment deliveries, but would not be 
suitable for slower moving coal trains.  AECI identified one-mile wide corridors 
for rail connections from these lines to the plant.  Based on engineering and 
environmental considerations, these corridors were reduced to quarter-mile 
widths and then ranked based on environmental and engineering criteria.  
The connecting line to the south, which was included primarily for the high-
speed BNSF connection, had the most favorable score.  Connecting to the NS 
for coal deliveries may not be an option:  Union Pacific, who would supply this 
line, is not taking new delivery contracts; and the NS connection would 
require a large embankment in the floodplain and a bridge over the BNSF line, 
which may not be practicable.  For coal deliveries from the BNSF line to the 
north, the eastern option, which generally follows Wakenda Creek, had the 
most favorable score and was identified by AECI as part of the Proposed 
Action.  The actual alignment for the railroad would be about 150 feet wide 
and would be identified based on coordination with the railroads. 
 
2.2.12 Transmission Routing Alternatives  
 
This section describes the process of route corridor selection for the 
transmission lines needed to carry electrical energy from the proposed plant 
to AECI’s system.   
 
As part of the Alternatives Study (AECI, 2005a), AECI identified study areas 
for each of the major required transmission route segments.  Within these 
study areas constraints were identified and macro corridors about 2 miles 
wide were selected.   
 
In a later study that focused only on the transmission corridors, AECI 
narrowed the macro corridors and identified route corridors for both the 
Norborne and Big Lake Sites (AECI, 2005d).  The route corridors were 
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generally a quarter-mile wide and more or less centered on the macro 
corridors, except where there were constraints, where going off-center 
resulted in a more direct feasible option, and where the corridors needed to 
be expanded beyond the quarter-mile width to allow for flexibility to minimize 
impacts.  
 
The final right-of-way (ROW) for the transmission lines would be 150 feet 
wide.  In wooded areas trees within the ROW would be cleared using chain 
saws; the tree root systems would not be removed or disturbed.  The cut 
trees would be piled at the edge of the ROW, cut into firewood, or burned in 
accordance with the option selected by the landowner.  Certain large trees 
(danger trees) located outside the ROW would be cut if it was determined that 
these trees could damage the line if they fell (AECI, 2006u).   
 
2.2.12.1 Public Input 
 
This later study also addressed public comments from scoping meetings held 
in August 2005.  Results of public scoping were presented in another report 
(AECI, 2005e).  Most of the public comments related to transmission lines 
expressed concern about electric and magnetic fields (EMF); other expressed 
concerns about impacts to center-pivot irrigation systems and to migratory 
birds, specifically near the Squaw Creek NWR (Big Lake Site).   
 
Impacts of EMFs are discussed in Section 3.15.2.4.1, Impact Assessment.  To 
address this concern, the route corridors were located away from residences 
to the extent practicable.   
 
Impacts to center-pivot irrigation systems, in areas where they are located, 
were avoided to the extent practicable in locating the route corridors, as 
discussed below. 
 
Impacts to birds using the Mississippi flyway cannot be avoided. The 
Mississippi flyway extends across the entire state of Missouri, so any line built 
in the state has the potential to affect migrating birds to some degree.  
Impacts to birds are discussed in Section 3.11.1.2.1, Migratory Birds.   
 
2.2.12.2 Evaluation Criteria 
 
Criteria and the relative weights of each that AECI used in comparing 
alternative transmission line corridors are summarized in Table 2-18 (AECI, 
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2005e).  This table assigns relative weights to those impacts that could not be 
avoided. 
 

Table 2-18.  Factor Weights 
Factor Unit of Measurement Weight 
Total length Miles 5 
Residences within 200 feet of centerline Each 5 
Cropland Crossed Acre 3 
Woodland Crossed Acre 3 
Wetlands Crossed Acre 3 
Businesses within 200 feet of centerline Each 2 
Public facilities within 200 feet of centerline Each 2 
Length parallel to Existing Transmission Lines Miles 1 
Perennial Waterways Crossed Each 1 

Source:  AECI, 2005e  

 
The length of each route corridor and proximity of residences were the factors 
assigned the most weight.  Length is a surrogate for cost, and is also an 
indicator of general impact.  The issue of most concern from the public, based 
on the public scoping, was living in proximity to a transmission line.   
 
Crossings of cropland, woodland, and wetlands were all assigned equal 
weight.  The transmission line eliminates cropland only at the locations of the 
supports, but these can interfere with crop farming (center pivot irrigation 
systems are addressed by location, in the discussions below).  Woodland 
requires clearing along the alignment, for a width of about 200 feet.  
Wetlands can usually be spanned. 
 
Businesses and public facilities within 200 feet of the centerline were assigned 
less weight than residences.  Visual impacts and concerns about EMFs are 
generally more important to people at their homes. 
 
Length parallel to existing lines is considered a marginally positive factor:  
placing the line in an area that is already impacted generally results in 
reduced overall impacts.  But placing two lines together also may reduce the 
redundancy in the overall transmission system (a storm or failure could 
potentially put both lines out).  Crossing of perennial waterways was assigned 
a relatively low weight because most can be spanned without impact. 
 
The route corridors were ranked by each of the weight factors, then scored by 
summing the products of each rank and weighting factor.  The lower the 
score, the less the impact for the criteria evaluated. For example, if four route 
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corridors were being evaluated, the shortest would have a rank of 1 and the 
longest a rank of 4 for the category of length, which has a weight of five.  The 
sub-score in the length category for the shortest route would be 5 (1 x 5) and 
for the longest route, 20 (4 x 5).  The route with the fewest wetland crossings 
would have a rank of 1 (sub-score of 3) in the wetland category; and the 
route with the most wetland crossings would have a rank of 4 (sub-score of 
12) in the wetland category.   
 
The following items were quantified for each route corridor, but not included 
in the weighted scores:  existing transmission line crossings, heavy angles 
(reinforcements need to hold the supports in place at locations of sharp 
angles), residences within the route corridor, businesses within the route 
corridor, public facilities within the route corridor, prime farmland crossed, 
and grassland/open land crossed. 
 
2.2.12.3 Big Lake Site 
 
To provide adequate outlet capacity for the Big Lake Plant, a new double-
circuit 345-kV transmission line would be needed from the site to the existing 
Fairport Substation in DeKalb County, a distance of approximately 57 miles. A 
single-circuit 345-kV transmission line would be needed south from the 
Fairport Substation to a new 345/161-kV substation located near the town of 
Orrick in Ray County (approximately 53 miles distance). From Orrick, two 
new 161-kV transmission lines would need to extend to the existing Missouri 
City Substation in Clay County and to the existing Eckles Road Substation in 
Jackson County (AECI, 2005a).  Figure 2-53 shows the location of these 
substations in relation to the Big Lake Site.  These areas are discussed 
separately, below. 
 
Big Lake to Fairport Transmission Line 
 
Study Area 
 
The study area AECI identified for locating the Big Lake to Fairport 
transmission line is shown in Figure 2-54.  Primary features within this study 
area include Squaw Creek NWR and Big Lake State Park, located just to the 
east of the Big Lake Site; and several relatively large state CAs, including 
Nodaway Valley, Brown, Riverbreaks, Honey Creek, Monkey Mountain, Happy 
Holler (which is in two discontinuous locations, one northeast of Savannah, 
and another northeast of that), and King Lake. 
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Big Lake Site

Source:  AECI, 2005a

Figure 2-53.
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Source:  AECI, 2005a

Figure 2-54.
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There are several smaller state CAs:  McCormack, located just south of 
Squaw Creek NWR; Davis Memorial, Worthwine and Christie in Andrew 
County; and part of Elam Bend in Gentry County.  There is one designated 
Missouri Natural Area (NA) within the study area:  McCormack Loess Mound 
NA.   
 
The Platte River, One Hundred and Two River, and Nodaway River are major 
streams that cross the study area.  The Grand River crosses a part of the east 
end of the study area.  There are a number of public access points along 
these rivers within the corridor that are managed by the MDC. 
 
Towns within the study area include Mound City (population 1,193), Oregon 
(population 935), Forest City (population 338), Savannah (population 4,762), 
King City (population 1,012), and a number of smaller communities.   
 
The area is primarily rural and the major land use is farming.  Center-pivot 
irrigation systems are common in the Missouri River floodplain part of the 
study area, but not in the remainder of the study area.   
 
As shown in Figure 2-54, there are a number of highways, small private 
airports, and transmission lines within the study area. 
 
Almost all of the land in the Big Lake to Fairport study area is considered 
prime farmland, prime farmland if drained or not flooded, or farmland of 
statewide importance. Typically, impacts from transmission lines to prime 
farmland are minimal. All of the agricultural land crossed by the line, with the  
exception of where the poles are placed and where possible guy wires are 
anchored, can remain in agricultural production (AECI, 2005a).  
 
Wetlands are located throughout the study area and are typically associated 
with rivers, streams and lakes. Two major wetland complexes are found in 
the western portion of the study area. The largest one is in Squaw Creek 
NWR. Nearly the entire area of Squaw Creek is a series of small islands of 
upland surrounded by a combination of emergent, scrub-shrub and forested 
wetlands. The north end of Big Lake, in Big Lake State Park is also a large 
complex of different wetland types. Both of these areas are a representation 
of the local pre-settlement landscape. Wetlands such as these provide high 
quality habitat for migratory birds and other wildlife and are considered a 
major constraint when routing a transmission line (AECI, 2005a). Big Lake 
Marsh, a 150-acre marsh in Big Lake State Park, is one of only three marshes 
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in Missouri that have been designated as Outstanding State Resource Waters 
(Title 10 of the Code of State Regulations, Division 20, Chapter 7.031 (10 
CSR 20-7.031).  It is the largest of the three. 
 
Macro Corridor Alternatives 
 
The macro-corridors identified between Big Lake and Fairport ranged from 
about 58 to 68 miles in length (Figure 2-55). The macro corridors shown 
represent three reasonable alternatives, given the constraints of the public 
lands and the desire to avoid communities, allow for potential co-location with 
existing lines as practicable, and create a reasonably direct route.  
 
As shown in Figure 2-55, two of the corridors pass to the south of Big Lake 
State Park, Squaw Creek NWR and Nodaway Valley CA, and one passes to the 
north.  The two southern corridors lie to the north of the group of CAs along 
the Missouri River south of Big Lake. 
 
Route Corridors 
 
As shown in Figure 2-56, the route corridors are labeled by segment.  Each 
segment is an independent piece that can be combined with other segments 
to form a continuous route. Figure 2-57 shows route expansions, on 
Segments C1, C2, C3 and C7. 
 
Segments C1, C2, and C3 were expanded in the vicinity of the Big Lake Site, 
within the floodplain area where center-pivot irrigation systems are prevalent.  
 
Most of the systems extend a quarter-mile in any given direction, effectively 
covering a half-mile in diameter. Therefore, a quarter-mile width would not 
allow much maneuvering of the route to avoid these systems where 
necessary. Segment C7 was also expanded to approximately one-half-mile 
wide at Missouri Route H, just north of the intersection of I-29 and U.S. 
Highway 59. The frequency and positions of the houses along Missouri Route 
H and in the vicinity, as well as the presence of a substation and an existing 
transmission line, necessitated the expansion of the corridor to allow for some 
future routing adjustments, if necessary (AECI, 2005e).  Figure 2-57 shows 
the details of the expansion areas and the constraints, including locations of 
irrigation systems and houses. 
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Big Lake Site

Figure 2-55.

Big Lake to Fairport

Alternative Macro Corridors

Source:  AECI, 2005a
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Figure 2-56.

Big Lake to Fairport

Alternative Route Corridors

Source:  AECI, 2005e

Big Lake Site
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Big Lake Site

Figure 2-57.

Big Lake to Fairport

Route Corridor Expansion Areas

Note:  Irrigation systems, houses,
cemeteries, churches, hog/
poultry/feedlots, and schools
are shown only within the 
expansion areas.

Source:  AECI, 2005e
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Identification of AECI Proposed Route 
 
The evaluation criteria data are summarized in Table 2-19 below.   
 

Table 2-19.  Route Corridor Data:  Big Lake to Fairport 

Route 
Corridor Segments 

Total 
Length 
(miles) 

Residences 
Within 
200 ft 

Businesses 
Within 
200 ft 

Public 
Facilities 
Within 
200 ft 

Crop- 
land 

Crossed 
(acres) 

Wood- 
land 

Crossed 
(acres) 

Wet- 
lands 

Crossed 
(acres) 

Length 
Parallel 

To Existing 
Transmission 
Lines (Miles) 

Perennial 
Waterways 

Crossed 
(number) 

FF1 C1-C4-C7 62.2 1 0 0 6357 949 174 22.4 25 

FF2 C1-C3- 
C6-C7 61.5 1 0 0 6303 958 142 16.5 25 

FF3 C1-C3- 
C5-C8 58.0 0 0 0 5226 1024 146 5.7 13 

FF4 C2-C8 68.4 3 0 0 7247 597 273 35.2 18 

   Source:  AECI, 2005e 

 
Note that FF3 is ranked 1 for both the highest weighted criteria (total length 
and residences within 200 feet), and FF4 is ranked 4 for both of these criteria.  
FF3 also has the lowest acreage of cropland crossed, the second lowest 
acreage of wetlands and the lowest number of stream crossings.  It ranks 
highest only in the acreage of woodland crossings and length parallel to 
existing transmission lines.  The resulting weighted scores are as follows: 
 
• FF1—55 
• FF2—45 
• FF3—39 
• FF4—72 
 
Based on this evaluation, Route Corridor FF3 was identified as the route 
corridor for this section, for the Big Lake Alternate Site.  Other alternatives 
are eliminated from further evaluation.  This route corridor for Big Lake to 
Fairport is shown in Figure 2-58. 
 
Fairport to Orrick / Missouri City / Eckles Road Transmission Line 
 
Study Area 
 
The study area AECI identified for locating this transmission line is shown in 
Figure 2-59.   
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Figure 2-58.

Big Lake to Fairport

Proposed Route Corridor

Source:  AECI, 2005e
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Figure 2-59.

Fairport to Orrick/Missouri

City/Eckles Road Study Area

Source:  AECI, 2005a
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The northern part of this study area is rural and the southern part borders the 
metropolitan Kansas City area.   
 
Public lands within the study area include the Pony Express Lake CA in DeKalb 
County; Wallace State Park in Clinton County; Watkins Woolen Mill State Park 
and State Historic Site and Cooley Lake CA in Clay County; and Crooked River 
CA, a part of the Big Muddy NWR, and Fort Osage County Park in Ray County.  
A 15-acre area of Isley Park in Excelsior Springs has been designated as the 
Isley Park Wood NA (MDC, 1996). 
 
Outside the developed areas, which are concentrated in the southern part of 
the study area, land use is primarily agricultural.  Center-pivot irrigation 
systems are common only along the Missouri River floodplain at the southern 
end of the study area. 
 
Towns within the study area with 2000 census population over 1,000 include 
Excelsior Springs and surrounding communities (population 12,769), Cameron 
(population 8,312), Kearney (population 5,472), Lawson (population 2,336), 
Lathrop (population 2,092), and Maysville (population 1,212).   
 
As shown in Figure 2-59, there are a number of highways, small airports, and 
transmission lines within the study area. 
 
Almost all of the land in the study area is considered prime farmland, prime 
farmland if drained or not flooded, or farmland of statewide importance 
(AECI, 2005a).  
 
Wetlands are located throughout the study area and are typically associated 
with rivers, streams and lakes.  
 
Macro Corridors 
 
Macro corridors are shown in Figure 2-60, as follows: 
 
• Fairport to Orrick—58 to 64 miles.  
 
• Orrick to Missouri City—10 to 12 miles. 
 
• Orrick to Eckles Road—7 to 10 miles. 
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Figure 2-60.

Fairport to Orrick/Missouri

City/Eckles Road 

Alternative Macro Corridors
Source:  AECI, 2005a
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The Fairport to Orrick macro corridors represent reasonably direct routes that 
avoid, or can avoid, public lands and areas of relatively higher population.  
They also provide the option of using existing corridors as practicable.  Orrick 
to Missouri City, a distance of only eight miles, is a problematic route because 
any direct route would require either two crossings of the Missouri River (not 
considered practicable) or crossing the Cooley Lake CA.  Co-location with 
existing transmission lines across Cooley Lake CA was not ruled out; an 
alternative to the north of Cooley Lake CA is also considered.  The short 
segment between Orrick and Eckles Road would need to avoid the part of the 
Big Muddy NWR that lies on a straight line between these two substations.  
One alternative macro corridor goes to one side, and one to the other. 
 
Route Corridors 
 
The route corridor segments, selected and numbered in a manner similar to 
the Big Lake to Fairport section, are shown in Figure 2-61.  Figures 2-62 and 
2-63 show route expansion areas for the north and south parts of this section, 
respectively.  In the north part of the section (Figure 2-62), an expansion 
area was identified on Segment D1, and another on D6.  Both these segments 
are co-located with another transmission line at these locations. The 
expansions would allow for movement away from the existing transmission 
corridor to avoid residences.  In the south part of this section, the housing 
density is so high that some residences would be affected, and the alignment 
was located to avoid as many residences as practicable.  The single expansion 
area in the southern part of this section was placed at a location where the 
flexibility could allow for potential reductions in impacts on residences (Figure 
2-63). 
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Figure 2-61.

Fairport to Orrick/Missouri City

Eckles Road

Alternative Route Corridors

Source:  AECI, 2005e
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Figure 2-62.

Fairport to Orrick/Missouri City

Eckles Road (North)

Route Corridor Expansion Areas

Note:  Irrigation systems, houses,
cemeteries, churches, hog/
poultry/feedlots, and schools
are shown only within the 
expansion areas.

Source:  AECI, 2005e
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Identification of Route 
 
The evaluation criteria data are summarized in the Table 2-20 below.   

 
Table 2-20.  Route Corridor Data:  Fairport to Orrick/Missouri City/Eckles Road 

Route 
Corridor Segments 

Total 
Length 
(miles) 

Residences 
Within 
200 ft 

Businesses 
Within 
200 ft 

Public 
Facilities 
Within 
200 ft 

Crop- 
land 

Crossed 
(acres) 

Wood- 
land 

Crossed 
(acres) 

Wet- 
lands 

Crossed 
(acres) 

Length 
Parallel 

To Existing 
Transmission 
Lines (Miles) 

Perennial 
Waterways 

Crossed 
(number) 

Fairport to Orrick (FO) 

FO1 D1-D13-
D12 59.4 0 0 0 3685 1197 304 36.1 13 

FO2 D4-D6-D7-
D9 58.2 0 0 0 2909 2317 210 16.6 18 

FO3 D4-D6-D8-
D9 59.8 0 0 0 2742 2087 177 23.3 18 

FO4 D2-D3-D7-
D9 64.0 0 0 0 3389 2417 255 9.0 15 

FO5 D2-D3-D8-
D9 65.6 0 0 0 3223 2188 223 15.7 15 

FO6 D2-D5-D6-
D7-D9 60.5 0 0 0 2857 2370 221 15.3 19 

FO7 D2-D5-D6-
D8-D9 62.1 0 0 0 2691 2140 189 22 19 

Orrick to Missouri City (OM) 

OM1 D12-D13-
D14-D16 12.2 0 0 0 1330 202 161 0 4 

OM2 D12-D15-
D16 9.4 0 0 0 1131 104 105 0 1 

Orrick to Eckles Road (OE) 

OE1 D10 9.7 0 1 0 1300 143 72 4.8 2 

OE2 D11 7.2 0 0 0 908 76 61 0 3 

 
Seven combinations were evaluated from Fairport to Orrick (FO), with FO2 
the shortest and FO5 the longest.  The resulting weighted scores for Fairport 
to Orrick are as follows: 
 
• FO1—65 
• FO2—54 
• FO3—41 
• FO4—103 
• FO5—91 
• FO6—74 
• FO7—55 
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Based on this evaluation, Route Corridor FO3 was identified as the route 
corridor for this section of the Big Lake Alternate.  Other route corridors are 
eliminated from further evaluation.  This route corridor for Fairport to Orrick is 
shown in Figure 2-64. 
 
For the Orrick to Missouri City (OM) section, OM1 received a score of 38, and 
OM2 received a score of 24.  Scores for OE1 and OE2 were 40 and 25, 
respectively, for the Orrick to Eckles Road (OE) section.  OM2 and OE2 were 
selected and are considered part of the Big Lake Alternate, and other route 
corridor options have been eliminated from further evaluation (Figure 2-64). 
 
2.2.12.4 Norborne Site 
 
For the Norborne Plant, AECI determined that two 345-kV transmission lines 
and related new and upgraded substation facilities would be required to 
provide adequate outlet capacity for the plant. The transmission lines would 
need to extend to substations that provided for: 
 

1. Reliable outlet of the new generating capacity 
 
2. Adequate transmission capacity into the existing transmission system, 

and 
 

3. enhancements to solve known transmission constraints for service to 
member loads (AECI, 2006t). 

 
First, a line from the proposed Norborne Substation (located east of the 
proposed plant site) to the Thomas Hill Substation in Randolph County 
(approximately 60 miles) would be built (Figure 2-65). A second 345-kV line 
would be built from Norborne to Central Electric Power Cooperative’s (Central) 
Sedalia Substation in Pettis County (approximately 50 miles) and then to the 
Mt. Hulda Substation in Benton County (approximately 24 miles).  The first 17 
miles of this line, to the location near the town of Corder, where the line 
would cross the Kansas City Power and Light 345kV line from Overton to 
Sibley, would be double-circuit 345 kV.  The structure for the double circuit 
line would be slightly different from the standard H-frame single circuit design 
that would be used for the rest of the transmission project for Norborne.  
Support poles would be single structures approximately 105 feet tall.  The H-
frame structures would be about 80 feet tall.  
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Figure 2-65.

Norborne Site

Interconnection Points

Source:  AECI, 2005a
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The substation that would be located just east of the Norborne Plant would be 
within the facility boundaries.  No substation expansion would be required at 
the existing Thomas Hill Substation.  The new substation near Corder would 
require approximately five fenced acres.  At Sedalia and Mt. Hulda, the 
existing substations would be expanded to accommodate the new facilities 
and would need to be constructed on three fenced acres at each site.  
Transformers (345/161 kV) and related switching, safety and control 
equipment would be added to one or both of these substations. Adequate 
outlet capacity in the area would be provided by the existing 69-, 138- and 
161-kV subtransmission system. This system would consist of existing 
facilities as well as new and upgraded facilities that are in various stages of 
planning (AECI, 2005a). Figure 2-65 shows the location of these substations 
in relation to the Norborne Site.  These areas are discussed separately, below. 
 
Norborne to Thomas Hill Transmission Line 
 
Study Area 
 
The study area AECI identified for locating the Norborne to Thomas Hill 
transmission line is shown in Figure 2-66.  The area south of the Missouri 
River was eliminated from the study area because it would have required 
crossing the Missouri River twice.  Primary features within this study area 
include Swan Lake NWR and the adjacent Yellow Creek CA in Chariton 
County; Bunch Hollow CA and Little Compton Lake CA in Carroll County; and 
Thomas Hill Reservoir CA in Randolph County.  A 617-acre portion of Yellow 
Creek CA has been designated as a Missouri NA.  A 90-acre area on private 
land about halfway between Swan Lake NWR and Thomas Hill Reservoir has 
been designated as a Missouri NA:  Nehai Tonkayea Prairie NA (MDC, 1996). 
 
The Grand River and the Chariton River are the major streams that cross the 
study area.  There are a number of public access points along these rivers 
within the corridor that are managed by the MDC. 
 
There are two towns in the study area with a 2000 census population greater 
than 1,000:  Carrollton (population 4,122) and Salisbury (population 1,726). 
 
The area is primarily rural and the major land use is farming.   
 
As shown in Figure 2-66, there are a number of highways, small private 
airports, and transmission lines within the study area. 
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Almost all of the land in the Norborne to Thomas Hill study area is considered 
prime farmland, prime farmland if drained or not flooded, or farmland of 
statewide importance (AECI, 2005a).  
 
Small isolated emergent and scrub-shrub wetlands are randomly scattered 
throughout the study area. Larger areas of forested wetlands are primarily 
associated with rivers, streams and lakes.  (AECI, 2005a).  
 
Macro Corridors 
 
The three macro corridors identified between the Norborne Plant Site and the 
Thomas Hill Substation range from about 62 to 69 miles in length (Figure 2-
67).  The middle corridor is the most direct route, deviating from a straight 
line between Norborne and Thomas Hill to cross the Grand River away from 
meanders and oxbow lakes, and to allow co-location with another 
transmission line in the eastern part of the corridor.  The southern macro 
corridor follows another transmission line route for almost the entire length of 
the corridor.  The northern macro corridor follows an existing transmission 
line at the west side of the study area until it is directly west of the Thomas 
Hill Substation, then goes east to the Thomas Hill Substation, passing south 
of Bunch Hollow CA, Yellow Creek CA, Swan Lake NWR, and Nehai Tonkayea 
Prairie NA.  A connecting segment between the northern and middle corridor 
allows for combinations of these two corridors. 
 
A cultural resources study done in 2006 found that there is an archaeological 
site within the northern macro corridor that is eligible for the National 
Register.  The site is located downstream of the Thomas Hill Reservoir Dam.  
In the southern macro corridor there is a property that is on the National 
Register of Historic Places (NRHP), Locust Hill, located just northeast of 
Brunswick.  There are no properties on or eligible for the National Register in 
the middle macro corridor.  There are several archaeological sites scattered 
throughout all three macro corridors for which determinations of eligibility 
have not been made (AECI, 2006l). 
 
Route Corridors 
 
Norborne to Thomas Hill route corridors and segment designations are shown 
in Figure 2-68, and details of expansion areas are shown in Figures 2-69 
(west) and 2-70 (east).   
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Nehai Tonkayea
Prairie Natural Area

Sources:  AECI, 2005a; MDC, 2006

Figure 2-67.

Norborne to Thomas Hill

Alternative Macro Corridors
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Figure 2-68.

Norborne to Thomas Hill

Alternative Route Corridors

Source:  AECI, 2005e
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Figure 2-69.

Norborne to Thomas Hill (West)

Route Corridor Expansion Areas

Note:  Irrigation systems, houses,
cemeteries, churches, hog/
poultry/feedlots, and schools
are shown only within the 
expansion areas.

Source:  AECI, 2005e
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Figure 2-70.

Norborne to Thomas Hill (East)

Route Corridor Expansion Areas

Note:  Irrigation systems, houses,
cemeteries, churches, hog/
poultry/feedlots, and schools
are shown only within the 
expansion areas.

Source:  AECI, 2005e
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Segments A1 and A3 were expanded to approximately 1.5 miles in width near 
the Norborne site to provide some flexibility in identifying a route that would 
avoid homes in the vicinity (Figure  2-69). A compounding factor in this area 
is rough terrain. A route utilizing this expanded area could minimize visibility 
and impacts to residences, but may also be slightly more expensive than a 
more direct route within the original quarter-mile route-corridor because of 
added angles and length of the route. Along Segment A3, the route-corridor 
was expanded southeast of the intersection of Missouri Routes E and OO to 
allow for route alignments that would best minimize impacts to residences 
along Missouri Route EE (Figure 2-69). On Segment A4, the route-corridor 
was expanded from just west of Missouri Route EE to U.S. Highway 65 (Figure 
2-69). This expansion was added to assist in minimizing impacts to residences 
and a feedlot located within the route corridor. Segment A4 was also 
expanded just east of U.S. Highway 65 along Missouri Route UU (Figure 2-
69). A number of residences occur along Missouri Route UU and because the 
road turns repeatedly within the quarter-mile route-corridor, the expansion 
provides options to avoid the residences and possible repeated crossings of 
Missouri Route UU. 
 
Segment A4 was also expanded at the crossing of the Grand River near 
Missouri Route M to allow for the development of routes that minimize 
impacts to wetlands and optimize access for construction of the line across 
the river (Figure 2-70).  Segment A5 has three expansion areas between the 
towns of Brunswick and Keytesville to allow for potential reductions in impacts 
to residences (Figure 2-70) (AECI, 2005e). 
 
Identification of Proposed Route 
 
The evaluation criteria data are summarized in the Table 2-21 below.   
 

Table 2-21.  Route Corridor Data:  Norborne to Thomas Hill 

Route 
Corridor Segments 

Total 
Length 
(miles) 

Residences 
Within 
200 ft 

Businesses 
Within 
200 ft 

Public 
Facilities 

Within 
200 ft 

Crop- 
land 

Crossed 
(acres) 

Wood- 
land 

Crossed 
(acres) 

Wet- 
lands 

Crossed 
(acres) 

Length 
Parallel 

To Existing 
Transmission 
Lines (Miles) 

Perennial 
Waterways 

Crossed 
(number) 

NT1 A1-A2-A6 69.8 1 0 0 5491 1327 334 15.5 15 

NT2 A1-A2-A7-
A8 70.6 1 0 0 5517 1206 317 28.4 19 

NT3 A1-A3-A4-
A8 61.9 2 0 0 5010 694 290 7.7 18 

NT4 A1-A8-A5 67.2 2 1 0 5761 803 247 54.2 14 
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Seven combinations were evaluated from Norborne to Thomas Hill (NT), with 
NT3 the shortest and NT2 the longest.  NT3 had the lowest acreages of 
cropland and woodland crossed, and the second lowest acreage of wetland 
crossed.  Residences and businesses near the centerline were low for all 
alternatives, and none had public facilities within 200 feet of the centerline.  
The resulting weighted scores for Norborne to Thomas Hill are as follows: 
 
• NT1—57 
• NT2—58 
• NT3—40 
• NT4—57 
 
Based on this evaluation, Route Corridor NT3 was identified as the proposed 
route corridor for this section for the Norborne site.  Other route corridors are 
eliminated from further evaluation.  
 
Norborne to Sedalia/Mt. Hulda Transmission Line 
 
Study Area 
 
The study area AECI identified for locating the Norborne to Sedalia/Mt. Hulda 
transmission lines is shown in Figure 2-71.  Just south of the Norborne Site, a 
Missouri River crossing would be required.  The south part of the study area 
borders on the Truman Reservoir/Lake of the Ozarks area. 
 
Larger public lands within this study area include: 
 
• Lafayette County:  a portion of the Big Muddy NWR and nearby Baltimore 

Bend CA, both located on the south side of the Missouri River; Maple Leaf 
CA, and the Confederate Memorial State Historic Site in Higginsville. 

 
• Saline County: Grand Pass CA, adjacent to the Missouri River, and nearby 

Van Meter State Park; Blind Pony Lake CA; Blue Lick CA; and Marshall 
Junction CA.  The 114-acre Van Meter Forest NA is located within Van 
Meter State Park (MDC, 1996).  Also within Van Meter State Park is the 80-
acre Van Meter Marsh, one of only three marshes in Missouri designated as 
Outstanding State Resource Waters.  

 
• Johnson County: Perry Memorial CA, Kearn Memorial Wildlife Area, 

Whiteman Air Force Base (AFB), and Knob Noster State Park. 
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KATY Trail

Sources:  AECI, 2005a; MoDOT, 2006

Figure 2-71.

Norborne to Sedalia/Mt Hulda

Study Area
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• Pettis County: Bothwell Lodge State Historic Site, located on the north side 
of US 65 north of Sedalia, Perry Memorial CA and Paint Brush Prairie CA.  A 
74-acre portion of the Paint Brush Prairie CA has been designated as the 
Paint Brush Prairie NA (MDC, 1996). 

 
• Benton County: Mora CA, Hi Lonesome Prairie CA, Big Buffalo Creek CA, 

and a small portion of Truman Reservoir property. A 40-acre portion of the 
Big Buffalo Creek CA has been designated as the  Big Buffalo Creek Fen NA 
(MDC, 1996).  Also, 1.5 miles of Big Buffalo Creek within the CA has been 
designated as an Outstanding State Resource Water. 

 
The KATY Trail State Park, a 220-mile long rails-to-trail conversion that 
begins in Clinton, Missouri and ends in St. Charles on the Missouri River near 
St. Louis, crosses the southern part of the study area diagonally.   
 
From Clinton at the southwest of the study area, it travels northeast through 
Sedalia and out of the study area (Figure 2-71).  There are also a number of 
smaller parks, CAs, and MDC river access areas within the study area. 
 
Land use in the study area consists of large areas of timber and open 
grassland with scattered cities and towns. The northern and central portions 
of the study area are generally flat to rolling with large areas of open 
grassland. The southern portion, near the Mt. Hulda Substation, is dominated 
by woodlands. Residential and commercial development is generally sparse 
throughout the less-developed parts of the study area and more concentrated 
within and near incorporated communities (AECI, 2005a)   
        
Towns in the study area with 2000 census population over 1,000 are 
summarized in Table 2-22 (AECI 2005a). 
 

Table 2-22. Towns in Study Area 
Town 2000 Population 

>20,000  
    Sedalia 20,339 
10,000 to 20,000  
   Warrensburg 16,340 
   Marshall 12,433 
1,000 to 5,000  
   Higginsville 4,682 
   Whiteman AFB 3,814 
   Windsor 3,087 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-185 July 2007 

Table 2-22. Towns in Study Area 
Town 2000 Population 

(97 in Pettis County) 
   Knob Noster 2,462 
   Concordia 2,360 
   Slater 2,083 
   Sweet Springs 1,628 
   Cole Camp 1,028 
   Lincoln 1,026 

 
As shown in Figure 2-71, there are a number of highways, small private 
airports, and transmission lines within the study area. 
 
Almost all of the land in the study area is considered prime farmland, prime 
farmland if drained or not flooded, or farmland of statewide importance 
(AECI, 2005a).  
 
Wetlands are found scattered over the entire Norborne to Mt. Hulda study 
area. Wetlands in the study area include numerous small isolated wetlands 
associated with farm ponds and larger communities associated with rivers, 
streams and lakes. (AECI, 2005a).  
 
Macro Corridors 
 
Corridor lengths for this segment ranged from about 76 to 90 miles (Figure 2-
72.   
 
Between Norborne and Sedalia, the middle route deviates from a straight line 
only to avoid public lands and communities, and is the most direct.  It does 
not use any existing transmission line corridors.  The western route heads 
generally south, moving around public lands and communities, then turns 
east to pass Knob Noster State Park and Whiteman AFB on the north.  From 
the east side of Whiteman, it follows an existing transmission line most of the 
way to the Sedalia Substation.  The eastern corridor trends southeast from 
Norborne, passing east of the Big Muddy NWR and between Blind Pony Lake 
CA and the city of Marshall, to connect with a north-south transmission 
corridor which it then follows to the Sedalia Substation.  An east-west 
connector corridor near the north part of the study area allows for 
combinations of segments, using an existing east-west transmission corridor.
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Figure 2-72.

Norborne to Sedalia/Mt Hulda

Alternative Macro Corridors

Sources:  AECI, 2005a; MoDOT, 2006

KATY Trail
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There is a cluster of several small CAs between the Sedalia and the Mt. Hulda 
Substations:  one corridor goes to the east of these CAs and one to the west.  
The western corridor has a sub-alternative that allows the use of an existing 
transmission corridor. 
 
A cultural resources study done in 2006 found an NRHP property located 
within the eastern macro corridor, the General David Thomson House, located 
south of Hughesville.  No other sites on or eligible for the National Register 
were identified in any of the macro corridors. There are several archaeological 
sites scattered throughout the macro corridors for which eligibility has not 
been determined.  There were no recorded sites for the Sedalia to Mt. Hulda 
macro corridors (AECI, 2006l).   
 
Route Corridors 
 
Route corridors are shown in Figure 2-73 and expansion areas are shown in 
Figures 2-74 (north) and 2-75 (south).  The expansion area around the 
Norborne Plant is to incorporate the plant property, to allow more flexibility in 
routing in this area.  Segment B1 was also expanded just north of US 
Highway 24 and south of the Missouri River to provide some flexibility in 
developing routes around or within an orchard, while also minimizing 
residential impacts (Figure 2-74). 
 
There are four expansions in the Sedalia vicinity (Figure 2-75).  Segment B6 
near Knob Noster was expanded in an area of relatively high housing density, 
to allow flexibility for potential reductions in impacts on residences. Segment 
B8 was expanded at Missouri Route D to provide routing options for avoiding 
a substation and related equipment, a cemetery, center-pivot irrigation 
systems, and residences in the vicinity. Around the Sedalia Substation area, 
Segments B10, B12, and B13 were expanded west approximately 1.5 miles 
for several reasons. First, because the area around the substation is rapidly 
developing, a wider corridor allows for development that may occur before 
the line is approved and ready for construction. Should the new substation be 
located adjacent to the existing Sedalia Substation, the wider corridor 
increases routing option for reaching the substation that would also avoid a 
residential growth area. Second, a substation at Dresden was identified as an 
alternative to Sedalia, and expansions were made to allow for this option.
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Figure 2-73.

Norborne to Sedalia/Mt Hulda

Alternative Route Corridors

Sources:  AECI, 2005a; MoDOT, 2006

KATY Trail
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Figure 2-74.

Norborne to 

Sedalia/Mt Hulda (North)

Route Corridor Expansion Areas

Source:  AECI, 2005e
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Figure 2-75.

Norborne to 

Sedalia/Mt Hulda (South)

Route Corridor Expansion Areas

Source:  AECI, 2005e
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Should the new substation be constructed at the Dresden site, the 
transmission line would no longer need to connect to the Sedalia Substation, 
but would need to continue south to Mt. Hulda.  To make use of the existing 
route-segments B12 and B13, the expanded corridors allow routes to be 
identified connecting to these segments that maximize the distance from the 
rapidly developing area around the Sedalia Substation and east. The area 
around the existing Mt. Hulda Substation was expanded slightly south of the 
quarter-mile corridors to allow for the identification of a new site for the 
proposed substation near the existing substation. 
 
Identification of AECI Proposed Route 
 
The evaluation criteria data are summarized in the Table 2-23 below. Note 
that the option of bringing the line through the Sedalia or Dresden substation 
was still undergoing engineering evaluation at the time of this study. 
Therefore, both alternatives were evaluated though only one would be built. 
 

Table 2-23.  Route Corridor Data:  Norborne to Sedalia/Mt. Hulda 

Route 
Corridor Segments 

Total 
Length 
(miles) 

Residences 
Within 
200 ft 

Businesses 
Within 
200 ft 

Public 
Facilities 
Within 
200 ft 

Crop- 
land 

Crossed 
(acres) 

Wood- 
land 

Crossed 
(acres) 

Wet- 
lands 

Crossed 
(acres) 

Length Parallel 
to Existing 

Transmission 
Lines (Miles) 

Perennial 
Waterways 

Crossed 
(number) 

Norborne to Sedalia (NS) 

NS1 B1-B6-
B10 60.5 1 0 1 5123 1084 195 10.3 14 

NS2 B1-B6-
B9-B11 60.8 1 0 1 5093 1031 194 11.8 14 

NS3 B1-B4-
B7-B10 56.7 0 0 0 6181 726 228 6.2 10 

NS4 
B1-B4-
B7-B9-

B11 
57.0 0 0 0 6151 672 228 7.7 10 

NS5 
B1-B4-
B5-B8-

B11 
69.0 1 0 0 6689 965 212 44.3 20 

NS6 B2-B7-
B10 52.0 0 0 0 5676 675 189 0 7 

NS7 B2-B7-
B9-B11 52.3 0 0 0 5646 622 189 1.5 7 

NS8 B2-B5-
B8-B11 64.2 1 0 0 6484 914 173 38.1 17 

NS9 B3-B6-
B11 61.6 1 0 0 6234 911 229 22.9 18 

Sedalia to Mt. Hulda (SMT) 

SMT1 B12-B14 27.5 1 0 1 1229 1169 127 11.1 12 
SMT2 B12-B15 29.7 0 0 1 1125 1446 108 0.7 8 
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Table 2-23.  Route Corridor Data:  Norborne to Sedalia/Mt. Hulda 

Route 
Corridor Segments 

Total 
Length 
(miles) 

Residences 
Within 
200 ft 

Businesses 
Within 
200 ft 

Public 
Facilities 
Within 
200 ft 

Crop- 
land 

Crossed 
(acres) 

Wood- 
land 

Crossed 
(acres) 

Wet- 
lands 

Crossed 
(acres) 

Length Parallel 
to Existing 

Transmission 
Lines (Miles) 

Perennial 
Waterways 

Crossed 
(number) 

SMT3 B13 25.2 0 0 1 782 1213 22 0 7 
Dresden Alternatives (DA) 

DA1 B16 1.6 0 0 0 223 0 0 0 0 
DA2 B17 2.3 0 0 0 236 28 0 0 0 

 
Nine combinations were evaluated from Norborne to Sedalia (NS), with NS6 
the shortest and NS5 the longest.  None of the route corridors had more than 
one residence or public facility within 200 feet of the centerline, and none had 
businesses within 200 feet of the centerline.  The resulting weighted scores 
for Norborne to Sedalia are as follows: 
 
• NS1—121 
• NS2—116 
• NS3—85 
• NS4—77 
• NS5—141 
• NS6—53 
• NS7—45 
• NS8—116 
• NS9—130 
 
As shown, NS7 scored lowest, with NS6 slightly higher.  As shown in Table 2-
23, both have very similar impacts based on the evaluation criteria.  
Alternative NS7, however, passes closer to Sedalia and through a developing 
area.  This was not addressed in the scoring, but based on this negative 
aspect of NS7 compared to NS6, and their similarity otherwise, NS6 was 
selected as the proposed route for Norborne to Sedalia.  Other route corridors 
are eliminated from further evaluation.   
 
Scores for the Sedalia to Mt. Hulda (SMT) route corridors are as follows: 
• SMT1—51 
• SMT2—47 
• SMT3--29 
 
STM3 scored lower than or equal to the other route corridors in all categories 
and was identified as the proposed route.  For the Dresden Alternative (DA), 
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DA1 scored 24 and DA2 scored 35.  Other than crossing cropland, DA1 had no 
other potential impacts in the evaluation criteria. 
 
2.2.12.5 Summary of Transmission Corridor Evaluation 
 
As part of its Alternatives Study, AECI identified study areas for each of the 
major required transmission route segments.  Within these study areas 
constraints were identified and macro corridors about 2 miles wide were 
selected.  In a later study that focused only on the transmission corridors, 
AECI narrowed the macro corridors and eliminated all but one route corridor 
for both the Norborne and Big Lake Sites.  The second study incorporated 
comments from public scoping held in 2005.  The final route corridors were 
identified based on ranking the corridors on environmental and engineering 
criteria, and were generally a quarter-mile wide except for locations that were 
expanded to allow avoidance options. 
 
Norborne Site. For the Norborne Plant, AECI determined that two 345-kV 
transmission lines and related new and upgraded substation facilities would 
be required to provide adequate outlet capacity for the plant. First, a line 
from the Norborne Substation (located east of the proposed plant site) to the 
Thomas Hill Substation in Randolph County (approximately 60 miles) would 
be built. A second 345-kV line would be built from Norborne to Central 
Electric Power Cooperative’s (Central) Sedalia Substation in Pettis County 
(approximately 50 miles) and then to the Mt. Hulda Substation in Benton 
County (approximately 24 miles). 
 
Big Lake Site.  To provide adequate outlet capacity for the Big Lake Plant, a 
new double-circuit 345-kV transmission line would be needed from the site to 
the existing Fairport Substation in DeKalb County, a distance of 
approximately 57 miles. A single-circuit 345-kV transmission line would be 
needed south from the Fairport Substation to a new 345/161-kV substation 
located near the town of Orrick in Ray County (approximately 53 miles 
distance). From Orrick, two new 161-kV transmission lines would need to 
extend to the existing Missouri City Substation in Clay County and to the 
existing Eckles Road Substation in Jackson County. 
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2.2.13 Energy Conservation and Efficiency 
 
This section discusses energy conservation and efficiency measures—both 
those that represent direct opportunities for utilities and those that do not.  
Energy efficiency in buildings (Section 2.2.13.1), for example, represents the 
largest potential, but does not represent a direct opportunity for utilities.  
Individuals or corporations involved in retrofits or new construction can make 
very large reductions in energy usage, but AECI does not have the authority 
to mandate energy conservation measures.  However, AECI can also provide 
information on energy efficiency measures for buildings (Section 2.2.13.1) 
and federal programs (Section 2.2.13.2) to its members.   
 
The types of programs currently implemented by other utilities, and which 
AECI is evaluating are discussed in Section 2.2.13.3.  There are no standard 
methods for reporting savings from energy efficiency for utilities (NEEP, 
2006).  Little specific information is available on demand reductions that can 
be expected through an energy efficiency program.  The Northwest Power and 
Conservation Council estimates that 85 percent penetration for cost-effective 
energy efficiency measures can be achieved in a 20-year period (NWPCC, 
2005)34.  Available and cost-effective energy measures that would be 
applicable to AECI are discussed in Section 2.2.13.4.  Section 2.2.13.5 
discusses AECI’s current activities related to energy conservation and 
efficiency.  
 
Based on available information, expected levels of demand reduction even 
with an aggressive program would require several years to have an impact on 
a utility’s long-term energy needs. 
 
2.2.13.1 Energy Efficiency in Buildings 
 
Most electricity from power plants is used in one form or another in buildings, 
and buildings thus represent the greatest potential source for electric energy 
conservation and efficiency.  Building use accounts for over 98 percent of 
AECI’s sales.  About 72 percent is residential and the rest is commercial.  
Awareness of the energy (and CO2 emissions) saving potential in buildings 
has grown dramatically in the past few years, particularly in the commercial 
sector.  While AECI can directly implement energy efficiency measures only in 

                                    
34 The NWPCC was authorized by the Northwest Power Act of 1980 and is mandated to 
develop power plans that consider, among other things, energy conservation. 
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its own buildings, it can provide information to members about these 
opportunities. 
 
The Intergovernmental Panel on Climate Change (IPCC)35 identifies buildings 
as a primary target for energy efficiency and the resultant reductions in CO2  
emissions, and has concluded that by 2030, “about 30 percent of the 
projected GHG emissions in the building sector can be avoided with net 
economic benefit” (IPCC, 2007c).  This reference includes both new and 
existing buildings, but does not distinguish between residential and 
commercial. 
 
IPCC’s conclusion is consistent with the objectives of the non-profit U.S. 
Green Building Council (USGBC),36 which has developed and implements the 
Leadership in Energy and Environmental Design (LEED) Green Building Rating 
System™ that is “the nationally accepted benchmark for the design, 
construction, and operation of high performance green buildings” (USGBC, 
2007a). Through the LEED program USGBC provides in-depth technical 
resources for new and existing commercial and retail buildings, homes, 
schools and neighborhood developments.  USGBC reports that buildings 
account for 38 percent of CO2 emissions in the U.S. and estimates that the 
average LEED certified building uses 32% less electricity and saves 350 
metric tons of CO2 emissions annually (USGBC, 2007b).  USGBC reported 
over 800 LEED certified and 6,400 LEED registered projects in 2006 (USGBC, 
2007a).  Recent LEED certifications include Pepsico’s 950,000 square foot 
Gatorade facility in Virginia and the new Chicago headquarters of Exelon, one 
of the nation’s largest utilities (USGBC, 2007d). In its new space, the largest 
office space in the world to receive the LEED Platinum Commercial Interior 
certification in a renovated building, Exelon has reduced electricity 
consumption by more than 43 percent compared to its previous space.  Bank 
of America has a goal of achieving LEED Platinum status for its 2.1-million 
square foot office building currently under construction in New York (Bank of 
American, 2004; Pimlott, 2007).  The highest LEED certification, Platinum, 
can add 5 percent to the construction cost (Pimlott, 2007).  Bank of American 
recently announced a $20 billion initiative “to support the growth of 
environmentally sustainable business activity to address global climate 
change” (Bank of America, 2007).   

                                    
35 See Section 3.1.1.2.5 for a discussion of IPCC and its latest reports. 
36 USGBC membership, which has grown 10-fold since 2000, consists of 91,000 individuals 
and 8,500 member organizations, including corporations, government agencies and non-
profits. 
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CoreNet Global, the worldwide professional association for corporate real 
estate and workplace management, recently issued a study that urges its 
members to adopt and promote 60 percent energy reduction by 2010 and to 
adopt LEED certification for all new development (PRNewswire, 2007).37  
CoreNet Global members manage $1.2 trillion in worldwide corporate assets 
consisting of office, industrial and other space.  
 
While the LEED program has focused on the commercial sector, it is currently 
developing more programs for the residential sector. 
 
Several national building design and construction-related organizations,38 with 
the support of the DOE, recently finalized a memorandum of understanding 
with a goal of carbon-neutral buildings by 2030 (USGBC, 2007b). Carbon-
neutral buildings “use no energy from external power grids and can be built 
and operated at fair market values.”      
 
2.2.13.2 Federal Programs 
 
Two federal energy-efficiency programs, one implemented by the Department 
of Energy (DOE) and one by the USDA, about which AECI could inform its 
members, are summarized below. 
 
DOE.  The DOE reports that its Weatherization Assistance Program for low-
income families is “this country’s longest running and perhaps most 
successful energy efficiency program” (DOE, 2006i).  DOE reports that “On 
average, weatherization reduces heating bills by 31 percent,” with 2006 first-
year average cost savings of $358 and benefit/cost ratio of 1.41. (EIA, 
2006c).   
 
USDA.  Section 9006 of the 2002 Farm Bill mandates that the Secretary of 
Agriculture create a program to make loans, loan guarantees, and grants to 
‘‘a farmer, rancher, or rural small business’’ to purchase renewable energy 

                                    
37 CoreNet Global’s study, released April 30, 2007, is titled “The Energy Challenge:  A New 
Agenda for Corporate Real Estate” 
38 The American Institute of Architects (AIA), the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers (ASHRAE), Architecture 2030, the Illuminating Society of 
North America (IESNA), and the USGBC. 
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systems and make energy efficiency improvements.39  RUS implements this 
program.40  Section 9006 was funded at $23 million in the FY07 Continuing 
Resolution, and is funded at approximately $35 million in the FY08 budget 
request and, in fact, also has support from the President's 2007 Farm Bill 
proposal, which calls for a funding increase to $71 million annually beginning 
in 2008. The program already is a strong success, having leveraged nearly 
one billion dollars in investments in its first four years. Section 9006 has 
invested $87 million in grants and $34 million in loan guarantees for over 800 
renewable energy and energy efficiency projects in 42 states. When 
completed, these projects will yield 330+megawatts of wind power, 170 
million gallons annually in biofuels production, millions of dollars in annual 
energy savings, and over 1 million tons of annual CO2 reductions. This 
national program improves the country's energy security, environmental 
quality and economy.41  Renewable fuels are discussed in detail in Section 
2.2.3 and 2.2.4. 
 
2.2.13.3 Utility Programs 
 
Around the country, a number of electrical utilities sponsor programs that 
encourage customers to conserve energy and invest in energy efficiency 
products and energy-efficient appliances that lower consumer energy bills, 
delay the need for new electrical generation capacity, and reduce the 
emission of greenhouse gases and other pollutants.   There are no standard 
methods for measuring the effectiveness of these programs, and it is difficult 
to determine the results that should be expected.  This section summarizes 
some of the measures that are currently being implemented and reported or 
estimated energy savings. 
 
The following are examples of elements of energy and conservation programs 
offered by various utilities, and currently being evaluated by AECI: 
 

• Informational brochures to residential and business users on specific 
activities to reduce energy consumption. 

 
• Information on federal energy efficient tax credits.  

                                    
39 The Farm Security and Rural Investment Act of 2002 (Pub. L. 107–171) (2002 Act) 
established the Renewable Energy Systems and Energy Efficiency Improvements Program 
under Title IX, Section 9006 (7 U.S.C. 8106). 
40 7 CFR Part 4280.  Federal Register, Vol. 70, No. 136, July 18, 2005. 
41 From USDA/RD 04-11-07. 
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• Rebates or other cost incentives for specific energy-efficient purchases 

(e.g., air conditioners, furnaces, heat pumps, refrigerators, widows, 
insulation, appliances, lighting, and various business equipment).  Often 
these require that the purchases meet the U.S. EPA/DOE ENERGY 
STAR®42 requirements.   

 
• Energy audits by energy experts for residences and/or businesses to 

identify ways to reduce energy use, including cost estimates and 
estimates of savings. 

 
• Cost-sharing and/or loans for high-efficiency farm and/or business 

equipment. 
 

• Appliance recycling. 
 

• Energy tracking assistance, including sub-metering to monitor individual 
energy sources. 

 
• Credits for participation in programs to reduce peak power usage (load 

management). 
 

• “Demand-response” contracts with businesses who agree to reduce 
their electricity use during peak demand times in exchange for a lower 
rate or other incentives. 

 
• On-line energy stores where high-efficiency items can be purchases 

directly. 
 

• Energy-saving contests.  
 
Some utilities provide location-specific information, for example, Austin 
Energy, provider for the City of Austin, Texas, has developed The Sustainable 
Building Sourcebook (2006) that is available on-line and “contains information 
relevant to the Austin area, such as regulatory issues, climate, installation 
guidelines, and sources of assistance.” 
 

                                    
42 ENERGY STAR® is a partnership program between government, businesses and consumers.  
Products must meet specific energy efficiency requirements set by U.S. EPA/DOE to qualify.  
More than 8,000 companies participate. 
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Austin Energy, a leader in energy efficiency programs, reports that since 
implementing its energy efficient programs in 1982, the “combined result has 
saved the amount of electricity equal to the annual output of a 500-MW 
power plant” (Austin Energy, 2007).  This statement has sometimes been 
incorrectly interpreted to mean that Austin Energy, through its energy 
efficiency programs, has avoided the need to build a new 500-MW power 
plant. It would be more correct to claim that Austin Energy has avoided the 
need to build a 20-MW unit since that saved 500-MW annual output that 
Austin reports is spread over 25 years, resulting in average annual energy 
savings equal to the output of a 20-MW unit.  Austin Energy currently owns 
about 2,900 MW capacity (Austin Energy, 2007)  
 
Another utility with an aggressive energy efficiency and conservation 
program, Alliant Energy, with a service area in Iowa, Illinois, Minnesota, and 
Wisconsin, reports that its energy and conservation programs, which have 
been in place since 1991 “resulted in a total avoided energy savings of about 
160 GWh [160,000 MWh] of electricity” for 2004 (Alliant Energy, 2007).  
Savings were about the same in 2003 and were about 230 GWh in 2002.  
(These were the only years reported).  The 2004 savings represent about 0.5 
percent of Alliant’s total generation of about 31 million MWh.  For comparison, 
in 2004 AECI generated about 17 million MWh of electricity (AECI, 2004e).    
 
San Diego Gas and Electric reports that it saved 2.9 million MWh of electricity 
from 1991 to 2006, with an investment of $485 million (San Diego Gas and 
Electric, 2006). or about $167 invested per MWh saved (16.7 cents invested 
per kWh saved).   Higher electricity costs may justify higher expenditures for 
energy conservation.  AECI’s average cost to members is less than 4 cents 
per kWh (AECI, 2007c); AECI could not justify expenditures proportional to 
San Diego Gas and Electric:  this would result in spending four dollars to save 
a dollar’s worth of electricity.  The percent of San Diego Gas and Electric’s 
total generation was not determined, but based on San Diego Gas and 
Electric’s much larger customer base compared to either Austin Energy or 
Alliant Energy, its percent saving is considerably less than either. 
 
Other utilities are planning large investments in aggressive energy 
conservation and efficiency programs.  For example, TXU Energy, a large 
Texas utility, after a recent buyout, announced that it will invest $400 million 
in conservation and energy efficiency activities over the next five years (TXU, 
2007).   
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Regarding reasonably anticipated energy savings, as noted in the introduction 
to this Section 2.2.13, NWPCC estimates that 85 percent penetration for cost-
effective energy efficiency measures can be achieved in a 20-year period.  
The difference that implementation of cost-effective energy efficiency 
measures may make for AECI is discussed in Section 2.2.13.4, below. 
 
2.2.13.4 Midwest Residential Potential 
 
A study by the Midwest Energy Efficiency Alliance on demand side 
management (DSM) opportunities for residential energy consumers in nine 
Midwestern states is relevant to AECI because it has information specific to 
Missouri, where most of AECI’s members are located, and it considers only 
residential energy use, which accounts for about 72 percent of AECI’s energy 
consumption.  The study reached the following conclusions (MEEA, 2006):  
 

• Total electric DSM achievable potential equals an average of about 10 
percent of base case consumption for the 9-state area (13 percent for 
Missouri).  Achievable measures are those that homeowners might 
reasonably be expected to consider. 

 
• “The amounts of electric DSM potential are proportionate to the 

saturations of electric space heating and water heating equipment and 
inversely proportionate to the magnitudes of historic DSM activity.”  Of 
the nine states surveyed, Missouri and Kentucky had the largest relative 
amount of DSM potential. 

 
• For Missouri, about 37 percent of the total electric achievable potential 

is available from measures whose cost of conserved energy is 6 
cents/kWh or less, and about 16 percent is from measures with costs of 
3 cents/kWh or less. 

 
• “The most cost-effective and largest impact electric DSM measures are 

insulating uninsulated attics, installing ENERGY STAR heat pumps, 
installing CFLs [compact fluorescent lamps], removing or replacing 
secondary or inefficient refrigerators or freezers, and low flow 
showerheads.  These measures comprise over 75 percent of the 
achievable DSM potential for measures with costs of conserved energy 
of 6 cents/kWh or less.”  Many have a cost of 3 cents/kWh or less.   
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AECI’s member costs were about 3.5 cents/kWh in 2005, but are expected to 
rise substantially over the next few years.  Currently, measures that cost 
about 3 or 4 cents per kWh or less might reasonably be expected to be 
implemented by homeowners within AECI’s system who are interested in 
energy conservation.  Using MEEA’s achievable potential in Missouri of 13 
percent of base case consumption, and MEEA’s estimate that 16 percent of 
the achievable potential represents measures that cost 3 cents per kWh or 
less, these measures that cost 3 cents per kWh or less represent about 2 
percent of base case consumption.  Not everyone will implement these 
measures.  Two percent of base case consumption spread over 20 years 
(using NWPCC’s time frame) would be a very small amount and difficult to 
measure.  For utilities with higher energy costs, the cost-effective energy 
efficiency measures represent a higher percent of base case consumption, in 
some cases several times higher than AECI’s.  However, with AECI’s current 
low electricity rates, even an aggressive policy to implement energy efficiency 
measures would have little short-term impact on AECI’s forecast need. 
 
2.2.13.5 AECI’s Program 
 
It is more difficult for an organization such as AECI to implement energy 
conservation and efficiency programs than an integrated electric utility that 
controls the flow and marketing of its product from generation to the ultimate 
consumer.  AECI is the generation partner in a three-tiered system where the 
distribution cooperatives are responsible for energy conservation programs.  
However, there are measures being implemented at the distribution level in 
AECI’s system and AECI is committed to expanding these efforts.  AECI’s 
excellent relationship with its cooperative partnership, as evidenced in the 
support at public meetings and from comments on the draft EIS, should 
facilitate its conservation efforts. 
 
Some of the distribution cooperatives currently have energy efficiency and 
conservation programs.  Several cooperatives have load control systems in 
place.  AECI subsidizes energy audits for distribution cooperative’s 
member/customers and some of its distribution members offer this service to 
their customers.  Several distribution cooperatives distribute compact 
fluorescent light bulbs at their annual meetings or sell them at reduced prices 
at their headquarters locations.  Additionally, AECI attempts to send 
appropriate price signals in the rates it sets for power and energy. 
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Going forward, AECI is moving to work with its members to increase cost 
effective energy efficiency and conservation measures at the distribution 
level.  A new position has been created, reporting directly to the chief 
executive officer, to coordinate the effort.  AECI is currently collecting data on 
metering, commercial and industrial load characteristics and appliance 
saturation.  This data will be used in an economic analysis to identify cost 
effective energy efficiency and conservation measures that AECI can begin 
implementing in its system.  The programs would need to be coordinated with 
the distribution cooperatives. 
 
Other options AECI would consider coordinating with distribution cooperatives 
would be getting out information on topics such as:  
 

• DOE’s weatherization program for low-income customers (Section 
2.2.13.2, Federal Programs),  

 
• USDA’s energy efficiency program (Section 2.2.13.2, Federal 

Programs),  
 

• The LEED program, particularly to commercial customers (Section 
2.2.13.1, Energy  Efficiency in Buildings), and 

 
• Energy efficiency topics promoted by other utilities, listed in Section 

2.2.13.3, Utility Programs 
 

• Building energy information for the AECI service area similar to that 
provided by Austin Energy in its Sourcebook (Section 2.2.13.3, Utility 
Programs). 

 
AECI’s current schedule calls for the analysis of options to be complete by the 
end of 2007 and to work with distribution members to begin implementing 
cost effective measures in 2008.  AECI sees this as a long term commitment 
and expect these initial steps to have little impact on its system demand in 
the first several years.  AECI reports that, based on discussions with other 
companies that have been engaged in energy conservation and efficiency 
efforts for many years, they don’t expect to see any significant impact on 
their system for 15 to 20 years.  This is consistent with the NWPCC’s estimate 
of 20 years required for 85 percent penetration for cost-effective conservation 
measures.  
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2.3 ALTERNATIVES ASSESSED IN DETAIL 
 
2.3.1 Introduction 
 
Based on the considerations described above, a limited set of alternatives 
emerged. These are the alternatives described above that were not eliminated 
from further consideration.  They include: 
 
• No action, 
• An alternate project site near Big Lake Missouri, and 
• Use of an IGCC unit to produce the required power. 
 
Each of these alternatives to the Proposed Action is described briefly below. 
 
2.3.2 No Action 
 
CEQ regulations require evaluation of the No Action Alternative, to provide an 
environmental baseline against which impacts of the Proposed Action and 
alternatives can be compared.  Under the No Action Alternative, a plant would 
not be constructed to meet the purpose and need discussed in Section 1, 
Introduction. The railroad connections, well field, water line, and transmission 
lines would also not be built.  However, it would still be necessary for AECI to 
meet the electrical energy requirements of its members, so other actions 
would need to be taken to provide the energy, just not the action described in 
this document. 
 
2.3.3 Alternate Site—Big Lake 
 
If constructed at Big Lake, the project would be very similar to the Norborne 
project, as described in Section 2.4, Description of the Proposed Action.  Only 
one rail connection, to the BNSF line north of the plant, is currently under 
consideration for this site.  The water source would probably be wells at the 
Missouri River, same as for Norborne, but this was not evaluated in detail.  A 
double-circuit 345-kV transmission line would be constructed from the plant 
to the existing Fairport Substation (Figure 2-54), and a single circuit 
transmission line would be constructed from Fairport to a new substation that 
would be constructed near Orrick.  From Orrick, two new 161-kV lines would 
be built:  one to the Missouri City Substation and one to the Eckles Road 
Substation (Figure 2-60).   
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2.3.4 Integrated Gasification Combined Cycle (IGCC) Coal 
 
IGCC power production is based on an old technology being used in a new 
manner that is emerging as a potential way to produce power with less 
impact on the environment.   This alternative involves use of an IGCC power 
plant in place of a SCPC power plant, which is the Proposed Action.  An IGCC 
power plant could be built at either the proposed Norborne site or at the 
alternate Big Lake Site.  If this IGCC were chosen, it would affect only the 
means to produce power.  The IGCC would still require transmission corridors 
to deliver the power, which would be identical to those required by the 
Proposed Action.  Coal would be used to produce the power for either 
alternative. 
 
2.3.5 Proposed Action 
 
The Proposed Action is to construct, operate and maintain a 660 MW net 
SCPC-fired baseload plant at a site near Norborne, Missouri, and includes 
other actions needed to supply fuel and water to the plant, to transmit the 
energy generated by the plant, and to dispose of waste.  The Proposed Action 
is described below. 
 
2.3.6 Comparison of Alternatives Evaluated in Detail 
 
Table 2-24 summarizes the environmental consequences of the alternatives 
evaluated in detail. 
 
2.4 DESCRIPTION OF THE PROPOSED ACTION 
 
This section describes the Proposed Action as it is currently envisioned.  
AECI’s Proposed Action has been identified as USDA/RD’s Preferred 
Alternative.  Specifics of the proposed power plant and associated facilities 
are subject to change during final design and construction.  However, no 
environmental impacts beyond those assessed in this document are 
anticipated. If future changes to the design of the proposed power plant that 
constitute a federal action create the potential for impacts not assessed in this 
EIS, USDA/RD would conduct additional environmental reviews pursuant to 
NEPA. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

Air Resources Power plant operation would result in the 
release of various pollutants, but there 
would be no significant impacts from the 
operation with implementation of the 
pollution control measures and devices 
included in the Proposed Action. The 
analysis indicates no exceedances of any 
National Ambient Air Quality Standards 
(NAAQS) or maximum allowable 
Prevention of Significant Deterioration 
(PSD) increments; no discernable 
impairment to visibility in nearby Class I 
areas, and no threat to the surrounding 
community from mercury emissions. 
 
Construction activities in all locations 
would result in release of particulates and 
exhaust gases, but effects would be short 
term and would occur over a small area at 
one given time, resulting in a minor level 
of impact. 
 
Dust control measures included in the 
Proposed Action would help limit impacts 
to less than significant levels.  
  
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Same as Proposed 
Action. 

The IGCC alternative 
has the potential of 
having somewhat 
different impacts 
than the Proposed 
Action. 
 
Emissions of 
pollutants for which 
there are NAAQS 
would be similar to 
those from the 
Proposed Action, 
though SO2 
emissions could be 
somewhat lower.   
 
As with the Proposed 
Action, ambient air 
quality impacts 
would not cause or 
significantly 
contribute to a 
violation of the 
NAAQS. 
 
CO2 emissions could 
potentially more 
easily be captured 
and this provides the 
potential to treat or 
store those 
emissions so that 
they do not reach 
the atmosphere.  
However, the 
capture and storage 

No impacts  
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

 technology is not 
developed for either 
IGCC or SCPC. 
 
Emissions of 
mercury and 
mercury deposition 
would be similar to 
that related to the 
Proposed Action. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

Geology and  
Soils 

There would be no significant impacts on 
any area of regional geological 
importance (none is present). 
 
Groundwater withdrawal would not result 
in formation of sinkholes. 
 
Loess soils found in parts of the Project 
are highly erodible and care must be 
taken in implementation of erosion control 
measures to avoid impact. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

If this site were 
selected, to avoid 
impacts care would 
need to be taken in 
identifying locations for 
borrow and the landfill 
so as not to impact the 
McCormack Loess 
Mound CA and any 
comparable geologic 
resources that may be 
present in the Deep 
Loess Hills east of the 
site.  
Otherwise, same as the 
Proposed Action. 

Same as Proposed 
Action 
 
 
 

No impacts  

Ground- 
water 

Pumping of an average of 5,600 gpm 
from the Missouri River aquifer would 
result in depression of groundwater in the 
vicinity of the well field.  Aquifer testing 
and groundwater modeling indicate 
negligible impact on other groundwater 
users. 

Construction dewatering of a deep 
excavation for a coal car unloading 
system would result in a short-term 
depression of groundwater levels at the 
proposed plant site, which may result in 
short-term negative impacts to nearby 
groundwater users.  AECI would provide 
alternate water supply for wells with 
adverse impacts, if necessary. 

During operation, solid waste disposal 
activities and use of chemicals and fuels 
have potential for impact, but would be 

Because of the similar 
setting, pumping from 
the Missouri River 
aquifer would likely be 
the means of obtaining 
water at the Big Lake 
Site. Potential impacts 
to existing wells would 
be expected to be 
similar to Proposed 
Action, but site-specific 
studies were not done. 
Effects on wetlands 
may be greater 
because of the 
connectivity between 
the river, the alluvial 
aquifer, and many of 
the floodplain wetlands 
in close proximity to 
the site and Big Lake 

Same as Proposed 
Action. 
 

The 
groundwater 
production and 
monitoring wells 
used to identify 
and test the 
aquifer would 
remain. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

avoided by implementation of 
environmental regulations. 

Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

State Park. 
 

Surface 
Water 

Large area of disturbed soil during 
construction creates potential for impacts 
to streams and other surface water 
bodies, but would be avoided by 
implementation of storm water controls 
through the storm water permit that 
would be required. 
 
During operation, use of chemicals and 
fuels has potential for impact, but would 
be avoided by implementation of 
environmental regulations. 
 
Waste ponds and similar facilities have 
potential for release during major floods. 
 
Conclusion: No significant impacts are 

Similar to Proposed 
Action 
 
 
 
 
 
 

Same as Proposed 
Action 
 
 
 
 
 
 
 
 
 

No impacts. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts and with implementation 
of suggested mitigation measures. 
 

Floodplains The power plant, south rail connector, 
and well field are all located in the 100-
year floodplain of the Missouri River.  The 
power plant is located at the edge of the 
floodplain, about six miles from the river, 
where 100-year flood depths would be 
around two feet.  Part of the north rail 
connector is located in the floodplain of 
Wakenda Creek.  Transmission line 
corridors cross several floodplains that 
cannot be spanned, and supports would 
need to be placed in floodplains.  For the 
plant at least, an analysis would need to 
be done to demonstrate that the 
construction, along with other projects in 
the floodplain, would not cause a rise in 
flood elevation of more than one foot at 
locations upstream of the site.   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 
 

The plant site would be 
much closer to the 
river, and very close to 
the regulatory 
floodway.  Flood depths 
for the 100-year flood 
could be up to nine 
feet, requiring much 
more fill than the 
Proposed Action, and 
more impact. 

Same as Proposed 
Action 

No impacts 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

Farmland The site is located in agricultural land, 
almost all of which is classified as prime 
farmland or prime farmland if drained.  
The site would occupy about 1,750 acres 
of farmland, approximately 750 of which 
would be leased back for agricultural use. 
 
Avoidance to center-pivot irrigation 
systems can be achieved by placement of 
supports. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 
   

The site is not 
completely defined, but 
conditions are the 
same as the Proposed 
Action and impacts 
would be expected to 
be the same. 

Same as Proposed 
Action. 

No impacts. 

Land Use Essentially all land impacted is 
agricultural.  Existing surrounding land 
use is all zoned agricultural and is 
expected to remain so.   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Same as Proposed 
Action. 

Same as Proposed 
Action. 

No impact. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

Public Lands, 
Recreation 
and Visual 
Resources 

There are no public lands or recreation 
areas close to the Proposed Action.  No 
significant adverse impacts on recreation, 
public lands, or visual resources would be 
anticipated under the Proposed Action.  
There would be some adverse visual 
impacts to residences within a mile or two 
of the facility, both during the day and at 
night, from the lights, and within about a 
half-mile of transmission lines,. 
 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Because there are 
public lands much 
closer to the site (Big 
Lake State Park is 
within two miles), 
impacts would be 
greater; public 
perceptions of negative 
impacts on public lands 
due to the presence of 
a power plant are 
greater for the Big 
Lake Site, based on 
scoping comments.  
Impacts on residences 
are greater because of 
two communities near 
the site.  There would 
be a visual impact on a 
National Historic 
Register site. 

Same as Proposed 
Action. 

No impacts. 

Vegetation No areas of high quality native vegetation 
were identified within the plant site.  
There would some impact to riparian 
corridors with construction of the north 
rail connector, and there is some potential 
for impact at major stream crossings of 
transmission lines, particularly at the 
Grand River. 
 
Conclusion: No significant impacts are 
expected. 
 
 
 
 

Similar to Proposed 
Action. 

Same as Proposed 
Action. 

No impacts. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

Wetlands A total of 3.56 acres of jurisdictional 
Waters of the United States and 3.14 
acres of potential wetlands were identified 
on the plant and landfill site and within 
the well field.  A Section 404 permit may 
be required if these areas would be 
disturbed, however, it appears probable 
that the wetlands can be avoided.  
Delineation of the rail connectors would 
be required when the alignments are 
finalized, but no more than about one 
acre of impact is expected.  Transmission 
lines can generally span wetlands and 
thus avoid impact, expect for wooded 
wetlands, which must be cleared.  A 
delineation of any impacted wetlands 
along the transmission corridor would be 
required after the final alignment is 
selected. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts, and implementation of 
mitigation that may be required under the 
Section 404 permit. 
 

Wetlands were not 
delineated, but, based 
on NWI maps and the 
similar setting, the 
impact on wetland 
acreage would is 
expected to be similar 
to the Proposed Action. 
Some effects may be 
greater because of the 
connectivity between 
the river, the alluvial 
aquifer, and many of 
the floodplain wetlands 
in close proximity to 
the site and Big Lake 
State Park. 

Same as Proposed 
Action. 

No impacts. 

Fisheries and 
Wildlife 

There is potential to impact migratory 
birds, which are protected under the 
Migratory Bird Treaty Act and an 
executive order, primarily by collisions 
with transmission lines, and to a lesser 
extent the power plant stack and taller 
structures, especially when these 
structures are lit at night. 
 
Conclusion: No significant impacts are 

Construction and 
operation of a power 
plant at the Big Lake 
Site, which is close to 
the Squaw Creek NWR, 
and the presence of a 
transmission line 
adjacent to the Squaw 
Creek NWR, could 
potential cause 

Same as Proposed 
Action. 

No impact. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts, and implementation of 
suggested mitigation. 
 

significant impacts to 
the large populations of 
migratory birds that 
use the refuge.  These 
impacts could be 
caused by collisions 
with the plant stack or 
other buildings, 
especially when lit at 
night, or by collisions 
with transmission lines. 
Migratory birds, 
including raptors, are 
protected under the 
Migratory Bird Treaty 
Act and the Executive 
Order on Protection of 
Migratory Birds. 

Threatened 
and 
Endangered 
Species 

There is some potential for habitat for 
bald eagles, Indiana bats, and the eastern 
massasauga rattlesnake on certain 
wooded parts of the project area (but not 
at the plant site).   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts, and implementation of 
suggested mitigation. 
 
 

Most impacts would be 
similar for the Big Lake 
Site, except there is 
not potential for 
impacts to the eastern 
massasauga 
rattlesnakes, but there 
would be potential for 
additional impacts 
related to the presence 
of Big Lake and Squaw 
Creek NWR.  According 
to the FWS the Squaw 
Creek NWR has some 
of the largest 
concentrations of 
wintering bald eagles in 
the Midwest, and bald 
eagles have historically 

Same as Proposed 
Action. 

No impacts. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

nested at Big Lake 
(AECI, 2005d).  The 
proximity of a new 
power plant and 
transmission line to 
these areas could 
potentially result in 
significant impacts 
primarily from 
collisions with 
transmission lines. 

Cultural 
Resources 

Phase I and Phase II efforts were 
completed for the area within the facility 
boundary, and desktop studies were done 
for the rail corridors and transmission 
lines.  Additional investigation would be 
required when final alignments are 
selected.  No significant resources were 
identified. 
 
Conclusion:  No significant impacts. 
 

If the Big Lake Site 
were selected, the 
potential visual impact 
of the plant on the 
NRHP-listed Rulo 
Bridge on US 159 
would need to be 
assessed.  The bridge 
is located immediately 
north of the site.  The 
potential impact of the 
transmission line on 
the Absolom Riggs 
House near Weatherby 
would also need to be 
assessed. 

Same as Proposed 
Action. 

No impact. 

Socio- 
economic 

The anticipated benefits in jobs and 
payments in lieu of taxes are expected to 
outweigh small negative impacts from 
additional traffic and pressure on social 
resources. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Similar to Proposed 
Action, except that, 
based on comments, 
perceived impacts to 
quality of life would be 
greater because of 
proximity of Big Lake. 

Same as Proposed 
Action. 

No impact. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

 
 
 
 

Environ- 
mental 
Justice 

No low income or minority populations 
would be disproportionately adversely 
impacted. 

The community of 
Rulo, Nebraska is only 
a mile from the Big 
Lake site and would be 
visually impacted, but, 
since the community is 
not in Holt County, it 
would not receive any 
monetary benefit.  The 
population of Rulo is 24 
percent American 
Indian, and 28 percent 
of individuals live 
below the government 
poverty level.  Also, 
the Iowa Indian 
Reservation is directly 
across the river from 
the plant, to the south.  
There is potential for 
environmental justice 
impacts with this 
alternative. This would 
have to be addressed. 

Same as Proposed 
Action. 

No impact. 

Public Safety 
and Services 

There is little impact on public safety and 
services.  There would be some delays at 
new at-grade rail crossings.  There was 
concern about electric and magnetic fields 
(EMF) expressed in comments, but there 
are no documented health impacts.  
Transmission lines were placed away from 
residences as much as practicable; there 
are only two residences within 200 feet of 

Similar to Proposed 
Action. 

Same as Proposed 
Action. 

No impact. 
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TABLE 2-24 
Summary of Environmental Consequences by Alternative 

Affected 
Environment 

Proposed Action 
Big Lake Alternative 

Site 
IGCC Alternative 

Technology 
No Action 

the transmission route centerline. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Noise Noise from construction (especially pile 
driving) and operation would affect a few 
isolated residences near the plant and rail 
lines.  
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Similar to Proposed 
Action. 

Similar to Proposed 
Action. 

No impact. 

Waste 
Management 

The major wastes generated at the plant 
would be ash and flue gas desulfurization 
waste, which would be disposed of in an 
on-site permitted utility waste landfill.  
Disposal of other wastes on site would be 
governed by applicable federal and state 
regulations. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Similar to Proposed 
Action. 

IGCC generates 
waste materials that 
are potentially more 
marketable than 
those generated by 
the Proposed Action.  
The major waste 
generated by IGCC 
would be slag, which 
would be potentially 
marketable.  Sulfur 
removed from the 
syngas would also 
be potentially 
marketable. 

No impact. 
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The primary components of the Proposed Action include the following: 
 
• Power plant and associated facilities and operations, including the plant 

cooling system, waste management operations, lighting, fire protection, 
safety, and other systems. 

 
• 345-kV substation, with associated transmission line modifications and 

communications facilities. 
 
• New and modified substations. 
 
• Approximately 134 miles of new 345-kV transmission lines to connect with 

AECI’s existing network. 
 
• Water supply system consisting of groundwater wells and associated 

pipeline. 
 
• Solid waste storage disposal facility. 
 
• New rail access from existing mainline railroads. 
 
• Actions to reduce or prevent environmental impacts. 
 
2.4.1 Location 
 
The Norborne site is located in western Carroll County, Missouri, Township 52 
North, Range 25 West, approximately 2.5 miles northwest of the town of 
Norborne (Figure 2-76).  The site includes most of Section 17, the southeast 
quarter of Section 8 plus a small part of the southwest quarter of Section 8, 
the western quarter of Section 16, most of Section 20 outside the northeast 
quarter, and parts of Sections 19, 21, 29, and 30.  The site area shown in 
Figure 2-76 is approximately 1,800 acres.  The plant would be located 
primarily within Section 17, which is bordered by Missouri Route DD on the 
south and Missouri Route JJ on the east.  The waste disposal facility would be 
in the southeast quarter of Section 8.  The plant itself would be located in an 
area where the current elevations are approximately between 675 and 689 
feet above MSL (AECI, 2005f).  Site photographs are shown in Figures 2-77 
and 2-78.  Figures 2-79 and 2-80 show the preliminary arrangement of key 
facilities on the Norborne site. 
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Figure 2-76.

Proposed Facility Boundary

Norborne Site



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-219 July 2007 

 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-220 July 2007 

 



See Figure 2-80
for Detail

M
Is

so
ur

i R
ou

te
 J

J

Missouri Route DD

Alternate
Spur Track from 
Northfolk Southern

Norfolk SouthernBurlington Northern Santa Fe

2-221 Source:  AECI, 2005f

Figure 2-79.  Norborne
Preliminary Site Plan.
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Source:  AECI, 2005f

Figure 2-80.  Norborne
Plant--General Arrangement
of Power Block.
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The well field that would be used for water supply would be located adjacent 
to the Missouri River about seven miles south of the site, connected to the 
site by an underground water supply line (Figure 2-81).  Approximately 134 
miles of 345 kV transmission lines and new and upgraded substation facilities 
would be required between the plant and Thomas Hill (about 60 miles, Figure 
2-83) and between the plant and Sedalia/Mt. Hulda (about 74 miles, Figure 2-
84). A rail connector for coal delivery would be made to the BNSF line north 
of the plant, and a second rail connector for construction and other heavy 
equipment would be made to the BNSF line south of the plant. A second rail 
connector for coal delivery may be built to the NS line south of the proposed 
plant site.  Proposed rail connectors are shown in Figure 2-85. 
 
2.4.2 Generation 
 
The facility would be designed to have a net electrical output of 660 
megawatts during design summer conditions, combusting PRB coal.  The 
design would include one supercritical single reheat coal-fired steam 
generator with a conventional four-flow steam turbine unit.  The turbine 
building and boiler building are numbered 1 and 2 on Figure 2-80.  Main 
condenser cooling would be provided via a rectangular fiberglass mechanical 
draft cooling tower and circulating water pumps (numbered 9 and 10). The 
generator unit would have a step up transformer to step up the generator 
voltage to the switchyard voltage.  A separate closed loop cooling water 
system with demineralizers would be needed for cooling the generator stator 
(AECI, 2005f). 
 
2.4.3 Fuel Supply 
 
The plant would be designed to accommodate coal with the characteristics of 
any one of 14 PRB coal mines, or any combination of coal from those mines. 
AECI has evaluated the design range fuel analyses for each of these potential 
sources.  Parameters quantified include proximate analysis, ultimate analysis, 
sulfur forms, and mineral analysis of ash (AECI, 2005f).   
 
Number 2 fuel oil would be used for startup of the boiler and for flame 
stabilization and shutdown. It would also be used to fuel the auxiliary boiler 
(numbered 42 on Figure 2-80), emergency generator, and fire water pump.  
The fuel oil tank and unloading area and forwarding pumps are located in the 
northwest corner of the main building area, and are numbered 25 and 26 on 
Figure 2-80.  The fuel oil unloading, piping, and storage system would be



Scale:  1” = 3000’

Well Field
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Figure 2-81.  Well Field Site
and Conceptual Water Line Location

Conceptual Water
Line Location
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provided with containment and leak detection as required by Title 40 of the 
Code of Federal Regulations, Section 112 (40 CFR 112), Oil Pollution 
Prevention; and would comply with National Fire Protection Association 
(NFPA) codes (AECI, 2005f). 
 
2.4.4 Water Supply 
 
Water for cooling and other facility needs (except potable water, which would 
be purchased from a local water supply district or municipal source) would be 
supplied by wells located adjacent to the Missouri River approximately seven 
miles south of the facility.  Water requirements are estimated to average 
5,600 gallons gpm, peaking to 7,400 gpm during the summer.  AECI’s 2006 
hydrogeologic investigation found that under low river conditions, two 
collector wells would probably be needed to yield 7,400 gpm (AECI, 2006j).  
The preliminary design for each collector well includes a 16-foot diameter 
caisson with six radial arms, each about 200 feet long. The radial arms 
(laterals) would be 12-inch diameter well screens (AECI, 2006j). 
 
The well location at the river would require construction of approximately 
seven miles of pipeline across the Missouri River floodplain.  The well field site 
and conceptual location of the water line from the well field to the plant area 
are shown in Figure 2-81. 
 
2.4.5 Water Treatment 
 
Treatment for cooling tower makeup water (circulating water) would consist 
of lime/soda softening for the removal of hardness and alkalinity from the raw 
well water.  Higher quality is needed for makeup water for the steam cycle, 
which undergoes additional treatment after the initial softening.  The makeup 
water treatment system for the steam cycle would consist of filtration, 
reverse osmosis, and mixed bed demineralization systems.  Chemicals 
needed for the process include sulfuric acid, caustic, and sodium bisulfate.  
The sulfuric acid and caustic would be stored in minimum 5,000-gallon tanks.  
A separate condensate polishing system would have its own neutralization 
system and regeneration system, with its own minimum 5,000-gallon sulfuric 
acid and caustic tanks (AECI, 2005f).  The water treatment building, clarifiers, 
demineralized water tank and service/fire water tank would be located south 
of the cooling tower and are numbered 36, 20, 18, and 19 on Figure 2-80. 
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The supercritical boiler would require oxygenated water, which would be 
achieved through the use of an ammonia feed system and an oxygen feed 
system.  The ammonia tank and unloading area would be just south of the 
fuel oil storage area and are numbered 27 and 28 on Figure 2-80.  Specific 
capacities for these items have not yet been estimated.   
 
Four chemical feed systems would be required for the cooling water:  scale 
inhibitor, corrosion inhibitor, sulfuric acid, and sodium hypochlorite.  The scale 
inhibitor tank and corrosion inhibitor tanks would be 5,000-gallon capacity; 
the sulfuric acid and sodium hypochlorite tanks tank capacities would be sized 
for a 30-day capacity (actual size not noted).  The tanks and pumps for the 
cooling water feed systems (numbered 30 on Figure 2-80, designated 
circulating water chemical feed building) would be located indoors adjacent to 
the cooling towers (AECI, 2005f). 
 
There would be another feed system for dechlorination of cooling tower 
blowdown prior to discharge.  This would be accomplished using sodium 
bisulfate, which would be stored in drums or totes (AECI, 2005f). 
 
The chemical truck unloading stations would be provided with secondary 
containment; the unloading areas and containment would be provided with 
metal roofing (AECI, 2005f). 
 
2.4.6 Wastewater Collection and Treatment 
 
Figure 2-82 is a preliminary storm water and wastewater flow diagram for the 
facility. The discussion below follows the items in the flow diagram. 
 
2.4.6.1 Utility Waste Landfill 
 
Storm water runoff from the active areas of the utility waste landfill and 
leachate would be directed to a leachate collection pond. This wastewater 
would be primarily used for dust suppression in the landfill, or it would be 
pumped to the plant wastewater treatment system for other plant uses.  The 
utility waste landfill leachate collection pond would be sized to retain flow 
from a 50-year, 24-hour rainfall over the largest open active area of the 
landfill during the lifetime of the landfill. The pond would have a low-
permeability clay liner; hydraulic conductivity of less than 1 X 10-7 cm/sec. 
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Figure 2-82.  Preliminary Storm Water and Wastewater Flow Diagram
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2.4.6.2 Coal Yard Areas 
 
The coal pile runoff treatment area would be located within the coal dump 
track loop.  Coal area washdown water would be sent to the coal pile runoff 
treatment facility. Runoff from the coal piles would be conveyed through 
concrete ditches to a coal pile runoff cleanout basin (numbered 43 on Figure 
2-80).  The ditches would be constructed of 12-inch thick reinforced concrete, 
with a minimum bottom width of 8 feet to allow cleanout using heavy 
equipment.  The cleanout basin would also receive all washdown wastewater 
from coal handling structures and equipment and would be designed for 
primary settlement and removal of solids.  The basin would be constructed of 
12-inch thick reinforced concrete with equipment ramps to allow for cleanout 
using heavy equipment.  The discharge from the cleanout basin would flow to 
the coal pile runoff treatment pond (numbered 44 on Figure 2-80).  The 
treatment area would be designed for removal of fine suspended solids.  The 
pond would be constructed with a low-permeability liner less than 1 X 10-7 
cm/sec hydraulic conductivity, and would be equipped with a pump to transfer 
the effluent to the wastewater treatment plant as needed (AECI, 2005f). 
 
2.4.6.3 Oil Areas 
 
In accordance with the Spill Prevention, Control, and Countermeasure (SPCC) 
Plan that would be required, an oily water system would be provided to collect 
discharges from areas that have potential for oily contamination, including the 
following: 
 
• Floor and equipment drains from all buildings and structures 
• All transformer spill containment compounds 
• Fuel oil spill and other oil tank spill containment areas, and fuel oil 

unloading area 
 
The oil-contaminated runoff would be directed by gravity to an oil separator.  
Oil separator effluent would be routed to the wastewater ponds.  A separate 
tank would be provided for the skimmed oil (AECI, 2005f).  
 
2.4.6.4 Chemical Cleaning 
 
Figure 2-82 shows chemical cleaning waste and air heater wash water being 
sent to the chemical waste storage basin, one of the two wastewater basins 
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numbered 24 on Figure 2-80.  The diagram shows this basin leading to the 
wastewater equalization basin (the other basin numbered 24). 
 
2.4.6.5 Waste from Water Treatment, Lime and Ash Handling, 

Boiler Blowdown 
 
The list of wastes from lime and ash handling, boiler blowdown, and water 
treatment, shown in Figure 2-82, would all be conveyed to the wastewater 
equalization basin.  Water from the wastewater equalization basin would be 
sent to the wastewater treatment plant. 
 
2.4.6.6 Wastewater Treatment 
 
Treated wastewater not recycled or evaporated would be pumped to the 
circulating water system blowdown pipeline, which would discharge at a single 
NPDES43 outfall at the Missouri River (AECI, 2005f).  Discharges would meet 
the requirements of 40 CFR 423, Effluent Guidelines and Standards, Steam 
Electric Power Generating Point Source, and Missouri effluent limitations.    
 
2.4.6.7 Sanitary Sewer Waste 
 
Sanitary sewer waste would be discharged to either a packaged sanitary 
wastewater treatment system located on-site, or piped offsite to a municipal 
sanitary wastewater treatment system.44  Treated effluent from an on-site 
package plant would be directed to the plant blowdown discharge pipe. 
 
2.4.6.8 Chemical Unloading and Storage Areas 
 
Storm water from the chemical unloading and storage areas would be 
considered clean and would be directed to a storm water detention pond, 
numbered 45 on Figure 2-80 (AECI, 2005f). 
 

                                    
43 National Pollutant Discharge Elimination System, permitting under the Clean Water Act 
44 A small, standardized treatment unit used for treating relatively small volumes of sanitary 
waste; commonly used for residential developments that do not have access to a major 
municipal system. 
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2.4.6.9 Cooling Tower Blowdown 
 
Non-contact cooling tower blowdown water would be used for the dry FGD 
system and for dust suppression as much as practicable.  Pursuant to 40 CFR 
423, this water would probably need to be regulated only for pH and chlorine.   
 
2.4.6.10 Clean Storm Water 
 
The main plant area would have a storm sewer system to convey clean storm 
water to a detention basin, which would drain offsite to a nearby receiving 
stream to the Missouri River (AECI, 2005f).  The following areas would be 
drained by the clean storm sewer system: 
 
• Power block area within loop road around equipment 
• Main parking lot 
• Water treatment plant and building areas 
• Truck unloading and storage areas for chemicals (discussed above) 
• Building roof drains 
• Cooling tower area 
 
2.4.7 Coal Handling System and Coal Piles 
 
The coal handling system would have consideration for three 600 MW coal-
fired units but will be installed for the single unit that is the subject of the 
Proposed Action.  It would be designed for PRB coal delivered by 150 car unit 
trains with approximately 17,000 tons of coal per train.  A coal unloading 
loop, shown in Figure 2-80, would be provided for train standby and coal 
unloading. Coal storage areas are located within the loop.  The rail cars would 
be unloaded with a rotary car dumper into underground hoppers.  The 
dumper is numbered 11 on Figure 2-80.  The unloading system would be 
designed to unload and stack out coal at the rate of 4,000 tons per hour 
(tph).  From the underground hoppers, the coal would be transferred by 
conveyor to the coal transfer house (numbered 12), then to either the coal 
stockout pile or directly to the coal crusher house (numbered 13 and 17).  
The coal stockout pile would be sized for three days capacity, which is 
approximately 25,000 tons.  The inactive coal storage area (numbered 15) 
would be sized for a 60-day capacity, which is approximately 450,000 tons at 
a 90 percent capacity factor for the unit.  Figure 2-80 also shows an active 
coal storage area, numbered 14.  The crusher house would be enclosed and 
would include two 600 tph crushers.  The design would include a fire 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-231 July 2007 

protection system for the coal handling system and a washdown water system 
(AECI, 2005f).  
 
The crushed coal would be conveyed to silos at the boiler, where it would be 
pulverized in mills and pneumatically fed to the boiler. 
 
The coal piles would be located within the looped rail unloading track, at the 
west side of Figure 2-80.  A minimum two-foot layer of clay would be 
provided beneath the piles to prevent leaching into the ground (AECI, 2005f). 
 
2.4.8 Ash and Flue Gas Desulfurization (FGD) Waste Handling 
 
2.4.8.1 Fly Ash and FGD Waste Handling 
 
The fly ash and FGD waste collection and disposal system would transfer PM 
collected from the boiler flue gas to either a waste ash silo (numbered 39 on 
Figure 2-80) for unloading into trucks for disposal or to a recycle material 
feed bin for use in the FGD system, depending on the source of the material.  
Fly ash and FGD waste entrained in the boiler flue gas would be removed 
using a pulsejet baghouse.  Ash would also be collected throughout the flue 
gas system.  Ash and FGD waste would be conveyed pneumatically using a 
vacuum system equipped with filters.  FGD waste collected from the 
baghouse hoppers would be conveyed to the FGD recycle bin.  Fly ash and 
other FGD waste would be conveyed to the waste storage silo.  Mixers would 
add water to the material for conditioning prior to loading onto trucks, which 
would transport the material to the solid waste storage area (landfill) 
(numbered 34 on Figure 2-80).  The waste storage silo would also be 
equipped with an unloading spout and dust collection system for dry truck 
loading (AECI, 2005f).  With the dry FGD technology, the fly ash is not 
segregated from the FGD waste and is not suitable for sale to concrete 
manufacturing or other industries (AECI, 2005g). 
 
2.4.8.2 Bottom Ash Handling System 
 
Bottom ash would be conveyed to a concrete bunker, where it would be 
loaded onto trucks for disposal in the landfill (AECI, 2005f). 
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2.4.8.3 Utility Waste Landfill 
 
The features of the utility waste landfill shown on Figure 2-80 are the landfill, 
located north of the main plant, and the leachate collection pond.  The landfill 
would be designed and constructed in accordance with the Rules of the 
MDNR, Division 80, Solid Waste Management, Chapter 11, Utility Waste 
Landfill.  Missouri’s classification of fly ash, bottom ash, and FGD waste as 
solid waste is consistent with federal regulations, which specifically classifies 
these materials as solid waste and exempt from classification as hazardous 
waste (40 CFR 261.4(b)(4)).  
 
The Missouri utility waste regulations require a landfill liner that is constructed 
with a combination of a compacted soil with a hydraulic conductivity equal to 
or less than 1 X 10-5 cm/sec plus a synthetic liner.  Hydraulic conductivity is a 
measure of the ease with which a liquid flows through a medium. 
 
The waste disposal facility would include a groundwater monitoring system, 
which, in accordance with the Missouri regulations and the permit AECI would 
be required to obtain for the landfill, would be designed to detect 
groundwater impacts from the waste disposal facility.  AECI would be required 
to implement corrective action to restore groundwater if it is impacted. 
 
The solid waste disposal facility would be designed for a 50-year plant life.  
The 142-acre landfill would be divided into 20-25 acre cells, each with its own 
liner and leachate collection system.  Two cells would be constructed initially, 
each with a perimeter dike to prevent inflow of storm water.  Within each cell, 
leachate would be collected through a sand or geonet filter and directed to a 
leachate collection pond. Missouri regulations require dust control as needed 
for safety purposes and to prevent a nuisance to the surrounding area.  
During heavy rainfall periods where dust suppression is not required, 
wastewater could be pumped to the plant wastewater treatment system for 
use in other systems. 
 
The final cover for the landfill would include a soil liner with a hydraulic 
conductivity of less than 1 X 10-5 cm/sec geomembrane liner with soil cover 
and topsoil to support grass. The maximum slope would be 4H:1V 
(horizontal: vertical) (AECI, 2005f).  Missouri regulations require restoration 
of borrow areas used for cover. 
 



 

 
Proposed Baseload Power Plant  Alternatives Including the Proposed Action 
Final Environmental Impact Statement 2-233 July 2007 

In accordance with the permit that MDNR would issue for the landfill, it would 
be used only for disposal of plant wastes generated at the site excluding trash 
and refuse. 
 
2.4.9 Emissions Control Systems 
 
2.4.9.1 Gaseous Emissions 
 
Gaseous emissions from coal burning include NOX, SO2, volatile organic 
compounds (VOC), and GHGs, mainly CO2.  These pollutants would be 
generated at the facility in the boiler, auxiliary boiler, emergency generator, 
and the fire water pump through the combustion of coal and fuel oil.  NOX and 
VOC would be controlled in all sources through use of good combustion 
practices and proper maintenance.  Additionally, in the main boiler low NOX 
burners, overfire air and SCR would be used to control NOX.  SO2 is controlled 
at all sources by limiting the amount of sulfur in the fuel (either Number 2 
fuel oil or a low sulfur PRB coal).  SO2 emissions from the main boiler would 
also be controlled through a dry FGD system.  The dry FGD system would use 
a lime spray.  The FGD absorbers, baghouse, and stack are numbered 3, 4, 
and 5, respectively, on Figure 2-80.  Carbon monoxide would be controlled at 
every combustion source by implementing good combustion practices.  GHGs 
are not currently regulated. 
 
2.4.9.2 Particulate Matter (PM) 
 
Particulate matter would be generated at a number of point sources (boiler, 
cooling towers, etc.) and non-point fugitive sources (coal piles, coal handling 
facilities, landfill, etc.).  All coal, ash, and lime conveyance and storage areas 
would be controlled using dust suppression, covered conveyors, and a fabric 
filter system.  The PM generated by the main boiler, FGD, SCR, and possibly 
mercury control systems would be controlled using a pulse jet fabric filter 
baghouse.  PM at the emergency generator, fire water pump, and auxiliary 
boiler would be limited by using good combustion practices.  The control of 
fugitive sources of PM is an operation and maintenance issue and control 
requirements would be determined in the Best Available Control Technology 
(BACT) analysis.  These requirements would become a part of the air quality 
permit for the facility. 
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2.4.9.3 Hazardous Air Pollutants (HAPs) 
 
The hazardous air pollutant (HAP) of greatest concern is mercury.  An 
activated carbon injection system for mercury control would be installed and 
would be operated as needed (AECI, 2007f).  This option involves the 
injection of powdered activated carbon before the dry FGD system.  The 
activated carbon fixes the mercury to its surface and is then removed from 
the exhaust gas in the main boiler’s baghouse.  Mercury emissions would be 
limited to standards set by EPA (40 CFR Part 60 subpart HHHH). 
 
2.4.10 Railroads 
 
As discussed in Section 2.2.11.2, Norborne Site, two rail connection route 
corridors are proposed:  one to the south of the plant that would connect with 
the BNSF intermodal line, for delivery of construction materials (Figure 2-50), 
and a line to the north to be used for coal delivery that would connect with a 
BNSF line that is currently used for coal delivery (Figure 2-51).  The southern 
connection route corridor could also potentially be used for a coal delivery 
connection to the NS line that lies to the south of the BNSF intermodal line.  
This connection would require a bridge over the BNSF line, as discussed in 
Section 2.2.11.2, Norborne Site. 
 
2.4.11 Transmission Lines 
 
As discussed in Section 2.2.12, Transmission Routing Alternatives, a 345-kV 
line from Norborne to the Thomas Hill Substation would be required.  The 
proposed route corridor for this line is shown in Figure 2-83.  A second 345-
kV line would be built from Norborne to either Sedalia or Dresden, and 
potentially another 345-kV line would extend from Sedalia (or Dresden, if 
selected) to Mt. Hulda (Figure 2-84). Note that the Dresden option requires a 
short connector to and from the main route of the transmission corridor. 
 
2.4.12 Construction Timetable 
  
The EIS process, culminating in the publication of a Record of Decision (ROD) 
that would identify and describe the approved project, is expected to be 
completed in late 2007.  Assuming the planned EIS schedule is met, 
construction would begin no sooner than early 2008.  Major contracts cannot 
be signed and construction cannot begin until the ROD is signed and 
published. 
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Source:  AECI, 2005e
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Figure 2-84.

Norborne to Sedalia/Mt. Hulda
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Source:  AECI, 2005e
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Construction activities expected to be completed within about the first year of 
construction include installing water wells and associated piping, constructing 
the south rail connector to the BNSF line, pile-driving, general site clearing 
and regrading, installation of other foundations, and fabrication and delivery 
of the steel for the boiler. 
 
Within about a year and a half, the installation of the underground utilities 
and chimney would be complete.  Completion of boiler erection, the turbine 
building, the cooling tower, the air quality control system, and the north rail 
connector would be expected by the end of 2010.   
 
The construction schedule for this proposed Project is periodically reviewed by 
AECI to determine if the assumptions supporting the schedule remain correct.  
The schedule that is used in this document envisions substantial completion of 
the project, including transmission line and substation construction, 
construction of the landfill, and completion of any required mitigation would 
occur by mid-2012, with final completion by the end of 2012.  The most 
recent evaluation of the schedule that was done by AECI suggested that the 
completion of the project would likely be in 2013 rather than 2012. 
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

This section is divided into the following resource topics: 
 
• Air Resources, Section 3.1 
 
• Geology and Soils, Section 3.2 
 
• Groundwater, Section 3.3 
 
• Surface Water, Section 3.4 
 
• Floodplains, Section 3.5 
 
• Farmland, Section 3.6 
 
• Land Use, Section 3.7 
 
• Public Lands, Recreation and Visual Resources, Section 3.8 
 
• Vegetation, Section 3.9 
 
• Wetlands, Riparian Areas, and Waters of the United States, Section 3.10 
 
• Fisheries and Wildlife, Section 3.11 
 
• Threatened, Endangered, Proposed, and Other Special Status Species, 

Section 3.12 
 
• Cultural Resources, Section 3.13 
 
• Socioeconomics and Environmental Justice, Section 3.14 
 
• Public Safety and Services, Section 3.15 
 
• Noise, Section 3.16 
 
• Waste Management, Section 3.17 
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The following sections are presented for each resource topic listed above: 
 
Affected Environment – this section succinctly describes the environment of 
the areas to be affected by the Proposed Action (Project) or alternatives. 
Because resource topics are often interrelated, one section may refer to 
another. The Affected Environment section includes the following: 
 

Region of Influence– This is the area that the Proposed Action or 
alternatives may reasonably affect. Regions of influence are specific to 
each resource topic. Limits of regions of influence may be natural 
features (such as an aquifer boundary), political boundaries (such as 
Carroll County), or industry-accepted norms for the resource (such as 
50 kilometers (km) for one aspect of air quality). 
 
Existing Conditions– This discussion characterizes the resource within 
the region of influence and provides a framework for understanding the 
effects described in the Environmental Consequences section; the 
amount of information presented is commensurate with the importance 
of the effects. 

 
Environmental Consequences – This section objectively evaluates the 
Proposed Action and reasonable alternatives. It presents a scientific analysis 
of the direct and indirect environmental impacts and forms the analytic basis 
for the summary comparison of impacts presented in Section 2.0, Alternatives 
Including the Proposed Action. All relevant reports prepared by AECI and its 
consultants were reviewed to independently evaluate and verify the accuracy 
and comprehensiveness of the information provided by AECI, and, where 
necessary, supplement this information. Because resource topics are often 
interrelated, one section may refer to another. The Environmental 
Consequences section includes the following: 
 

Identification of Issues – This discussion presents the issues 
analyzed, which were identified during the public scoping period for this 
environmental impact statement (EIS) (refer to Section 6, Consultation 
and Coordination), or by lead or cooperating agency personnel during 
preparation of this document. 
 
Significance Criteria – This discussion identifies thresholds where 
adverse impacts become significant. 
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Impact Assessment Methods – The methods used to accomplish the 
analysis of impacts are briefly described. 

 
Actions Incorporated Into the Proposed Action to Reduce or 
Prevent Environmental Impact – These are actions that AECI has 
committed to implementing. Impacts have been assessed assuming 
these measures would be implemented if the Norborne Facility is 
constructed. Actions presented in this section are more fully described 
in Section 2.4, Description of the Proposed Action.  
 
Impact Assessment – The results of the impact analysis for various 
components of the Proposed Action and alternatives are presented. 
 
Mitigation – This includes measures not already included in the 
Proposed Action. The Council on Environmental Quality (CEQ) (1981) 
states that mitigation measures must be considered even for impacts 
that would not be considered significant, and where it is feasible to 
develop them. Mitigation can include things such as: (1) avoiding an 
impact altogether by not taking a certain action or parts of an action; 
(2) minimizing impacts by limiting the degree or magnitude of an action 
and its implementation; (3) rectifying an impact by repairing, 
rehabilitating, or restoring the affected environment; (4) reducing or 
eliminating the impact over time by preservation and maintenance 
operations during the life of an action; or (5) compensating for an 
impact by replacing or providing substitute resources or environments. 

 
Cumulative impacts are discussed in Section 4, Cumulative Impacts. A 
description of the Proposed Action and alternatives is presented in Section 2, 
Alternatives Including the Proposed Action. 
 
3.1 AIR RESOURCES 
 
This section describes the existing air quality related factors in the area where 
emissions from the Project would have an effect.  Also described are the 
consequences of the Project relative to air resources. The primary factors that 
determine the air quality of a region are the locations of air pollution sources, 
the type and magnitude of pollutant emissions, existing levels of ambient air 
pollutants, and the local meteorological conditions. These factors are 
discussed in Section 3.1.1, Affected Environment. 
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AECI conducted air quality modeling as part of the air quality permit 
application for the Project. This study took into account factors discussed in 
Section 3.1.1, Affected Environment, and through the modeling, provided an 
estimate of the air impacts that would occur. These air quality impacts are 
discussed in Section 3.1.2, Environmental Consequences. 
 
3.1.1 Affected Environment 
 
The general location of the Proposed Action (Project) and the Alternate Site is 
shown in Figure 3-1.  The ambient air in these areas as well as in areas 
downwind of the emissions that result from the Project represent the affected 
air quality environment. 
 
3.1.1.1 Region of Influence 
 
As described later in this section, the U.S. Environmental Protection Agency 
(EPA) has established National Ambient Air Quality Standards (NAAQS) for six 
air pollutants. 
 
The EPA has also established “significance levels” for nitrogen dioxide (NO2), 
sulfur dioxide (SO2), particulate matter less than 10 microns in size (PM10), 
and carbon monoxide (CO) (EPA, 2006o). Significance levels define 
concentrations below which an impact of an air emissions source would be 
considered to be insignificant for the purposes of air quality modeling.  The 
significance levels are shown in Table 3-1 below. 
 

Table 3-1.  Air Quality Significance Levels 
Averaging Time 

Pollutant 
Annual 24 hours 8 hours 3 hours 1 hour 

SO2 1 ųgm/m3 5 ųgm/m3  25 ųgm/m3  
PM10 1 ųgm/m3 5 ųgm/m3    
NO2 1 ųgm/m3     
CO   500 ųmg/m3  2000 ųmg/m3 

 
Significance levels as used here are only related to how the air quality 
modeling analysis is conducted.  These significance levels do not have any 
relationship to potential adverse impacts.  Earlier in this Section, the term 
significance criteria is used.  This term is defined as indicating thresholds 
where adverse impacts become significant.  For air resources, these adverse 
impact related criteria are described in Section 3.1.2.2, Significance Criteria.   
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Table 3-2 shows the radius of the area of influence for each pollutant modeled 
for the proposed source.45 

 
Table 3-2.  Radius of Significant Impact 

Pollutant Radius of Influence (km) 
Nitrogen Oxides (NOX) 3.1 
Sulfur Dioxide (SO2) 7.1 
Particulate Matter less than 
10 Microns (PM10) 

4.2 

Carbon Monoxide (CO) Maximum modeled results for CO showed that 
estimated levels were less than the significance level 
listed in Table 3-1; therefore, the proposed project is 
an insignificant contributor to CO levels, the radius of 
influence is zero, and no further ambient air quality 

demonstrations are required for CO. 
 
 
A second measure of the region of influence of 
the Proposed Action relates to the potential 
impact of the proposed project on air quality 
related values such as visibility.  The federal 
Clean Air Act (CAA) requires that a proposed 
major new air pollution source such as the 
Proposed Action evaluate the impact of the 
source on specially designated areas, called 
Class I areas, such as national parks and 
wilderness areas.  Typically, the EPA requires 
an analysis of impacts on Class I areas that 
are within 100 km (about 62 miles) of a major 
new source of air pollution.  This distance can 
be increased for certain very large proposed 
sources.  The term “very large” is not defined 
in federal guidance and in the case of the 
Proposed Action, AECI was required to 
consider the impact of the proposed project on 
a Class I area in Missouri even though it is 
further than 100 km from the Proposed Action. 
 

                                    
45 Air Quality Permit Application, Section XX. 

How are areas classified under 
the Prevention of Significant 
Deterioration (PSD) program? 
The PSD provisions of the 
federal CAA assign one of 
three classes to all areas 
within the United States.  A 
Class I area is one in which 
visibility is protected more 
stringently than under the 
national ambient air quality 
standards.  Class I areas 
include national parks, 
wilderness areas, monuments, 
and other areas of special 
national and cultural 
significance.  All other areas 
are Class II unless a state 
petitions the EPA to 
redesignate a Class II area to 
Class III in order to provide 
added ability to accommodate 
emissions growth. 
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The Hercules Glades Wilderness Area (HGWA) in Taney County Missouri 
(about 295 km from the Proposed Action) is the closest Class I area (EPA, 
2006r and 2006s).  This area was considered to be included in the region of 
influence of the Proposed Action, even though it is more than 100 km distant.   
 
3.1.1.2 Existing Conditions 
 
3.1.1.2.1 Federal and State Laws and Regulations 
 
The federal CAA that serves as the basis for air quality regulation was first 
made law in 1970.  There were subsequent major amendments to the law in 
1977 and 1990 (EPA, 2006a).   The CAA envisions that the states will be the 
primary regulators of air quality and that the federal government, through the 
EPA, will establish the minimum set of requirements that a state must 
incorporate into their air quality control regulations and plans.  
 
Section 110 of the CAA requires state and local air pollution control agencies 
to adopt federally approved control strategies to minimize air pollution. The 
resulting body of regulations is known as a State Implementation Plan (SIP). 
SIPs generally establish limits or work practice standards to minimize 
emissions of the air pollutants or their precursors. The Project must meet the 
requirements of the Missouri SIP.  A summary of the elements of the Missouri 
SIP is maintained by the EPA (EPA, 2006b). 
 
A key element of the Missouri SIP related to the Project is the requirement 
that the Project obtain an air quality construction permit.46  For the air quality 
construction permit, the Missouri SIP refers to the federal PSD 
requirements.47  Generally, this regulation requires the proponent of a 
proposed new air pollution source to show that the source will: 
 
• Employ Best Available Control Technology (BACT) to reduce emissions to 

the ambient air, 

• Not cause or significantly contribute to a violation of a NAAQS, 

• Not cause or significantly contribute to exceeding a PSD increment (a cap 
on the amount of air quality degradation caused by new air pollution 
sources), 

                                    
46 Title 10 of the Missouri Code of State Regulations, Section 10-6.060 (10 CSR 10-6.060). 
47 Title 40 of the Code of Federal Regulations, Section 52.21 (40 CFR 52.21). 
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• Comply with all applicable New Source Performance Standards (NSPS), 

• Not significantly degrade visibility in Class I areas, and 

• Comply with all other applicable requirements. 
 
Regulation of Hazardous Air Pollutants (HAPs) 
 
Coal fired power plants emit mercury, a Hazardous Air Pollutant (HAP) listed 
in the CAA.  When congress amended the CAA in 1990, they recognized that 
mercury emissions from power plants required special study in order to 
determine whether those emissions should be regulated as a HAP.  Section 
112(n) of the CAA specifies:  
 

“The Administrator shall perform a study of the hazards to public 
health reasonably anticipated to occur as a result of emissions 
by electric utility steam generating units of pollutants listed 
under subsection (b) after imposition of the requirements of this 
Act. The Administrator shall report the results of this study to 
the Congress within 3 years after the date of the enactment of 
the Clean Air Act Amendments of 1990. The Administrator shall 
develop and describe in the Administrator's report to Congress 
alternative control strategies for emissions which may warrant 
regulation under this section. The Administrator shall regulate 
electric utility steam generating units under this section, if the 
Administrator finds such regulation is appropriate and necessary 
after considering the results of the study required by this 
subparagraph.” 

 
On May 18, 2005, EPA finalized its regulatory approach to controlling mercury 
emissions from power plants.   The rule published on that date is known as 
the Clean Air Mercury Rule (CAMR). 
 
3.1.1.2.2 Criteria Air Pollutants 
 
The EPA has established primary air quality standards to protect human 
health including the health of "sensitive" populations such as asthmatics, 
children, and the elderly by setting maximum ambient air concentrations for 
six common air pollutants, called criteria pollutants. The six criteria 
pollutants, described below, are CO, ozone (O3), NOX, SO2, lead (Pb), and PM.   
The EPA also sets secondary air quality standards.  These standards are 
designed to protect the public welfare. Examples of what secondary standards 
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are designed to protect include crops, visibility, and effects on material and 
coatings such as metals and paints.  Collectively these standards are referred 
to as the National Ambient Air Quality Standards (NAAQS). 
 
The sources and potential health effects of each of these pollutants is 
described below. 
 
Carbon Monoxide (CO) 
 
CO is a colorless, odorless, and (at high levels) poisonous gas, formed when 
carbon in fuels is not burned completely. It is a product of motor vehicle 
exhaust, which contributes about 60 percent of all CO emissions nationwide. 
High concentrations of CO generally occur in areas with heavy traffic 
congestion. In cities, as much as 95 percent of all CO emissions may emanate 
from automobile exhaust. Other sources of CO emissions include industrial 
processes such as carbon black manufacturing, non-transportation fuel 
combustion, and natural sources such as wildfires. Woodstoves, cooking, 
cigarette smoke, and space heating are sources of CO in indoor 
environments. Peak CO concentrations typically occur during the colder 
months of the year when CO automotive emissions are greater and nighttime 
inversion conditions are more frequent. 
 
Ozone (O3) 
 
Ground-level O3 (sometimes referred to as smog) is formed by the reaction of 
volatile organic compounds (VOCs) and NOX in the atmosphere in the 
presence of sunlight. These two pollutants, often referred to as O3 precursors, 
are emitted by many types of pollution sources, including on-road and off-
road motor vehicles and engines, power plants and industrial facilities, and 
smaller sources, collectively referred to as area sources. O3 is predominately 
a summertime air pollutant. Changing weather patterns contribute to yearly 
differences in O3 concentrations from region to region. O3 and the pollutants 
that form O3 also can be transported into an area from pollution sources 
found hundreds of miles upwind. 
 
O3 is a health concern, particularly for children and people with asthma and 
other respiratory diseases. O3 has also been associated with increased 
hospitalizations and emergency room visits for respiratory causes, school 
absences, and reduced activity and productivity because people are suffering 
from ozone-related respiratory symptoms (FR, 2004). 
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Nitrogen Oxides (NOX) 
 
NOX is a reddish brown, highly reactive gas that is formed in the ambient air 
through the oxidation of nitric oxide (NO). NOX, the generic term for a group 
of highly reactive gases that contain nitrogen and oxygen in varying amounts, 
play a major role in the formation of O3, PM, haze, and acid rain. The major 
sources of man-made NOX emissions are high-temperature combustion 
processes such as those that occur in automobiles and power plants. Home 
heaters and gas stoves can also produce substantial amounts of nitrogen 
dioxide (NO2) in indoor settings. 
 
Long-term exposures to NO2 may lead to increased susceptibility to 
respiratory infection and may cause irreversible alterations in lung structure. 
NOX react in the air to form ground-level O3 and fine particle pollution, which 
are associated with adverse health effects.  
 
NOX contribute to a wide range of environmental effects directly and when 
combined with other precursors in acid rain and O3. Increased nitrogen inputs 
to terrestrial and wetland systems can lead to changes in plant species 
composition and diversity. Similarly, direct nitrogen inputs to aquatic 
ecosystems such as those found in estuarine and coastal waters can lead to 
eutrophication (a condition that promotes excessive algae growth, which can 
lead to a severe depletion of DO and increased levels of toxins harmful to 
aquatic life). Nitrogen, alone or in acid rain, also can acidify soils and surface 
waters. Acidification of soils causes the loss of essential plant nutrients and 
increased levels of soluble aluminum that are toxic to plants. Acidification of 
surface waters creates conditions of low pH and levels of aluminum that are 
toxic to fish and other aquatic organisms. NOX also contribute to visibility 
impairment (EPA, 2006c). 
 
Sulfur Dioxide (SO2) 
 
SO2, a colorless, reactive gas, is produced during the burning of sulfur-
containing fuels such as coal and oil, during metal smelting, and by other 
industrial processes. Major sources include power plants, industrial boilers, 
petroleum refineries, smelters, and iron and steel mills. Generally, the highest 
concentrations of sulfur dioxide are found near large fuel combustion sources.  
 
Acid deposition or "acid rain" occurs when SO2 and NOX react with water, 
oxygen, and oxidants to form acidic compounds. It is deposited in dry form 
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(gas, articles) or wet form (rain, snow, fog), and can be carried by wind 
hundreds of miles across state and national borders. Acid rain harms lakes 
and streams, damages trees, crops, historic buildings, and monuments (EPA, 
2006d). 
 
Lead (Pb) 
 
Lead is a metal found naturally in the environment as well as in manufactured 
products. The major sources of lead emissions have historically been from 
fuels in motor vehicles (such as cars and trucks) and industrial sources.  
Emissions from on-road vehicles decreased 99% between 1970 and 1995 due 
primarily to the use of unleaded gasoline. Use of leaded gasoline in highway 
vehicles was prohibited on December 31, 1995. Due to the phase out of 
leaded gasoline, ore and metals processing is the major source of lead 
emissions to the air today.  
 
The highest levels of lead in air are generally found near lead smelters. Other 
stationary sources are waste incinerators, utilities, and lead-acid battery 
manufacturers. Combustion and smelting processes operate at high 
temperatures and emit submicron PM lead. Material handling and mechanical 
operations emit larger particles of lead (EPA, 2006e). 
 
Particulate Matter (PM) 
 
The term "particulate matter" includes both solid particles and liquid droplets 
found in air. Many manmade and natural sources emit PM directly or emit 
other pollutants that react in the atmosphere to form PM. These solid and 
liquid particles come in a wide range of sizes.  
 
Particles less than 10 micrometers in aerodynamic diameter (PM10) pose a 
health concern because they can be inhaled into and accumulate in the 
respiratory system. Particles less than aerodynamic 2.5 micrometers in 
diameter (PM2.5) are referred to as "fine” particles and are believed to pose 
the largest health risks. Because of their small size (less than one-seventh 
the average width of a human hair), fine particles can lodge deeply into the 
lungs.  
 
Health studies have shown a significant association between exposure to fine 
particles and premature mortality. Other important effects include 
aggravation of respiratory and cardiovascular disease (as indicated by 
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increased hospital admissions, emergency room visits, absences from school 
or work, and restricted activity days), lung disease, decreased lung function, 
asthma attacks, and certain cardiovascular problems such as heart attacks 
and cardiac arrhythmia. Individuals particularly sensitive to fine particle 
exposure include older adults, people with heart and lung disease, and 
children.  
 
While fine particulate matter is categorized as a single pollutant, fine 
particulates are in reality a category of pollutants.  Some fine particulate 
matter is formed through atmospheric reactions involving other pollutants 
such as sulfur dioxide and nitrogen oxides.  These reactions result in 
formation of specific categories of fine particulates such as sulfates and 
nitrates. In other cases, pollutants become attached to fine particulates.  An 
example of this is organic pollutants that become attached to fine 
particulates.  Each of these specific types of fine particulate matter has 
specific, sometimes different, health effects. 
 
Sources of fine particles include all types of combustion activities (motor 
vehicles, power plants, wood burning, etc.) and certain industrial processes. 
Particles with aerodynamic diameters between 2.5 and 10 micrometers are 
referred to as "coarse." Sources of coarse particles include crushing or 
grinding operations, and dust from paved or unpaved roads (EPA, 2006f).  
 
3.1.1.2.3 National Ambient Air Quality Standards 
 
The primary and secondary NAAQS are presented in Table 3-3 (EPA, 2006g). 
 

Table 3-3. National Ambient Air Quality Standards 

Pollutant Primary Standards Averaging Times 
Secondary 
Standards 

9 ppm (10 mg/m3) 8-hour1 None 
Carbon Monoxide 

35 ppm (40 mg/m3) 1-hour1 None 
Lead 1.5 µgm/m3 Quarterly Average Same as Primary 

Nitrogen Dioxide 
0.053 ppm (100 

µgm/m3) 
Annual (Arith Mean) Same as Primary 

50 µgm/m3 Annual2  
(Arith Mean) Same as Primary 

Particulate Matter (PM10) 
150 µgm/m3 24-hour1  

15 µgm/m3 Annual3 
(Arith Mean) Same as Primary 

Particulate Matter (PM2.5) 
65 µgm/m3 24-hour4  
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What is a Hazardous Air Pollutant? 
Hazardous Air Pollutants, called 
HAPs, are air pollutants which are 
not covered by ambient air quality 
standards, but which, as defined in 
the CAA, may present a threat of 
adverse human health effects or 
adverse environmental effects. 
Examples of HAPs are asbestos, 
beryllium, mercury, benzene, 
hydrogen chloride, radionuclides, 
and vinyl chloride. 

Table 3-3. National Ambient Air Quality Standards 

Pollutant Primary Standards Averaging Times 
Secondary 
Standards 

Ozone 
0.08 ppm (157 

µgm/m3) 
8-hour5 Same as Primary 

0.03 ppm (80 µgm/m3) Annual (Arith Mean) - - - - - 
0.14 ppm (365 

µgm/m3) 
24-hour1 - - - - - Sulfur Oxides 

- - - - 3-hour1 
0.5 ppm 

(1,300 µgm/m3) 
1 Not to be exceeded more than once per year. 
2 To attain this standard, the 3-year average of the weighted annual mean PM10 concentration at each 
monitor within an area must not exceed 50 ug/m3. 
3 To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from 
single or multiple community-oriented monitors must not exceed 15.0 ug/m3. 
4 To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each 
population-oriented monitor within an area must not exceed 65 ug/m3. 
5 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average 
ozone concentrations measured at each monitor within an area over each year must not exceed 0.08 
ppm.  
 

3.1.1.2.4 Hazardous Air Pollutants (HAPs) 
 
The CAA Amendments of 1990 
contained a list of 189 substances 
which were categorized as HAPs.  The 
law also provides the EPA 
administrator with a procedure to add 
or remove substances from the list.  
Since the time that the list was 
originally published in the CAA, the 
EPA administrator has removed three 
of the original substances. 
Mercury48 
 
Of the entire list of HAPs, there is one 
HAP that is of primary concern when 
considering emissions impact of coal fired power plants.  That HAP is mercury.  
(There are two other HAPs, hydrogen chloride and hydrogen fluoride that, 
absent the air pollution controls incorporated into the design of modern coal-
fired power plants, could be emitted in significant quantities.)  

                                    
48 The majority of the discussion of mercury is taken from: Draft Environmental Impact Statement, 
Highwood Generating Station, Southern Montana Electric Generation and Transmissions Cooperative, 
Inc., June 2006. State specific portions of the text were modified to reflect the situation in Missouri. 
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At typical temperatures and pressures, elemental mercury (Hg) is a heavy, 
silver-white liquid metal (EPA, 1997a). As a chemical element common in the 
earth’s crust (Levin, 2001), mercury can neither be created nor destroyed. 
However, mercury can 
cycle through the 
environment – including 
air, land and water – as 
part of both natural and 
human (anthropogenic) 
activities (Figure 3-2). 
Measured data and 
modeling results both 
indicate that the amount 
of mercury mobilized and 
released into the 
biosphere has increased 
since the beginning of the 
industrial age (EPA, 
1997b). Figure 3-3 is a 
graph displaying a profile of historic concentrations of mercury developed from 
an age-dated, 160-m (530-ft) deep ice core from the Upper Fremont Glacier in 
Wyoming’s Wind River Range (Abbott, 2004). Increasing background mercury 
deposition from the atmosphere is evident, with occasional spikes in 
concentration caused by volcanic eruptions. 
 
Mercury plays an important role as a process or product ingredient in several 
industrial sectors. It has also been used in many household products, 
including thermometers, lamps, paints, batteries, electrical switches, 
pesticides, and even toys and shoes (Ohio EPA, 2000 and MNDR 2006). In the 
electrical industry, it is used in components such as fluorescent lamps, wiring 
devices and switches (e.g., thermostats) and mercuric oxide batteries (MNDR 
2006). Furthermore, it is a component of dental amalgams used in repairing 
dental caries (cavities). In addition to specific products, mercury is utilized in 
numerous industrial processes, the largest of which in the United States 
(U.S.) is the production of chlorine and caustic soda by mercury cell chlor-
alkali plants (EPA, 1997b). 
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Mercury can exist in three different oxidation or valence states: Hg0 (metallic 
or elemental), Hg+ (mercurous) and Hg2+ (mercuric). The properties and 
behavior of mercury depend on its oxidation state. Elemental mercury is a 
liquid but also has a fairly substantial vapor pressure, meaning that mercury 
vapor will be present at normal environmental temperatures. The inorganic 
forms of mercury generally exist as solids in combination with other chemicals 
and do not have a measurable vapor pressure. 
 
Mercury can also be combined with organic molecules (primarily by bacteria 
in sediments) to form organic mercury compounds. 
 
The most dominant form of mercury in the atmosphere is elemental or 
metallic mercury (Hg0), which is present as mercury vapor. Reactions with 
other chemicals and solar radiation in the atmosphere can convert elemental 
mercury to ionic or charged forms (Hg2+, Hg+). Most of the mercury occurring 
in water, soil, sediments, or biota (i.e., all environmental media except the 
atmosphere) is in the form of inorganic mercury salts and organic forms of 
mercury (EPA, 1997b). 
 
Mercury Emissions and Deposition 
 
Scientists estimate that natural sources of mercury – such as volcanic 
eruptions, forest fires, and emissions from the ocean – constitute roughly a 
third of current worldwide mercury air emissions (EPA, 2006h). Mercury 
emissions can originate from natural sources such as geysers and hot springs 
in Yellowstone National Park. Recent measurements have shown that 
Yellowstone’s Norris and Mammoth thermal areas are emitting mercury to the 
air at the rate of 205-450 lbs/year (93-205 kg/yr) (NPS, 2005). 
 
Anthropogenic sources account for the other two-thirds of mercury emissions. 
Recent estimates of annual total global mercury emissions from all sources, 
both natural and anthropogenic, are about 4,400 to 7,500 metric tons per 
year (EPA, 2006h). Much of the mercury circulating through today's 
environment was released years ago, when mercury was more commonly 
used than at present in many industrial, commercial, and residential 
applications. Land and water surfaces can repeatedly re-emit mercury into the 
atmosphere after its initial release into the environment (refer to Figure 3-2). 
Figure 3-4 shows that anthropogenic emissions are roughly split evenly 
between these re-emitted emissions from previous human activity, and direct 
emissions from current human activity (EPA, 2006h). 
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U.S. anthropogenic mercury emissions are estimated to account for roughly 
three percent of the global total, and emissions from the U.S. power sector 
are estimated to account for about one percent of total global emissions 
(UNEP, 2002) (refer to Figure 3-5). In recent years, with increasing 
awareness of mercury’s toxicity, increasing regulation, and technological 
innovation and substitution, U.S. anthropogenic emissions of mercury have 
decreased. They have declined 45 percent since 1990 (EPA, 2006i) (refer to 
Figure 3-6). The two biggest declines were in emissions from medical waste 
incinerators and municipal waste combustors. 
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While the overall trend in the global mercury burden since pre-industrial times 
appears to be increasing (by an estimated two to five times), there is some 
evidence that mercury concentrations in certain locations have been stable or 
decreasing over the past few decades. The downward trend in mercury 
concentrations observed in the environment in some geographic locations 
over the last few decades generally corresponds to declining regional mercury 
use and consumption patterns over the same time frame (EPA, 1997a). 
 
Mercury occurs naturally in coal at trace amounts, and unless controlled, is 
released to the atmosphere when coal is burned. It is estimated that 48 tons 
of mercury, or about one-third of the total amount of mercury released 
annually by human activities in the U.S., are released into the atmosphere 
annually by coal-fired power plants (EPA, 2006i). Missouri power plants 
emitted slightly more than one and one-half tons (3,326 lbs) of mercury, or 
about three and one-half percent (3.52%) of total U.S. power plant emissions 
according the 2004 toxic release inventory data (most recent available data) 
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submitted to US EPA (EPA, 2006j).  Current estimates are that 80 percent or 
more of the mercury deposited within the U.S. was emitted from sources 
outside the U.S. and Canada (EPA, 2006i; see Figure 3-7). 
 
 

 
 
On May 18, 2005, EPA published the CAMR, which will permanently cap and 
reduce mercury emissions from coal-fired power plants (EPA, 2005a). This 
rule will reduce mercury emissions in two phases. The first will reduce 
emissions using currently mandated technology by 2010 and the second will 
reduce emissions further by 2018.  Additional and updated information 
related to CAMR from electric generating units is available at 
http://www.epa.gov/mercury/.  CAMR relies on markets to reduce pollution, 
and allows companies to buy and sell allotted pollution limits.  EPA assigned 
most states and two Indian tribes an emissions budget for mercury, and these 
states must submit a SIP revision detailing when they will meet their budget 
for reducing mercury from coal-fired power plants (EPA, 2006k). 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-20 July 2007 

 
Missouri’s statewide cap on mercury emissions will be 1.393 tons in 2010 and 
0.55 tons in 2018.  On October 2, 2006, the Missouri Department of Natural 
Resources (MDNR) filed a proposed rule, 10 CSR 10-6.368, Control of Mercury 
from Electric Generating Units, with the secretary of state.   
 
Transformation to Methylmercury and Exposure Pathways  
 
Once in aquatic systems, mercury can exist in dissolved or particulate forms 
and can undergo a number of chemical transformations (Figure 3-8). 
Sediments contaminated with mercury at the bottom of surface waters can 
serve as an important reservoir of the element, with sediment-bound mercury 
recycling back into the aquatic ecosystem for decades or longer. Mercury also 
has a long retention time in soils, from which it may continue to be released 
to surface waters and other media for long periods of time, possibly hundreds 
of years (EPA, 1997b). 
 
Mercury that enters water bodies and sediments can ultimately be 
transformed through “methylation” (attachment of one carbon and three 
hydrogen atoms) into a more toxic form, methylmercury (CH3Hg). 
Methylmercury can be formed in the environment both by microbial 
metabolism as well as by abiotic, chemical processes, although it is generally 
believed that microbial metabolism is the dominant process (UNEP, 2002). 
 
Plants, animals and humans can be exposed to mercury by direct contact with 
contaminated environmental media or ingestion of mercury-contaminated 
water and food. Unlike other forms of mercury, methylmercury is readily 
absorbed across biological barriers and the gastrointestinal tract. 
Methylmercury can build up in tissues of organisms (bioaccumulation) and 
increase in concentration along the food chain (biomagnification) (EPA, 
1997a). 
 
Almost all human exposure to methylmercury is through fish consumption 
(EPA, 1997c). Estimates developed by the World Health Organization and 
published by the U.S. Agency of Toxic Substances and Disease Registry 
(ATSDR) indicate that 99.6 percent of methylmercury intake arises from fish 
consumption and that 97.7 percent of inorganic mercury intake is associated 
with the diet (ATSDR, 1999). 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-21 July 2007 

 
 
As of the 2004, forty-four (44) states (including Missouri) had issued fish 
consumption advisories for mercury (methylmercury) on certain water bodies, 
twenty-one (21) states had statewide advisories for mercury in freshwater 
lakes and rivers, and twelve (12) states had statewide advisories for mercury 
in their coastal waters (EPA, 2005b). The Missouri Department of Health and 
Senior Services (DHSS) provides recommendations on the amount and type 
of sport fish that can be safely eaten, how to prepare caught fish, and what 
special precautions should be taken by higher-risk individuals. These 
recommendations are published annually. The most recent recommendations 
are detailed in the 2007 Fish Advisory – A Guide to Eating Fish in Missouri 
(DHSS, 2007).  By employing a margin of safety, the guidelines are intended 
to protect consumers from the first symptoms of mercury toxicity. The 
guidelines are generally designed to protect higher-risk segments of the 
population, in particular, pregnant women, women of childbearing age, 
children, and anglers who regularly consume fish caught in Missouri waters in 
larger quantities over long periods of time (DHSS, 2007, MDNR, 2006, and 
EPA, 2005b). 
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Missouri fish consumption guidelines vary substantially by fish species and size, 
water body, and consumer (adult men or women and children). They apply to 
approximately 30 water bodies in the state, all but two of which are lakes and 
reservoirs. The 2006 Fish Advisory – A Guide to Eating Fish in Missouri added 
both the Mississippi and Missouri Rivers to the advisory for mercury (DHSS, 
2007). 
 
Mercury levels in Missouri fish appear to be mostly related to their size and the 
type of food they consume. For example, large fish that feed on other fish 
exhibit higher concentrations of mercury than smaller fish or bottom feeding 
fish.  Sampling and analysis of largemouth bass, smallmouth bass, and spotted 
bass greater than 12 inches in length have been found to have the highest 
mercury concentrations in Missouri lakes.  Fish species found in the Missouri 
and Mississippi rivers with high mercury concentrations were flathead, channel, 
and blue catfish.  Certain fish species and size do not contain levels that 
warrant concern for consumption on a frequent or prolonged basis except for 
sensitive populations (DHSS, 2007). 
 
Health and Ecological Effects 
 
The study of mercury’s effects on health reflect the dose-response principle, 
which states that organisms respond to toxic substances according to the 
amount or dose of the substance that gets into their bodies. This is one of the 
fundamental principles of the field of toxicology – with increasing dose or 
exposure to a substance, there are likely to be greater effects. 
 
Mercury Toxicity.  Mercury is a well-documented human toxin at certain 
doses. Clinically observable neurotoxicity has been observed following 
exposure to large amounts of mercury (e.g., “Mad Hatters’ Disease”) and 
consumption of highly contaminated food also has induced acute mercury 
neurotoxicity. Generally, the most subtle indicators of methylmercury toxicity 
are neurological changes. These impaired motor skills and sensory ability 
occur at comparatively low doses, and progress to tremors, inability to walk, 
convulsions and death at extremely high exposures (EPA, 1997d). Mercury 
poisoning can also permanently damage kidneys and fetuses (EPA, 2003). 
 
Mercury and Autism.  Links between mercury exposure and autism have been 
suggested, but to date there is no evidence for a causal link between mercury 
exposure and autism.  
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Several studies in the early 2000s expressed a concern about a possible link 
between autism and a mercury-containing compound in vaccines 
administered to children (referenced in Nelson and Bauman, 2003).  A recent 
study in Texas reported a positive correlation between increases in mercury 
emissions as reported by U.S. EPA and increases in autism at the county 
level, and suggested, based solely on the correlation, that there may be a link 
between mercury and autism (Palmer et al., 2006).  (However, the authors 
did acknowledge that a causal association could not be determined from the 
data.)  Some of the same researchers had earlier reported a positive 
correlation between school district revenue and rates of autism, but in that 
case, rather than speculating that money may cause autism, concluded that 
disadvantaged school districts may need more assistance in identifying 
children with special needs (Palmer et al 2005).  Many trends correlate 
positively with one another that are not necessarily related to each other.   
 
An article from Pediatrics, the official journal of the American Academy of 
Pediatrics, noted as being current as of May 2007, concluded that there is 
presently no evidence that mercury causes autism (Nelson and Bauman, 
2003): 
 

Nonspecific symptoms such as anxiety, depression, and 
irrational fears may occur both in mercury poisoning and in 
children with autism, but overall the clinical picture of 
mercurism—from any known form, dose, duration, or age of 
exposure—does not mimic that of autism.  No case history 
has been encountered in which the differential diagnosis of 
these two disorders was a problem.  Most important, no 
evidence yet brought forward indicates that children exposed 
to vaccines containing mercurials, or mercurials via any other 
route of exposure, have more autism than children with less 
or no such exposure. 

 
The same article notes that “There has clearly been an broadening of the 
criteria for autism, better case-finding, increased awareness by clinicians and 
by families, and an increase in referrals of children for services,” but “whether 
the sum of these is sufficient to account for the more frequent diagnosis of 
autism is a matter of contention and is properly settled by careful research.” 
 
Ecological Effects.  In addition to neurotoxicity from acute and chronic 
exposure in human beings, mercury poisoning can potentially cause adverse 
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health effects on individual animals and plants, up to and including mortality, 
and therefore may potentially affect wildlife populations and ecological 
communities (EPA, 1997b). Severe neurological effects were already observed 
in animals at Minamata, Japan, prior to the recognition of human poisonings – 
birds experienced severe difficulty in flying and exhibited other grossly 
abnormal behavior (UNEP, 2002). However, these effects occurred at levels of 
fish contamination that were 10 to 20 times higher than the U.S. Food and 
Drug Administration (FDA) limit for human consumption of 1 ppm (FDA, 
2004). 
 
Adverse effects of elevated mercury levels in fish include death, reduced 
reproductive success, impaired growth and development, and behavioral 
abnormalities. Reproductive effects are the primary concern for mercury 
poisoning in wildlife and can occur at dietary concentrations well below those 
which cause overt toxicity. Effects of mercury on birds and mammals include 
death, reduced reproductive success, impaired growth and development and 
behavioral abnormalities. Sub-lethal effects of mercury on birds and 
mammals include liver damage, kidney damage, and neurobehavioral effects 
(EPA, 1997b). 
 
Summary.  Mercury is ubiquitous in the earth’s biosphere, occurring in the 
air, water, land, and soil, as well as in living organisms. In the industrialized 
era, human activities have mobilized greater amounts of mercury, thereby 
exposing organisms, ecosystems, and human beings to a particularly toxic 
form, methylmercury. Almost all human exposure to methylmecury is from 
ingesting contaminated fish. In low doses, methylmercury can be voided by 
the body and is not generally problematic; at sustained, excessive doses, it 
may accumulate in certain tissues and organs to concentrations that can 
cause a variety of adverse health effects on humans and wildlife. These 
negative effects may be acute or chronic, and from sub-lethal to lethal. While 
mercury contamination is widespread, indeed global, the incidents to date 
have tended to involve specific point source discharges to water rather than 
dispersed emissions to air. 
 
3.1.1.2.5 Global Climate Change 
 
This discussion is based entirely on the Intergovernmental Panel on Climate 
Change (IPCC) Fourth Assessment Report, Climate Change 2007, the most 
recent and comprehensive source of information on global climate change.   
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IPCC authors and contributors are scientists representing hundreds of research 
institutes and universities around the world, and 180 member governments.  
The IPCC is currently finalizing its Fourth Assessment Report, Climate Change 
2007. Parts or all of the reports from IPCC’s three working groups are available 
on the IPCC website.   
 

• Working Group I Report—The Physical Science Basis (final report 
available (including summary for policy makers), IPCC 2007a) 

 
• Working Group II Report—Impacts, Adaptation and Vulnerability 

(summary for policymakers available, IPCC 2007b) 
 
• Working Group III Report—Mitigation of Climate Change (summary for 

policymakers available, IPCC 2007c) 
 
Some of the highlights of the IPCC 2007 reports: 
 
Global Warming:  “Warming of the earth’s climate is unequivocal, as is now 
evident from observations of increases in global average air and ocean 
temperatures, widespread melting of snow and ice, and rising global average 
sea level.”  Eleven of the last twelve years (1995-2006) rank among the 12 
warmest years in the instrumental record of global surface temperature (since 
1850) (IPCC, 2007a).  See Figure 3-9. 
 
Sea Level Rise.  Global average sea level rose at an average rate of 1.8 mm 
per year over 1961 to 2003.  Sea level rise is caused by thermal expansion of 
ocean water and by melting ice.  Oceans have been absorbing more than 80 
percent of the heat added to the climate system.  Since 1961, the average 
temperature of global oceans has increased to depths of about 10,000 feet.  
This warming causes seawater to expand, contributing to sea level rise.  
“Widespread decreases in glaciers and icecaps have contributed to sea level 
rise.” “Losses from the ice sheets of Greenland and Antarctica have very likely 
contributed to sea level rise over 1993 to 2003” (IPCC, 2007a). 
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Figure 3-9.  Climate Changes 1970-2004  
Source: IPCC, 2007a 
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Figure 3-10. Concentrations of 
Greenhouse Gases from 0 to 2005 

Source: IPCC, 2007a 

Increases in Greenhouse Gases:  “Global atmospheric concentrations of carbon 
dioxide, methane, and nitrous oxide have increased markedly as a result of 
human activities since 1750 and now far exceed pre-industrial values 
determined from ice cores spanning many thousands of years [Figure 3-10].  
The global increases in carbon dioxide concentrations are due primarily to fossil 
fuel use and land use change, while those of methane and nitrous oxide are 
primarily due to agriculture” (IPCC, 2007a). Between 1970 and 2004 global 
greenhouse gas emissions increased by 70 percent (IPCC, 2007c). 
 
 

 
 
 
 
 
 
Human Contribution to Global Warming.  “The understanding of anthropogenic 
warming and cooling influences on climate change has improved since the TAR 
[IPCC Third Assessment Report, IPCC, 2001], leading to very high confidence 
[at least a 9 out of 10 chance of being correct] that the global average net 
effect of human activities since 1750 has been one of warming...”  and the rate 
of increase in warming “is very likely [> 90 percent] to have been 
unprecedented in more than 10,000 years”.  “The carbon dioxide radiative 
forcing increased by 20 percent from 1995 to 2005, the largest change for any 
decade in at least the last 200 years.”  “Most of the observed increase in global 
average temperatures since the mid-20th century is very likely due to the 
observed increase in anthropogenic greenhouse gas concentrations” (IPCC, 
2007a). 
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Associated Phenomenon.  An increased frequency of hot days and hot nights 
over most land areas is a virtual certainty.  Increased heat waves and greater 
proportion of rainfall from heavy rains is very likely.  Greater temperature 
extremes are likely.  An increase in areas affected by drought is likely.  
Increased intensity of tropical cyclone activity is likely, as is an increased 
incidence of extreme high sea levels including tsunamis.  Many plant and 
animal species are likely to be at increased risk of extinction.  Regions relying 
on water supply from mountain snow melt (more than one-sixth of the world 
population) are projected to have reduced water availability.  Increases in 
floods and droughts are expected.  For millions of people, various adverse 
health effects (including death) from droughts, floods, heat, increased ozone, 
and changes in spatial distribution of disease vectors are likely (IPCC, 2007a). 
 
Mitigation Potential.  “Mitigation efforts over the next two to three decades will 
have a large impact on opportunities to achieve lower stabilized levels of 
greenhouse gases.”  “…studies indicate that there is substantial economical 
potential for the mitigation of global GHG emissions over the coming decades 
that could offset the projected growth of global emissions or reduce emissions 
below current levels” (IPCC, 2007c). 
 
IPCC (2007c) identifies key mitigation technologies for the following sectors:  
energy supply, transport, buildings, industry, agriculture, forestry/forests, and 
waste.  The summary of key mitigation technologies identified for the energy 
supply sector is as follows: 
 

• Key mitigation technologies and practices currently commercially 
available:  Improved supply and distribution efficiency; fuel switching 
from coal to gas; nuclear power; renewable heat and power 
(hydropower, solar, wind, geothermal, and bioenergy); combined heat 
and power; early applications of carbon capture and storage (e.g., 
storage of removed CO2 from natural gas) (IPCC, 2007c). 

 
• Key mitigation technologies and practices projected to be commercialized 

before 2030:  carbon capture and storage for gas, biomass and coal-fired 
electricity generating facilities; advanced nuclear power; advanced 
renewable energy, including tidal and waves energy, concentrating solar 
and solar photovoltaic (IPCC, 2007c). 
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3.1.1.3 Existing Conditions – Meteorological Conditions 
 
The following paragraphs present information on the meteorological 
conditions in the area where the new unit is proposed to be built.  Information 
is also presented on existing ambient air quality. 
 
Meteorological Conditions 
 
The nearest National Weather Service long term weather observation data are 
from the Kansas City International Airport.  Table 3-4 shows a summary of 
temperature and precipitation data for the period 1971 through 2000 (EPA, 
2006k).  The annual mean temperature is 54.2°F with a monthly mean 
maximum temperature of 88.8°F in July and a monthly mean minimum 
temperature of 26.9°F in January.  The annual precipitation is 37.98 inches 
with May being the month with the highest mean precipitation, 5.39 inches. 
 
Figure 3-11 shows an annual windrose (five years of data) for Kansas City 
International Airport (EPA, 2006l).  The average wind speed is 11.2 miles per 
hour and the predominant wind directions are from the south and the south-
southwest. 
 

Table 3-4. Average Temperature and Precipitation Data –  
1971 to 2000, Kansas City Airport 

Parameter 
 

Max ○F Min ○F Mean ○F Precipitation (in) 

Jan 36 17.8 26.9 1.15 
Feb 42.6 23.3 33 1.31 
Mar 54.4 33.2 43.8 2.44 
Apr 65.2 43.5 54.4 3.38 
May 74.6 53.9 64.3 5.39 
Jun 83.9 63.2 73.6 4.44 
Jul 88.8 68.2 78.5 4.42 
Aug 87.1 66.1 76.6 3.54 
Sep 79 57.2 68.1 4.64 
Oct 67.6 45.9 56.8 3.33 
Nov 52 33.4 42.7 2.30 
Dec 40 22.5 31.3 1.64 
Ann 64.3 44 54.2 37.98 

Source:  Midwest Regional Climate Center 
(http://mcc.sws.uiuc.edu/climate_midwest/historical/precip/mo/234358_psum.html) 
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Figure 3-11. Annual Wind Rose – Kansas City International Airport 

 

 
  Source: Data obtained from USEPA Web Site 
  (http://www.epa.gov/scram001/surfacemetdata.htm#mo) 
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A windrose that generally corresponds to the “ozone season” is shown in 
Figure 3-12.  The ozone season starts on April 1 and runs through October 
31.  In western Missouri, it is very unlikely that elevated O3 levels would be 
measured outside of the ozone season and therefore, the state monitoring 
system measures O3 levels in the ozone season only.  Since the ozone season 
is the portion of the year that is most likely to have elevated O3 levels, and 
since O3 is formed in the atmosphere over a period of hours, it is important to 
know predominant wind directions during the ozone season to determine 
potential contributors to elevated O3 levels.   
 
The windrose shown in Figure 3-12 shows that the predominant wind 
directions during the ozone season are from the south, the south-southeast, 
and the south-southwest.  This demonstrates that the proposed project, 
located to the northeast of Kansas City would not be expected to be a 
contributor to elevated O3 levels in Kansas City. 
 
Existing Ambient Air Quality 
 
The existing air quality in the area around the proposed site location shows 
that NAAQS are being met consistently in the area.  This is based on review of 
monitoring data collected by the MDNR (mostly in the Kansas City area) and 
also data that have been collected by AECI in the area near the proposed site 
location.  MDNR monitoring site locations are shown in Figure 3-13 and AECI 
monitoring site locations are shown in Figures 3-14 and 3-15.  Appendix C 
contains summary tables showing ambient air quality measured pollutant 
levels. 
 
Table 3-5 summarizes the ambient air quality data collected by AECI in the 
vicinity of the proposed project and Table 3-6 summarizes data collected by 
the MDNR for the years 2002 through 2005 (EPA,2006m). 
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Figure 3-12. Ozone Season Wind Rose – Kansas City International Airport 

 
         Source: Data obtained from USEPA Web Site  
         (http://www.epa.gov/scram001/surfacemetdata.htm#mo) 
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Table 3-5. Monitoring Data – Vicinity of Proposed Project 

 O3 SO2 PM10 

 

8-Hour 
Max 

(ppm) 

8-Hour 
2nd High 
(ppm) 

8-Hour 
2nd High 
(ppm) 

8-Hour 
2nd High 
(ppm) 

3-Hour 
(ppm) 

24-Hour 
(ppm) 

Mean 
(ppm) 

24-Hour  
(ųgm/m3) 

Mean  
(ųgm/m3) 

Period/NAAQS 0.08 ppm(1) 0.5 ppm(2) 0.14 ppm(2) 0.03 ppm(3) 150 ųgm/m3(2) 50 ųgm/m3(4) 
Aug 05 0.084 0.080 0.076 0.070 0.005 0.002 0.001 58.7 28.7 
Sept 05 0.070 0.067 0.065 0.065 0.004 0.002 0.001 75.2 30.8 
Oct 05 0.058 0.057 0.055 0.053 0.005 0.003 0.001 65.1 29.4 
Nov 05 0.052 0.046 0.046 0.042 0.005 0.003 0.002 38.7 27.1 
Dec 05 0.035 0.035 0.033 0.031 0.011 0.0052 0.002 20.2 23.6 
Jan 06 0.040 0.038 0.037 0.037 0.006 0.003 0.002 30.2 12.9 
Feb 06 0.055 0.050 0.050 0.046 0.008 0.004 0.003 46.9 15.5 
Mar 06 0.056 0.055 0.054 0.052 0.007 0.005 0.003 55.6 15.6 
Apr 06 0.063 0.063 0.061 0.060 0.006 0.004 0.003 62.0 18.3 
May 06 0.069 0.064 0.064 0.062 0.007 0.005 0.003 48.4 18.9 
Jun 06 0.081 0.080 0.080 0.080 0.007 0.005 0.003 42.5 19.5 
Jul 06 0.087 0.072 0.072 0.068 0.006 0.005 0.004 46.7 20.2 
Aug 06 0.086 0.085 0.083 0.083 (5) (5) (5) (5) (5) 
Sept 06 0.062 0.062 0.059 0.056 (5) (5) (5) (5) (5) 

Source:  AECI Monitoring Data Summaries 
 
Notes: 

1. 3-year average of the 4th highest daily maximum 8-hour average ozone concentration 
2. Not to be exceeded more than once per year. 
3. Annual arithmetic mean. 
4. 3-year average of the weighted annual mean concentration. 
5. Monitoring ended. 
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Table 3-6.  Maximum 2002 – 2005 Recorded Pollutant Levels Compared to NAAQS 

Pollutant 
Recorded 

Level 
NAAQS 

Averaging 
Time 

Location Year 

CO 10.2 ppm 35 ppm 2nd High 1-hour 
4928 Main Street 

Kansas City 
2002 

CO 3.3 ppm 9 ppm 2nd High 8-hour 
4928 Main Street 

Kansas City 
2002 

O3 0.083 ppm 
0.084 
ppm 

Average 4th 
High 8-hour 

13131 Highway 169 
NE Kansas City 

2004 

NO2 0.022 ppm 
0.053 
ppm 

Annual 
Average 

Kansas City 2003 

SO2 0.155 ppm 0.5 ppm 2nd High 3-hour 
724 Troost, Kansas 

City 
2003 

SO2 0.073 ppm 
0.14 
ppm 

2nd High 24-
hour 

724 Troost, Kansas 
City 

2003 

SO2 0.008 ppm 0.03 
Annual 
Average 

724 Troost, Kansas 
City 

2003 

PM10 66 ųgm/m3 
150 

ųgm/m3 
2nd High 24-

hour 
1517 Locust St. 

Kansas City 
2002 

PM10 36 ųgm/m3 
50 

ųgm/m3 
Annual 
Average 

1517 Locust St. 
Kansas City 

2002 

PM2.5 35 ųgm/m3 
65 

ųgm/m3 
3-year Average 

98%tile 
Highway 33 & County 
Home Rd. Clay County 

2004 

PM2.5 13.6 ųgm/m3 
15 

ųgm/m3 
3-year Average 
Annual Mean 

Highway 33 & County 
Home Rd. Clay County 

2004 

 
Existing Major Air Emission Sources 
 
Major sources of an air pollutant are often defined as sources that emit more 
than 100 tons per year of a pollutant.  Table 3-7 shows major sources of CO, 
VOC, NOX, SO2, PM10, and PM2.5 located in the Missouri portion of the Kansas 
City metropolitan area (EPA, 2006n). Figure 3-16 depicts the location of 
major air emission sources in the Missouri portion of the Kansas City area.  
 
This information is taken from a database maintained by the EPA and is for 
the calendar year 2002.  These are the most recent data available from the 
EPA database.  MDNR maintains a database with more recent information.  
That information is forwarded to the EPA annually; however, that information 
is not available on EPA’s emission inventory website and it is not readily 
accessible from the MDNR. 
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Table 3-7. Major Sources 
Emissions in Tons per Year 

Facility Address County SIC 
CO NOX VOC SO2 PM2.5 PM10 

Location 
Number 

from Figure 
3-16 

Aquila Inc. 
1433 Lower Lake Road,  
St. Joseph, MO 64502 

Buchanan 4911 160.9 4198.7 26.0 3563.0 56.6 70.0 1 

Ag Processing Inc 
900 Lower Lake Road,  
St. Joseph, MO 64504 

Buchanan 2075 3.4 4.0 412.7 0.02 17.5 60.1 2 

Silgan Containers Corp 
2115 Lower Lake Road,  
St. Joseph, MO 64504 

Buchanan 3411 9.9 11.8 231.3 0.07 0.8 0.9 3 

Varco-Pruden Buildings 
2250 Lower Lake Road,  
St. Joseph, MO 64504 

Buchanan 3448 0 0 112.4 0 0 0 4 

Ford Motor Co 
8121 E US Highway 69, 
Kansas City, MO 64119 

Clay 3711 80.2 96.2 2321.7 5.7 68.4 82.5 5 

ADM Processing 
200 West 19th Ave, North 
Kansas City, MO 64116 

Clay 2075 30.4 36.2 288.0 0.2 6.3 18.0 6 

Independence Power & 
Light 

22225 210 Hwy,  
Missouri City, MO 64072 

Clay 4911 4.0 259.3 0.3 1233.8 3.1 11.3 7 

National Starch & 
Chemical Company 

1001 Bedford Avenue North 
Kansas City, MO 64116 

Clay 2046 36.1 43.0 100.6 105.0 65.2 141.1 8 

Exide Technologies 
111 Canon Hollow Road,  
Forest City, MO 64451 

Holt 3341 2.9 6.3 84.5 323.5 12.3 16.0 9 

Trigen Energy 
Corporation 

115 Grand Ave,  
Kansas City, MO 64106 

Jackson 4911 20.0 498.8 2.0 3788.2 13.6 24.6 10 

Kansas City Power & 
Light Co 

8700 Hawthorn Road, 
Kansas City, MO 64120 

Jackson 4911 469.6 2400.2 14.4 3752.3 474.0 819.5 11 

Lafarge North America 
Inc. 

2200 North Courtney Road, 
Sugar Creek, MO 64050 

Jackson 3241 447.0 1050.0 58.2 677.8 7.5 20.4 12 

Aquila Inc. 
33200 East Johnson Rd, 
Sibley, MO 64088 

Jackson 4911 405.6 11491.4 89.2 11804.2 198.9 213.5 13 

Independence Power 
And Light 

21500 East Truman, 
Independence, MO 64056 

Jackson 4911 29.7 547.8 3.7 4576.0 102.4 131.0 14 

Cargill Inc 
2306 Rochester,  
Kansas City, MO 64120 

Jackson 2075 28.5 33.9 366.5 0.2 11.4 38.7 15 

Aquila Inc. 
14015 Smart Road 
Greenwood, MO 64034 

Jackson 4911 60.3 236.4 1.8 0.5 0.0001 0.7 16 
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Table 3-7. Major Sources 
Emissions in Tons per Year 

Facility Address County SIC 
CO NOX VOC SO2 PM2.5 PM10 

Location 
Number 

from Figure 
3-16 

ANR Pipeline Company 
33854 County Road TT,  
Graham, MO 64455 

Nodaway 4922 243.2 981.5 82.4 0.3 2.6 10.1 17 

Pittsburgh-Corning Corp 
2700 West 16th Street, 
Sedalia, MO 65301 

Pettis 3296 19.6 204.3 4.8 80.7 19.4 42.0 18 

Waterloo Industries Inc 
1500 Waterloo Drive, 
Sedalia, MO 65301 

Pettis 3499 5.1 6.1 146.6 0.01 9.1 10.0 19 

Panhandle Eastern Pipe 
Line Co 

16076 Highway T,  
Lamonte, MO 65337 

Pettis 4922 318.1 1477.5 80.4 0.35 0.04 23.6 20 

Kansas City Power & 
Light Co 

20250 Highway 45 North 
Weston, MO 64098 

Platte 4911 575.0 7596.4 69.1 14856.3 328.5 553.0 21 

Marshall Municipal 
Utilities 

765 W North Street, 
Marshall, MO 65340 

Saline 4911 25.6 295.7 1.6 1450.0 3.2 6.5 22 

Source:  USEPA Air Data (http://www.epa.gov/air/data)  Data are from a 2002 EPA database.  
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3.1.2 Environmental Consequences 
 
3.1.2.1 Identification of Issues 
 
The EIS scoping process resulted in the identification of several air quality 
related issues.  They include: 
 
• the addition of new emissions into the air in an area that currently does 

not have air quality problems 
• storage of ammonia and chlorine 
• acid rain 
• global climate change 
• mercury emissions 
• impact on agricultural products grown in the area 
• potential health effects 
• effect of incremental emissions over those already there 
• transport of emissions to the Kansas City area 
• impact of emissions trading 
• control of fugitive dust from plant operations 
 
3.1.2.2 Significance Criteria 
 
If any of the following conditions are met, the project is considered to have a 
significant impact on air quality: 
 
• the ambient air quality impact of the Proposed Action on areas currently 

meeting NAAQS is greater than EPA allowed PSD increments 
• the Proposed Action causes or significantly contributes to a violation of a 

health or welfare related NAAQS 
• the Proposed Action significantly contributes to the health risk caused by 

eating mercury contaminated fish 
• the Proposed Action causes deterioration in visibility in excess of EPA 

allowed impacts 
• not incorporating appropriate controls to meet regulatory requirements 

related to operations, such as equipment and techniques used to store and 
use ammonia and chlorine 

• significant increase in CO2 emissions relative to existing emissions that 
may contribute to climate change 
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There are a number of regulatory requirements that must be met in order for 
the Proposed Action to receive an air quality permit.  These requirements are 
intended to ensure that any proposed major new air pollution source does not 
have a significant impact on air quality.  The proponent of the Proposed 
Action must apply for and receive such a permit prior to beginning 
construction.  AECI has applied to the DNR for an air quality permit and the 
DNR is presently reviewing that application.  A permit can be issued only if 
the DNR (and the EPA) find that on the basis of the information in the 
application, the project would meet all regulatory requirements designed to 
ensure that the project does not have a significant impact on air quality. 
 
3.1.2.3 Impact Assessment Methods 
 
The Proposed Action would have emission impacts that cannot be directly 
measured because direct measurements cannot occur until after the facility is 
built.  However, impacts need to be assessed, and estimation methods 
described below were used. These methods use assumptions that are 
intended to overestimate impacts. This approach is consistent with historic air 
quality and risk assessments.  The assessment methodologies require the use 
of either generic assumptions or site specific data to evaluate risk or impact 
to air quality.  The generic assumptions are considered by state and federal 
agencies to be protective of human health and the environment under almost 
any circumstance.  Site specific data provide more accurate assessments of 
an individual facility, but they are often costly and time consuming to obtain 
or develop.  For example, in assessments to determine impact of air 
emissions over a year’s period of time, the proposed plant is assumed to be in 
operation continuously for the entire year even though there would be periods 
of time when the plant would not be in operation in order to carry out needed 
maintenance activities.  
 
Air quality and risk assessments can go through several iterations of 
assumptions. The first assessment combines many generic assumptions with 
some site specific data which result in impacts that are almost certain to be 
greater than those that would actually occur.  If the impacts using these 
initial assumptions are not acceptable, then more site specific data are 
developed and used instead of assumptions that over-estimate impacts.  The 
results of the assessment methods described below incorporate initial generic 
assumptions without any reassessment of those assumptions in order to 
reflect additional site specific details. 
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Ambient Air Quality Standards 
 
Air quality impacts are assessed through the use of air quality dispersion 
models.  These models use as input data the Proposed Action’s emissions and 
the meteorological conditions that cause the emissions to disperse after they 
leave the plant site.  The EPA has detailed requirements for the modeling that 
must be done in order for a new emission source to receive an air quality 
construction permit.  The air quality permit application prepared by the 
project proponent must contain the results of the required modeling and a 
demonstration, based on those results, that the proposed source would not 
cause or significantly contribute to a violation of an ambient air quality 
standard. 
 
Visibility, Soils, and Vegetation 
 
The impact of the Proposed Action on visibility is assessed using EPA 
screening models that have been developed to estimate worst case impacts of 
air pollutant emitting sources.  Visibility impacts were assessed for the 
Hercules Glades Wilderness Area (a Class I area), which is about 295 km from 
the proposed plant site.  Typically, Class I areas that are this far distant from 
the Proposed Action are not evaluated using modeling techniques since 
available techniques tend to over estimate impacts at such long distances. 
 
Impacts to soils and vegetation were evaluated using an EPA developed air 
quality model that estimates the magnitude of pollutant deposition.  This 
model also estimates ambient air concentrations of pollutants for comparison 
with EPA standards set for the protection of soils and vegetation. 
 
Mercury Emissions 
 
The EPA has established a regulatory system to control mercury emissions 
from power plants that does not rely on air quality modeling.  Rather, the 
system is based on each existing and new coal fired power plant keeping 
mercury emission levels below a limit that is set by state air quality 
regulators, working with the EPA.  This system of controlling mercury 
emissions would result in a significant reduction in current levels of 
nationwide emissions from coal fired power plants.   
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Some people, however, have a concern that while mercury may be properly 
controlled on a national scale, there might be local “hotspots” where mercury 
levels could create a potential localized health threat.   
 
The proponents of the Proposed Action must demonstrate, as part of their air 
quality permit application, that the proposed plant would meet EPA limits on 
mercury emissions.  However, there is no requirement that the permit 
application demonstrate that there would be no localized “hotspots” created.  
For this reason, the impact of maximum allowable mercury emissions from 
the proposed plant was modeled to determine the maximum amount of 
mercury deposition that could be created by emissions from the plant.   
 
The results of this modeling effort were then evaluated using a health risk 
assessment to determine the incremental health risk that would be posed by 
mercury deposition from the proposed plant.   
 
Global Climate Change (Greenhouse Gas Emissions) 
 
There are no established standards for significance for greenhouse gas 
emissions.  The sources that contribute to global climate change are national 
and international in scope.  For the purposes of this EIS, the impact would be 
considered significant if it the difference in constructing or not constructing 
the project would make a discernable difference in global climate change.   
 
3.1.2.4 Actions Incorporated into the Proposed Action to Reduce or 

Prevent Impacts 
 
There are a number of elements incorporated into the Proposed Action that 
would reduce or prevent air quality impacts.  These include: 
 
• use of operating techniques that reduce emissions 

− low sulfur coal 
− combustion techniques that reduce emissions 

• air pollution emissions control equipment 
− selective catalytic reduction (SCR) to control NOX emissions 
− scrubber to control SO2 emissions 
− a particulate control device (baghouse) to control particulate matter 

emissions 
• use of BACT to control potential fugitive emissions from materials handling 

operations 
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3.1.2.4.1 Impact Assessment 
 
Ambient Air Quality Standards 
 
The impact of the Proposed Action is described in “Prevention of Significant 
Deterioration Construction Permit Application, 660-MW Pulverized Coal Fired 
Generating Facility, Carroll County, Missouri”, dated January 2006.  (The 
initial application has been updated periodically to incorporate additional 
material.) 
 
The impact of the proposed action, as described in this application, is based 
on estimates of potential emissions from the plant, information concerning 
the physical characteristics of the plant such as the height and exit diameter 
of the stack, and information about the meteorology in the area around the 
proposed plant.  The projected potential emissions associated with the plant 
(including cooling tower emissions) are shown in Table 3-8 (AECI, 2007d). 
 

Table 3-8. Projected Emissions, Tons per Year 

Pollutant 
Main 
Boiler 

 
Aux. 

BoilerA 

 
Cooling 
Tower 

Materials 
Handling  
(Fugitive) 

 

Haul 
Roads 

(Fugitive) 

Emerg. 
Diesel 

GeneratorB 

Diesel 
Fire 

Water 
PumpB 

Diesel 
Fire 

Water 
Pump 

BoosterB 

 
 

Total 

SO2 2,408 21.4 -- -- -- 0.24 0.04 0.015 2,430 

CO 4,515 33.0 -- -- -- 3.4 0.62 0.29 4,552 

NOX 1,505 41.1 -- -- -- 5.9 0.66 0.75 1,553 

PM10 752 6.7 20.6 13.63 7.82 0.16 0.04 0.05 801 

VOC 108 2.2 -- -- -- 0.37 0.27 0.09 111 

Lead 114 1.6 -- -- -- 0.018 0.003 0.001 116 

Mercury 0.226 -- -- -- -- -- -- -- 0.22649 
AHours of operation limited to 2,190 per year 
BHours of operation limited to 500 per year 
Source:  AECI, 2007d 

                                    
49 EPA’s New Source Performance Standard (NSPS) codified at 40 CFR 60.45Da(a)(2)(i) limits mercury 
emissions to 0.000066 lb/MWh.  The emissions reported in Table 3-8 are based on a gross power output 
of 782 MW.  Also, the MDNR’s proposed rule to implement EPA’s Clean Air Mercury Rule does not 
allocate any mercury budget for new units.  Therefore, if the proposed project is built, a mercury 
emission allocation will have to be either purchased from the open market, or, the proposed project’s 
emissions will have to be accommodated within AECI’s budget for it’s existing units. The actual 
emissions cannot be higher than what would be allowed by the NSPS; therefore, the potential emissions 
listed in the table are higher than what would be allowed.  Actual mercury emissions would be 
monitored using EPA certified technology. 
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Based on the information described above, AECI has estimated the maximum 
ambient air quality impacts for the proposed action.  These impacts are 
shown in Table 3-9. 
 

Table 3-9. Highest Model-Predicted Concentration For  
All Norborne Sources 

Pollutant 
Averaging 

Time 
Highest Concentration 

(µgm/m3) 

3-hour 24.1 
24-hour 6.3 SO2 

annual 0.67 
NO2 annual 6.49 

24-hour 26 
PM10 

annual 4.16 
one-hour 292 

CO 
8-hour 73.2 

 
The results for SO2, NO2, and CO show that the maximum ambient air quality 
impact of the Proposed Action is well below applicable standards.  Therefore, 
the Proposed Action would not have a significant impact on air quality for 
those pollutants for which there are ambient air quality standards. 
 
Visibility, Soils, and Vegetation 
 
The impact of the Proposed Action on visibility, soils, and vegetation was 
analyzed for AECI as part of the process of applying for an air quality permit.  
The results of that analysis are summarized in “Additional Impacts Analysis 
for a 688 MW Electric Generating Facility, Norborne, Missouri”, November 
2006. 
 
The visibility analysis was conducted using an EPA developed model called 
VISCREEN.  The analysis was conducted for five areas that were specified by 
the MDNR.  Those areas are: 
 

• Norborne R8 High School, 
• Stet Xv School District,  
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• Carroll County memorial Hospital,  
• Van Meter State Park, and 
• Swan Lake National Wildlife Refuge. 

 
The results show that visibility impacts exceeded plume perceptibility 
thresholds for Class I areas at each of the receptor areas with the exception 
of Swan Lake National Wildlife Refuge.  However, none of these areas are a 
Class I area.  
 
The locations where visibility criteria do have meaning are Class I areas.  The 
closest Class I area to the Proposed Action is Hercules Glades Wilderness Area 
(HGWA) in southwest Missouri, about 295 km from the Proposed Action 
location.  A visibility analysis was conducted for HGWA in response to 
comments from the Federal Land Manager.   
 
The analysis was conducted using several “worst case” assumptions and 
showed that the greatest change in light extinction was 6.8%, less than the 
10 % change that is considered to be significant. (AECI, 2006).  The visibility 
analyses show that the Proposed Action would have no significant impact on 
visibility. 
 
The impact of the Proposed Action on soils and vegetation was evaluated 
using an air quality model that estimated pollutant concentrations and 
deposition of pollutants onto soils and vegetation.  The modeling showed that 
the estimated maximum concentrations of air pollutants would be less than 
secondary ambient air quality standards (standards set for the protection of 
materials, vegetation, and other effects that are not directly health related.  
 
The analysis showed that emissions of SO2 and NOX related to the Proposed 
Action would be highly unlikely to cause adverse effects.  (AECI, 2006).  
Based on these findings, the Proposed Action would not have significant 
adverse effects on soils and vegetation. 
 
Mercury Emissions 
 
The mercury emissions from the Proposed Action could pose a potentially 
unacceptable risk to local populations by entering the human food chain.  
Inorganic mercury released in power plant emissions can be converted to a 
toxic organic form, methylmercury, once it enters water bodies via deposition 
and runoff.  Methylmercury is highly bioaccumulative in fish, and anglers who 
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catch and consume fish can be at risk if too much mercury enters a 
watershed, therefore a health risk assessment was performed.   
 
The health risk evaluation addresses the emissions from the Proposed Action.  
The health risk posed by the cumulative impact of emissions from all power 
plants in the Midwest and all other sources of mercury deposition were not 
specifically evaluated, although the evaluation did include an element to 
determine whether the existing fish advisory issued by the Missouri 
Department of Health and Senior Services (DHSS) would be made more 
severe in consideration of the mercury emissions from the Proposed Action.   
 
A number of assumptions are made throughout the evaluation process to 
ensure that risks are more likely to be overestimated than underestimated.  
The evaluation is performed using the multi-step process listed below: 
 

1. Obtain and evaluate fish advisories issued by the DHSS.  Also obtain 
from the MDNR mercury concentrations in fish fillets and whole fish 
tissue from streams within a 100-mile radius. 

2. Estimate maximum allowable mercury emissions from the proposed 
power plant based upon New Source Performance Standards (NSPS) 
limits. 

3. Perform air modeling to predict mercury air concentrations from the 
proposed power plant and subsequent deposition rates to the 
surrounding vicinity. 

4. Identify locations of fish sampling, particularly those sampling points 
that lay in watersheds that are primarily within the 50-km radius of 
the proposed plant.  Separately identify watersheds with the highest 
potential to be impacted by mercury deposition. 

5. Calculate the total deposition of mercury for the most-impacted 
watersheds.  Based on a review of the deposition modeling results, 
the Wakenda and Moss Creek watersheds were identified as the 
most-impacted.  Additionally, fish sampling occurred in the Cooley 
Lake and the Lamine River watershed, which includes the Davis 
Creek, Salt Fork, Finney Creek, Muddy Creek, Flat Creek, and 
Blackwater River watersheds. 

6. Calculate surface water concentrations of methylmercury in the 
watersheds. 
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7. Use the bioaccumulation factor (BAF) for methylmercury to calculate 
mercury concentrations in fish tissue. 

8. Use fish tissue concentrations to evaluate the incremental impact on 
fish samples obtained from MDNR in step 1. 

9. Calculate hazard indices for anglers who catch and consume fish 
from the evaluated watersheds. 

 
A hazard index is a number that is calculated to determine if a combination of 
non-carcinogenic pollutants and/or exposure pathways create a potential 
health risk.  Each pollutant/exposure pathway is evaluated individually.  The 
estimated exposure is then divided by a health effects threshold value for the 
pollutant and/or pathway to create a ratio for each condition that was 
evaluated.  The hazard index is the sum of the ratios calculated for each 
pollutant and pathway.  A hazard index greater than one indicates a potential 
health risk. 
 
A number of assumptions were made for this analysis which are likely to 
overestimate the potential impacts.  In particular, the following conservative 
assumptions were made: 
 
• Predicted mercury deposition rates were calculated based on worst-case 

historical meteorological data for the years 2001-2005 (i.e., 2005 data, 
which produced the highest predicted mercury deposition rates). 

 
• All mercury deposited in a watershed ends up in surface water.  In reality, 

much of the mercury would be either lost from the watershed from 
subsequent volatilization, leach to the subsurface, or be sequestered in 
soils and sediments, where it would not be available for bio-uptake into 
fish. 

 
• The ingestion rates used in the risk calculations are based on the 

assumption that an adult eats an average of 5.4 fish portions (4 ounces 
each) per week, and that all of that fish originates from the impacted 
watershed (i.e., that individuals do not eat fish from any other source).  
Likewise, the assumption is made that a very young child, aged 0-6, eats 
an average of 0.8 fish portions (4 ounces each) per week from the 
impacted watershed.  In reality, most anglers consume fish that originate 
from a variety of sources. 
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• The bioaccumulation factor used to estimate representative methylmercury 
concentrations in fish was based on species with the highest 
bioaccumulation potential, Trophic Level 4 fish (i.e., it was assumed that 
only large individuals of top predator species such as large mouth bass 
were consumed).  This is a worst-case scenario, as most anglers could be 
expected to eat a variety of fish from different trophic levels, with a lower 
overall methylmercury concentration. 

 
• The reference dose used in the risk calculations includes a 10X uncertainty 

factor (similar in concept to a safety factor) to ensure that the hazard 
index is not underestimated. 

 
In combination, these assumptions likely resulted in a substantial 
overestimation of the potential health impacts from mercury emissions.  Even 
with the use of these conservative assumptions, the predicted hazard indices 
were well below the threshold value of 1.0, indicating that mercury emissions 
from the proposed power plant should not pose any health threat to the 
surrounding community due to the proposed power plant alone.  However, 
due to mercury levels in fish from other sources, the MHSS Fish Advisory is 
applicable.   
 
This evaluation considered the current mercury levels in fish samples taken 
by the MDNR, Missouri Department of Conservation (MDC), and EPA within 50 
km of the proposed plant and the incremental effect the mercury released by 
the proposed plant would have on mercury levels in those fish.  Based on this 
evaluation, the Proposed Action would result in no change in the current 
MHSS Fish Advisory due to the incremental increase in mercury in the fish. 
 
The mercury health risk analysis is described in more detail in Appendix D, 
Mercury Risk Evaluation. 
 
GHG Emissions 
 
The primary GHG related emission from the Proposed Action is carbon dioxide  
Carbon dioxide emissions can be estimated using the type and amount of coal 
being fired and an emission factor.  Emissions (in tons) of CO2 are estimated 
by the formula: 
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% carbon in the coal50 X 72.6 X amount of coal used in tons / 2000 (EPA, 
2006q) 

(49.72) X (72.6) X 3,762,420 tons coal per year / 2000 = 6.8 million tons 
 
This compares to total US power plant emissions of CO2 in 2005 of 2,474 
millions tons and total US emissions of 5,912 million tons in 2004 (EIA, 
2006m). 
 
Total worldwide emissions in 2004 were 24,528 million tons.  The proposed 
project’s CO2 emissions would be 0.1% of total US emissions and 0.03% of 
worldwide CO2 emissions.  Constructing or not constructing the proposed 
project would not make a discernable difference in global climate change, and 
thus the impacts are not considered significant.    
 
Acid Rain Related Emissions 
 
The federal CAA requires control of power plant emissions of SO2 and NOX in 
order to address potential acid rain impacts.  The EPA recently issued final 
rules (the Clean Air Interstate Rule) that list limits for total SO2 and NOX 
emissions for each state.  The limits for total power plant emissions in 
Missouri in 2015 are shown in Table 3-10 below together with the estimates 
of emissions from the Proposed Action. 

 
Table 3-10. Acid Rain Related Emissions 

 SO2 Emissions NOX Emissions 
Missouri Total 245,000 58,000 

Proposed Action51 3,100 2,500 

 
Potential Ammonia and Chlorine Releases 
 
Both ammonia and chlorine would be stored and used in accordance with DNR 
and EPA requirements that are intended to prevent the accidental escape of 
these gases. 
 

                                    
50 This analysis used the design coal for the plant. 
51 From AECI Air Quality Permit Application, 2006.  Basis of the estimate is maximum 
allowable emissions. 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-52 July 2007 

No Action Alternative 
 
If the Proposed Action were not constructed, there still may be similar air 
quality impacts since the Proposed Action is intended to meet electricity 
demand that will exist whether or not the Proposed Action is built.  The air 
quality impacts of the No Action Alternative would vary depending on the 
alterative source of the electricity.  Section 2, Alternatives Including the 
Proposed Action, outlines alternative sources of electricity.  Except for nuclear 
power, those alternatives that would have little or no air quality impact (e.g., 
hydro, solar, wind), are generally not suitable to provide for the base load 
needs that the Proposed Action is intended to meet.  A coal-fired plant with 
carbon capture and sequestration would prevent most carbon dioxide 
emissions, but that technology will not be available in time to meet the needs 
the Proposed Action is intended to address.  Energy conservation and 
efficiency measures would not offset the need for a new plant (see discussion 
in Section 2.2.13 Energy Conservation and Efficiency). 
 
Big Lake Alternate Site 
 
The air quality impacts and their significance at the Big Lake Alternate Site 
would be similar to those at the proposed Norborne site.  If the project were 
developed at the Big Lake Site, it would be subject to all of the same 
regulatory requirements as at the Norborne site. 
 
Integrated Gasification Combined Cycle (IGCC) Alternative 
 
The IGCC alternative has the potential of having somewhat different impacts 
than the Proposed Action. 
 
• Emissions of pollutants for which there are NAAQS would be similar to 

those from the Proposed Action, though SO2 emissions could be somewhat 
lower.  The range of SO2 emission rates is from about 1/3 of that of the 
Proposed Action to a rate equal to that of the Proposed Action (EPA, 
2005d). 

 
• As with the Proposed Action, ambient air quality impacts would not cause 

or significantly contribute to a violation of the NAAQS. 
 
• Emissions of CO2 could be ten to twenty percent lower than from the 

Proposed Action, based on EPA estimation methodologies (EPA, 2005d).  
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However, because SCPC is more efficient, based on unit of CO2 emissions 
per unit of net energy generated, CO2 emissions are expected to be 
essentially the same for IGCC and SCPC (MIT, 2007). 

 
• Emissions of mercury and mercury deposition would be similar to that 

related to the Proposed Action. 
 
3.1.2.4.2 Mitigation and Residual Impacts 
 
The Proposed Action incorporates Best Management Practices (BMPs) such as 
use of dust control measures during construction.  While achievement of 
mercury emissions limits is a requirement and is therefore part of the 
Proposed Action, the specific means of achievement have not been identified.  
AECI would install a system for injection of activated carbon to control 
mercury emissions, but may not use it if standards can be met without it.   
 
3.2 GEOLOGY AND SOILS 
 
This section describes the affected environment and environmental 
consequences as they apply to geological and soil resources. 
 
3.2.1 Affected Environment 
 
The following sections describe the current geological and soil environment. 
The description of current conditions represents the baseline for the 
assessment of impacts and environmental consequences. 
 
3.2.1.1 Region of Influence 
 
The region of influence for assessing impacts on geological and soil resources 
includes the proposed power plant site and alternate, proposed well field and 
water line site, railroad corridors, rights-of-way where ground-disturbing 
activities could occur, proposed transmission lines, and the adjacent parcels 
of land.  For the transmission lines, soil disturbance would occur only at 
locations of line support structures and substation structures. 
 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-54 July 2007 

3.2.1.2 Existing Conditions 
 
3.2.1.2.1 Regional Setting 
 
Missouri Natural Sections 
 
All parts of the project and alternate site are located within the Glaciated 
Plains Natural Section, except for part of the Norborne to Sedalia/Mt. Hulda 
transmission line, which is located partly in the Osage Plains and partly along 
the edge of the Ozarks (Figure 3-17).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Continental glaciers were present in the glaciated plain area tens of thousands 
of years ago.  The glaciers smoothed out the landscape and, when they 
melted, left thick deposits of unsorted clay, silt, sand and gravel, called glacial 
till.  The present course of the Missouri River within Missouri was determined 
by glaciation. Flowing from the west, the Missouri River encountered the 
western edge of these great ice sheets and the course of the river was 
deflected southward. The southern extent of these ice sheets in Missouri was 
near Kansas City and at that point the river was able to turn and continue 
flowing eastward (MDNR, undated1). This ancient Missouri River was a larger 
stream of glacial meltwater that scoured and eroded the bedrock river 
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channel, then left thick deposits of sand, gravel and cobbles.  Later, after the 
glaciers had melted, the calmer Missouri River deposited finer-grained sand, 
silt, and clay.  These river deposits are called alluvium.  Silt that was later 
blown in from drier western regions tended to deposit along river channels 
where vegetation was more dense, forming thick beds of what is termed 
loess.  Thus all of Missouri north and east of the Missouri River was subject to 
glaciation and has been covered with deposits of glacial till. The glacial till is 
tens of feet thick, and locally, where ancient bedrock river valleys were filled, 
it may be up to 200 feet thick. 
 
In west central Missouri, an area of unglaciated flat land referred to as the 
Osage Plains (Figure 3-17) lies between Kansas City on the north and Joplin 
on the south and stretches eastward to Osceola, Warsaw and Sedalia. In this 
area, thin deposits of loess overlie bedrock (MDNR, undated1).  
 
Both the Norborne and the 
Big Lake plant sites are 
located within the Missouri 
River Alluvial Plains Natural 
Subsection (Figure 3-18), as 
is the rail corridor for the Big 
Lake Site, and the southern 
rail corridor for the Norborne 
Site, the proposed well field, 
and the proposed water line 
for the Norborne site.  The 
alluvial plains are the broad, 
relatively flat floodplain lands 
along major rivers.  As 
shown in Figure 3-18, the 
alluvial plains are especially 
wide at both Big Lake and 
Norborne.   
 
The northern rail corridor for Norborne crosses the Loess Hills Natural 
Subsection, which at the Norborne site forms a narrow border at the north 
edge of the alluvial plain along the Missouri River bluff.  Much thicker and 
broader loess deposits lie to the east and north of the Big Lake site.  These 
deposits, the thickest in the state, are up to 100 feet thick and form 
prominent bluffs. These Deep Loess Hills extend north along the east side of 
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the Missouri River, through Iowa and into Nebraska.  A part of the Deep Loess 
Hills in Iowa has been designated by the National Park Service as a National 
Natural Landmark for the unique geology and associated native vegetation.  
There is only one other place on earth where loess deposits of comparable 
thickness have been formed: along the Yellow River in China (NPS, 2004a).  
In Missouri, a 112-acre portion of the Jamerson C. McCormack Conservation 
Area (CA) has been designated as the McCormack Loess Mound Natural Area 
(NA). It is located near the southern end of Squaw Creek National Wildlife 
Refuge (NWR), east of the Big Lake Site.  The McCormack NA preserves the 
unique geology and associated native vegetation of a small part of the Deep 
Loess Hills. The goal of the natural areas system “is to designate, manage 
and restore high quality examples of every extant natural community in each 
of Missouri's natural sections” (MDC, 1996). Natural Areas are designated by 
the Missouri Natural Areas Committee and they are permanently protected 
and managed for the purpose of preserving their natural qualities.  The 
McCormack Loess Mound NA is jointly owned by the MDC and The Nature 
Conservancy.  The Squaw Creek NWR also protects a part of the Deep Loess 
Hills (USFWS, 2006a). 
 
Bedrock Geology 
 
Figure 3-19 shows the general bedrock underlying the surface deposits of till, 
loess, or, in the case of the limestone/dolomite bedrock south of the Missouri 
River, underlying the residual soil formed from the bedrock.  Most of the 
bedrock in the project area is Pennsylvanian in age (about 300 million years 
old) and consists of cyclic deposits of shale, sandstone, and limestone, with 
some coal.   
 
The Mississippian-, Silurian-, Devonian-, and Ordovician-Age (300 to 500 
million years ago) bedrock shown in the figure consists mainly of limestone 
and dolomite.  Limestone and dolomite are subject to dissolution by slightly 
acidic rainwater, and areas underlain by limestone and dolomite tend to 
develop karst features from dissolution of the bedrock along joints and other 
cracks:  cave, sinkholes, losing streams and springs.   
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Figure 3-20 shows sinkholes in Missouri, which occur in areas of massive 
limestone/dolomite bedrock, but not in the Pennsylvanian deposits of 
northwest, north central and west central Missouri, where the limestone is in 
thin layers between other rock types.  Caves occur in the same geologic 
environment as sinkholes, as do springs (Figure 3-21).  There are some 
springs outside the limestone/dolomite bedrock areas, but these springs are 
generally small and do not flow year-round (although there is reportedly a 
perennial spring about two miles from the proposed plant site).  Losing 
streams, which have special protection in Missouri52, are another 
characteristic feature of karst areas.  Generally stream flow increases 
downstream, as tributaries feed into a main stream.  A losing stream loses 
flow over some stretches, when all or part of the stream flow moves to an 
underground conduit.  Sometimes the flow reappears further down the 
channel.  There are many losing streams in the karst areas of Missouri, but 
none within the project area. 
                                    
52 10 CSR 20-7.031 
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3.2.1.2.2 Norborne Site 
 
The Norborne site is located at the edge of, and almost entirely within, the 
Missouri River alluvial floodplain. Only the proposed landfill is outside the 
floodplain.  The extent of the Missouri River alluvial deposits are evident on 
the topographic maps, contrasting with the bluffs that rise to either side.   
 
A subsurface investigation at the site (AECI, 2005c) found the following 
general stratigraphy below the alluvial floodplain part of the site (Table 3-11). 
 

Table 3-11.  Generalized Subsurface Stratigraphy, Norborne Site 
Depth BGS, 

Feet 
Average Elevation,  

Feet MSL 
Description 

0-2 684-682 Organic clay (topsoil) 
2-25 682-659 Soft to medium stiff, high plasticity clay 

25-76 659-608 
Loose to medium dense, poorly graded, fine 

to medium sand 
76+ Below 608 Limestone and sandstone, fresh, hard 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-60 July 2007 

Because the site is several miles from the present-day river channel, the 
more recent deposits (the clay to a depth of 25 feet) have occurred in a 
backwater environment—well away from the flowing channel, in fairly still 
water at the edges of large floods.  The deeper sand was probably deposited 
during glacial times.  The bedrock limestone and sandstone are the cyclic 
Pennsylvanian deposits.   
 
Three borings were installed in the loess bluff part of the site, where the 
landfill would be located.  Two of these borings extended to 25 feet, and 
encountered 18 inches of topsoil, then a silty clay typical of loess to the 
bottom of the borings.  A third boring was extended to 30 feet; the upper 25 
feet encountered the same material as the other two borings.   The bottom 
five feet of the boring was in sand, from approximately elevation 664 to 659 
feet MSL.  This sand is probably part of the glacial river deposits from the 
ancestral Missouri River. 
 
Figures 3-22 and 3-23 show highly erodible soils in the area of the Norborne 
Plant and the proposed rail corridor north of the plant (referred to as 
Alternative 2 in the alternatives evaluation).  The erodible soils map is based 
on Natural Resource Conservation Service (NRCS) soil association maps and 
erodibility classifications.  Essentially, the alluvial soils are not considered 
erodible, the loess soil is considered highly erodible, and till soils are 
considered potentially highly erodible.  As shown, most of the plant site is not 
in soil classified as highly erodible.  The proposed well field and water line, 
located to the south of the proposed plant site (not shown in the figures) are 
located entirely in alluvial soil, which is not classified as highly erodible.  Part 
of the rail corridor is in highly erodible soil, and the cut that would be needed 
to get from the plant to the Wakenda Creek Valley would be in highly erodible 
soil. 
 
Locations of transmission lines are not shown in the figure.  These are also 
located mostly in soils classified as highly erodible, except for the areas 
around drainages where alluvial soils and some till occur.   
 
3.2.1.2.3 Big Lake Site 
 
The Big Lake Site is located in a large bend in the Missouri River, where the 
flow direction locally changes from south to east (Figure 3-24).  At the 
location of the bend, the Missouri River floodplain is contiguous with the 
floodplain of the Big Nemaha River, which flows into the Missouri River from
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Figure 3-24.
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Nebraska just south of the site.   The Big Lake Site is underlain by alluvial 
deposits overlying Pennsylvanian bedrock, the same as the Norborne Site. 
 
The Big Lake Site is several miles from any soil classified as highly erodible.  
As with the Norborne Site, the alluvial soils are not classified as highly 
erodible, but the bluffs to the east are. 
 
3.2.2 Environmental Consequences 
 
3.2.2.1 Identification of Issues 
 
The following is a list of issues that were identified as relating to geology and 
soils; these issues form the basis for the assessment of potential impacts: 
 
• potential impacts on areas of regional geological importance 
• source of fill; concerns about fill being taken from Loess Hills (Big Lake 

Site) 
• potential for creation of sinkholes caused by pumping groundwater 

(addressed in Section 3.3, Groundwater) 
• potential for soil erosion 
 
3.2.2.2 Significance Criteria 
 
Listed below are the significance criteria established for the identified issues. 
Impacts would be considered significant if they would result in the following: 
 
• destruction of areas of regional geological importance 
• activities that would result in creation of sinkholes that would be safety 

hazards and/or cause property damage 
• soil erosion sufficient to cause damage to soil resources outside the areas 

directly impacted by construction 
 
3.2.2.3 Impact Assessment Methods 
 
In order to assess potential impacts on geological and soil resources within 
the region of influence, available information was compiled related to geology, 
soils and geologic hazards. All relevant reports prepared by AECI and its 
consultants were reviewed to independently evaluate and verify the accuracy 
and comprehensiveness of the information provided by AECI, and, where 
necessary, supplement this information. 
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After data were compiled and reviewed, and the information provided was 
verified, potential direct and indirect impacts on geological and soil resources 
were assessed. Particular consideration was given to the identified issues, and 
the significance criteria described above were used to assess whether 
significant impacts potentially could occur. 
 
3.2.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse environmental impacts on geological resources: 
 
• Both permanent and temporary erosion control measures (silt fences, 

straw bale checks, riprap, revegetation) 
 
3.2.2.4.1 Impact Assessment 
 
The assessment of impacts on geological and soil resources is described below 
in terms of the criteria outlined in Section 3.2.2.2, Significance Criteria. 
 
Proposed Action 
 
Geologic Resources 
 
There are no areas of geological importance within the region of influence of 
the Proposed Action. Therefore, no areas of geological importance would be 
destroyed by the Proposed Action. 
 
Soil Resources 
 
There are areas of highly erodible soil within the region of influence.  
Construction of the landfill would occur partly within highly erodible soils, and 
this material would be re-used for fill at the plant site.  The cuts for the north 
rail connector would be made in highly erodible soils.  Implementation of 
erosion control measures during construction and operation as incorporated 
into the Proposed Action as required by Missouri regulation would prevent 
significant adverse impacts to soil resources.   
 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-66 July 2007 

Big Lake Alternate Site 
  
The McCormack Loess Mound CA and any comparable areas in the Deep Loess 
Hills Natural Subsection that have been geologically and biologically preserved 
but are unprotected would be considered areas of regional geologic 
importance.  Using such areas for fill sources or constructing within such 
areas could result in significant impacts.  The McCormack Loess Mound CA 
and the Deep Loess Hills Natural Subsection in which it is located are a few 
miles east of the Big Lake Site.  The landfill and borrow areas for the Big Lake 
Site have not been determined; if this site is selected, care would need to be 
taken in identifying locations for borrow and for the landfill so as not to 
impact the McCormack Loess Mound CA and any comparable resources that 
may be present in the Deep Loess Hills east of the site. 
 
IGCC Alternative 
 
Impacts would be the same for the IGCC alternative as for the Proposed 
Action. 
 
No Action Alternative 
 
Under the No Action Alternative, the Project would not be constructed and 
there would be no change or disturbance of geological or soil resources within 
the project area. 
 
3.2.2.4.2 Mitigation and Residual Impacts 
 
No mitigation measures have been identified because impacts are not 
anticipated. 
 
3.3 GROUNDWATER 
 
3.3.1 Affected Environment 
 
3.3.1.1 Regional Setting 
 
The general groundwater conditions within the overall project area are shown 
in Figure 3-25. 
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The major groundwater source in the general project area is the Missouri 
River Alluvium.  The Pennsylvanian bedrock that underlies most of this area is 
not considered an aquifer for water supply.  The glacial deposits generally 
have low yields, but with some localized buried channels with higher yields.  
The limestones and dolomites that further south and east yield large 
quantities of usable groundwater are deep underground in the project area, 
but the water is highly mineralized.  North and west of the dashed line shown 
in the figure, these bedrock aquifers are too highly mineralized to be used for 
drinking water sources (MDNR, 2005a).   
 
3.3.1.2 Region of Influence 
 
The two main potential types of impacts on groundwater that could result 
from the project are impacts on aquifers due to withdrawal of water for plant 
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use, and impacts due to migration of contaminants through the soil to the 
groundwater.  There also may be temporary construction impacts due to the 
need to dewater the excavation for the hopper for the rotary car unloading 
system at the coal unloading area.  
 
The region of influence for potential impacts from withdrawal of groundwater 
is the region over which groundwater levels may fall as a result of pumping 
water for the plant, and for construction, as a result of the temporary 
dewatering of the hopper excavation.  
 
The region of influence for the potential contaminant impacts to groundwater 
is the general area where potential contaminants are stored or disposed of.  
This would primarily be the proposed waste disposal facility at the Norborne 
Site; a similar facility would be constructed at the Big Lake Site if it were 
selected.  In either case, the general plant area would also be of some 
concern because of the storage of chemicals and fuels that, if released, could 
impact groundwater.   
 
Construction and operation of the water line, discharge line, rail connections, 
and transmission lines are not expected to impact groundwater.   
 
3.3.1.3 Existing Conditions 
 
As shown in Figure 3-26, a generalized cross section at the location of the 
proposed well field, the depth to bedrock is about 75 feet (elevation 610 feet 
MSL), and the high-water-yielding sand and gravel layer is present in about a 
30-foot layer above the bedrock.  Finer grained sand, silt and clay material 
overlies the coarse-grained deposits.  While the overall alluvial profile is 
similar to that described above for the plant site in that the thickness is 
similar and the material becomes coarser with depth, the deposits near the 
river are overall coarser grained.  As described above, the waste storage 
facility is located in silty clay loess deposits overlying alluvial sand. 
 
No borings were made at the Big Lake Site, but conditions would be expected 
to be similar. 
 
Existing water supply wells in the vicinity of the proposed well field for the 
Norborne Plant are summarized in Table 3-12. 
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Source: AECI, 2006j

Figure 3-26.  Generalized Geologic Cross Section

at Location of Proposed Well Field.
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Table 3-12.  Summary of Existing Wells in Vicinity of Proposed Well Field 

MDNR 
Reference 

No. 
Owner Usage 

Depth, 
feet 

Location 
Yield, gallons per 

minute (gpm) 

00069983 Beckemeier Unknown 70 Sec7,T51N,R25W 50 

00336666 Don Heil Farms Domestic 50 
NW¼SE¼NE¼ 

Sec7,T51N,R25W 
10 

00343852 Don Heil Farms Domestic 22 
NW¼SE¼NE¼ 

Sec7,T51N,R25W 
2 

00232272 Peters Orchard Irrigation 61 
SW¼NW¼SW¼ 

Sec11,T51N,R25W 
500 

00336665 Durham Domestic 70 
NW¼NW¼NW¼ 

Sec11,T51N,R25W 
15 

00083852 Elis Unknown 60 
NW¼NE¼NS¼ 

Sec11,T51N,R26W 
Not reported 

00008548 Edmond Irrigation 80 
SW¼NE¼NE¼ 

Sec12,T51N,R25W 
600 

00099436 Elis Irrigation 61 
NW¼SE¼, 

Sec11,T51N,R26W 
Not reported 

00255556 Lester Irrigation 72 
NE¼NE¼SW¼ 

Sec12,T51N,R26W 
1,500 

Source:  MDNR, 2006b 

 
3.3.2 Environmental Consequences 
 
3.3.2.1 Identification of Issues 
 
The major issues identified during scoping were potential impacts from large 
withdrawals of groundwater and potential for groundwater contamination, 
especially from the landfill.  Other issues were concern about development of 
sinkholes from overpumping, drainage of wetlands from pumping, and poor 
water quality. 
 
Potential long-term groundwater impact is associated primarily with plant 
operation.  There would be short-term construction impacts associated with 
the dewatering of the coal unloading hopper. There is also potential for fuel 
spills associated with construction activities.  Proper containment as required 
by law results in minimal potential for groundwater impacts from spills during 
construction. 
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Groundwater Withdrawal 
 
The water level in any well that is pumped will drop in response to pumping.  
This “drawdown” of the water table is greatest at the well and decreases away 
from the well.  All else being equal, the higher the pumping rates the greater 
the drawdown will be and the more widespread its effects will be.  Large 
groundwater withdrawals can potentially affect other users by lowering the 
overall groundwater level.  There are no state laws, regulations or policies 
that specify the quantity of water that any groundwater diverter may use. 
Missouri is a riparian water law state, which means that all landowners 
touching or lying above water sources have a right to a reasonable use of 
those water resources. Recent case law has established the reasonable use 
criteria that the State Supreme Court has been following. Reasonable use 
requires that other users and landowners not be overly adversely impacted 
(MDNR, 2006a). 
 
Potential Contamination of Groundwater 
 
Chemicals and fuels that have the potential to impact groundwater would be 
used at the plant; and waste ash, if not properly disposed of, has the 
potential to impact groundwater.  Chemicals and fuels can cause 
contamination by spillage that then migrates downward through soil to 
groundwater, or is carried by surface water that then infiltrates through soil 
to groundwater.  Current laws and regulations governing storage of chemicals 
and fuels that can harm groundwater, and required action for spills of those 
materials, are intended to prevent groundwater impact from storage and use 
of those chemicals and fuels.  As described in Section 2.4, Description of the 
Proposed Action, surface water runoff from potentially contaminated areas 
would be treated prior to discharge.  Because of the higher potential for 
landfills to result in groundwater contamination, long-term monitoring is 
required by state regulations. 
 
3.3.2.2 Significance Criteria 
 
Impacts would be considered significant for the groundwater pumping if other 
users would be overly adversely impacted. Impacts would be considered 
significant for contamination if impacts from the waste disposal facility 
occurred that resulted in exceedances of groundwater protection standards 
that would be established as part of the waste disposal facility permitting.  
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Impacts would be considered significant for contamination if chemical or fuel 
spills resulted in exceedances of groundwater protection standards.   
 
3.3.2.3 Impact Assessment Methods 
 
Groundwater Withdrawal-Well Field 
 
In April and May 2006, AECI conducted detailed aquifer tests at the proposed 
well site for the purpose of assessing whether adequate water could be 
produced, and what the impacts would be (Appendix E, Hydrogeologic 
Investigation Report of Findings). Task 1 of the work included installing three 
test borings to bedrock, collecting samples for characterization testing, and 
conducting a hydraulic interval test in one of the borings.  The purpose of the 
hydraulic interval testing was to determine the hydraulic conductivity of the 
selected intervals and evaluate groundwater quality. Task 2 included the 
installation of a test well capable of pumping at least 1,000 gpm and four 
additional observation wells, and conducting aquifer testing.  Task 3 included 
compilation of the data collected to determine the feasibility and preliminary 
design of the collector wells (AECI, 2006j).   
 
The generalized profile shown in Figure 3-26 is based on the data collected.  
The boring and well locations are shown in Figure 3-27.  “PW” indicates the 
location of the production well used for aquifer testing in Task 2.  The 
approximately 30-foot sand and gravel layer between depths of about 45 and 
75 feet is the aquifer from which the groundwater would be extracted for the 
plant.  The hydraulic conductivity of this layer was estimated at 3,000 gallons 
per day per square foot (gpd/ft2), based on the hydraulic interval testing. 
 
Projecting the aquifer response to pumping at this site is complicated by 
fluctuating levels of the Missouri River, which impact the groundwater levels.  
Small river-stage fluctuations of short duration as might occur daily or weekly 
have a relatively small impact on groundwater levels.  The larger impact on 
ground-water levels occurs from larger river-stage changes of longer duration 
that arise from seasonal changes in river flow or river management flow 
releases.  Well yields would be less under low river flow conditions, and water 
demand would be highest during summer.  
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Figure 3-27.  Boring and Well Locations for Aquifer TestingSource:  AECI, 2006j
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Selected daily stream flow statistics from a U.S. Geological Survey gage at 
Waverly, Missouri, about 12 miles east of the site (Figure 3-28) were used to 
estimate low flow and median summer flow conditions. Shown in the figure 
are the median daily flow values, i.e. the flow that is equaled or exceeded for 
50% of the records for a given day of the year, and also shown are the flow 
values that are equaled or exceeded for 90% of the records for a given day of 
the year. These records indicate that the lowest stream flows on this stretch 
of the Missouri River typically occur during the winter months. In winter, the 
groundwater would have a somewhat lower temperature than in summer, 
which would make it more viscous and effectively reduce the hydraulic 
conductivity.  Therefore, worst-case conditions for pumping would be low flow 
in winter.  Water needs would be higher in summer, so low-flow summer 
conditions were also modeled. 
 
For the purposes of estimating the potential collector well yield, the winter 
low flow conditions were assumed to be represented by the daily flows during 
the months of December and January that are equaled or exceeded for 90% 
of the records at the Waverly gage. A model simulation with two collector 
wells with each pumping 3,700 gpm for a total of 7,400 gpm under assumed 
winter low river conditions showed that there would be approximately 5 feet 
or more drawdown extending nearly to the property boundaries of the well 
field area, and an area that would have a projected drawdown of 
approximately 0.5 feet or more extending to approximately 2.2 miles north of 
the well field area (Figure 3-29). 
 
The simulation with low river levels during the summer (Figure 3-30) showed 
that summer impacts would be less than winter.  Projected drawdown would 
be less at higher river levels (AECI, 2006j). 
 
Groundwater Withdrawal—Construction Dewatering 
 
Construction of the proposed power plant would require deep excavations for 
construction of coal unloading and coal handling equipment. The deepest 
excavation required would be for the rotary coal car unloading system which 
would require an excavation approximately 80 feet deep.  The bottom of the 
excavation would be well below the water table elevation in the Missouri River 
alluvial aquifer.   
 
In order to safely and economically construct the facility, the groundwater 
level would have to be lowered, a process known as dewatering, to enable 



Source:  AECI, 2006j Figure 3-28.  Missouri River Daily Stream Flow Statistics
for the US Geological Survey Gage Station at Waverly, Missouri
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Figure 3-29.  Model Estimated Drawdown for Two Collector Wells
Pumping 3,700 gpm Each, Winter Low River Conditions

Scale:  1” = 3000’

Source: AECI, 2006j
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WELL FIELD

Scale:  1” = 3000’

Source:  AECI, 2006j

Figure 3-30.  Model Estimated Drawdown for Two Collector Wells
Pumping 3,700 gpm Each, Summer Low River Conditions
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construction to be performed in a dry condition.  Depending on the methods 
employed for constructing these facilities below the groundwater table, there 
may be some short term (4 to 6 months) impact on the local groundwater 
system and potentially some short term impacts to adjacent groundwater 
users. 
 
Dewatering methods employed would be determined by the contractor to 
match his planned construction procedures.  Typically, methods include deep 
wells, well points, water flow barriers (sheet piles) and pumping from sumps 
within the excavation. 
 
Depending on the contractor’s method of construction and dewatering, 
impacts of ½ foot or more could be experienced by up to 6 nearby wells 
constructed in the alluvial aquifer.  Four more domestic wells are located in a 
transition area that may be connected to the alluvial aquifer.   Actual well 
location and elevation, as well as construction dewatering methods, would 
determine if they would be impacted by the dewatering operation.  
Additionally, 11 wells are located in the uplands north of the plant site within 
1.75 miles of the coal unloader excavation.  These wells are constructed in 
geologic materials that are at a higher elevation than the alluvial aquifer and 
would not be impacted by the dewatering system operation. 
 
Impacts to neighboring groundwater users can be addressed through a 
number of options including replacement water by a tanker, bottled water, 
connection to rural water system or redrilling a well or well point.  Impacts 
may also be reduced through construction methodology requirements such as 
using techniques that limit drawdown and installation of recharge wells to 
maintain groundwater levels near neighboring wells.  Impacts would be 
assessed through testing at the site to determine actual aquifer parameters, 
and in consideration of the contractor’s selection of construction methodology. 
 
Potential Contamination of Groundwater 
 
Missouri regulations for utility landfills require characterization of the soil, 
geology, and groundwater at the site so that the landfill can be designed to 
prevent impact to groundwater.  Groundwater monitoring systems are 
included to detect impacts to any aquifer from the landfill.   
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3.3.2.4 Actions Incorporated Into the Proposed Action to Reduce 
or Prevent Impacts 

 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse environmental impacts on groundwater water: 
Groundwater Withdrawal 
 
• Construction of the wells at a location and pumping rate such that the 

expected impacts on other existing wells are negligible. 
 
• If additional testing and assessment indicate that other wells may be 

overly adversely impacted by construction dewatering, AECI would contact 
the owners prior to initiating construction dewatering activities and would 
work with them to arrive at appropriate solutions that AECI would 
implement. 

 
Potential Contamination of Groundwater 
 
• The fuel oil unloading, piping, and storage system would  be provided with 

containment and leak detection as required by 40 CFR 112, Oil Pollution 
Prevention. 

 
• The utility waste landfill leachate collection pond would be sized to retain 

the flow from a 50-year, 24-hour rainfall over the largest open active area 
of the landfill expected during the lifetime of the landfill. The pond would 
have a double liner system with a leak detection and removal system. 

 
• The plant would have a coal pile runoff treatment area with concrete-lined 

ditches and a concrete-lined basin and a wetland treatment area with a low 
permeability liner, as describe in Section 2.4.6.2, Coal Yard Area. 

 
• An oily water system would be provided for potentially oily runoff, as 

described in Section 2.4.6.3, Oil Areas. 
 
• A Spill Prevention, Control, and Countermeasure (SPCC) Plan would be 

provided as required for containment and control of liquids that have the 
potential to contaminate groundwater. 

 
• Water from chemical cleaning would be collected and treated as described 

in Section 2.4.6.4, Chemical Cleaning. 
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• All runoff water that may be contaminated would be collected and treated 

as described in Section 2.4.6, Wastewater Collection and Treatment. 
 
• A two-foot layer of clay would be provided beneath the coal piles to 

prevent leaching into the ground. 
 
• Ash and FGD waste would be disposed of in a facility designed and 

permitted to prevent contamination of groundwater.  The facility would be 
lined and would have a leachate collection system.  The landfill would be 
divided into 20 to 25 cells, only two of which would be operated initially.   

 
• Cells would be closed as they are filled to prevent infiltration of storm 

water.  A final cover for the landfill would have a geomembrane liner, soil 
and a vegetative cover.  A groundwater monitoring system would be 
included. 

 
3.3.2.4.1 Impact Assessment 
 
Proposed Action 
 
Groundwater Withdrawal 
 
Permanent Wells.  Pumping from the collector wells would be expected to 
impact the groundwater surface as shown in Figures 3-29 and 3-30.  
Drawdown between wells is additive, so that the net drawdown due to more 
than one well pumping would be the direct sum of the drawdown caused by 
the individual wells pumping alone.  Consequently, the simulated drawdown 
values predicted by the groundwater flow model represent the amount of 
additional drawdown that would occur in an offsite well located within the 
radius of influence of the proposed collector well(s).   For example, a well 
located in the area between the 1 foot and 2 foot drawdown contours lines 
depicted in Figures 3-29 and 3-30 would be expected to have 1 to 2 feet of 
drawdown in addition to the drawdown caused by its own pumping.  The 
amount of impact to off-site wells resulting from pumping of collector wells at 
the project site would be dependent on the depth, construction, groundwater 
levels, pumping equipment and capacity of the off-site wells.  Several feet of 
additional drawdown could be detrimental to a shallow well equipped with a 
suction pump that is operating near the limits of its capacity.  Conversely, 
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several feet of additional drawdown might go unnoticed in a deep high 
capacity well equipped with a submersible pump (AECI, 2006j). 
 
The aquifer conditions in the vicinity of the project site are generally 
favorable, and it is likely that the aquifer properties improve to the north of 
the project site.  Domestic wells in the area probably have low amounts of 
drawdown under normal use.  The natural variation in the groundwater levels 
seasonally and with changes in the river level and recharge are likely to be 
larger than the amount of drawdown resulting from pumping of collector wells 
at the project site, except in the area less than a half-mile from the proposed 
collector wells.   
 
At this site, all the wells identified from MDNR’s database are more than a 
half-mile away, and outside the projected maximum extent of drawdown at 
the 0.5 feet contour line (Figure 3-29).  As such, the existing wells in the 
vicinity of the project site have probably experienced larger changes in water 
level under normal conditions, than would be caused by the proposed 
collector wells (AECI, 2006j).   
 
At this site, all the wells identified from MDNR’s data base are outside the 
projected maximum extent of drawdown at the 0.5 feet contour line (Figure 
3-29) (MDNR, 2006b).  In general, if there were off-site wells located in the 
areas depicted in Figures 3-29 and 3-30 as having an estimated drawdown 
from the collector wells of 0.5 to 1.0 feet these wells would probably have 
negligible impact from the collector well pumping.  If there were wells in the 
areas depicted in Figures 3-29 and 3-30 as having an estimated drawdown 
from the collector wells of 1.0 to 2.0 feet these wells would probably have 
slight decreases in capacity due to the collector well pumping.  If there were 
wells in the areas depicted in Figures 3-29 and 3-30 as having an estimated 
drawdown from the collector wells in excess of 2.0 feet these wells would 
probably have some decrease in yield due to the collector well pumping, and 
shallow low capacity wells would have the potential for the most impact.  
Decreases in yield would generally not be substantial in areas that did not 
have at least 3 feet of additional drawdown due to the pumping of the 
proposed collector wells.   
 
At present, there are no houses or existing off-site wells in the areas where 
the groundwater models predict 2 feet or more of drawdown from the 
proposed collector well.  Since all known wells are outside the estimated 
drawdown contour of 0.5 feet, impact, if any, is expected to be negligible.   
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MDNR, as noted in their comments (Appendix M), has “made arrangements 
with AECI to obtain permanent use of a water well near the collector wells so 
that groundwater levels can be continuously monitored and the data made 
available to the public real-time.” 
 
Temporary Construction Dewatering Wells.  AECI estimates the duration of 
impact from temporary construction dewatering wells to be four to six 
months.  A few nearby wells may temporarily be impacted and AECI is 
evaluating mitigation options.  The following information was provided by 
MDNR in comments on the draft EIS: 
 

Because of the depth of structure, the water table will be 
temporarily lowered in the vicinity of the excavation during 
construction. Groundwater dewatering in conjunction with 
construction excavation is a common and necessary practice. 
The impacts to groundwater levels are temporary. Water levels 
reduced during dewatering will recover quickly after construction 
ends and the dewatering wells are stopped. Groundwater 
modeling by Burns and McDonnell show that several nearby 
wells may be temporarily affected while the unloading facility is 
being constructed, but that the effects of drawdown can be 
minimized through injection wells and other techniques. Shallow 
sand point wells that extend only a few feet below the normal 
water table elevation are the most likely type of private water 
supply well to experience difficulties if groundwater levels decline 
appreciably…In addition, there are alternative water supplies 
including a rural water supply district that can be used to ensure 
continued water supply to impacted residents. 

 
Water from dewatering will be directed to drainage ditches and will be 
managed to prevent downstream erosion and/or flooding.   
 
Other Issues Related to Groundwater Withdrawal 
 
Potential adverse impacts.  If other users were overly adversely impacted, 
AECI would either have to reduce pumping rates, provide water to the 
affected party, or compensate for damages. 
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Development of sinkholes from pumping.  The pumping from the Missouri 
River aquifer that AECI proposes would not cause sinkholes to develop.  For 
surface collapse to occur, subsurface materials would need to be removed.  
Proper design of the collection system, including the well screen, would 
prevent removal of subsurface materials in excess of the small amount of 
suspended solids that are always present in groundwater.   
 
Draining wetlands by lowering the groundwater level.  As noted above, 
natural groundwater fluctuations from changing river levels are expected to 
be greater than the changes resulting from drawdown.  Therefore, pumping 
would not be expected to impact a wetland by lowering the groundwater any 
more than a lower river level would in the absence of pumping.   
 
Groundwater quality.  Groundwater is typically more mineralized than river 
water.  Chemical testing of groundwater was done as part of the aquifer 
testing.  Additional testing would be done during design to determine specific 
treatment requirements.   
 
Potential Contamination of Groundwater 
 
With implementation of measures described above and included in the 
Proposed Action, contaminant impacts to groundwater are not anticipated. 
 
Big Lake Site 
 
Because of the similar setting, pumping from the Missouri River aquifer would 
likely be the means of obtaining water at the Big Lake Site. Potential impacts 
to existing wells would be expected to be similar to the Proposed Action, but 
site-specific studies were not done. Effects on wetlands may be greater 
because of the connectivity between the river, the alluvial aquifer, and many 
of the floodplain wetlands in close proximity to the site and Big Lake. 
 
IGCC Alternative 
 
Impacts would be the same for the IGCC alternative as for the Proposed 
Action. 
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No Action Alternative 
 
Under the No Action Alternative, the Project would not be constructed and 
there would be no change or disturbance of groundwater or aquifer resources 
within the project area. 
 
3.3.2.4.2 Mitigation and Residual Impacts 
 
No mitigation measures for impacts from the proposed water supply wells or 
from potential groundwater contamination have been identified because 
impacts are not anticipated. However, AECI is committed to mitigate any 
serious adverse impact from the water supply wells if it occurs; and AECI is 
required to implement corrective action for groundwater contamination 
impacts.  If wells are impacted during construction dewatering, AECI will 
provide water from other sources to assure a continuous supply. 
 
3.4 SURFACE WATER 
 
3.4.1 Affected Environment 
 
3.4.1.1 Regional Setting 
 
Both the proposed Norborne Site and the alternate Big Lake Site are located 
within the Missouri River floodplain.  All parts of the Proposed Action and the 
alternative actions associated with the Big Lake Site are within the Missouri 
River watershed.  At the Waverly Station on the Missouri River, about 12 
miles east of the Norborne Site, the average Missouri River flow is 51,580 
cubic feet per second (cfs), and the drainage area is almost a half-million 
square miles.  The highest recorded flow at the station was nearly twice the 
average (in 1993) and the lowest was less than half the average (in 1934) 
(MDNR, 1995a).  
 
MDNR assesses water resources by the 19 major watersheds shown in Figure 
3-31.  Ten of these watersheds (shaded yellow in the figure) drain to the 
Missouri River and the other nine drain to the Mississippi River, which runs 
along the east side of the state.  In Missouri, one major river, the Grand, 
flows into the Missouri from the dissected till plains in the north, and two, the 
Osage and Gasconade, flow into the Missouri from the Osage Plains, Ozark 
border area, and Ozarks in the south. 
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3.4.1.1.1 Prairie Streams 
 
Most streams in Missouri north of the Missouri River are considered prairie 
type streams, as are the streams in west central Missouri, and have certain 
typical characteristics as a result of the geologic setting and land use. 
 
Both the glacial till of the northern till plains and the Pennsylvanian bedrock in 
the Osage Plains greatly retard the infiltration of rainfall to the subsurface. As 
a result, almost all water falling in this area of the state quickly flows over the 
surface of the land and into the surface stream network. This results in very 
large flows in these streams during wet weather and very little or no flow in 
streams during dry periods. In contrast, the streams of the Ozark Plateau, 
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which comprise most of the southeast and south central portions of the state, 
have somewhat smaller high flows and considerably greater flows during dry 
weather than prairie streams. This is because the soils and bedrock of the 
Ozarks are more porous and allow more infiltration of water through the soils 
and into the groundwater system. This groundwater moves more slowly than 
surface waters. It eventually re-emerges to the surface water system as 
seeps or springs and acts to sustain flow in streams during dry weather. 
Figure 3-32 shows flow characteristics for two Missouri streams, the Grand 
River at Gallatin, a prairie stream, and the Current River at Doniphan, an 
Ozark Plateau stream. These two sites have almost identically sized 
watersheds and maximum flows, but the Current River, during dry weather, 
maintains 40-400 times more flow than the Grand (MDNR, undated).   
 

 
 
Water quality in streams reflects the geology and land use of the watershed. 
Missouri prairie streams flow through predominantly agricultural land. Within 
the general project area, row crop agriculture occupies the greatest percent of 
watersheds in northwestern Missouri and progressively smaller percentages of 
land in more eastern watersheds through the Chariton River basin.  The 
amount of row crop land in a watershed tends to correlate well with the 
amount of nitrate nitrogen (NO3N), total suspended solids (TSS), and total 
phosphorus (TP) in streams. This observation is consistent with the 
assumption that greater amounts of row crops in a watershed result in more 
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soil erosion and in greater amounts of fertilizer application.  Fecal Coliform 
bacteria (FC) indicates the degree of contamination of the water by the fecal 
material of warm-blooded animals and also seems to be related to the 
intensity of agricultural land use. Other water quality constituents such as 
total dissolved solids (TDS), sulfate (SO4) and chloride (Cl) are more related 
to the age of the geologic materials over and through which these streams 
flow. The younger glacial till of northern Missouri yields much more 
dissolvable minerals than the very old and weathered soils, subsoils and rock 
of the Ozark Plateau. Dissolved oxygen (DO) is needed for almost all fish and 
other aquatic life. Average DO levels appear to have little correlation with 
land use and are not of concern in prairie streams. However, during summer 
low flow conditions DO levels can be very low in small prairie streams and can 
result in conditions harmful to aquatic life (MDNR, undated1).  
 
3.4.1.2 Region of Influence 
 
The region of influence for surface water impacts are surface waters located 
downstream of activities associated with the Proposed Action, or with the 
Alternate Site. 
 
3.4.1.3 Existing Conditions 
 
3.4.1.3.1 Missouri River 
 
From Montana to the South Dakota-Nebraska border, the U.S. Army Corps of 
Engineers (USACE) operates six large dams that are the centerpiece of the 
Missouri River water storage system, the largest in North America. The 
USACE’s water-release schedule for the dams enhances navigation for barges 
by maintaining a nine-foot-deep channel from Sioux City, Iowa, downstream 
to St. Louis (NAS, 2002).   Except for periods of extreme flood and drought, 
the flow of the Missouri River through Missouri is now largely dependent on 
the discharge from last of the six dams, Gavins Point Dam on the South 
Dakota-Nebraska border. The construction of these dams and others in the 
Missouri River basin, the channelization of the lower 735 miles of the river, 
the building of levees, conversion of riparian corridors to cropland, and other 
human activities over the past century have led to significant reductions in 
the natural habitat and abundance of native species along the Missouri River 
(NAS, 2002). For example, of the 67 fish species native to the river, 51 are 
now listed as rare, uncommon, or decreasing in numbers, and one is an 
endangered species. (NAS, 2002). The U.S. Fish and Wildlife Service (USFWS) 
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has suggested decreased flow during the summer to more closely simulate 
natural conditions for the benefit of fish and wildlife. However, lower summer 
flows on the Missouri could curtail commercial  navigation or cause water 
temperatures to rise above Missouri’s temperature standard (MDNR, 2006e). 
 
3.4.1.3.2 Norborne Area 
 
The Western Missouri River Basin (Figure 3-33) is made up of the Missouri 
River mainstem and the Blackriver and Lamine River watersheds to the south.  
The Missouri River mainstem watershed in which the proposed Norborne Site 
lies is shown in Figure 3-33.  The Norborne Site lies at the edge of the 
floodplain, and includes part of the Norborne Drainage Ditch, a drainage 
channel in the floodplain that flows to Moss Creek.  The classified waters 
shown in the figure are streams and water bodies for which MDNR has 
identified uses and corresponding water quality standards. A classified stream 
is one that is either a permanently flowing stream or one that may stop 
flowing in dry weather but still maintains large pools of water that support 
aquatic life. 
 
To the north of the plant site lies the Wakenda Creek Watershed, where the 
proposed coal supply rail connector would be located.  The proposed 
transmission line to Thomas Hill would cross Wakenda Creek and the 
proposed line to Sedalia would cross the Missouri River south of the site. 
 
Drainage from the proposed plant site flows into a drainage ditch that leads to 
Booker Slough, which is within the Missouri River floodplain area and flows 
into Wakenda Creek just west of Carrollton.  Both Wakenda Creek and Booker 
Slough are largely channelized in the Missouri floodplain area. 
 
This basin is underlain by clayey glacial till and Pennsylvanian shales that 
allow very little infiltration of water to the subsurface.  Therefore, most water 
movement in the basin is through the surface stream network and baseflows 
to streams are very low during dry periods. Several northern tributaries of the 
Missouri flow for significant distances within the sand and gravel aquifer of 
the Missouri floodplain. Therefore, even during dry weather, these streams 
would often hold substantial amounts of water if the alluvial aquifer is high 
enough to intercept the streambeds (MDNR, 2006e). 
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There are 758 miles of classified streams in the basin, about 5 miles of which 
have water quality impairments from point sources, meaning they do not 
meet their applicable Missouri water quality standards.53  Most of the 
impairments from point sources are due to discharges from small wastewater 
treatment facilities in the Kansas City area (MDNR, 2006e). 
 
Nonpoint source pollution occurs when pollutants enter bodies of water at 
many locations over a wide area rather than at specific, well-defined points. 
Examples include the erosion of sediments or the entrance of polluted surface 
runoff or groundwater into lakes and streams. Locations of nonpoint source 
pollution are often widely dispersed and are difficult to identify or control. In 
prairie streams such as the Missouri River and its tributaries in the basin, 
some of the major nonpoint source issues are the degradation of aquatic 
habitat from channelization, other streambank alterations, and loss of riparian 
corridors. Soil erosion, subsequent instream sediment deposition, and runoff 
of fertilizers, pesticides, and animal wastes are also concerns (MDNR, 2006e).    
 
Habitat impairment is a serious concern in this basin. Of the 758 classified 
stream miles in the basin, 736 miles, or 97 percent, are considered by MDNR 
to be impaired habitat for aquatic life. Causes of this impairment may include 
channelization, excessive sedimentation (usually as a result of 
channelization), loss of aquatic vegetation or associated wetlands, and 
impoundment. Channelization is the process of straightening a stream or river 
by removing natural meanders. A channelized stream has steeper slopes, 
faster streamflow, higher peak flows and lower base flows, resulting in 
increased erosion and sediment transport when flow is high, and reduced 
habitat when flow is low. Twenty-seven percent of the rivers and streams in 
the basin have been channelized. These channelized miles may represent only 
50-70 percent of the miles that were originally present. The Missouri River 
itself has undergone extensive modification such as narrowing and deepening 
for the purpose of aiding navigation. These alterations have resulted in the 
loss of most of the still, shallow backwaters and side channels. The population 
and diversity of fish and other aquatic life in the Missouri have dropped 
substantially due to this loss of habitat (MDNR, 2006e).  
 
3.4.1.3.3 Big Lake Area 
 
The Northwestern Missouri River Basin, in which the Big Lake Alternate Site is 
located, is made up of the Missouri River mainstem, in which the Big Lake 
                                    
53 10 CSR 20-7.031 
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Site is located, and the Nodaway and Platte River watersheds to the east.  
The part of the Missouri River mainstem in which the Big Lake Site is located 
is shown in Figure 3-34. 
 

 
 
The Big Lake Alternative Site is located on a very wide part of the Missouri 
floodplain, close to the river.  Across the Missouri River in Nebraska is the 
floodplain of the Big Nemaha River, which flows into the Missouri just south of 
the Big Lake Site.  Big Lake, at 625 acres the largest oxbow lake in Missouri, 
is visible in Figure 3-34, in the floodplain to the east of the Big Lake Site.    
An oxbow is a former river meander that was cut off when the river found a 
shorter course. There are several other oxbow lakes in the Missouri River 
floodplain within this basin. The main pool at Squaw Creek NWR, located east 
of Big Lake on Squaw Creek,  is 615 acres in size, but is a shallow manmade 
impoundment that sometimes contains very little water (MDNR, 2006e).   
There are three small springs of note in the basin. None of the springs sustain 
flow during dry weather. Since very little water infiltrates to the subsurface, 
streamflow can be very high during wet weather. For the same reason, base 
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flows, streamflow sustained only by the re-emergence of groundwater into 
the stream, are very low during the intervening dry periods (MDNR, 2006e). 
There are no major point sources within the subwatershed shown in Figure 3-
34, but 79 percent of the classified streams in the basin are considered by 
MDNR to have degraded aquatic habitat from non-point sources. The 
prevalence of highly erosive loess soils and the large amount of row crop 
agriculture in the basin result in some of the highest soil erosion rates in 
Missouri and high levels of sediment deposition in streams (MDNR, 2006e).  
Surface water resources at the Squaw Creek NWR, east of the Big Lake Site, 
are heavily impacted by sediment deposition (USFWS, 2006a). 
 
There are important natural surface water resources in the area east of the 
Big Lake Site.  Big Lake Marsh, a 150-acre marsh in Big Lake State Park, is 
one of only three marshes in Missouri that have been designated as 
Outstanding State Resource Waters54.  It is the largest of the three.  The 
Squaw Creek NWR, east of Big Lake State Park, protects a portion of a vast 
historic wetland basin that contained large marshes with meandering creeks 
that have since been straightened for agricultural drainage (USFWS, 2006a). 
 
3.4.1.3.4 Currently Impacted Waters 
 
Under the Clean Water Act (CWA) requirements, the MDNR prepares periodic 
reports of Water Quality in Missouri (Section 305(b) reporting) and of waters 
that are considered impaired because of failure to meet applicable regulatory 
water quality standards (Section 303(d) list).  Not all impaired waters are 
included in the 303(d) list, only those that do not meet the specific water 
quality standards (MDNR, 2006g).  Other impairments not related to water 
quality standards are addressed in the Section 305(b) report. 
 
Section 305(b) Report 
 
According to MDNR’s 305(b) report (MDNR, 2006g), 76 percent of Missouri’s 
classified streams are impaired.  The two major sources of pollution causing 
impairment are crop production (causing impairment to 34 percent of Missouri 
stream miles) and channelization (causing impairment to 17 percent of 
Missouri stream miles).  Other sources are atmospheric deposition (4 
percent), mining tailings (one percent), and natural sources (one percent).  
Other sources such as municipal discharges, urban runoff, industrial point 
source discharges account for less than one percent each. 
                                    
54 10 CSR 20-7.031 
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Section 303(d) List 
 
Section 303(d) of the federal CWA requires that each state identify waters 
that are not meeting water quality standards. These waters, because of 
degraded water quality, do not sustain all of its beneficial uses under state 
regulation. Water quality standards protect beneficial uses of water such as 
whole body contact for swimming, maintaining fish and other aquatic life and 
providing drinking water for people, livestock and wildlife. These waters need 
to be further addressed by a Total Maximum Daily Load (TMDL) study or 
requirements for pollution controls to characterize the nature and causes of 
the impairment. Each state must compile a list biennially and submit it to the 
EPA for approval and proceed with further attention to correct the 
impairment. Not all impaired waters are included in the 303(d) list (MDNR, 
2006g). 
 
Because of regulatory changes that occurred during 2003 and 2004, a 2004 
list was not issued, and the 2002 list is still in effect.  Impaired waters from 
the 2002 list in the general project area are shown in Figure 3-35. 
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In October 2006 MDNR published a draft 2004/2006 list for review.  In the 
draft 2004/2006 list, many streams were deleted and some were added.  
Most deletions occurred either because the stream quality improved or 
because the standards for listing were more rigorous, or changed.  For 
example, the Little Tarkio Creek near Big Lake is proposed for delisting for 
sediment impairment because there were no data to support the 
classification, not because the stream quality improved.  The Missouri River, 
on the other hand, is proposed for delisting because it now meets the water 
quality standards for chlordane and polychlorinated biphenyls (PCBs).  There 
are no streams within the subwatersheds for either the Big Lake Site or the 
Norborne Site currently on the proposed Section 303(d) list.  There are 
streams on the draft list within the transmission corridors, shown in Table 3-
13.  The segments of the Grand and Chariton Rivers and their tributaries 
shown on the list are all crossed by the proposed Norborne to Thomas Hill 
transmission route corridor. 
 
3.4.2 Environmental Consequences 
 
3.4.2.1 Identification of Issues 
 
As with groundwater, most surface water related issues fall into the two broad 
categories.  With surface water these are 1) potential adverse impacts on 
surface water quality from discharges associated with construction and 
operation and 2) potential changes in the hydrology from water withdrawal or 
diversion.  The following specific issues were identified during the scoping 
process and the EIS development process: 
 
• Need for special attention to areas subject to soil erosion caused by rain 

and water flow 
 
• Potential effects on river biota from heated discharge water 
 
• Potential impacts of National Pollutant Discharge Elimination System 

(NPDES) discharges; where are the locations, what are the monitoring 
requirements 

 
• Concern about water from Big Lake being used for water supply (Big Lake 

Site) 
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Table 3-13.  Streams in Region on 2004/2006 Proposed Missouri Section 303(d) List
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• Potential hydrologic impacts to local community, hunt clubs, Mallard 
Marsh, Big Lake State Park, and area wetlands 

 
• Control of runoff during construction 
 
• Control of runoff during plant operation 
 
• Effects on Missouri River level due to water withdrawal 
 
3.4.2.2 Significance Criteria 
 
Impacts would be considered significant if either of the following occurred: 
 
• Surface water quality is substantively impacted during construction or 

operation by runoff water or discharges that fail to meet standards 
established by the state. 

 
• Surface water bodies or streams are substantively impacted by water 

withdrawals or by diversion of storm water runoff. 
 
3.4.2.3 Impact Assessment Methods 
 
3.4.2.3.1 Storm Water Runoff During Construction 
 
Construction activities have the potential to impact surface water primarily by 
exposing soil which then may be eroded and deposited into streams and other 
water bodies.  During construction at this site much of Section 17 (one square 
mile) would be disturbed for plant construction and much of the southwest 
quarter of Section 8 would be disturbed for landfill construction. The disturbed 
areas for other features would be much smaller.  The railroad corridor right-
of-way (about 150 to 200 feet wide) (AECI, 2006i) would be disturbed, plus 
areas for access roads, and wider areas at locations of cuts.  There would be 
little ground disturbance for the transmission line except at support locations, 
access roads, and substations.  All ground disturbance areas associated with 
the project construction would be subject to the state storm water pollution 
prevention requirements. Those parts of the site within loess soils (essentially 
all parts not in the floodplains) would require more attention because of the 
highly erodible nature of this soil. 
 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-97 July 2007 

Missouri requires a storm water permit for any construction activity that 
disturbs more than one acre.55  Special permits are required for activities near 
water resources with special protection such as outstanding resource waters 
or losing streams.  The permit requires development of a storm water 
pollution prevention plan (SWPPP), which is intended to reduce the amount of 
sediment and other pollutants in storm water and to ensure compliance with 
Missouri Water Quality Standards (MDNR, 2004b).  Among the items that 
must be included in a SWPPP are: 
 
• A description of the BMPs that would be used (e.g., silt fences, straw bales, 

rock dams, mulching) and where they would be installed 
 
• Locations of sedimentation basins for each drainage area with 10 or more 

acres disturbed at one time 
 
• Additional site BMPs to be used, such as solid and hazardous waste 

management, provision of portable toilets, proper storage of construction 
materials, installation of containment berms and use of drip pans at 
petroleum product and liquid storage tanks and containers (MDNR, 
2004b). 

 
3.4.2.3.2 Operation Discharges 
 
MDNR achieves water quality ,management of point source pollutants through 
the issuance and enforcement of wastewater discharge permits.  These 
permits limit the amount of pollutants that can be discharged. All point source 
wastewater dischargers must obtain a permit and adhere to its discharge 
limitations. All permits require at least a level of treatment equal to national 
wastewater treatment standards. In situations where these national 
treatment standards are not adequate to protect the streams or lakes 
receiving these wastewater discharges, stricter permit limits that do protect 
these waters are required. The permits require regular monitoring and 
reporting of discharge quality. The department also conducts regular 
inspection of wastewater treatment facilities and receiving waters. As 
described in Section 2.4.6, Wastewater Collection and Treatment, all 
potentially contaminated surface and process water from the plant would be 
treated prior to discharge at a single NPDES-permitted location.  The 
discharge would be to the Missouri River at a location to be determined and 
included in the NPDES permit.  
                                    
55 10CSR20-6.200 
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To protect the landfill from flooding by surface water runoff during operation, 
the active cells of the landfill would have internal dikes and external ditches.  
The external ditches would be sized to convey the flow from a 50-year 
rainfall, which AECI defined as 3.2 inches of rain in a one-hour period (AECI, 
2005f). 
 
Monitoring Requirements 
 
Monitoring requirements would be established in the NPDES permit that would 
be issued for the site, based on regulatory standards and site-specific 
conditions.  For point sources such as this facility that discharge more than 
one million gpd to the Missouri River, Missouri regulations require collection of 
a minimum of 20 samples per year to be analyzed for effluent standards, 
unless the applicant can show that the wastewater has a consistent quality, 
such as once-through cooling water, then the permit may require less 
frequent monitoring.56 
 
Water Quality Standards 
 
Discharges may not impact streams above water quality standards 
established by the state, except that in larger streams such as the Missouri 
River, a mixing zone is allowed.57  For the Missouri River, the mixing zone is 
¼ mile in length and ¼ the stream width, cross sectional area or volume of 
flow.  Permit-specific modifications for lengths of thermal plumes in mixing 
zones may be made.  Different water quality standards may be applicable for 
different streams, depending on the stream use. Missouri has established 
water quality standards for each of the following uses:  irrigation, livestock 
and wildlife watering, protection of warm-water aquatic life and human-health 
fish consumption, cool-water fishery, cold-water fishery, whole-body contact 
recreation, secondary contact recreation, drinking water supply, and 
industrial.  Missouri streams are classified according to these uses, and water 
quality standards are established for each use.58  All use categories apply to 
the Missouri River except cool-water and cold-water fishery.  
 

                                    
5610 CSR 20-7.015(2)(D)1B.  
57 10CSR20-7.031 
58 10CSR20-7.031, Tables A  and H 
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Thermal Effects 
 
Standards for temperature are included in the water quality criteria for 
protection of aquatic life and warm-water fisheries, which are applicable to 
the Missouri River.  Outside the mixing zone, the discharge cannot raise or 
lower the temperature more than five degrees Fahrenheit, or increase the 
temperature over 90 degrees.59  Under Section 316(a) of the CWA, this 
thermal standard can be appealed if it can be demonstrated that the 
standards can be less stringent and still “assure the protection and 
propagation of a balanced, indigenous population of shellfish, fish, and wildlife 
in and on that body of water”.  AECI does not plan to appeal and plans to 
comply with the standards Missouri has established for protection of aquatic 
life.  To ensure that river water temperatures would not be increased over 90 
degrees, AECI plans to limit the temperature to 90 degrees at the point of 
discharge. 
 
Potential Hydrologic Effects on Streams and Other Water Bodies 
 
With both the Norborne Site and the Alternate Big Lake Site, AECI would 
obtain water for the plant from a well field located near the Missouri River.  
Obtaining water from surface sources is not being considered.  Discharge 
would be to the Missouri River in either case.  Therefore, no surface streams 
or other water bodies other than the Missouri River would potentially be 
impacted by water withdrawals or discharges.  The drawdown curves shown 
in the figures in Section 3.3, Groundwater, show drawdown within the aquifer.  
The lines cross the river, but the effect shown would be in the aquifer beneath 
the river, not in the river water itself.  The effect on the river level of pumping 
would not be measurable.  The average Missouri River flow is about 52,000 
cfs and the lowest flow measured was about half that amount. The proposed 
wells would be pumping at a maximum rate of 7,400 gpm, which is about 16 
cfs, less than 1/1000th of the lowest measured flow of the river.  A good 
discharge measurement on the Missouri River is within five percent of actual 
discharge (Kelly, 2007).  Therefore, the amount removed by pumping would 
not be measurable in the river level. 
 

                                    
59 10CSR20-7.031(4)(D) 
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3.4.2.4 Actions Incorporated Into the Proposed Action to Reduce 
or Prevent Impacts 

 
Potential Hydrologic Impacts 
 
• Use of groundwater at the Missouri River would prevent impacts from 

surface water withdrawals. 
 
Potential Contamination of Surface Water 
 
• A SWPPP would be implemented to prevent impacts to stream and other 

water bodies from storm water runoff during construction. 
 
• The fuel oil unloading, piping, and storage system would  be provided with 

containment and leak detection as required by 40 CFR 112, Oil Pollution 
Prevention. 

 
• The utility waste landfill leachate collection pond would be sized to retain 

the flow from a 50-year, 24-hour rainfall over the largest open active area 
of the landfill expected during the lifetime of the landfill.  

 
• The plant would have a coal pile runoff treatment area. 
 
• An oily water system would be provided for potentially oily runoff. 
 
• Discharge water temperature would be at or below the maximum allowable 

at the plant site, before it is discharged. 
 
• An SPCC Plan would be provided as required for containment and control 

of liquids that have the potential to contaminate surface water. 
 
• Water from chemical cleaning would be collected and treated as described 

in Section 2.4.6.4, Chemical Cleaning. 
 
• All runoff water that may be contaminated would be collected and treated 

as described in Section 2.4.6, Wastewater Collection and Treatment. 
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3.4.2.4.1 Impact Assessment 
 
Proposed Action  
 
The large area of disturbed soil that would be exposed during construction 
and the use of fuels and chemicals during operation of the plant indicate the 
potential for surface water impacts.  However, with implementation of the 
environmental regulatory requirements outlined in this section, no significant 
impacts to surface water would be anticipated. 
 
The only streams on Missouri’s proposed 2004/2006 Section 303(d) in the 
area of the Proposed Action are within the proposed transmission line route 
corridors (Table 3-13).  Identified pollutants causing impairment of these 
streams are bacteria (from unknown sources), sulfate (from abandoned mine 
lands), and color/chloride (from a food processing facility).  The activities 
associated with construction of a transmission line in the vicinity of these 
streams would not be expected to contribute any of the identified pollutants, 
and would not be expected to contribute to further impairment of these 
streams. 
 
Big Lake Alternate Site 
 
The assessment outline above for the Norborne Site would also be applicable 
for the Big Lake Site. No hydrologic impacts to Big Lake, the local community, 
hunt clubs, Mallard Marsh, Big Lake State Park, or area wetlands would be 
expected. 
 
IGCC Alternative 
 
Water requirements and other relevant features for the IGCC alternative 
would be similar to requirements for the Proposed Action (Amick et al, 2002).  
Therefore, the impacts on surface water would be expected to be similar. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on surface water. 
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3.4.2.4.2 Mitigation and Residual Impacts 
 
If adopted, the following would contribute to reductions in impacts from the 
Proposed Action: 
 
• Implementing Missouri’s guidance for BMPs for erosion, sediment, and 

storm water (MDNR, 1999b). 
 
• Requiring the top elevation of all berms for wastewater storage ponds be 

above the 100-year flood elevation. 
 
3.5 FLOODPLAINS 
 
3.5.1 Affected Environment 
 
The following sections describe the current floodplain conditions. The 
description of current conditions represents the baseline for the assessment of 
impacts and environmental consequences. 
 
Areas of potential flooding (100-year and 500-year floodplains as determined 
by the Federal Emergency Management Agency (FEMA)) have been identified 
in the vicinity of the Proposed Action and are presented on Figure 3-36. 
 
The proposed power plant site, which is located mainly in Section 17, T7N, 
R25W, is situated at the edge of the 100-year floodplain. The proposed landfill 
site is not in the 100-year floodplain (Figure 3-36). 
 
3.5.1.1 National Flood Insurance Program 
 
FEMA, through the National Flood Insurance Program (NFIP), has primary 
responsibility for developing and implementing regulations and procedures to 
control development in areas subject to flooding.  The U.S. Congress 
established the NFIP with the passage of the National Flood Insurance Act of 
1968.  FEMA describes the NFIP as follows: 
 

The NFIP is a federal program enabling property owners in 
participating communities to purchase insurance as a protection 
against flood losses in exchange for state and community 
floodplain management regulations that reduce future flood 
damages.  Participation in the NFIP is based on an agreement
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between communities and the federal government.  If a 
community adopts and enforces a floodplain management 
ordinance to reduce future flood risk to new construction in 
floodplains, the federal government would make flood insurance 
available within the community as a financial protection against 
flood losses (FEMA, 2002). 

 
A “community” as defined by FEMA can be a tribe, a state or any political 
subdivision of a state that has authority to adopt and enforce floodplain 
management regulations for the areas within its jurisdiction.  In all parts of 
the project area the respective counties are the communities with authority.  
For example, for the Norborne Site, the NFIP is administered by Carroll 
County. 
 
3.5.1.1.1 Flood Insurance Rate Maps (FIRMs) 
 
To implement the NFIP, FEMA prepares Flood Insurance Rate Maps (FIRMs) 
that show special flood hazard areas (SFHAs) where flood insurance is 
mandatory.  The 100-year flood, or base flood, is the flood having a one 
percent chance of being equaled or exceeded in any given year. The base 
flood is the national standard used by the NFIP and all federal agencies for 
the purposes of requiring the purchase of flood insurance and regulating new 
development. Base flood elevations (BFEs) are typically shown on FIRMs 
(FEMA, 2006b). 
 
3.5.1.1.2 Regulatory Floodways 
 
In addition to the SFHAs and applicable flood insurance rates, regulatory 
floodways are intended to be shown on the FIRMs.  FEMA defines regulatory 
floodway as follows60: 
 

A "Regulatory Floodway" means the channel of a river or other 
watercourse and the adjacent land areas that must be reserved 
in order to discharge the base flood without cumulatively 
increasing the water surface elevation more than a designated 
height. Communities must regulate development in these 
floodways to ensure that there are no increases in upstream 
flood elevations. For streams and other watercourses where 
FEMA has provided BFEs, but no floodway has been designated, 

                                    
60 44CFR59.1 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-105 July 2007 

the community must review floodplain development on a case-
by-case basis to ensure that increases in water surface 
elevations do not occur, or identify the need to adopt a floodway 
if adequate information is available.   
 

Regulatory floodways have not been identified for all areas; in particular, rural 
areas are less likely to have regulatory floodways identified.  The Carroll 
County FIRMs do not have regulatory floodways shown, nor do any of the 
counties through which the proposed Norborne Plant transmission lines pass.  
Holt County does have designated regulatory floodways, at least in the area 
of the Alternative Big Lake Site. 
 
3.5.1.1.3 Floodplain Ordinance Requirements 
 
At a minimum, community ordinances must require flood insurance and must 
issue permits for new construction in SFHAs.  They also must require that for 
new residential construction the lowest floor elevation is above the BFE, and 
for new non-residential construction, either the lowest floor elevation is above 
the BFE, or, alternatively, any part of structure below the BFE is 
floodproofed.61   
 
Regarding regulatory floodways, the community’s ordinance must also, at a 
minimum62:  
 

Prohibit encroachments, including fill, new construction, 
substantial improvements, and other development within the 
adopted regulatory floodway unless it has been demonstrated 
through hydrologic and hydraulic analyses performed in 
accordance with standard engineering practice that the proposed 
encroachment would not result in any increase in flood levels 
within the community during the occurrence of the base flood 
discharge.   

 
If FIRMs with designated flood insurance zones are available, but regulatory 
floodways have not been designated, the community ordinance must, at a 
minimum63:  
 

                                    
61 44CFR60.3 
62 44CFR 60.3 (d) (3) 
63 44CFR60.3(c) 
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Require until a regulatory floodway is designated, that no new 
construction, substantial improvements, or other development 
(including fill) shall be permitted within Zones A1-30 and AE on 
the community’s FIRM, unless it is demonstrated that the 
cumulative effect of the proposed development, when combined 
with all other existing and anticipated development, would not 
increase the water surface elevation of the base flood more than 
one foot at any point within the community.   

 
Carroll County does not have additional requirements of its own and therefore 
requires only compliance with the FEMA requirements (Carroll County, 
2006a). 
 
3.5.1.2 Executive Order on Floodplains 
 
USDA/RD’s regulations require compliance with executive orders, which are 
issued by the President of the U.S..  An executive order on floodplain 
management states the following64: 
 

If an agency has determined to, or proposes to, conduct, 
support, or allow an action to be located in a floodplain, the 
agency shall consider alternatives to avoid adverse effects and 
incompatible development in the floodplains. If the head of the 
agency finds that the only practicable alternative consistent with 
the law and with the policy set forth in this Order requires siting 
in a floodplain, the agency shall, prior to taking action, (i) design 
or modify its action in order to minimize potential harm to or 
within the floodplain, consistent with regulations issued in accord 
with Section 2(d) of this Order, and (ii) prepare and circulate a 
notice containing an explanation of why the action is proposed to 
be located in the floodplain. 

 
3.5.1.3 Region of Influence 
 
The region of influence for assessing impacts on floodplains includes all 
facilities related to the Proposed Action. The Project parcels, well site, 
transmission lines and rail connectors were evaluated to determine the level 
of possible floodplain impacts. 
 
                                    
64 Executive Order 11988, May 24, 1977 
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3.5.1.4 Existing Conditions 
 
3.5.1.4.1 Norborne Site 
 
Proposed Plant Site, Well Field, and Rail Corridors 
 
The proposed power plant site and substation are located within the 100-year 
flood zone of the Missouri River, as defined by FEMA.  The current effective 
FIRM for Carroll County is dated October 17, 198665 (FEMA, 2006a).  The 
Norborne site, south rail alternative, and well field are located within an area 
with BFEs determined (Zone A7), with a small portion of the site designated 
as within the 100-year floodplain with no BFEs determined (Zone A).  The 
100-year and 500-year flood elevations for the proposed Norborne facility are 
687.1 feet and 689.5 feet, respectively (AECI, 2005f). 
 
The Wakenda Creek and West Fork Wakenda Creek Floodplains are in Zone A. 
The north rail connector corridor is partially within the 100-year floodplain of 
Wakenda Creek (Figure 3-37).   
 
Proposed Transmission Lines 
 
The proposed transmission route would cross several 100-year floodplains.  
Except for the Missouri River (Zone A7) and the Grand River (Zone AE, a 
more recent designation, similar to A7), which have BFEs determined, all 
crossings are designated Zone A (within 100-year flood elevation but with no 
BFE determined).  None of the streams had floodways designated.  AECI 
estimates that floodplains crossings less than about 1,000 feet long can be 
spanned.  Floodplain crossings greater than 1,000 feet are listed in Table 3-
14 and shown in Figures 3-38 and 3-39.  Note that the crossing length is 
greater than the floodplain width when the crossing is transverse (not at right 
angles to the floodplain).  Transverse crossings may be necessary to avoid 
other impacts.  Coordination with the respective counties would be needed 
regarding any requirements for placement of transmission line supports in 
floodplains without designated floodways. 
 
 
 

                                    
65 Carroll County, Missouri Map Number 29057C0175 B, panel 100 of 225 for the plant site 
and panel 175 for Wakenda Creek. 
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Table 3-14.  Estimate Lengths of 100-Year Floodplain Crossings 

County Stream 
Approximate Length of 

Crossing, ft. 
Figure 

Reference 

Norborne to Thomas Hill 

Carroll Wakenda Creek 10,000 3-38 
Carroll Turkey Creek 10,000 3-38 
Carroll Big Creek 5,000 3-38 

Carroll/Chariton Grand River 12,000 3-38 
Chariton Salt Creek 6,000 3-38 
Chariton Long Branch 6,000 3-38 
Chariton Chariton River 17,000 3-38 

Norborne to Sedalia/Mt. Hulda 

Lafayette Davis Creek 10,000 3-39 
Pettis Blackwater River 3,000 3-39 
Pettis Muddy Creek 2,000 3-39 
Pettis Flat Creek 2,000 3-39 

 
3.5.1.4.2 Big Lake Site 
 
According to the applicable FIRM, dated January 6, 198866, the Big Lake site 
is located within a 100-year floodplain with approximately 30 percent of the 
site along the Missouri designated as a regulatory floodway (AECI, 2005a). 
The site is large enough to accommodate the power plant facilities on fill 
material that would elevate the power plant out of the floodplain. No power 
plant facilities would be located in the floodway. Where determined within the 
site, the BFE line ranges between 858 to 862 feet.  
 
3.5.2 Environmental Consequences 
 
3.5.2.1 Identification of Issues 
 
The following issues were identified during scoping and the EIS development 
process: 
 

                                    
66 Holt County, Missouri and Incorporated Areas Map Number 29087C0095 B, panel 95 of 190 
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• Increases in flooding on neighboring farms and other areas from raising of 
plant elevations in floodplains 

 
• Potential impacts to floodway, use of USACE recalculated flood frequencies 
 
• Compliance with Executive Order 11988 on Floodplain Management 
 
• Loss of floodplain values 
 
• Potential effect on possible plans to restore floodplain functions 
 
• Potential flooding of landfill 
 
3.5.2.2 Significance Criteria 
 
The effects of the Proposed Action and alternatives would be considered 
significant if the following would occur: 
 
• Encroachment on a floodplain or alteration of a stream, watershed, or river 

flow that would cause a rise in river or stream flood stage, such that the 
incremental water level rise caused by encroachment or alteration would 
cause property damage or threats to human safety that would not 
otherwise have occurred. 

 
• Encroachment on a floodplain that would cause a violation of FEMA NFIP 

policy. 
 
• Flooding of the landfill site during operation. 
 
3.5.2.3 Impact Assessment Methods 
 
3.5.2.3.1 Potential for Increased Flooding 
 
As required by FEMA and county ordinances, AECI would conduct a study to 
assess the cumulative effect of the proposed development, when combined 
with all other existing and anticipated development, on flood levels within 
Carroll County and other counties as applicable.  This procedure is required 
even though the plant would be located on the edge of the floodplain and 
would be expected to have negligible impact on flood levels, because 
regulatory floodways have not been established in Carroll County or in any of 
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the counties through which the transmission lines would pass.  AECI commits 
to hold a community meeting to review the results of the floodplain hydraulic 
study for the Norborne facility  if there is a local desire to do so and the 
regulatory agencies with floodplain authority participate.  The work would be 
done in cooperation with the USACE and would use recalculated USACE flood 
frequency values as appropriate. 
 
Drainage impacts including flooding can result from the disruption of natural 
drainages caused by activities such as construction of rail and road 
embankments, and construction of fill areas in a floodplain.  AECI is 
committed to creating no adverse impacts to the existing drainage upstream 
and downstream of the proposed plant site.  Roadway and railroad culverts 
and bridges will be designed to ensure the existing drainage is not restricted. 
Modifications to drainage that will occur as a result of raising the level of the 
plant site will be designed to ensure the existing drainage is not restricted. 
 
3.5.2.3.2 Compliance with Executive Order 11988 
 
AECI evaluated sites outside the floodplain and has found that costs would be 
higher primarily because of the increased costs associated with site 
development in the hilly terrain adjacent to the floodplain.  Water delivery 
costs would also be higher, because of the longer transmission route from the 
river and the need to pump to higher elevations.  AECI estimates that site 
development costs would be approximately $34 million dollars greater for an 
upland site compared to the Proposed Action.  Annual additional costs for 
pumping water would be about $750,000 (AECI, 2007a).  AECI’s contractual 
obligation to provide power “at the lowest feasible cost” as described in 
Section 1, Introduction, makes an upland site an impracticable alternative.  
 
In addition, assessments of other environmental impacts support the 
proposed site.  An upland plant would create greater intrusion into the visual 
landscape.  AECI has identified a proposed site that has been highly modified 
in that natural vegetation has been removed and the original hydrology has 
been altered for drainage and flood protection.  Because of the highly 
modified nature of the proposed site, impacts on the natural environment, 
except for the impact to high quality prime farmland soils, are low.  As 
discussed in Section 3.10, Wetlands, Riparian Areas, and Waters of the United 
States, wetland impacts are very low and may be completely avoided. 
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To minimize potential harm to or within the floodplain (Executive Order 
11988), the facility would be located at the edge of the floodplain, where 
flood depths are minimal.  The Norborne site was chosen in an area with 
minimal remaining natural floodplain values:  the area is all cropland and the 
only stream has been channelized; a levee also impacts the natural floodplain 
value.     
 
The Federal Register notices of availability for both the Draft and the Final EIS 
incorporated USDA/RD’s required notice under Executive Order 11988. The 
notice will also be included in the ROD. 
 
3.5.2.3.3 Effects on Potential Restoration Plans 
 
Big Muddy National Fish and Wildlife Refuge 
 
The plan for the Big Muddy National Fish and Wildlife Refuge (NFWR) could 
include incorporation of any areas in the Missouri River floodplain.  The 
project authorizes the purchase of up to 60,000 acres in 25 to 30 units 
between Kansas City and St. Louis. The construction of the Norborne Plant 
would not impact USFWS’ opportunity to obtain property for the refuge in the 
vicinity of the plant.   
 
Wakenda Bottoms Conservation Area Opportunity 
 
The Wakenda Bottoms Conservation Area Opportunity (CAO) is not yet at the 
plan stage:  it is a concept for a CA in the Missouri River floodplain in the 
vicinity of Wakenda Creek, where the floodplain is very wide.  The CAO 
concept is being developed by a group of agencies and private interests.  The 
general concept area is very large and includes the Norborne Plant site area 
(MCC, 2005).  Several communities, including Carrollton and Norborne, are 
also within the concept area.  The presence of the Norborne Plant would not 
affect the opportunity for a CA in Wakenda Bottoms, as it is presently 
conceived.   
 
3.5.2.3.4 Potential Flooding of the Solid Waste Storage Area 

(Landfill) 
 
The landfill would not be located in the floodplain; it is outside the FIRM SFHA 
and also above the 500-year flood elevation.  AECI is currently planning for 
the bottom of the landfill liner to be at least five feet above the 100-year 
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flood elevation, and at least five feet above the maximum 100-year 
groundwater elevation (AECI, 2005f). 
 
3.5.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse impacts on floodplains: 
 
• The plant would be located at the very edge of the floodplain, 

approximately 6 miles from the river at the nearest point, where flood 
depths are shallow, which would reduce impacts.  Only the necessary 
features would be raised out of the floodplain, minimizing requirement for 
fill in the floodplain. 

 
• The proposed site has low natural floodplain values, so these impacts are 

low:  the vegetation is cropland and the hydrology has been modified by a 
levee and drainage channels. 

 
• AECI would ensure that the existing drainage is not restricted or otherwise 

adversely impacted through proper design of roadway and railroad culverts 
and bridges, and through proper design of modifications to drainage that 
will occur as a result of raising the level of the plant site. 

 
• In accordance with Missouri regulation, the landfill would not be 

constructed in a floodplain. 
 
3.5.2.4.1 Impact Assessment 
 
Proposed Action 
 
FEMA FIRM maps were reviewed to assess impacts.  The Norborne Plant site 
would require fill to raise it above the 100-year flood elevation.  Current 
elevations at the proposed plant site are between 685 and 689 feet, 
compared to the 100-year flood elevation of 687.1 feet. Fill would be added to 
bring the grade elevation of the power block buildings, the outlying buildings, 
the access road, rails, and coal pile to three feet above the 100-year flood 
level (AECI, 2005f). Based on the FEMA FIRM maps, this elevation would also 
be above the 500-year flood elevation (Figure 3-37).  All fill material would 
come either from the landfill excavation, which is above the floodplain, or 
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possibly from cut areas on the railroad right-of-way north of the plant and 
above the floodplain (AECI, 2007b).  
 
AECI would prepare a study to assess the impacts of the plant and associated 
features on flood elevations, as required by FEMA and Carroll County 
ordinance.  If impacts on flood elevations are in excess of those allowed by 
county ordinances, AECI would modify its plan to comply with the ordinances.  
A floodplain development permit application and potentially a No-Rise 
certification would need to be submitted.  This work would be done after the 
EIS is complete.  For the purposes of the EIS, a very simplistic analysis was 
done to assess the magnitude of the displaced floodwater:  the estimated 
elevated area is about 120 acres, or about 0.2 square miles.  If the entire 
area to be raised is at the lowest elevation (685 feet), two feet of flood 
storage space would be replaced by fill, over the 0.2 square miles.  If this 
displaced floodwater were spread out over the approximately 21 square miles 
bordered by the plant, the town of Norborne and the river, it would raise the 
flood level by 0.2 inches, a negligible amount.     
 
AECI commits to hold a community meeting to review the results of floodplain 
hydraulic study if there is a local desire to do so and the regulatory 
authorities participate. 
 
If the south rail connection to the NS line is constructed, it would require fill 
for an embankment for a bridge over the Burlington Northern Santa Fe 
(BNSF) line.  This embankment would be in the 100-year floodplain of the 
Missouri River.   
 
The north rail connection would impact the 100-year floodplain of Wakenda 
Creek. 
 
There would be minor impacts of floodplains from the transmission line, at 
stream crossings where the floodplain is too wide to span.  This would require 
placing supports in the floodplain. 
 
Big Lake Alternate Site 
 
Impacts would be similar for the Big Lake Site, except that the site is much 
closer to the river.  Site elevations range from about 853 to 860 feet, 
compared with 100-year flood elevations of about 858 to 862 feet.  Parts of 
the site may be up to nine feet below the 100-year flood elevation.  The rail 
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connector would also be in the 100-year floodplain.  Since the regulatory 
floodway has been determined at this site and the facility would not impact 
the floodway, a study to assess impacts would not be needed, nor would a 
No-Rise certification.  A floodplain development permit would be required. 
 
IGCC Alternative 
 
With IGCC, the floodplain impacts would be the same as for the Proposed 
Action. 
 
No Action Alternative 
 
Under the No Action Alternative, the Project would not be constructed and 
there would be no change or disturbance of floodplain resources within the 
project area. 
 
3.5.2.4.2 No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on floodplains. 
 
3.5.2.4.3 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.6 FARMLAND 
 
3.6.1 Affected Environment 
 
3.6.1.1 Farmland Protection Policy Act 
 
The Federal Farmland Protection Policy Act (FPPA), enacted by Congress in 
1984, established criteria for identifying and considering the effects of federal 
actions on the conversion of farmland to nonagricultural uses. Forms AD-1006 
and NRCS-CPA-106 of the NRCS are used for this purpose (Appendix F, 
Farmland Conversion Impact Rating). The fundamental purpose of the Act is 
to minimize the extent of farmland conversion and impacts and to “assure 
that federal programs are administered in a manner that, to the extent 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-118 July 2007 

practicable, would be compatible with state, unit of local government, and 
private programs and policies to protect farmland.”  
 
3.6.1.2 Region of Influence 
 
The region of influence for assessing impacts on farmland includes all facilities 
related to the Proposed Action. The Project parcels, well site, and rail 
connectors would all require acquisition of farmland.  The transmission lines 
would have minimal farmland takes, but could have potential impacts on 
center-pivot irrigation systems. 
 
3.6.1.3 Existing Conditions 
 
The project area is predominantly rural and much of the land is prime 
farmland, used for crop farming, with corn and soybeans the major crops.  In 
2005, Carroll County was one of the major producers of both corn and 
soybeans in Missouri.  Table 3-15 shows agricultural and pasture land use for 
Carroll County and the other two counties nearest to the Proposed Action.  
According to the 2000 census, 600 people in Carroll County were employed in 
the category of Agriculture, forestry, fishing and hunting, and mining. 
 

Table 3-15.  Agricultural and Pasture Land Use (acres) 

 
 
The Big Lake Alternate Site is also in farmland.  Figures 3-40 through 3-42 
show prime farmland within the proposed Norborne facility boundaries, the 
rail connectors, and the Big Lake Alternate Site. 
 
As discussed in Section 2, Alternatives Including the Proposed Action, almost 
all the land in the route corridors is farmland, prime farmland if drained or not  
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Figure 3-40.  
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Figure 3-42.  

Prime Farmland

Big Lake Site



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-122 July 2007 

flooded, or farmland of statewide importance.  The main potential impact of 
the transmission line on farming would be on center-pivot irrigation systems. 
 
3.6.2 Environmental Consequences 
 
3.6.2.1 Identification of Issues 
 
The following issues were identified during scoping and preparation of the 
Draft EIS: 
 
• Identification of FPPA impacts  

• Loss of farm land and impact on the agricultural economy 

• Impacts of relocations of farm families and resulting impacts on business 
in the area 

• Potential impacts of utility poles on center-pivot irrigation systems 

• Repair to soil and water conservation practices or structures such as 
terraces, diversions, drain tiles, grade stabilization structures and grassed 
waterways. 

3.6.2.2 Significance Criteria 
 
Farmland impacts would be considered significant if they presented a 
hardship to the local economy, if farm losses were not compensated, or if 
resource losses represented a substantial part of the area resources. 
 
3.6.2.3 Impact Assessment Methods 
 
The plant site would occupy approximately 1,750 acres of farm land in Carroll 
County. Of that amount, approximately 1,000 acres of prime farmland would 
be taken out of production, and the other 750 would be leased back for 
agriculture. In addition, the railroad connection would require roughly 120 
acres, all of which would be taken out of production. The new transmission 
lines to the plant would not require taking land out of production, except for 
the small amount occupied by the support structures. Since the study area is 
mainly agricultural, the limited amount of additional space required for new 
housing would pose minimal impact on agriculture (AECI, 2006n). 
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Impacts would occur primarily during construction. 
 
Farmland Protection Policy Act 
 
To comply with the FPPA, the NRCS developed the Land Evaluation and Site 
Assessment (LESA) system. It is a tool for evaluating the relative effect 
development projects would have on farmland.  The impacted farmland is 
scored in two areas, and the more valuable the farmland, the higher the 
score.  The two parts of the evaluation are the Land Evaluation (LE) section 
and the Site Assessment (SA) section.  The LE section considers both the 
acreage and the value of the farmland that would displaced.  The SA section 
considers the value of the farmland impacted in the context of the 
surrounding area. If the impacted farmland has major farm investments 
(irrigation systems, barns, etc.), is important to the local farm economy, and 
is in an area that has been developed for farming rather than urban use, it 
would receive a higher score. 
 
The assessment is done using the Farmland Conversion Impact Rating Forms 
AD-1006 (for the proposed power plant site) and NRCS-CPA-106 (for the 
proposed railroad lines and transmission corridors) (Appendix F, Farmland 
Conversion Impact Rating). The higher the rating, the better suited the 
location is for agriculture and is encouraged to be retained for agricultural 
uses. LESA scores of 226 and above are in the high protection bracket, a 
rating between 176 and 225 indicates a moderate need for protection, and a 
rating below 175 indicates low protection status. For the proposed power 
plant site, the LE score was 66 and the SA score was 100, for a combined 
LESA score of 166 points.  An assessment for the proposed railroad lines and 
transmission corridors will be finalized when the alignments are selected; the 
preliminary forms are included in Appendix F, Farmland Conversion Impact 
Rating.   
 
Loss of Farmland and Impact on Agricultural Economy 
 
In Carroll County in 2002 there were 325,363 acres of crop land and 246,376 
acres harvested, leaving 78,987 acres of cropland not in production. The 
average farm size was 386 acres and the median size was 198 acres.  The 
total market value of all crops sold in Carroll County in 2002 was $47 million, 
or an average of $190 per acre.  For the estimated 1,200 acres that would be 
put out of production, if all were cropland, the annual market value of the 
crops would be about $230,000 (in 2002 average dollars) (NASS, 2006b).  
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Market value represents the gross income from crops and does not include 
the cost of production. 
 
3.6.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse impacts on farmland: 
 
• Transmission line supports would be placed so as not to interfere with 

center-pivot irrigation systems to the extent practicable.  These systems 
have been identified and transmission route corridors have been expanded 
in those areas to allow flexibility to make adjustments to avoid interference 
(see Section 2, Alternatives Including the Proposed Action). 

• Approximately 750 acres of farmland acquired for the Proposed Action 
would be leased back for farming. 

• Topsoil removed from the plant site would be stockpiled and re-used 
(AECI, 2005f). 

• Drainage and erosion features on adjacent property, if impacted, would be 
repaired.   

3.6.2.4.1 Impact Assessment 
 
Proposed Action 
 
The approximately 1,200 acres of farmland that would be taken out of 
production, conservatively assuming it is all cropland in production, 
represents a small part of the total harvested cropland in Carroll County.  It is 
even fairly small compared to the cropland in Carroll County that is not in 
production (about 79,000 acres).  The overall impact on the agricultural 
economy would be expected to be small, especially considering that the 
impact could potentially be offset by putting into production some of the 
cropland that is not currently in production.  The impact on the economy 
overall would be expected to be more than offset by the benefits of the 
construction and operation employment at the facility. 
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Alternate Site – Big Lake 
 
Impacts would be similar for the Big Lake Site; site boundaries were not 
defined, but the acreage requirements would be about the same, and the 
same kind of farmland would be impacted. 
 
IGCC Alternative 
 
With IGCC, the farmland impacts would be the same as for the Proposed 
Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on farmland. 
 
3.6.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.7 LAND USE  
 
This section identifies and describes the jurisdiction and existing and planned 
land uses in the vicinity of the Proposed Action, as well as environmental 
consequences as they apply to land use and access. 
 
Information was compiled from agency maps and planning documents, aerial 
photography, conversations with local officials and previously conducted 
resource studies. Field investigations were conducted in 2005 and 2006 to 
verify existing land use conditions. 
 
3.7.1 Affected Environment 
 
3.7.1.1 Region of Influence 
 
The region of influence for assessing construction, operation, and 
maintenance impacts on land uses includes Carroll County and the two 
adjacent counties, Lafayette and Ray. 
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3.7.1.2 Existing Conditions 
 
3.7.1.2.1 Land Use Profile 
 
This land use profile provides an overview of the agricultural and development 
patterns in the area. There are three regional planning agencies covering the 
primary study area: the Green Hills Regional Planning Commission (Carroll 
County), the Pioneer Trails Regional Planning Commission (Lafayette County), 
and the Mid-America Regional Council (Ray County) (OSEDA 2006a). Each 
county also has their own planning commission with a comprehensive land 
use plan. The Carroll County Economic Development agency adopted their 
Guide Plan for Land Use Development & Zoning Order in 1992, the Lafayette 
County Planning Commission adopted their Lafayette County Comprehensive 
Plan in 2003, and the Ray County Planning Commission adopted their Ray 
County Comprehensive Plan in 1998. All three plans mention the need for 
jobs for young people within their communities. Additionally, all three of these 
plans include preservation of agricultural land as part of their primary goal. 
Each plan states a desire to achieve orderly growth of urban areas with the 
least impact to agriculture. The plans also seek to provide their communities 
with adequate public facilities and services, while staying consistent with the 
previous goal. The commissions seek to improve recreation and 
transportation facilities while simultaneously desiring to enhance the quality 
of the physical environment. These plans show awareness of the problems 
and conflicts in dealing with growth, and a willingness to handle them in a 
systematic, coherent way. All three counties within the primary study area 
are predominantly rural; a large majority of the land use within the counties 
consists of harvested cropland and pastureland, as discussed in Section 3.6, 
Farmland.  
 
3.7.1.2.2 Zoning 
 
The land in the vicinity of the Proposed Norborne Plant had been zoned 
agricultural, but was rezoned for manufacturing specifically for the plant.  
Only the area within the facility boundary has been rezoned (Carroll County, 
2006a). 
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3.7.2 Environmental Consequences 
 
3.7.2.1 Identification of Issues 
 
The following issue was identified during scoping and EIS development: 
 
• Consistency with any adopted land use plans and ordinances 
 
3.7.2.2 Significance Criteria 
 
The effects of the Proposed Action and alternatives would be considered 
significant if the following were to occur: 
 
• Inconsistencies with existing laws, ordinances, or regulations related to 

land use (local, state, or county) 
 
3.7.2.3 Impact Assessment Methods 
 
County plans and zoning ordinances were reviewed for consistency with the 
Proposed Action.  
  
3.7.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
Measures to reduce land use impacts would be implemented as part of the 
Proposed Action, as follows: 
 
• The proposed power plant site, substation, and landfill would be fenced to 

prevent conflicts with livestock and other agricultural activity. 
 
• Easements and rights-of-way from appropriate owners/agencies would be 

acquired prior to Project construction. 
 
3.7.2.4.1 Impact Assessment 
 
Proposed Action 
 
Development at the proposed power plant site is consistent with county land 
use plans. No significant adverse land use impacts are anticipated at the 
proposed power plant site under the Proposed Action. 
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Big Lake Alternate Site 
 
Impacts would be similar for the Big Lake Alternate Site; there is no conflict 
with county land use plans. 
 
IGCC Alternative 
 
With IGCC, the land use impacts would be the same as for the Proposed 
Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on farmland. 
 
3.7.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.8 PUBLIC LANDS, RECREATION AND VISUAL RESOURCES 
 
3.8.1 Affected Environment 
 
3.8.1.1 Region of Influence 
 
The region of influence for the inventory and assessment of potential 
significant impacts to public lands and recreation resources was Carroll 
County and nearby areas of Ray, Saline and Lafayette Counties.    
 
The visual region of influence represents the landscapes within which 
construction, operation, and maintenance of the Proposed Action potentially 
could result in significant impacts on visual resources. Since the facility would 
be in the floodplain, it would be visible to viewers within the floodplain and on 
top of the nearby bluffs.  It would not be visible, or at least not noticeable, to 
viewers on the back sides of the bluffs (away from the river).  The visual 
region of influence was judged to be within a radius of about 10 miles of the 
plant and limited to the area from bluff top to bluff top.  The plant, especially 
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the stack, would be visible from greater distances within the floodplain, but it 
would be a small feature in the visual field.  Figure 3-43 is a view of how the 
plant would look after construction.67  The stack would be approximately 625 
feet tall.  At a distance of three miles, the plant stack would occupy two 
degrees of the visual vertical field (that is, if the area were perfectly flat, the 
top of the stack would appear to be two degrees above the horizon; with 
straight overhead being 90 degrees).  At 10 miles distance in the floodplain, if 
there were no trees or other view obstructions, the stack would be visible but 
the full height would occupy only about 0.6 degree of the vertical view. 
 
The biggest impact from the transmission lines would be to the rural residents 
who would be living within about a half-mile of the lines in areas with few 
trees.  Except for the first 17 miles of the line from Norborne south toward 
Sedalia, which would be double-circuit and on poles about 105 feet tall, the 
transmission poles would be H-frames with an average height of about 80 
feet (AECI, 2006t). The rail connectors would visually affect only residences 
very close to the rail line.  
 
3.8.1.2 Existing Conditions 
 
3.8.1.2.1 Recreation and Public Lands 
 
Proposed Action 
 
There are several small public parks and recreation centers located within 
each county in the primary study area. For instance, located within the study 
area towns, Carroll County has the Carrollton Recreation Park; Lafayette 
County has the Higginsville Park and Recreation Department, the Lexington 
City Park and Recreation Center, and the Odessa City Parks and Recreation 
Department; and Ray County has the Richmond Recreation Department 
(AECI, 2006n).  
 
Figure 3-44 shows public lands near the proposed plant site.  The closest 
public land to the proposed Norborne Plant is the 240-acre W.L. 
Schifferdecker Memorial CA at the southeast corner of Missouri Routes E and 
PP, about 5 miles northeast of the proposed plant.  Across the river from the 
proposed site, in Lafayette and Saline Counties, there are several public lands 
along the river:  the Baltimore Bottoms and Cranberry Bend Units of the Big
                                    
67 CR (County Road) 300 and CR 111 shown in the figure are shown as County Roads 638 
and 603, respectively, in other available maps. 
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Figure 3-43. Proposed Norborne Plant



Note:  edits to source map 
from USFWS, 2006b  

Figure 3-44.  Public Lands in Vicinity of Proposed Norborne Plant Site
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Muddy NFWR, the Baltimore Bend and Grand Pass CAs, Van Meter State Park, 
and the Van Meter Forest NA.  The Big Muddy NFWR units are part of USFWS’ 
overall restoration plan for the Missouri River, as discussed in Section 
3.5.2.3.3, Effects on Potential Restoration Plans. The Baltimore Bottoms Unit 
of the Big Muddy NFWR and the Baltimore Bend CA are adjacent to each other 
and about seven miles south of the proposed plant site. The Baltimore Bend 
CA covers 1,192 acres and has forested areas and is used for hunting. It also 
has a freshwater marsh and bottomland and upland forests.  The Grand Pass 
CA is 5,096 acres of mostly marshland and is used for hunting.  Van Meter 
State Park (983 acres) provides camping, fishing, hiking and picnicking and 
contains remnants of an Indian village site.  The Cranberry Bend NFWR Unit is 
about 14 mile away, and the Grand Pass CA, Van Meter State Park and Van 
Meter Forest NA are about 25 miles away. 
 
As shown in Figure 3-44 there are several CAs in Ray County.  The closest to 
the proposed Norborne Plant is the Hardin CA, about 7 miles southwest of the 
proposed plant, in the Missouri River floodplain.  It is a wooded 283-acre 
area. 
 
Big Lake Site 
 
Figure 3-45 shows public lands in the vicinity of the Big Lake Alternate Site 
and Figure 3-46 shows a closer view of Big Lake State Park in relationship to 
the Big Lake Site.  As shown in Figure 3-46, Big Lake State Park is about two 
miles north of the site.  According to the MDNR website, the 407-acre Big 
Lake State Park is “one of northwest Missouri’s most popular outdoor 
recreation areas.” (MDNR, 2006h).  It has facilities for camping, lodging, 
dining, fishing, picnicking, and swimming.   
 
Squaw Creek NWR, McCormack CA, and McCormack Loess Mounds NA are all 
adjacent to one another and about 7 miles east of the site.  The 7,350 acre 
Squaw Creek NWR is a large wintering area for bald eagles and snow geese 
(USFWS, 2006a).  The Bob Brown CA (3,302 acres) is about 8 miles 
southeast of the site.  It is located on a marsh near the river and is popular 
for hunting. 
 
The 811-acre Rush Bottom Fish and Wildlife Mitigation project, located along 
the Missouri River north of the Big Lake Site, is owned by the Corps of 
Engineers and managed by MDNR.  The purpose of the project is restoration
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of fish and wildlife habitat.  The area is open for bird watching, hiking and 
hunting (USACE 2004b, 2004c). 
 
3.8.1.2.2 Visual Resources 
 
Proposed Action 
 
The current views in the vicinity of the proposed Norborne Plant are of a 
broad, flat floodplain of rich cropland, with bluffs on both sides.  The nearest 
community is Norborne, about three miles away, with a population of about 
800.  There are a few residences within one to two miles of the proposed 
plant. 
 
Big Lake Site 
 
Views in the vicinity of the Big Lake Site are similar to Norborne.  The nearest 
communities are Big Lake, about two miles east of the site, with a population 
of about 127; and Rulo, Nebraska, located on the Missouri River bluff about a 
mile from the site.  The 2000 census population of Rulo was 226. 
 
3.8.2 Environmental Consequences 
 
3.8.2.1 Identification of Issues 
 
The following issues related to impacts on public land, recreation and visual 
resources were identified through the scoping and EIS development 
processes: 
 
• Potential negative visual impacts on Big Lake and Squaw Creek NWR area 

(Big Lake Site) 
 
• Potential negative impacts to Big Lake State Park, Squaw Creek NWR, Bob 

Brown’s CA, and other public lands 
 
• Visual intrusion of plant, transmission lines and substations 
 
• Potential impacts on hunting and fishing 
 
• Potential negative impacts on tourism and promotion of Loess Hills 
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• Potential negative effects of plant lighting to the night environment (light 
pollution) 

 
• Potential health effects of light pollution from plant on cattle health, human 

immune response, and crop growth 
 
3.8.2.2 Significance Criteria 
 
The effects of the Proposed Action and alternatives would be considered 
significant if the following were to occur: 
 
• Direct impact to a public land, or indirect impact that would substantially 

adversely affect the function or value of the public land 
 
• Introduction of substantial dominant visual changes in the landscape of a 

community 
 
• Visual intrusion into an area or view of unique scenic quality  
 
3.8.2.3 Impact Assessment Methods 
 
Proposed Action 
 
The Proposed Action and Alternatives were assessed in terms of impacts to 
the functions of the public lands and recreation areas in the area of influence.  
Impacts from emissions are discussed in Section 3.1.2.4.1, Impact 
Assessment.  The facility would not impact the recreation facilities described 
above that are located within communities.  Public lands within 20 miles of 
the proposed plant consist of state CAs and portions of the Big Muddy NFWR, 
most of which are associated with the Missouri River floodplain.  The CAs are 
primarily used for hunting and the primary purpose of the Big Muddy NFWR is 
to restore natural values of the Missouri River and floodplain.  The 
construction of the facility is expected to have minimal impact on the 
functions of these public lands. 
 
The visual impact of the plant would be greatest for those few residences 
within a mile or two of the plant.  For them, the plant would be a visual 
intrusion into the rural landscape, both during the day and at night when it is 
lit. 
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No assessment of health effects of light pollution was done as no relevant 
information was found.  Studies on health effects of light generally focus on 
the effects of using lighting to continue daytime indoor activities.  The effects 
of light from a power plant would be small by comparison.  No information 
was found indicating adverse health effects on wildlife or livestock from power 
plant lights. Stack lighting is determined by the Federal Aviation 
Administration (FAA) requirements (AECI, 2005f).  Since the plant is operated 
24 hours, lighting is required at night, for safety and productivity. 
 
Alternate Site 
 
The scoping comments that expressed concern about impacts on public lands 
were directed at the Big Lake Site.  The area has public lands of special value 
to northwest Missouri, and a power plant is perceived by some as 
incompatible.  For example, Big Lake Marsh, a 150-acre marsh in Big Lake 
State Park, is one of only three marshes in Missouri that have been 
designated as Outstanding State Resource Waters.  It is the largest of the 
three.  McCormack Loess Mounds NA preserves an important remnant of 
native vegetation and geology.  Big Lake State Park is an important 
recreational area.  In scoping, the USFWS expressed concerns about the 
impacts of a plant to Squaw Creek NWR, a major refuge for migratory birds 
and bald eagles that was established more than 70 years ago.   
 
Big Lake State Park is about two miles from the site, and the land between it 
and the site is mostly flat and treeless.  The plant would be an intrusion in the 
rural setting.  The visual character of the Rulo Bridge on the Missouri River at 
US 159, a National Historic Register site, would be impacted by the presence 
of the plant, which would be located adjacent to the bridge.  The plant would 
be a large visual intrusion to the community of Rulo, which essentially faces 
into the plant site.  It would also be an intrusion for the community of Big 
Lake. 
 
3.8.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
Measures to reduce or eliminate impacts on recreation, public lands, and 
visual resources would be implemented as part of the Proposed Action, as 
follows: 
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• The plant would be sited at the edge of the floodplain, with the bluff behind 
it, which reduces the visual impact 

 
• The plant and railroad corridor would be sited in an area that is sparsely 

populated, and with no nearby public lands.  The closest to the plant site is 
a small CA 5 miles away. 

 
• The transmission corridor was located to maximize distance from 

residences and from public lands as much as practicable. 
 
3.8.2.4.1 Impact Assessment 
 
Proposed Action 
 
No significant adverse impacts on recreation, public lands, or visual resources 
would be anticipated under the Proposed Action.  There would be some 
adverse visual impacts to residences within a mile or two of the facility both 
during the day and at night, from the lights, and within about a half-mile of 
transmission lines during the day.   
 
Big Lake Alternate Site 
 
Because there are public lands much closer to the site, impacts would be 
greater; public perceptions of negative impacts on public lands due to the 
presence of a power plant are greater for the Big Lake Site, based on scoping 
comments.  Impacts on residences are greater because of two communities 
near the site.  There would be a visual impact on a National Historic Register 
site. 
 
IGCC Alternative 
 
With IGCC, the impacts would be the same as for the Proposed Action. 
  
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on recreation, public land, or visual 
resources. 
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3.8.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.9 VEGETATION 
 
This section describes the affected environment and environmental 
consequences related to vegetation. Special status species are discussed in 
Section 3.12, Threatened, Endangered, Proposed, and Other Special Status 
Species. 
 
3.9.1 Affected Environment 
 
3.9.1.1 Region of Influence 
 
The region of influence for the analysis of impacts to vegetation consists of an 
area 0.5 mile around the proposed power plant site and associated facilities, 
and within the proposed rail and transmission route corridors. 
 
3.9.1.2 Existing Conditions 
 
Prior to Euro-American settlement and subsequent extensive modification of 
native vegetation, the general study area would have been characterized by a 
mosaic pattern of tall grass prairie uplands, interspersed with relatively small 
areas of deciduous forests along the stream valleys and adjacent slopes. The 
slope forest zone would have supported a plant community consisting of 
various species of oaks, hickories, elms, and ashes, as well as basswood, 
hackberry, black walnut, and redbud. The understory of this community would 
have included a variety of shade tolerant herbaceous and woody plants. 
(AECI, 2006m).  
 
Little of the original native plant communities in Missouri remain, particularly 
in areas where the natural resources have substantial economic value (for 
example, forests and prime farmland).   
 
Within the proposed plant site, native vegetation has been replaced by crops.  
The railroad corridor is also in crop and pasture land, with a few small patches 
of trees, the largest one located at the junction of Wakenda Creek and the 
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West Fork of Wakenda Creek.  The nearest designated natural area is Van 
Meter Forest, about 25 miles to the east.  Conditions are similar at the 
alternate site.   
 
The transmission route corridor is also almost entirely in cropland and 
pasture, with wooded areas at major stream crossings. 
 
3.9.2 Environmental Consequences 
 
3.9.2.1 Identification of Issues 
 
Impacts to any high quality native plant communities are the major issue. 
 
3.9.2.2 Significance Criteria 
 
Substantive adverse impacts to high quality native plant communities would 
be considered significant.   
 
3.9.2.3 Impact Assessment Methods 
 
The vegetative community of the Norborne Plant Site was noted during a 
habitat assessment on August 2, 2006.  Wooded fence rows separate the crop 
fields. A forested riparian corridor occurs intermittently along the Missouri 
River in the vicinity of the well field.  Narrow wooded riparian corridors are 
present along the banks of the West Fork of Wakenda Creek and Wakenda 
Creek.   
 
A desktop survey of the transmission corridor routes was conducted. 
 
While no high quality native plant communities were noted, the wooded areas 
may provide habitat for some special status species.  This is addressed in 
Section 3.12, Threatened, Endangered, Proposed, and Other Special Status 
Species. 
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3.9.2.4 Actions Incorporated Into the Proposed Action to Reduce 
or Prevent Impacts 

 
3.9.2.4.1 Impact Assessment 
 
No areas of high quality native vegetation were identified.  Actions to reduce 
or prevent impacts to wooded areas that may provide habitat for special 
status species are addressed in Section 3.12, Threatened, Endangered, 
Proposed, and Other Special Status Species. 
 
Conclusions are the same for the Alternate Site and IGCC Alternative.  The No 
Action Alternative would have no impacts on vegetation. 
 
3.9.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action and there would be no residual significant impacts. 
 
3.10 WETLANDS, RIPARIAN AREAS, AND WATERS OF THE UNITED 

STATES  
 
Wetlands 
 
This section describes the affected environment and environmental 
consequences relating to wetlands, riparian areas, and Waters of the United 
States. For the purpose of this EIS, the wetland definition adopted by the EPA 
and the USACE for administering Section 404 of the CWA was used. According 
to this definition, wetlands are:  
 

“those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, 
and that under normal circumstances do support, a prevalence 
of vegetation typically adapted for life in saturated soil 
conditions. Wetlands generally include swamps, marshes, bogs, 
and similar areas.”68  

 
In accordance with this definition, a given area is designated as under the 
wetland regulatory jurisdiction of the USACE if the hydrology results in 
inundated or saturated soils during the growing season, hydric soils are 
                                    
68 (33 CFR 328.3(a)[7]) 
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present, and the dominant vegetation is hydrophytic (USACE 1987).  
Exceptions to these criteria may be allowed in disturbed conditions. 
 
The jurisdictional authority for wetland protection is derived from several 
sources, beginning with the CWA of 1972 (CWA). Section 404 of the CWA 
authorizes the USACE to grant permits for activities in wetlands or other 
jurisdictional Waters of the United States, and it gives the USACE authority to 
enforce against violations. Executive Order 11990 directs federal agencies to 
take action to minimize the destruction, loss, or degradation of wetlands. 
USDA/RD regulations require compliance with this order. Delineations of the 
wetlands within the Norborne Plant Site and the well field that could be 
directly impacted have been prepared and are included as Appendix G, Report 
of Wetlands Delineation.  This section summarizes the results of the 
delineations.   
 
Wetland Delineation Methods 
 
Delineation procedures were based on diagnostic environmental indicators of 
wetland vegetation, wetland soils, and wetland hydrology. These procedures 
are proscribed in the USACE Wetland Delineation Manual (1987).  
 
Wetlands and Waters of the United States were delineated in a field 
investigation conducted in August 2006, for the entire proposed facility 
property, shown in Figure 2-76. (see Appendix G for full report).  Wetlands in 
the vicinity of the well field were delineated in March 2006.     
 
It is important to note that the USFWS wetland classification system requires 
that a positive indicator of wetlands be present for only one of the three 
parameters, while the USACE 1987 Manual requires that positive indicators 
for each of the three parameters be present to classify an area as a wetland.   
 
Waters of the United States 
 
This section describes the affected environment and environmental 
consequences related to Waters of the United States.  
 
Federal regulatory definitions of other Waters of the United States are 
sufficiently broad to cover virtually any perennial or intermittent 
stream or channel (33 CFR 328.3). 
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These definitions can be interpreted to include all stream channels in this 
Project vicinity where there is evidence of flowing water.  
 
Delineation procedures for Waters of the United States are based on 
environmental indicators of surface water flow.  
 
The jurisdictional authority for protection of Waters of the United States is 
derived from those sources cited for wetland protection.  
 
Memorandum of Agreement Between the U.S. Army and the U.S. EPA 
 
In 1990 the U.S. Army and the U.S. EPA signed a Memorandum of Agreement 
that articulates the policies and procedures to be used in the determination of 
the type and level of mitigation necessary to demonstrate compliance with 
the Clean Water Act Section 404(b)(1) Guidelines.  The three major 
components are: 
 

 Avoidance of impacts to wetlands and waters of the United States if 
there is a practicable alternative. 

 
 Minimization of impacts if there are impacts that are not avoidable. 

 
 Compensatory Mitigation.   

 
During the screening phase of site evaluation, discussed in Section 2.2 
Alternatives Evaluation, potential wetland impact was one of the evaluation 
criteria (Table 2-9 for the plant site; Tables 2-21 and 2-23 for the 
transmission corridors; narrative with figures for railroad corridors, Section 
2.2.11.2 Norborne Site).  All of the potential plant sites, rail corridors and 
transmission lines under consideration would have some impacts on wetlands, 
based on NWI maps.  Total avoidance would not be practicable.   
 
Other avoidance, minimization and mitigation measures are discussed below 
in the impacts section. 
 
3.10.1 Affected Environment 
 
The following sections describe the current wetland and riparian area 
conditions; this provides a baseline for the assessment of impacts and 
environmental consequences. 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-144 July 2007 

3.10.1.1 Region of Influence 
 
The region of influence for assessing impacts on wetlands includes the 
property within the facility boundary, plus the well field and water line, and 
the rail connector right-of-way.  The transmission line corridors were 
generally assessed.  Detailed investigations would be done when the 
alignment is selected.  It is anticipated that most wetlands in the transmission 
corridor can be spanned. 
 
3.10.2 Environmental Consequences 
 
3.10.2.1 Identification of Issues 
 
The following issues were identified during scoping and in the EIS 
development process: 
 
• Degradation of wetlands 
• Hydrologic effects on wetlands 
• Impacts on properties in the Wetlands Reserve Program 
 
3.10.2.2 Significance Criteria 
 
The effects of the Proposed Action and alternatives would be considered 
significant if there is any substantial unmitigated impact on wetlands or 
riparian zones. 
 
Because “Waters of the United States” are part of a specifically defined 
regulatory program, the effects of the Proposed Action and alternatives would 
be considered significant if there would be substantive impacts on the 
resources associated with the functions of the Waters of the United States.  
 
3.10.2.3 Impact Assessment Methods 
 
Wetlands were delineated using the methods described in Section 3.10, 
Wetlands, Riparian Areas, and Waters of the United States. For the Norborne 
Plant Site and associated facilities, well field and water line, the total area of 
impact was calculated.  The areas delineated included the south rail connector 
to the BNSF line and most of the south rail connector to the NS line.  Rail 
corridors that are located outside the facility boundaries where wetlands were 
delineated, plus the transmission line corridors were compared based on NWI 
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mapped wetlands within the route corridors.  Waters of the United States 
were delineated using the methods described in Section 3.10, Wetlands, 
Riparian Areas, and Waters of the United States, for the Norborne Plant Site 
and associated facilities, well field and water line.  
 
For the property within the plant boundary, potential jurisdictional wetlands 
and Waters of the United States are shown in Figure 3-47.  The figure shows 
3.5 acres of Waters of the United States, including 2.9 acres of potential 
jurisdictional wetlands. 
 
For the well field site, potential jurisdictional areas are shown in Figure 3-48.  
The figure shows 0.06 acres of Waters of the United States and 0.24 acres of 
potential jurisdictional wetland (palustrine emergent).   
 
Thus the total jurisdictional Waters of the United States delineated are 3.56 
acres and the total potential jurisdictional wetlands delineated are 3.14 acres 
for the plant and well field sites.  The USACE is currently evaluating whether 
or not all the mapped wetlands are jurisdictional. 
 
NWI mapped wetlands within the south and north rail connector route 
corridors were discussed on Section 2.2.11.2, Norborne Site. The actual rail 
right of way would be about 150 to 200 feet.  The south rail connector was 
delineated with the plant area; the north rail connector area has not been 
delineated.  Wetlands within rail corridors that have not been delineated 
would be delineated when the final alignment is selected.  As discussed in 
Section 2.2.11.2, the north rail connector would follow the valley of Wakenda 
Creek. There are NWI-mapped wooded (forested) wetland along Wakenda 
Creek.  The U.S. EPA has identified forested wetlands as a priority habitat 
type in Missouri.  While the actual wetlands existing in the Wakenda Creek 
drainage are likely to be less than the NWI-mapped wetlands, the NWI-
mapped wetlands can be considered an upper bound of actual wetland areas 
and can be used for conservative upper-end estimates of impacts.   USDA/RD 
has identified a preliminary alignment within the north rail corridor that 
avoids to the extent practicable the NWI-mapped wetlands in the corridor 
(Appendix N).   The total acreage impact based on NWI-mapped wetlands, 
and using the Appendix N alignment is 3.7 acres of wooded wetlands.  AECI 
would conduct field delineations of wetlands prior to final alignment selection. 
The final alignment will, to the extent practicable, avoid wetlands.  
Appropriate mitigation will be conducted for any wetlands that cannot be 
avoided.  
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Figure 3-48. 
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It is expected that all wetlands in the transmission route can be spanned; 
except any wooded wetlands would be impacted because they would need to 
be cleared.  Delineations would be done as needed when the final alignment 
is selected.  USDA/RD has identified preliminary alignments within the 
transmission line corridors that avoid to the extent practicable the NWI-
mapped wooded wetlands in the corridor (Appendix N).   The total acreage 
impact based on NWI-mapped wetlands, and using the Appendix N alignment 
is 14.9 acres of wooded wetlands.  AECI will conduct field delineations of 
wetlands prior to final alignment selection. The final alignment will, to the 
extent practicable, avoid wetlands.  Appropriate mitigation will be conducted 
for any wetlands that cannot be avoided. 
 
3.10.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
• The wetland and Waters of the United States in the well field area would 

be avoided and protected from impact by site activities 
 
• Wooded wetlands in the rail corridors and transmission lines, if present, 

will be avoided to the extent practicable by placement of the alignments 
 
• Wetlands other than wooded wetlands in the transmission corridor would 

be spanned to the extent practicable 
 
3.10.2.4.1 Impact Assessment 
 
With actions incorporated into the Proposed Action, jurisdictional wetland 
impacts at the Norborne Plant would not be more than be 2.9 acres and 
Waters of the United States would not be more than 3.5 acres. 
 
Impacts from those parts of the rail connectors not included in the delineation 
for the plant site and from transmission lines would be determined when the 
final alignments are selected, but, based on NWI maps the impacts are 
expected to be low, perhaps less than an acre for the rail connectors; and 
most wetlands can be spanned by transmission lines. 
 
With the IGCC Alternative, impacts would be the same.  For the Big Lake site, 
wetlands were not delineated, but, based on NWI maps and the similar 
setting, the impact on wetland acreage would be expected to be similar to the 
Proposed Action. Some effects may be greater because of the connectivity 
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between the river, the alluvial aquifer, and many of the floodplain wetlands in 
close proximity to the site and Big Lake State Park. The No Action Alternative 
would result in no impacts.  
 
3.10.2.4.2 Mitigation and Residual Impacts 
 
Mitigation, would be determined through the CWA Section 401 Water Quality 
Certification Process with MDNR.  Mitigation ratios would be based on the 
State of Missouri Aquatic Resource Mitigation Guidelines for emergent 
wetlands (1.0 to 3.0) and wooded wetlands (2.0 to 4.0) and would be 
negotiated between MDNR and AECI.  
 
If adopted, the following measure could reduce impacts such that the work 
could potentially be done under a Nationwide permit: 
 
• AECI would commit to avoiding impacts to the wetland identified within the 

proposed plant boundary except as needed for the south rail connector, 
such that impacts would be less than 0.5 acres. 

 
3.11 FISHERIES AND WILDLIFE 
 
3.11.1 Affected Environment 
 
3.11.1.1 Region of Influence 
 
The region of influence for the Proposed Action is the Norborne Plant Site, 
well field, landfill area, rail connector route corridors, Missouri River near the 
discharge location, and transmission line route corridors. 
 
3.11.1.2 Existing Conditions 
 
Wildlife observed during site visits for biological habitat assessment on August 
2, 2006 included American robins (Turdus migratorius), mourning doves 
(Zenaida macroura), and squirrels (Sciurus sp.). The majority of these 
species were observed along the section roads and wooded fence rows 
throughout the project site. A small flock of mallard ducks (Anas 
platyrhynchos) was observed in the marsh north of County Road 638. Other 
common mammal species, such as white-tailed deer (Odocoileus virginianus), 
cottontail rabbits (Sylvilagus floridanus), opossum (Didelphis virginiana), 
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raccoons (Procyon lotor), striped skunk (Mephitis mephitis), and coyote 
(Canis latrans) also likely inhabit the areas surrounding the proposed plant. 
 
There was no flow in Wakenda Creek during the August 2, 2006 site visit, 
although there was ponded water.  As discussed in Section 3.4, Surface 
Water, extremely low flow during dry conditions is a typical characteristic of 
prairie streams.  This characteristic, combined with agricultural impacts 
results in relatively low species diversity and low aquatic habitat quality for 
many prairie streams.  The portions of both Wakenda Creek and the West 
Fork of Wakenda Creek within the north rail connector route corridor are 
classified by MDNR as either P (streams that maintain permanent flow even in 
drought periods) or C (streams that may cease flow in dry periods but 
maintain permanent pools which support aquatic life).69  Water quality 
standards for protection of aquatic life are applicable to both Wakenda and 
the West Fork.   
 
3.11.1.2.1 Migratory Birds 
 
The more than 800 species of migratory birds that spend some time in the 
U.S. are protected by a number of laws and an executive order; the primary 
protective law is the Migratory Bird Treaty Act (MBTA), discussed in Section 
2.2.3.3.5, Advantages and Disadvantages of Wind Energy.  The USFWS has 
the legal mandate and the trust responsibility to maintain healthy migratory 
bird populations for the benefit of the American public.  The complete list of 
migratory bird species, hundreds of which may visit the project area, is 
included in 10 CFR 10.13 and is also available on the USFWS web site.  No 
project in Missouri can avoid the Mississippi Flyway, a major migration route 
that extends from Alaska to Central America (USFWS, undated2).   
 
There are two locations in the general area of the project that have been 
designated important bird areas (IBAs) by the American Bird Conservancy 
(ABC):  Swan Lake NWR and Squaw Creek NWR (NG, 2002).  The ABC 
considers these sites to be of international significance, and that the loss or 
degradation of any one would have a lasting negative impact on bird 
populations.  To be considered an IBA, sites must be in at least one of the 
following categories (NG, 2002): 
 
• The site contains a significant population of a federally listed threatened or 

endangered species. 
                                    
69 10 CSR 20-7.031 
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• The site contains significant populations of species listed in the Partners in 

Flight Watch list.  This is a list of species of conservation concern prepared 
by biologists as an early warning mechanism for wildlife managers. 

 
• Sites that contain significant populations of species with restricted ranges. 
 
• Sites that contain large populations of migratory birds during some time of 

the year.   
 
Swan Lake NWR is located about 34 miles northwest of the Norborne Plant 
site.  The Norborne to Thomas Hill transmission line would come within about 
3.5 miles of the refuge, but there are two other transmission lines that are 
closer, including one that lies between the propose route and the refuge 
(Figure 2-68).  The 10,795 acre Swan Lake Refuge was created in 1937 and 
has been designated as a regional site under the Western Hemisphere 
Shorebird Reserve Network.  It is a large wintering area for the eastern 
prairie population of Canada geese and populations of Mississippi flyway 
ducks.  Peak fall migration of ducks exceeds 100,000 birds.  There are more 
than 100 overwintering bald eagles on the refuge.  The Refuge is within the 
Grand River floodplain and includes farmland that has been converted into 
wetlands for migratory birds (USFWS, undated3). 
 
The 7,350-acre Squaw Creek NWR was established in 1935 as a resting, 
feeding, and breeding ground for migratory birds and other wildlife.  It lies 
about 7.5 miles east of the Big Lake Alternate Site, and the transmission 
corridor for the Big Lake site would pass immediately south of the southern 
refuge boundary.  It is a large wintering area for bald eagles and snow geese 
(USFWS, undated4). 
 
3.11.2 Environmental Consequences 
 
3.11.2.1 Identification of Issues 
 
The following issues were identified during scoping and in the EIS 
development process: 
 
• Displacement of wildlife 
 
• Overall impacts on fish and wildlife 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-152 July 2007 

 
• Impacts on fish and wildlife at Squaw Creek NWR 
 
• Potential impacts of transmission lines and power plant stack on migratory 

birds, including raptors 
 
• Impacts on fish in the Missouri River from discharge water temperatures  
 
• Impacts on aquatic habitats that could affect fish or wildlife  
 
3.11.2.2 Significance Criteria 
 
Impacts would be considered significant if any of the following were to occur: 
 
• Unpermitted violation of any protection provision of statutes and 

regulations pertaining to fish and wildlife  
 
• Any unmitigated loss of aquatic habitat greater than 0.5 acre or long-term 

adverse effects on native fish species 
 
3.11.2.3 Impact Assessment Methods 
 
Information gathered from the field assessment, in addition to published 
sources (aerial photographs, maps, resource agency information), was used 
to assess the presence of wildlife and habitat.   
 
Some common types of wildlife would be displaced by construction of the 
plant, landfill, rail connectors and transmission lines.  Wakenda Creek would 
be affected by construction of the north rail connector, and the Missouri River 
would be affected by discharge, but with implementation of CWA 
requirements as described in Section 3.4.1.3.4, Currently Impacted Waters, 
any adverse impacts to aquatic life in these streams is expected to be 
minimal. 
 
There are many threats to migratory birds, habitat loss being the greatest.  
Many birds are also killed directly.  In the U.S. alone, cats may kill hundreds 
of millions of song birds a year (USFWS, 2002a).  Collisions are another cause 
of avian death (USFWS, 2002a):  
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Building window strikes may account for 97 to 976 million bird 
deaths each year.  Communication towers conservatively kill 4 to 
5 million annually (probably closer to 40 to 50 million; a 
nationwide cumulative impacts study should help resolve this 
question).  Strikes at high tension transmission and distribution 
power lines very conservatively kill tens of thousands of birds 
annually.  Taking into account the millions of miles of bulk 
transmission and distribution lines in the U.S., and extrapolating 
from European studies, actual mortality could be as high as 174 
million deaths annually....Cars may kill 60 million birds a year, 
private and commercial aircraft far fewer, while wind turbine 
rotors kill an estimated 33,000 birds annually. 

 
With the current project, migratory birds could be impacted by the stack, 
especially when it is lit at night, and by impacts with transmission lines.  
Pulsating lights on towers appear to be safer for birds than steady lights 
(ABC, 2004).  Impacts are likely to be greater in areas known to be used by 
large numbers of migratory birds such as Swan Lake and Squaw Creek NWRs. 
 
3.11.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse environmental impacts to fisheries and wildlife: 
 
• A SWPPP would be implemented to prevent impacts to stream and other 

water bodies from storm water runoff during construction. 
 
• NPDES permit requirements for protection of aquatic resources, including 

temperature requirements, would be met at discharge locations. 
 
• Water needs would be met using groundwater, thus avoiding impacts 

associated with cooling water intake structures, which can cause adverse 
impact by pulling large numbers of fish and shellfish or their eggs into a 
power plant's or factory's cooling system, or by trapping fish against intake 
screens (EPA, 2006p). 

 
• Conductor markers or other materials would be installed on transmission 

lines at river crossings for visibility and could be installed at other locations 
if required (AECI, 2006t). 
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• The proposed plant site is not close to IBAs. 
 
3.11.2.4.1 Impact Assessment 
 
Proposed Action 
 
Construction of the plant and associated features would displace some 
individuals of common wildlife species, but this is a small impact.  Aquatic 
species would be protected by implementation of CWA requirements. 
 
There are likely to be some impacts to migratory birds, mostly from collisions 
with transmission lines; but collisions with the power plant stack could also 
cause impacts. 
 
Big Lake Alternate Site 
 
Construction and operation of a power plant at the Big Lake Site, which is 
close to the Squaw Creek NWR, and the presence of a transmission line 
adjacent to the Squaw Creek NWR, could potentially cause significant impacts 
to the large populations of migratory birds that use the refuge. These impacts 
could be caused by collisions with the plant stack or other buildings or by 
collisions with transmission lines.  These impacts could potentially result in 
violations of the MBTA and the Executive Order on Protection of Migratory 
Birds. 
 
IGCC Alternative 
 
Impacts with the IGCC Alternative would be the same as those from the 
Proposed Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on fisheries or wildlife. 
 
3.11.2.4.2 Mitigation and Residual Impacts 
 
If adopted, the following would contribute to reductions in impacts from the 
Proposed Action: 
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• Implementation of the Avian Protection Plan Guidelines (APLIC, 2005), 

including the suggested practices for mitigating bird collisions with power 
lines and for raptor protection on power lines. 

 
3.12 THREATENED, ENDANGERED, PROPOSED, AND OTHER 

SPECIAL STATUS SPECIES 
 
3.12.1 Affected Environment 
 
3.12.1.1 Region of Influence 
 
The region of influence for the Proposed Action is the Norborne Plant Site, 
well field, landfill area, rail connector route corridors, Missouri River near the 
discharge location, and transmission line route corridors.   
 
3.12.1.2 Existing Conditions 
 
A habitat assessment was conducted on August 2, 2006 to determine if 
appropriate habitat for threatened or endangered plant or animal species 
exists at the Norborne Site. The general characteristics of the Norborne Site, 
the vegetative community, and the wildlife present were noted during the 
habitat assessment; photographs of representative areas were taken. In 
addition to the plant site assessment, corridors for the railroad connectors for 
the Norborne Site, the water supply line and the collector well area were also 
assessed.  The report of the assessment is included as Appendix H, Fish, 
Wildlife and Vegetation Resources Inventory, and the result are summarized 
in this section (AECI, 2006q). 
 
A desktop survey of the possible transmission line routes was conducted to 
determine if there would be any potential impact to threatened or endangered 
species. The routes were analyzed using Gap Analysis Program (GAP) data 
analysis as to how many acres of the certain types of potential habitat were 
crossed. Additionally, aerial photographs were analyzed to identify any other 
potential impacts, especially in regard to stream/creek crossings (AECI, 
2006q). 
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3.12.1.2.1 Protected Species 
 
According to the USFWS and MDC databases, seven state or federally 
threatened or endangered species are known or likely to occur within Carroll 
County (AECI, 2006q).  These are listed in Table 3-16.  
 

Table 3-16. Protected Species Known or Likely to Occur in 
Carroll County, Missouri 

Common Name Scientific Name Federal Status State Status 

Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 

Bald Eagle Haliaeetus leucocephalus Threatened Endangered 
Indiana Bat Myotis sodalis Endangered Endangered 

Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 

Sources: USFWS and MDC Heritage Databases 
 
The proposed transmission route corridor connecting the Norborne Site to the 
Thomas Hill Substation runs through Carroll, Chariton, and Randolph 
Counties. The nine state or federally listed threatened or endangered species 
found in these counties are shown in Table 3-17. 
 

Table 3-17. Protected Species Known or Likely to Occur in 
Carroll, Chariton, and Randolph Counties, Missouri 

Common Name Scientific Name Federal Status State Status 

Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 

Bald Eagle 
Haliaeetus 

leucocephalus 
Threatened Endangered 

Indiana Bat Myotis sodalis Endangered Endangered 
Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 

Eastern Massasauga 
Sistrurus catenatus 

catenatus 
Candidate Endangered 

Interior Least Tern 
Sterna antillarum 

athalassos 
Endangered Endangered 

Sources: USFWS and MDC Heritage Databases 
 
The proposed transmission route corridor connecting the Norborne Site to the 
Dresden or Sedalia Substation, then on to the Mt. Hulda Substation crosses 
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through Carroll, Lafayette, Saline, Pettis and Benton Counties. The eighteen 
state or federally listed threatened or endangered species found in those 
counties are listed in Table 3-18. 
 

Table 3-18. Protected Species Known or Likely to Occur in Carroll, 
Lafayette, Saline, Pettis, Johnson, and Benton Counties, Missouri 

Common Name Scientific Name Federal Status State Status 

Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 

Bald Eagle Haliaeetus leucocephalus Threatened Endangered 
Indiana Bat Myotis sodalis Endangered Endangered 

Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 

King Rail Rallus elegans None Endangered 
Mead’s Milkweed Asclepias meadii Threatened Endangered 

Barn Owl Tyto alba None Endangered 
Black-tailed Jackrabbit Lepus californicus None Endangered 

Topeka Shiner Notropis topeka Endangered Endangered 
Greater Prairie-chicken Tympanuchus cupido None Endangered 

Niangua Darter Etheostoma nianguae Threatened Endangered 
Gray Bat Myotis grisescens Endangered Endangered 

Eastern Massasauga 
Sistrurus catenatus 

catenatus 
Candidate Endangered 

Cave Crayfish Cambarus aculabrum Endangered None 
Running Buffalo Clover Trifolium stolonifereum Endangered None 

Sources: USFWS and MDC Heritage Databases 
 
Indiana bats (Myotis sodalis) and Gray bats (Myotis grisescens) forage in 
riparian forest and over open water. Summer habitat includes mature riparian 
forests and adjacent upland forests. Snags and cavity trees with a diameter at 
breast height (dbh) of greater than 9 inches and full forest canopy with open 
understory are preferred.  During the winter, Indiana bats hibernate in 
limestone caves, while the Gray bat utilizes caves year-round.  
 
No cave habitats are present in the vicinity of the proposed Norborne Plant 
Site, well field, water supply pipeline corridor, railroad connector corridors, or 
transmission line corridors.  Additionally, the lack of karst features along the 
potential transmission line corridors prevents impacts to the Cave crayfish 
(Cambarus aculabrum) which lives exclusively in caves.  
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The lake sturgeon (Acipenser fulvescens), pallid sturgeon (Scaphirhynchus 
albus), and flathead chub (Platygobio gracilis) occur in large rivers, such as 
the Missouri River, with consolidated bottoms of sand and gravel. The 
flathead chub is also found in smaller, gravel-bottomed creeks. These slower 
creeks are the preferred habitat for the Topeka shiner (Notropis topeka) and 
the Niangua darter (Etheostoma nianguae).    
 
There are two protected birds of prey potentially occurring within the Project 
Site: bald eagles and northern harriers.  Bald eagles (Haliaeetus 
leucocephalus) typically roost and nest in large trees along large rivers and 
flood plains. The fish and waterfowl that are common along large streams also 
provide ample hunting opportunities. It is possible that bald eagles may be 
seasonally present along the Missouri River or some of the larger creeks and 
streams.  The northern harrier (Circus cyaneus) is generally a migratory bird 
that can be found in Missouri between February and November. The harriers 
inhabit open fields, prairies, native grass plantings, and shallow marshes, with 
their primary habitat being grassland. They are carnivorous with a vast 
majority of their prey being made up of other birds and mammals. Open fields 
with good ground cover is the optimal hunting habitat for the harriers. 
 
Greater prairie-chickens (Tympanuchus cupido) have historically occupied 
grasslands bordered by oak woodlands, savannas and wetlands in Missouri, 
but now are restricted to cropland and nearby prairies mainly in the Osage 
Plains located in west-central Missouri. They generally forage for broad-leaved 
grasses, grass-like plants, cultivated grains and insects. The black-tailed 
jackrabbit (Lepus californicus) also inhabits the native grasslands with 
adjacent crop fields, preferably legumes. These jackrabbits breed year-round, 
but mostly during the late-winter to mid-summer months.  
 
The American bittern is a potential inhabitant of Carroll County, however, it is 
undocumented in Carroll County at this time. It is known to occur in Lafayette 
and Saline Counties. The species occur in marshes and shallow wetlands and 
are generally rare summer residents, uncommon transients, or accidental 
winter residents in Missouri. The king rail (Rallus elegans) is a marsh bird 
usually inhabiting wetlands dominated by sedges, preferably those associated 
with riverine floodplain systems. They are migratory birds, spending their 
breeding and rearing season from March to June in Missouri. There are known 
occurrences of king rails in Saline County, however, the birds are not 
commonly found in Missouri; most known occurrences have been in CAs and 
NWRs. 
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The eastern massasauguas (Sistrurus catenatus catenatus) are rattlesnakes 
that are native to natural marsh and moist prairie habitats in Northern 
Missouri. Their numbers have been greatly reduced to only three small 
populations in the state. The largest of these populations is located in Swan 
Lake NWR, located in the northwest corner of Chariton County. The 
massasauga’s activity level is dependant upon the weather, and they 
hibernate during the winter. 
 
Mead’s milkweed (Asclepias meadii) was also widespread across the Midwest 
but is now restricted to small areas in the Osage Plains of west-central 
Missouri, and a small mountainous area in the Ozarks. The primary habitats 
of this species of milkweed are the grasslands and native prairies.  
 
Running buffalo clover (Trifolium stolonifereum) is a perennial plant flowering 
from mid-April to June and is easily propagated from cuttings. The clover 
needs partial shade and periodic disturbances such as mowing or grazing. It 
may occur in partial shade in mowed lawn areas, especially along major 
streams and rivers. Historically found in several counties in Missouri, it has 
been extirpated from much of its range. Several attempts at establishing new 
populations of running buffalo clover have been attempted, including 
introduction into Benton County in the following watersheds: Meramec River, 
St. Francis River from headwaters to Wappapello Dam, and Gasconade River 
from Big Piney River to Missouri River. 
 
3.12.1.3 Significance Criteria 
 
An impact would be considered significant if it resulted in adverse impact to 
any threatened or endangered species or to critical habitat of any threatened 
or endangered species. 
 
3.12.2 Environmental Consequences 
 
3.12.2.1 Identification of Issues 
 
Since threatened and endangered species are protected by law, the issue is 
impact to any threatened or endangered species or to their critical habitat.  
Those species identified in the scoping process are included in this evaluation. 
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3.12.2.2 Impact Assessment Methods 
 
Site conditions were assessed based on information from resource agencies 
on protected species.  
 
Land use at and in the vicinity of the Norborne Plant Site is primarily 
agricultural and consists mostly of soybean and corn crop fields separated by 
wooded fence rows. A wheat field, wetland marsh, woodland, and grass 
pasture were observed in the northern portion of the site, north of County 
Road 638. The proposed footprint of the Norborne plant is located south of 
County Road 638 and would avoid impacting the marsh, forested area, and 
grass pasture. Construction of the Norborne Plant would impact vegetation 
along the wooded fence rows that separate the crop fields. No other 
vegetative communities are anticipated to be impacted by construction of the 
Norborne Plant. 
 
No potential protected species habitat was identified within the proposed 
Norborne Plant Site during a site survey that occurred in August 2006. 
 
The proposed water pipeline follows existing county roads and would impact 
vegetation within crop fields and wooded fence rows separating the crop 
fields. 
 
A forested riparian corridor occurs intermittently along the Missouri River in 
the vicinity of the well field site. The well would be constructed within crop 
fields adjacent to the Missouri River where there is a break in the forested 
riparian corridor. Construction of the lateral collector well at the proposed 
location would avoid impacting the forested riparian corridor along the 
Missouri River, which is considered potential roosting and nesting habitat for 
the bald eagle. 
 
Construction of the railroad connector along Wakenda Creek would likely 
result in a relatively small impact to riparian habitat in the area. 
The majority of the transmission line route between the Norborne Plant Site 
and Thomas Hill crosses previously disturbed agricultural areas and would 
predominantly impact crop fields and wooded fence row habitats. Additionally, 
the area around the Thomas Hill Substation contains several acres of “non-
agricultural use land” that has been previously disturbed during construction 
of the Thomas Hill power plant.  This route passes within 3.5 miles of the 
Swan Lake NWR. This refuge is home to the largest of three populations of 
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eastern massasauga rattlesnake in the state. This route also crosses the 
Grand River in the vicinity of the Swan Lake NWR. At the point of this route’s 
crossing, the Grand River appears to be surrounded by riparian forest which is 
contiguous with the Swan Lake NWR and considered potential roosting and 
nesting habitat for the bald eagle.  The forest is not considered potential 
habitat for the eastern massasauga rattlesnake, based on comments from 
USFWS on the draft EIS. 
 
The majority of the transmission line route between the Norborne Plant Site 
and the Sedalia/Mt. Hulda Substations crosses previously disturbed 
agricultural areas and would predominantly impact crop fields and wooded 
fence row habitats.  The habitat near the route at the crossing of the Missouri 
river may be suitable for bald eagles to roost or nest.  The area surrounding 
the Mt. Hulda substation is comprised of woody habitat that could possibly 
provide habitat to wildlife. It is possible that the USFWS or the MDC may 
require preconstruction surveys to determine if protected species are present 
within or along the proposed corridor. MDC BMPs would be followed during 
construction, as applicable, to prevent negative impacts to protected species 
(USFWS, 2006b). 
 
3.12.2.3 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse impacts on protected species: 
 
• In accordance with the MDC’s BMPs for the bald eagle, construction of the 

lateral collector well and water supply pipeline would avoid clearing trees 
greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures would 
be implemented to avoid impacting any over-wintering and nesting bald 
eagles that may be within the project area. 
 

• MDC’s BMPs, for Construction Projects Affecting Missouri Rivers and 
Streams would be implemented during construction of any creek crossing 
to avoid potential impacts to Wakenda Creek. Where required by the 
USFWS or the MDC the clearing of mature trees along Wakenda Creek and 
in any other specific areas considered to be potential habitat along the 
proposed route for the railroad and transmission corridors would occur 
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between November 1 and March 1 to avoid impacting any potential Indiana 
bat roosting sites in the project area. 

 
• The transmission line would be constructed to span all streams, creeks and 

rivers, eliminating impacts to aquatic species of concern such as the lake 
sturgeon (Acipenser fulvescens), pallid sturgeon (Scaphirhynchus albus), 
flathead chub (Platygobio gracilis), Topeka shiner (Notropis topeka) or the 
Niangua darter (Etheostoma nianguae).  

 
• The collection well would draw water from the aquifer as described in 

Section 3.3, Groundwater, and therefore would not affect the Missouri 
River; thus, impacts to aquatic species within the Missouri River would be 
avoided.   

 
• In accordance with the MDC’s BMPs Practices for the bald eagle, 

construction of the transmission line between the Norborne Plant and 
Sedalia would avoid clearing trees greater than 12 inches in diameter at 
breast height along the edge of the Missouri River and the Grand River 
between November 15 and July 15.  These measures would be 
implemented to avoid impacting any over-wintering and nesting bald 
eagles that may be within the project area. It is possible that the USFWS 
or the MDC may require preconstruction surveys to determine if protected 
species are present within or along the proposed corridor.  These measures 
will be implemented whether or not the bald eagle is listed, as it will still 
be protected under the Bald Eagle Protection Act. 

 
• At the Blackwater River crossing of the Norborne to Sedalia transmission 

line: although there would be no impacts to the waterway itself, there is a 
potential for impacting habitat on both sides of the creek. MDC’s BMPs 
would be followed as applicable during construction to avoid negative 
impacts on protected species. 

 
• Prior to any construction, the proposed transmission line routes would be 

evaluated for suitable habitat for Mead’s milkweed to determine if surveys 
are needed.  Surveys will be conducted if needed.   

 
• A survey of the project area would be conducted early in the bald eagle 

nesting season to ensure construction would not remove or disturb a new 
nest or nesting pair of eagles.  If a nest is found, AECI will contact the Fish 
and Wildlife’s Missouri Ecological Services Office.   
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3.12.2.3.1 Impact Assessment 
 
Proposed Action 
 
Construction and operation of the Norborne Plant is not expected to result in 
impacts to threatened or endangered species or to their critical habitats. No 
impacts to protected species are anticipated because the Norborne plant is 
located within previously disturbed crop fields and wooded fence rows. With 
implementation of the actions to prevent or reduce impacts, impacts on 
threatened or endangered species from other proposed project components 
are not expected. 
 
Big Lake Alternate Site 
 
Most impacts would be similar for the Big Lake Site, with additional impacts 
related to the presence of Big Lake and Squaw Creek NWR.  According to the 
USFWS, the Squaw Creek NWR has some of the largest concentrations of 
wintering bald eagles in the Midwest, and bald eagles have historically nested 
at Big Lake (AECI, 2005d).  The proximity of a new power plant and 
transmission line to these areas could potentially result in significant impacts 
primarily from collisions with transmission lines. 
 
IGCC Alternative 
 
With IGCC, the impacts would be the same as for the Proposed Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on threatened or endangered species. 
 
3.12.2.3.2 Mitigation and Residual Impacts 
 
No significant impacts are expected, with implementation of proposed actions 
to reduced or prevent impacts.  
 
3.13 CULTURAL RESOURCES 
 
Cultural resources are sites, features, structures, or objects that may have 
significant archaeological and historic values. Additionally, they are properties 
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that may play a significant traditional role in a community’s historically based 
beliefs, customs, and practices. Cultural resources encompass a wide range of 
sites and buildings from prehistoric campsites to farmsteads constructed in 
the recent past. Sections 106 and 110 of the National Historic Preservation 
Act70 provide the framework for federal review and protection of cultural 
resources, and ensure that they are considered during federal project 
planning and execution. The implementing regulations for the Section 106 
process71 have been developed by the Advisory Council on Historic 
Preservation (ACHP). The Secretary of the Interior maintains a National 
Register of Historic Places (NRHP) and sets forth significance criteria for 
inclusion in the register.72 Cultural resources may be considered “historic 
properties” for the purpose of consideration by a federal undertaking if they 
meet NRHP criteria. The implementing regulations define an undertaking as “a 
project, activity, or program funded in whole or in part under the direct or 
indirect jurisdiction of a federal agency, including those carried out by or on 
behalf of a federal agency; those carried out with federal financial assistance; 
those requiring a federal permit, license or approval; and those subject to 
state or local regulation administered pursuant to a delegation or approval by 
a federal agency.” Historic properties may be those that are formally placed in 
the NRHP by the Secretary of the Interior, those that meet the criteria and 
are determined eligible for inclusion, and those that are yet undiscovered but 
may meet eligibility criteria.  
 
3.13.1 Affected Environment 
 
3.13.1.1 Region of Influence 
 
The region of influence includes all areas directly impacted by construction.  
This includes the area within the facility boundary, the well field and pipeline, 
the discharge line, the rail connectors, and the transmission line routes.  For 
cultural resources for which visual impact are important, the area in the 
vicinity of the plant is also part of the region of influence.  The transmission 
line macro corridors were considered the region of influence for potential 
visual impacts on cultural resources for which visual intrusion could be 
important.  For the rail connector, only the route itself is considered.   
 

                                    
70 Public Law (P.L.) 89-655 
71 36 CFR Part 800 
72 36 CFR Part 60 
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3.13.1.2 Existing Conditions 
 
Phase I cultural resources survey and Phase II testing investigation of cultural 
resources was conducted within the proposed facility boundaries.  A records 
review and literature search were conducted for the proposed transmission 
line corridor.  The study followed the MDNR "Guidelines for Cultural Resource 
Contract Reports and Professional Qualifications".  The project actions 
included discussion of the project with MDNR/Historic Preservation Program 
staff, a records and literature review, and an intensive pedestrian field 
investigation of the project area (AECI, 2006m).  The detailed reports, which 
include a description of investigation and assessment methodology, are 
included in Appendix I, Phases 1 and 2 Cultural Resources Survey. 
 
Environmental conditions in the project area exhibit few characteristics that 
would suggest potential for prehistoric occupation. The area is located within 
a large presettlement prairie zone, meaning that prior to Euro-American 
settlement in this area in the 19th century, the proposed Norborne facility 
area was a grassland. These areas have very low potential for prehistoric 
occupation. When prehistoric sites are encountered in presettlement prairie 
zones, they are usually very old, before the time when this area became a 
prairie, about 9,000 years ago (AECI, 2006m). 
 
3.13.1.2.1 NRHP-Listed Properties near Proposed Action 
 
There are six NRHP-listed properties in Carroll County:  four buildings in 
Carrollton, the county seat, located about 10 miles east of the village of 
Norborne; an archaeological site near Miami, about 20 miles east of 
Norborne; and one building in Norborne, which is about 2.5 miles southeast of 
the site.  The property in Norborne, which is the closest to the proposed plant 
site, is the Farmers Bank Building at 114 South Pine Street.  There are six 
NRHP-listed sites in Ray County, all of which are in the town of Richmond, 
located about 12 miles west of the site.  There are no NRHP-listed sites along 
or near the proposed railroad corridors for the Proposed Action (NPS, 2006a).  
There are no NRHP-listed sites along or near any of the proposed 
transmission corridors for the Proposed Action (AECI, 2006l).  
 
3.13.1.2.2 Results of Records and Literature Review 
 
The records and literature review produced no evidence of the presence of 
previously reported significant cultural resource within or adjacent to the 
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proposed project boundaries. There are no Archaeological Survey of Missouri 
(ASM) sites within or adjacent to the project boundaries. There are no MDNR 
Historic/Architecture sites within the project boundaries.   
 
3.13.1.2.3 Phase I Survey and Phase II Testing 
 
The Phase I survey field component of the present study involved pedestrian 
coverage of the entire project area by qualified personnel.  Subsurface 
investigations at the Phase I level included bank profiling, shovel tests, and 
mechanical post hole augering. Where evidence of presence of a cultural 
resource was defined, the location was noted on a U.S.G.S. quadrangle and a 
sketch and description of the site area was field prepared. Where features or 
structures were encountered, photographs were taken. The field procedures 
incorporated in the pedestrian survey were directed toward two major goals: 
The first was the inventory of all potentially significant cultural resources 
within the project zone and the second was an attempt to recover sufficient 
information to allow interpretation of NRHP potential of the sites that have 
been identified within the proposed project zone.  Figure 3-49 shows the sites 
evaluated.  All existing farmsteads within the project area were surveyed 
(labeled Farmstead 1 through Farmstead 5).   In an addendum to the original 
report, a sixth farmstead was evaluated.  It is located in the southeast corner 
of Section 17, outside of the facility boundary.  The archaeological sites that 
were assessed are labeled 23CA1161 through 23CA1169 on Figure 3-49.   
Locations 23CA1161, -62, -63, -65, and -66 were historic scatters of 
farmstead debris.  Materials found at these sites were mostly rusted metal 
fragments, limestone fragments, ceramic fragments.  Some glass and/or 
concrete was found at some of the sites and a windmill blade was found at 
one.  Locations 23CA1164, -67, -68, and -69 were prehistoric scatters with 
some chert fragments and fire-cracked stone.  Phase II testing was done at 
the prehistoric sites, some of which also held historic scatters.  In Phase II, 
test units were excavated to depths ranging from 50 to 100 centimeters (cm) 
(approximately 20 to 40 inches).  Additional chert fragments and fire-cracked 
stone were found, plus a charcoal fragment at one location.  Two or three test 
units were excavated per location, except that at 23CA1169, an upland site 
with a stream that had greatest potential for meaningful data, eight test units 
were excavated. 



73-167

Figure 3-49.  Locations Surveyed For Cultural Resources
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3.13.1.2.4 Big Lake Site 
 
There are four NRHP-listed sites in Holt County.  Three are buildings, one near 
Oregon, one in Mound City, and one in Forest City, all of which are more than 
10 miles from the Alternate Big Lake Site.  The fourth NRHP-listed site is the 
Rulo Bridge, which carries US 159 over the Mississippi River just north of the 
Big Lake site (NPS, 2006a).   
 
No NRHP-listed sites are located within the transmission route corridor 
between the Big Lake Site and Fairport, nor between Fairport and 
Orrick/Missouri City/Eckles Road.  Of three sites in Andrew County, the 
closest to the route corridor is the J.F. Roberts Octagonal Barn, located at the 
junction of Missouri Route B and Missouri Route 48, about 3 miles north of the 
route corridor.  In DeKalb County, the Absolom Riggs House at SR 1 near 
Weatherby is probably within a mile of the route corridor.  The next closest in 
DeKalb County is the DeKalb County Courthouse in Maysville, several miles 
from the route corridor.  All three of the NRHP-listed properties in Daviess 
County are in Gallatin, which is outside the project area.  In Caldwell County, 
the NRHP-listed site shown only as “Far West” is about two miles west of the 
route corridor.  All the NRHP-listed sites in Ray County are outside the 
transmission corridor project area (NPS, 2006a). 
 
3.13.2 Environmental Consequences 
 
3.13.2.1 Identification of Issues 
 
Significance of cultural resources is interpreted from the NRHP eligibility 
criteria:73  
 

The quality of significance in American History, architecture, archaeology, 
and culture is present in districts, sites, buildings, structures, and objects 
that possess integrity of location, design, setting, materials, 
workmanship, feeling and association, and:  
 

a) that are associated with events that have made a significant 
contribution to the broad patterns of our history; or  

 
b) that are associated with the lives of persons significant in our past; 

or  
                                    
73 36 CFR Part 60.6 
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c) that embody the distinctive characteristics of type, period, or method 

of construction, or that represent the work of a master, or that 
possess high artistic values, or that represent a significant 
distinguishing entity whose components may lack individual 
distinction; or  

 
d) that have yielded, or may be likely to yield, information important in 

prehistory or history.  
 
The following specific issues were identified during scoping: 
 
• Concerns about destruction of Civil War redoubts and trenches that might 

exist in the transmission corridor. 
 
• Concerns about potential for archaeological sites within and near site area. 
 
• Concerns about transmission lines and the historic quality of farms. 
 
3.13.2.2 Significance Criteria 
 
An impact could be considered significant if it adversely impacted a NRHP-
listed property, or one that is eligible for the NRHP, unless measures would be 
incorporated into the Proposed Action to reduce or prevent the impacts.   
 
3.13.2.3 Impact Assessment Methods 
 
Impact assessment methods were described above. 
 
3.13.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
A Phase I survey, and if necessary, Phase II testing of the railroad corridors, 
well field, and water line would be conducted prior to construction activities in 
these areas.   
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3.13.2.4.1 Impact Assessment 
 
Proposed Action 
 
Proposed Norborne Facility 
 
The records and literature review produced no evidence of the presence of 
previously reported possibly significant cultural resources within the project 
area. There are no NRHP) properties currently listed within or near the project 
boundaries. No NRHP property is threatened directly or indirectly by the 
Proposed Action. There are no ASM sites within or near the project. There are 
no Missouri Historic - Architecture sites within the project boundaries.  None 
of the archaeological sites found during the Phase I survey and Phase II 
testing were found to be eligible for NRHP status.  The types of historic 
scatters found were typical of many that exist throughout Missouri.  For the 
prehistoric sites, there was too little data to be considered possibly significant 
in terms of the National Register criteria.  No possibly significant cultural 
resources would be threatened by the project as it is currently planned (AECI, 
2006m).  The State Historic Preservation Officer’s (SHPO) letters of 
concurrence are included in Appendix J, State Historic Preservation officer’s 
Letter of Concurrence. 
 
After the initial survey was completed and submitted to the SHPO, the 
farmstead at the very southeast corner of Section 17, outside of the facility 
boundaries, was assessed.  The investigator recommended that the property 
not be considered eligible for the NRHP (AECI, 2006m). 
 
Transmission and Rail Corridors 
 
A records and literature review for the proposed transmission macro corridor 
as described in Section 2.2.12.4, Norborne Site, found no sites within the 
macro corridor on or eligible for the NRHP.  There were five recorded 
archaeological sites within the macro corridor from Norborne to Thomas Hill 
and two from Norborne to Sedalia for which NRHP status has no yet been 
determined (AECI, 2006l).   
 
There are no NRHP-listed sites within the route corridors for the proposed rail 
connectors.  No cultural resources or previous cultural resource investigations 
were identified within the route corridors for the proposed rail connectors 
(AECI, 2006o). 
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When the final transmission and railroad alignments have been established, 
they would be assessed by qualified personnel and recommendations would 
be made to the SHPO. No action would be taken without concurrence from 
the SHPO. 
 
Big Lake Alternate Site 
 
If the Big Lake Site were selected, the potential visual impact of the plant on 
the NRHP-listed Rulo Bridge on US 159 would need to be assessed.  The 
bridge is located immediately north of the site.  The potential impact of the 
transmission line on the Absolom Riggs House near Weatherby would also 
need to be assessed. 
 
IGCC Alternative 
 
Impacts would be the same for the IGCC alternative as for the Proposed 
Action. 
 
No Action Alternative 
 
Under the No Action Alternative, the Project would not be constructed and 
there would be no change or disturbance of cultural resources within the 
project area. 
 
3.13.2.4.2 Mitigation and Residual Impacts 
 
No mitigation measures have been assessed because no impacts are 
anticipated. 
 
3.14 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 
 
3.14.1 Affected Environment 
 
The general area of both the Proposed Action and the Alternate Site is shown 
in Figure 3-1. 
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3.14.1.1 Region of Influence 
 
The socioeconomic region of influence for the Proposed Action is Carroll 
County, where the plant site is located, plus the adjacent counties of 
Lafayette and Ray. This area is referred to as the primary study area. These 
counties have towns within 25 miles of the plant site that are located along 
the highways between the site and Kansas City. The proposed Norborne plant 
site and primary study area are shown in Figure 3-1. The Kansas City 
Metropolitan Statistical Area (MSA) has a population of over 1,700,000 people 
(as of 2000) and consists of four counties in Kansas and seven counties in 
Missouri. Lafayette and Ray are included in the Missouri counties of the 
Kansas City MSA.  Communities in close proximity to the Norborne Site 
include Norborne, Richmond, Lexington, and Carrollton (AECI, 2006n).   
 
3.14.1.2 Existing Conditions 
 
3.14.1.2.1 Population-Proposed Action 
 
Table 3-19 presents data showing the trends in total population for the three 
counties surrounding and adjacent to the Norborne site and for the Kansas 
City MSA. Carroll County, as well as Norborne and Carrollton, experienced 
decreases in population during both the 1990 to 2000 and 2000 to 2005 time 
periods. However, Lafayette and Ray counties both experienced increases in 
population from 1990 to 2005. The town of Lexington lost population during 
1990 to 2000, and only regained about 60 percent of that loss during 2000 to 
2005. However, Richmond in Ray County decreased in population slightly 
from 2000 to 2005, in contrast to an increase from 1990-2000. As would be 
expected, the Kansas City MSA experienced increases in population during 
both time frames. Table 3-20 presents the population projections for the rural 
counties of Carroll, Lafayette, and Ray. The projections indicate that recent 
trends are expected to continue: Carroll County population is expected to 
decrease and Lafayette and Ray county populations are expected to increase. 
In relative terms, Lafayette County has always had the largest population of 
the three counties and Carroll County has always had the smallest (AECI, 
2006n).  
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Ethnic Characteristics 
 
Table 3-21 summarizes the ethnic characteristics for the three counties, 
towns within the counties, and the Kansas City MSA. The study area is very 
homogenous in terms of ethnicity. White residents comprise at least 91 
percent of the population of all towns and counties in the study area.  The 
Kansas City MSA had the greatest cultural diversity. Carroll County had the 
least diversity, with 97 percent white residents. The majority of the other 
counties and towns had at least some representation in all six ethnic 
categories, excluding Richmond, which had zero percent Asian/Native 
Hawaiian/Other Pacific Islander population. According to the 2000 Census 
Block Data for the blocks within and bordering the proposed Norborne Site, 
the entire population within this area was classified as white (AECI, 2006n).  

Table 3-19.  Population Trends 

Table 3-20.  Population Projections 
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Table 3-21.  Ethnic Characteristics 

 
 
3.14.1.2.2 Housing—Proposed Action 
 
Housing demand tends to be high during a major construction project. The 
increased demand for housing affects not only the supply but the value of 
housing. The data in this section deals with the supply, value, and age of the 
housing in the primary study area.   
 
Medium- to Long-Term Housing   
 
The data indicates that medium- to long-term (three months or longer) 
temporary housing is potentially available to the majority of construction 
workers who may relocate to the area for extended periods of time. Table 3-
22 provides information on the quantity of various types of available housing 
units, as well as the median value, rental occupancy rate, and median 
monthly rents for each county. Table 3-23 provides the median age range, 
occupancy rate, and approximate quantity of vacant units for each 
County (AECI, 2006n). 
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Table 3-22.  Housing Demographics 

 

Single 
Family 

(1-4 Units) 
(No.) 

Multi-Family 
(5 + Units) 

(No.) 

Mobile 
or Other 

(No.) 

Median 
Value 

($) 

Renter 
Occupied 
Units (%) 

Median 
Rent 

($/Mo) 

Carroll1 4,159 194 544 $48,900 26% $323 
Lafayette1 11,575 405 1,727 $74,400 25% $426 
Ray1 8,441 187 743 $81,000 21% $455 
Kansas City 
MSA2 613,874 103,990 17,050 $111,999 32% $628 

Source: 1US Census Bureau 2006b; 2US Census Bureau 2005 

 

Table 3-23.  Housing Age and Vacancy 

 
Short-Term Housing 
 
Short-term housing includes lodging facilities that can be rented on a daily, 
weekly or monthly basis for periods of up to three months. While every style 
of lodging (single-family residential, multifamily residential, mobile homes, 
and other) can be rented for short-term periods, certain styles are typically 
not included in this category. Short-term lodging for construction laborers 
typically includes hotels, motels, recreational vehicle (RV) parks, and to a 
lesser extent, multi-family residential, mobile homes, and bed and breakfasts. 
The socioeconomic study upon which this summary discussion is based 
assumed that up to 10 percent of construction laborers would seek short-term 
housing. Due to the wide availability of short-term lodging options in the 
Kansas City MSA, the area was not included in the short-term housing survey. 
Internet resources and telephone contacts were used to identify the 
availability of hotels, motels, bed and breakfasts, and RV parks in the study 
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area. Table 3-24 provides information regarding the potential quantity of 
short-term housing available in the primary study area (AECI, 2006n).  
 

Table 3-24.  Short-Term Housing Availability 

 
 
3.14.1.2.3 Economy—Proposed Action 
 
The following sections provide an overview of the employment and income 
characteristics for the primary study area and the Kansas City MSA.  
 
Labor Force Trends 
 
Labor force trends are summarized in Table 3-25.  As shown in the table, the 
labor force in the Kansas City MSA grew from 2000 to 2005, while the labor 
force in Carroll and Lafayette Counties shrank and, in Ray County, changed 
little.  Due to the comparatively remote nature of the primary study area, 
coupled with decreasing levels of employment opportunity and increased 
transportation costs, the historical trend of out-migration from the primary 
study area toward the Kansas City MSA is expected to continue (AECI, 
2006n). 
 

Table 3-25.  Labor Force Trends 
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Employment by Industry 
 
In Carroll County in 1990, the industry category Agriculture, Forestry, Fishing, 
Hunting and Mining was the single largest in with 749 employed.  
Employment in that category decreased by 20 percent between 1990 and 
2000.  In 2000 in Carroll County, more people were employed in the category 
of Education, Health and Social Services (923) than any other single category.  
In Carroll County, this category grew by 28 percent from 1990 to 2000.  The 
second largest employment category in Carroll County in 2000 was 
Manufacturing, with 806 employed.  This category grew by 40 percent 
between 1990 and 2000. 
 
In Lafayette County, the largest employment category in both 1990 and 2000 
was Education, Health, and Social Services, with about 2,300 employed in 
1990, and about 3,200 in 2000.  In Lafayette County the category 
Agriculture, Forestry, Fishing, Hunting and Mining declined by 46 percent 
from 1990 to 2000, with 618 employed in 2000. 
 
The largest employment category in Ray County in both 1990 and 2000 was 
Manufacturing, with a little over 2,000 employed in both 1990 and 2000.  In 
Ray County, employment in the categories Finance, Insurance, Real Estate, 
and Rental and Leasing; Professional, Scientific, Management, Administrative, 
and Waste Management Services; and Arts, Entertainment, Recreation, 
Accommodation, and Food Services all grew by 36 to 50 percent between 
1990 and 2000, with a total employment of about 3,000 persons in 2000 
(AECI, 2006n). 
 
Income Levels 
 
The median household income levels in 1999 (from the 2000 census) for 
Carroll, Lafayette, and Ray counties were $30,643, $38,235, and $41,886, 
respectively.  The median household income for the State of Missouri was 
$37,934.  The percent of families living below the government poverty level in 
1999 were 10, 7, and 9 for Carroll, Lafayette, and Ray Counties, compared 
with about nine percent for both the State of Missouri and the U.S.  The 
median household income for Norborne (2000 census) was $25,208, and 11 
percent of families lived below the government poverty level.  The racial 
composition of the town was 95 percent white residents, four percent black 
residents, and one percent American Indian or Alaska Native.  The U.S. 
population in 2000 was 75 percent white, and Missouri was 85 percent. One 
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percent of the population of Norborne in 1999 was Hispanic/Latino74 (USCB, 
2006b).   
 
3.14.1.2.4 Government Revenue—Proposed Action 
 
The total intergovernmental revenue and general revenue for Carroll County, 
Lafayette County, Ray County, and the State of Missouri for 2001-2002 are 
presented in Table 3-26. In comparison with the other counties, Lafayette 
County had the most total revenue and intergovernmental revenue in 2001- 
2002 while Carroll County had the least. Carroll County also had the least 
revenue from property taxes and charges and miscellaneous general revenue 
while Lafayette County had the greatest revenue from property taxes. Ray 
County had the greatest revenue from charges and miscellaneous general 
revenue (AECI, 2006n). 
 

Table 3-26.  Selected Government Finances 

 
 
3.14.1.2.5 Alternate Site 
 
Study Area 
 
The study area includes Holt County, Andrew County, Buchanan County, and 
Nodaway County. St. Joseph, in Buchanan County, the largest municipality in 
the secondary study area, is located approximately 43 miles from the 
Alternate Big Lake Site.  
 
Population 
 
The 2000 population for Holt, Andrew, Buchanan, and Nodaway counties is 
presented in Table 3-27. Buchanan County has the largest population of the 

                                    
74 The Census Bureau does not consider Hispanic/Latino a race. 
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three counties; the City of St. Joseph is in Buchanan County and represented 
approximately 86 percent of the total county population in 2000.  
 

Table 3-27.  Alternate Study Area Populations 

 
 
Economy 
 
Holt County experienced a large increase in total labor force with a 10.2 
percent jump between 2000 and 2005. Andrew County experienced a 
significant decrease in labor force of 6.8 percent from 2000 to 2005. A 
breakdown of the subject area’s labor force statistics is shown in Table 3-28. 
All three counties have a large majority of their labor force employed in the 
category of education, health, and social services.  

 
Table 3-28.  Alternate Site Labor Force 

 
Short Term Housing 
 
Internet resources and telephone contacts were used to identify the 
availability of hotels, motels, bed and breakfasts, and RV parks in the study 
area. St. Joseph, in Buchanan County, has 14 hotels, 3 bed and breakfast 
facilities, and 6 RV parks.  
 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-180 July 2007 

3.14.2 Environmental Consequences 
 
3.14.2.1 Identification of Issues 
 
Several socioeconomic issues were identified during the EIS scoping process, 
including the following: 
 
• Creation of jobs for local residents 

 
• Impacts on the quality of life 
 
• Benefits to the local area 

 
• Compensation for property 
 
• Economic impact on hunting/fishing/other recreational activities 
 
• Economic impact on parks/refuge/conservation areas 
 
• Any benefits to community from taxes 
 
• Economic effects—types of businesses 
 
• Impact of transmission lines on developing areas 
 
• Potential economic benefits 
 
• Potential impacts on property values 
 
• Availability of housing 
 
• Concern about decline in population after plant is built 
 
• Potential for additional students from construction 
 
3.14.2.2 Significance Criteria 
 
The significance criteria listed below were used to determine the severity of 
socioeconomic impacts; an impact would be considered significant if any of 
the following were to occur: 
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• There would be substantial changes to quality of life, either due to 

economic impacts or to loss of aesthetic or recreational resources. 
 
• A disproportionate effect to low income or minority populations would 

occur. 
 
3.14.2.3 Impact Assessment Methods 
 
3.14.2.3.1 Economic Impact—Proposed Action 
 
The construction and operation of the proposed plant would provide direct 
income to those who work there, and indirect benefits as a result of the 
expenditures by those workers. The local government of Carroll County would 
receive direct financial benefits from AECI through payments in lieu of taxes. 
These economic benefits are described below.  
 
Public Finance 
 
Rather than pay property taxes strictly on the basis of location, AECI entered 
into an economic development agreement with Carroll County under which 
AECI would make payments in lieu of taxes to the county on an annual basis 
for 24 consecutive years. The authority under which this agreement was 
negotiated is known as a Chapter 100 Agreement. This legally binding 
agreement allows the county to negotiate a payment in lieu of taxes in order 
to attract new development and sustain or grow the local economy. The use 
of a Chapter 100 agreement allows the county complete control over the 
distribution of these revenues, meaning the county can distribute the funds to 
the various jurisdictions as they see fit. These payments would start two 
years before the start of construction to help the communities prepare for the 
project. Table 3-29 presents the schedule of these payments as proposed and 
agreed to by Carroll County.  However, there is a case currently pending 
before the Missouri Supreme Court relative to Chapter 100 financing for 
projects such as the Proposed Action. The payments in lieu of taxes to Carroll 
County are on hold pending the outcome of this case. Depending on the 
actual Supreme Court ruling, the details of this agreement with Carroll County 
may be modified. 
 
The original agreement stipulated the 24 consecutive annual payments to 
Carroll County would begin in 2006 and total $14,500,000.  This series of 
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payments is shown in Table 3-29 and was used in the socioeconomic 
assessment.  However, due to a state litigation on another utility project with 
a similar economic development agreement the viability of the agreement 
between AECI and Carroll County was put into question.  Therefore, the 
original agreement was held in abeyance pending the outcome of that 
litigation.  The litigation was resolved favorably earlier this year, but the 
resulting delay and the fact that project cost estimates had increased made it 
necessary to revisit the economic development agreement with the county.  
As of June 2007, AECI was in discussions with Carroll County to amend and 
restate the agreement such that payments to the county would be increased 
due to increased construction costs.  Under a revised agreement, grants 
would be on a sliding scale that would increase payments if construction costs 
increase further, but with a floor at the previous levels (AECI, 2007e). 
 

Table 3-29.  Payment in Lieu of Taxes 

 
Source:  AECI, 2006n 

 
3.14.2.3.2 Construction—Proposed Action 
 
Income Impacts 
 
Figure 3-50 shows the expected construction work force by quarters. 
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The direct construction income level would create additional indirect and 
residual (spin-off) income when the workers spend the money they earn on 
goods and services within the community. Also, since the majority of 
construction workers are non-regional, they would not permanently relocate 
to the community. For this reason, there is less demand for secondary (non-
base) market and community services; thus, not more than 20 percent of 
their gross income would be spent in the primary study area. Data obtained 
from the Bureau of Economic Analysis provides the regional income multiplier 
for each of the three counties in the primary study area and the Kansas City 
MSA (Table 3-30). The multiplier effect in the local counties is lower than that 
for the metropolitan area because people in the local counties make a lot of 
expenditures outside their county of residence, including in Kansas City.   
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Table 3-30.  Regional Income Multipliers for Construction 

 
The average income for the 1,281 construction workers present at the site 
during peak construction activity is estimated to be $88,343 excluding 
benefits, per diems, bonuses, overtime and travel pay. This direct income 
should produce additional indirect income over the construction life of the 
project. Much of this short-term indirect income can be expected to result 
from direct income spent on lodging and food in the community. Based on the 
residential distribution models used to determine the likely distribution of 
construction workers, the direct and indirect income for the local counties and 
the Kansas City area are presented in Table 3-31.  
 

Table 3-31.  Projected Income from Construction 

 
 
The impacts presented in Table 3-31 represent the impacts which would occur 
during peak construction activity and would be relatively short-term in nature. 
The income impacts would follow a similar profile as the construction 
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workforce profile presented in Figure 3-50, with the majority of impacts 
occurring between the 7th and 12th quarters of the construction phase.  
 
Property Value Impacts 
 
Due to the large number of factors that affect the real estate market, it is not 
possible to exactly quantify the effects of this project on property values, 
especially for specific parcels.  However, in general it is expected that 
residential property values in the immediate vicinity of the proposed power 
plant could be adversely affected in the short term.  There would likely be 
some devaluation of such properties within one mile of the plant site for a 
short term of three to five years during construction.  Residential property 
values should begin recovering as construction of the plant reaches its peak 
and the construction laborers reach their peak, thereby increasing demand for 
short-term local housing in Norborne and the surrounding region.  The 
recovery of property values in Norborne and the surrounding region should 
continue as plant construction nears completion and the need for additional 
residences to house permanent staff escalates.  It can also be noted that 
most of the land in the vicinity of the project is cultivated agricultural land.  
The project would not affect the use of agricultural land in the area and 
therefore is not expected to adversely affect its value. 
 
The construction and operation of the proposed rail connectors could likely 
adversely affect property values immediately adjacent to the rail line.  Some 
local land owners would view the rail line as a nuisance and the rail line could 
limit or hinder land owner access to agricultural fields.  While any residential 
properties immediately adjacent to the rail line may suffer diminished 
property values in the long term, it is also likely that landowners in the area 
would acclimate to the rail line and property values in the general vicinity 
would recover with time. 
 
Housing Impacts 
 
The peak construction employment level would result in a measurable impact 
on the availability of temporary housing in the primary study area. Section 
3.14.1.2.2, Housing-Proposed Action, estimated the availability of housing in 
the study area. A peak employment level of 1,281 workers is expected during 
the construction phase. Non-regional construction workers are expected to 
account for 384 of the peak construction workforce. Many of these non-
regional workers would seek temporary housing for varying time periods 
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based on their individual roles in the project. During construction, workers 
would likely share housing to cut costs and thus, more than one worker per 
residence is expected. Based on the model used to determine the likely 
distribution of construction workers, housing demand for the communities in 
the study area is presented in Table 3-32. The demand for short-term housing 
in the vicinity of the proposed plant site would exceed the current supply in 
the vicinity because there are no motels or trailer parks in Norborne. If no 
short-term housing is provided in the area for the workers, they would need 
to seek housing farther away, such as in Richmond or Carrollton, or 
elsewhere, including the unincorporated parts of the county. The demand for 
rental housing or trailers would temporarily put upward pressure on such 
housing in the vicinity of the plant.  
 

Table 3-32.  Project Housing Demand From Construction 

 
 
3.14.2.3.3 Operation—Proposed Action 
 
The Norborne Plant would have a permanent operating work force of 
approximately 139 people, 70 of which are expected to be newcomers (i.e. 
non-locals). 
 
Income Impacts 
 
When completed in 2012, Local residents (those from within the primary 
study area) would not add to the demand for local services or infrastructure; 
however, their income would contribute to the local economy. Likewise, 
commuters from outside the primary study area would contribute little to 
demand other than for transportation, but would contribute to their local 
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economy. This direct income would produce additional indirect income for the 
life of the project. Data obtained from the Bureau of Economic Analysis 
provides the regional income multiplier for the three counties in the primary 
study area (Table 3-33).  The average annual wage for the operational 
employees is estimated at $59,000 excluding benefits, bonuses, and 
overtime. Table 3-34 shows the projected direct and indirect income that is 
expected from the operation of the project. This income would continue for 
the life of the project.  
 

Table 3-33.  Income Multipliers for Operation 

 
 
 

Table 3-34.  Projected Income from Operations. 

 
 
Housing Impacts 
 
In addition to plant operating workers, another 33 non-local workers are 
expected to locate in the study area due to indirect employment 
opportunities. Local area residents would not have an impact on housing 
availability. Additionally, commuters from the Kansas City MSA would not 
impact housing availability. Section 3.14.1.2.2, Housing-Proposed Action, of 
this report estimated the availability of housing in the study area. Based on 
the likely distribution of operating workers, housing demand for each of the 
three counties in the study area is presented in Table 3-35. Permanent 
operating personnel would be hired beginning in 2010. The demand for 
permanent housing is currently low compared to the supply of housing in the 
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three-county area. Workers would also have the option of building new 
housing.  The local real estate market in these counties may benefit from a 
slight increase in demand. 
 

Table 3-35.  Projected Housing Demand from Operation. 

 
 
3.14.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
• AECI would provide payment-in-kind in lieu of taxes to Carroll County to 

cover additional costs associated with construction and operation of the 
plant, such as road repair or services  

 
• AECI would provide its own fire protection and emergency service 
 
3.14.2.4.1 Impact Assessment 
 
Proposed Action 
 
As detailed above, no significant impacts are expected to result from the 
Proposed Action.  Overall economic impacts are expected to be positive.  No 
economic impacts are anticipated on hunting, fishing, or other recreational 
activities; or on parks, refuges, or conservation areas.   
 
Big Lake Alternate Site 
 
With construction of the proposed plant at the Big Lake Site, there would be 
potential for disproportionate adverse impacts on low income or minority 
communities, which would be inconsistent with the Executive Order on 
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Environmental Justice.  The population of Rulo, Nebraska (population 226), 
located a mile from the site, directly across the river, is 24 percent Indian or 
Native Alaskan, according to the 2000 census.  The median household income 
is $21,719, 20 percent of families live below the government poverty level, 
and 28 percent of individuals live below the poverty level.  These poverty 
percentages are well above those for the State of Missouri and the U.S.  In 
addition to the town of Rulo, the Iowa Indian Reservation is located across 
the river from the plant site, to the south (Rulo is not in the reservation).  
Construction of the plant in close proximity to an Indian reservation and a 
community with a high percentage of Indian residents as well as a high 
percent of low income residents has the potential for Environmental Justice 
Impacts. 
 
IGCC Alternative 
 
With IGCC, the impacts would be the same as for the Proposed Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no socioeconomic impacts. 
 
3.14.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.15 PUBLIC SAFETY AND SERVICES 
 
3.15.1 Affected Environment 
 
3.15.1.1 Region of Influence 
 
The region of influence for assessing impacts on public safety and services for 
the Proposed Action is defined as Carroll, Lafayette and Ray Counties, except 
that for assessment of electric and magnetic field (EMF) effects, the 
transmission line route corridors are also within the region of influence.  
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3.15.1.2 Existing Conditions 
 
3.15.1.2.1 Traffic and Transportation 
 
Automobiles are the main form of transportation in the project area.  Figure 
3-1 shows the roadways in the area.  In Carroll County, US Route 65 (US 65) 
and Missouri Route 10 are the primary state-maintained roads serving the 
area. US 65 traverses the county north-south, provides Carroll County’s only 
direct access to I-70, and is the only Missouri River crossing in the county. 
Missouri Route 10/210 connects northeast Kansas City to Richmond, 
Norborne, and Carrollton.   
 
In Lafayette County, US 24 in the north and I-70 in the south are the primary 
transportation routes.   US 24 shares the Missouri River Bridge with US 65 
between Lafayette and Carroll Counties.   
 
In Ray County, Missouri Route 13 (north-south) and Missouri Route 210 and 
10 (east-west) are the primary transportation routes. Missouri Route 13 is the 
only Missouri River crossing in the county. Table 3-36 summarizes average 
daily total vehicle and truck traffic for these highways and for major 
Interstate highways in the MSA. 
 

Table 3-36.  Average Daily Traffic Volumes 
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In the vicinity of the Norborne site, MO Route DD connects Richmond to 
Norborne about 0.5 miles south of the proposed site. The north-south MO 
Route JJ connects to MO Route DD approximately 2 miles west of Norborne. 
There are also several county roads in the area. See Figure 3-43 for locations 
of state and county routes near the proposed Norborne Plant.  
 
3.15.1.2.2 Airports 
 
As shown in the figures related to the transmission line alternative discussions 
in Section 2.2.12, Transmission Routing Alternatives, there are a number of 
airports and airstrips within the transmission line study areas. Whiteman Air 
Force Base (AFB) is in the study area for the Norborne to Sedalia transmission 
line.  As shown in Figures 2-74 and 2-76, the proposed transmission route 
corridor is far from Whiteman AFB.  All airports shown are closer to existing 
transmission lines than they would be to the proposed lines.  The FAA has 
specific requirements for clearance for different types of airports to prevent 
interference with structures such as transmission lines.75 
 
3.15.1.2.3 Electric and Magnetic Fields 
 
As described in Section 2.2.12.4, Norborne Site, AECI determined that two 
345-kV transmission lines and related new and upgraded substation facilities 
would be required to provide adequate outlet capacity for the plant. First, a 
line from the Norborne Substation (located east of the proposed plant site) to 
the Thomas Hill Substation in Randolph County (approximately 60 miles) 
would be built. A second 345-kV line would be built from Norborne to Central 
Electric Power Cooperative’s (Central) Sedalia Substation in Pettis County 
(approximately 50 miles) and then to the Mt. Hulda Substation in Benton 
County (approximately 24 miles).76  Transformers (345/161-kV) and related 
switching, safety and control equipment would be added to one or both of 
these substations.  
 

                                    
75 14 CFR 77 
76 As discussed in Section 2.2.12.4 Norborne Site, the Dresden Substation is being evaluated 
as an alternative to the Sedalia Substation. 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-192 July 2007 

3.15.2 Environmental Consequences 
 
3.15.2.1 Identification of Issues 
 
Public safety and service issues raised during scoping related to this Project 
include the following: 
 
Traffic and Transportation 
 
• Potential impacts on traffic flow and safety from transportation of plant 

components, equipment, and construction materials to the site 
 
• Effect of increased traffic created by the commuting workforce 
 
• Concerns about conflicts between oversized farm harvest equipment and 

construction traffic  
 
• Concerns about flooding on Missouri Routes 10 and D. 
 
• Concern about roads not built to level of traffic and weight 
 
• Potential hazards of transmission lines to aircraft and airports 
 
Community Services 
 
• Increased demand for police and fire protection, and emergency medical 

services. 
 
• Potential impacts to response time for emergency vehicles because of 

trains crossing rural roads 
 
Health and Safety 
 
• Hazards to children walking to school or playing 
 
• Safety measures required to protect community 
 
• Potential for adverse effects from EMFs 
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3.15.2.2 Significance Criteria 
 
Impacts on public safety and services would be considered significant if any of 
the following were to occur: 
 
Traffic and Transportation 
 
• Traffic associated with the Proposed Action substantially degrades the level 

of service on Missouri Route 10 or substantive reductions in traffic safety 
occur 

 
• Substantive hazards to airports and air traffic occur 
 
• Substantive adverse effects occur to public or worker health and safety 
 
Community Services 
 
• Substantive deterioration of public services occurs 
 
• The benefits of payments in lieu of taxes to the county would be 

inadequate to deal with added demand on local infrastructure. 
 
Health and Safety 
 
• Substantial increases in exposure to EMFs occur  
 
3.15.2.3 Impact Assessment Methods 
 
Impact assessment methods are directly tied to applicable regulations or 
standards and vary according to the individual issue. For EMFs, residences 
and businesses within 200 feet of the proposed centerline were identified. 
Impacts related to increased construction traffic (both for equipment 
deliveries and commuting workers) were assessed based on existing and 
projected traffic and roadway capacities.  
 
For the handling and storage of hazardous materials or other waste, potential 
impacts were estimated by identifying if (during construction and operation) 
site contractors would comply with federal, state, and local regulations. 
Impact assessment methods also showed if facility construction and operation 
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would place demands on local or regional public services, such as police or 
fire protection. 
 
3.15.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
The Proposed Action includes the following measures to reduce or prevent 
potential adverse environmental impacts to public safety and services: 
 
Traffic and Transportation 
 
• Coordination with the Missouri Department of Transportation (MoDOT)  
 
• Proper design of plant facilities 
 
• Adherence to FAA regulations for clearance for airports 
 
• Delivery of oversized construction materials by rail rather than on 

highways 
 
• AECI would work with Egypt Township Road District to make 

improvements to other existing roads to minimize impacts to local traffic. 
There are no homes within that mile of the road being closed. 

 
Community Services 
 
• Onsite fire protection 
 
• Emergency Plans 
 
• Onsite security 
 
Health and Safety 
 
• Preparation of Health and Safety Plan and Procedures including the 

following: 
 

− safety responsibilities of the site manager 
− use of safety equipment for workers 
− worker training 
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• Proper hazardous materials and waste handling and disposal 
 
• SPCC Plans 
 
• Maximizing distance of residence and businesses to the proposed 

transmission route corridor centerline to the extent practicable 
 
3.15.2.4.1 Impact Assessment 
 
Proposed Action 
 
Traffic and Transportation 
 
Construction 
 
The plant site would be located on Missouri Route DD, approximately three 
miles west of Norborne. During construction, the site could be accessed via 
Missouri Route DD from the east through Norborne, or from the west through 
Richmond on Missouri Route 10. Commuters may also use I-70 from the 
south, and cross the Missouri River at Lexington on Missouri Route 13. These 
commuters could then take Missouri Route J to Hardin and continue north to 
Missouri Route DD to access the site from the west, or they could take 
Missouri Route 10 to Norborne and Missouri Route DD to access the site from 
the east.  
 
Construction of the plant would require closing a half-mile of County Road 
300 between Section 17 and Section 8 on the east end.77  This roadway 
segment is within the proposed facility boundary. 
 
According to a 2004 MoDOT Traffic Volume Map, Missouri Route 10 in the 
vicinity of the site location was used by approximately 1,942 vehicles per day 
on an annual average basis. The Traffic Volume Map also indicated Missouri 
Route 10 experienced an estimated 3 percent growth in average daily traffic 
over 2002 (1.5 percent per year) in this area. In order to estimate the 
amount of baseline daily traffic during 2010, when construction employment 
is estimated to peak, an annual growth rate of 1.5 percent was used. In 
2010, the estimated annual average daily traffic on Missouri Route 10 in the 
area of the site would be 2,163 vehicles, excluding construction traffic related 
                                    
77 This road is shown as County Road 638 on most drawings, and is also referenced as 
County Road 638.   
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to the project. Individuals would likely carpool to and from the jobsite. 
According to the MoDOT Traffic Volume Map, Missouri Route DD in the vicinity 
of the site location was used in 2004 by approximately 470 vehicles per day 
on an annual average basis. The Traffic Volume Map also indicated Missouri 
Route DD in this area experienced an estimated 3-percent growth in traffic 
over the 2002 estimated average daily traffic. In order to estimate the 
amount of baseline daily traffic during 2010, when construction employment 
is estimated to peak, an annual growth rate of 1.5-percent was used. In 
2010, the estimated average daily traffic on Missouri Route DD in the area of 
the site would be 524 vehicles, excluding construction traffic related to the 
project. 
 
A peak employment level of 1,281 workers is expected. This study assumes 
that a nominal level of car pooling would occur, estimating that each 
construction worker vehicle would contain 1.5 workers. Using this 
assumption, approximately 854 additional vehicles per day would converge on 
the site at the peak of construction. Because the vehicles would travel to the 
site for work at the beginning of each day and away from the site at the end, 
the total daily traffic in the site area would be approximately 1,708 vehicles 
during peak construction. Because the majority of the workers would be 
coming from the Kansas City MSA, the majority of the construction-related 
traffic would be in the opposite direction of the normal flow. Typical roadways 
of similar classification to Missouri Route DD and Missouri Route 10 have a 
design capacity greater than five thousand vehicles per day and ten thousand 
vehicles per day, respectively. The majority of transportation system impacts 
would be of relatively short duration as they would follow a similar profile as 
the construction employment pattern presented in Figure 3-50.  
 
The anticipated average additional daily traffic volume on the roads to the site 
is presented in Table 3-37. The table shows the worst case, if all the traffic 
were on these roads. As described above, traffic is more likely to be spilt 
between the east and west, which would reduce the percentage increase 
shown by roughly half. Despite the relatively high increase over pre-project 
traffic levels, the peak traffic volume would still be well below the design 
capacity of the roads, as shown in Table 3-37. AECI and the contractor could 
manage traffic patterns to some extent to reduce impacts on any one town. 
Even with the combined 2009 projected traffic volumes and the estimated 
daily construction worker traffic, the maximum usages of Missouri Route DD 
and Missouri Route 10 would both be far below their design capacities. During 
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the construction phase of this project, additional traffic flows would occur as 
equipment and construction supplies are delivered to the site.  
 

Table 3-37.  Projected Traffic From Construction (Worst Case) 

Route 

(A) 
2009 Projected 
Traffic Volume 
without Project 
(Vehicles/Day) 

(B) 
Estimated Daily 

Construction 
Worker Traffic 
(Vehicles/Day) 

Maximum 
Traffic 
Impact 

(% Change) 

Design 
Capacity 

(Vehicles/Day) 

Total Projected 
Traffic 

[(A)+(B)], as a 
Percent of  

Design 
Capacity 

Missouri 
Route DD 

524 1,708 +326 7-10,000 22-32 

Missouri 
Route 10 

2,163 1,708 +79 10-15,000 26-39 

Source: AECI, 2006n 

 
At the time of this study, final construction delivery plans have not been 
issued; however, the majority of bulk supplies and heavy equipment would be 
delivered to the site by rail, on the south rail connector.  MO DD would be 
crossed by the railroad connector, although AECI is considering elevating MO 
DD at the rail line, which would eliminate any traffic interruptions. 
 
The north rail connector, which would be used mainly for coal delivery, would 
cross these county roads: 
 
• County Road 603 • County Road 624 
• County Road 605 • County Road 630 
• County Road 620 • County Road 634 
 
Upgrades, if needed, and additional maintenance to roadways would be the 
responsibility of the state for state roads and the county for county roads. 
 
While flooding is a possibility, and the local roads were apparently flooded in 
1993 (based on available maps, UMC, 2006) the state roads in the vicinity of 
the plant are above the 100-year flood elevation.   
 
Oversize farm equipment on roadways may cause delays if there is other 
traffic on the road; the increased traffic would increase this impact.   
 
Operation 
 
The Norborne Plant would have a permanent operating work force of 
approximately 139 people. The facility would be staffed 24 hours each day; 
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however, during the night, the staff would be smaller than daytime operation 
staff. A final operating plan has not been developed for this project; the 
socioeconomic study upon which this summary discussion is based assumed 
that approximately 60 workers would be present during each of the two day 
shifts, and approximately 19 would be present during the night shift. The 
study also assumed that no carpooling would occur, due to the widely varied 
anticipated distribution of permanent residences selected by the workers. 
Each worker would travel along the anticipated route twice each day. 
Depending on their location, the operating work force may travel along 
Missouri Route 10 and Missouri Route DD from the east or west in their daily 
commute from home to the plant and back. Table 3-38 shows the maximum 
potential traffic impacts on area roads from operating workers. The actual 
change on any one portion of the roads may be only one half to one third of 
the maximum shown. The traffic-related impacts at the site would peak 
during shift change.   
 
During operation, the project would also receive an average of three coal 
deliveries each week. These deliveries would create an average of six new 
instances of trains crossing local roads; three full trains and three empty 
trains. Traffic delays during these instances would be infrequent and of 
relatively short duration. AECI is considering elevating Missouri Route JJ at 
the rail line, which would eliminate any such traffic delays.  
 

Table 3-38.  Project Traffic, Operation 

Route 

(A) 
2012 Projected 
Traffic Volume 
without Project 
(Vehicles/Day) 

(B) 
Estimated Daily 

Operating 
Worker Traffic 
(Vehicles/Day) 

Maximum 
Traffic 
Impact 

(% Change) 

Design 
Capacity 

(Vehicles/Day) 

Total Projected 
Traffic 

[(A)+(B)], as a 
Percent of  

Design 
Capacity 

Missouri 
Route 
DD 

529 278 +53 7-10,000 8-11 

Missouri 
Route 10 

2,188 278 +13 10-15,000 16-25 

Source: AECI, 2006n 

 
Community Services 
 
The Proposed Action includes all necessary utilities at the plant site (except 
potable water supply), including security, fire suppression, other water 
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supply, wastewater disposal, and emergency medical care. Individuals trained 
in cardio pulmonary resuscitation (CPR) and emergency medical procedures 
would be on site. Hazardous waste material would be removed by a licensed 
contractor and properly disposed in an approved landfill. Therefore, 
construction and operation of the power plant and ancillary facilities would not 
place significant additional demands on or deteriorate county public services. 
 
Delays at rail crossing from the south rail connector would be expected to be 
minimal because the trains would be relatively short.  Delays at crossings for 
the coal trains (north connector) would be up to about two minutes long. 
 
Health and Safety 
 
Children at Play and Walking to School 
 
There is likely to be increased traffic through Norborne on Missouri Route DD, 
especially during construction, although the great majority of the traffic is 
expected to be coming from the Kansas City area, and therefore would not be 
traveling through Norborne.  The school district may need to evaluate 
whether additional oversight at crossings before and after school would be 
needed.  
 
Electric and Magnetic Fields 
 
Electric fields in the home, on average, range from 0 to 10 volts per meter. 
They can be hundreds, thousands, or even millions of times weaker than 
those encountered outdoors near power lines. Electric fields directly beneath 
power lines may vary from a few volts per meter for some overhead 
distribution lines to several thousands of volts per meter for extra high 
voltage power lines. Electric fields from power lines rapidly become weaker 
with distance and can be greatly reduced by walls and roofs of buildings 
(NIEHS, 2002). 
 
Magnetic fields are not blocked by most materials. Magnetic fields 
encountered in homes vary greatly. Magnetic field strength (magnitude) does 
not depend on how large, complex, powerful, or noisy the source is. Magnetic 
fields near large appliances are often weaker than those near small devices. 
Copy machines, power saws, hair dryers, can openers, mixers, electric 
ranges, sewing machines, and vacuum cleaners are among some of the 
higher sources.  Magnetic fields rapidly become weaker with distance from the 
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source (NIEHS, 2002).  Typical magnetic field exposures for common 
environments are listed in Figure 3-51. 
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No federal regulations have been established specifying environmental limits 
on the strengths of electric and magnetic fields (EMF) from power lines. 
However, the federal government continues to conduct and encourage 
research necessary for an appropriate policy on the EMF issue.  In the face of 
the present uncertainty, several states have opted for design-driven 
regulations ensuring that fields from new lines are generally similar to those 
from existing lines. Some states (Florida, Minnesota, New Jersey, New York, 
and Montana) have set specific environmental limits on one or both fields in 
this regard. These limits are, however, not based on any specific health 
effects. Most regulatory agencies believe that health-based limits are 
inappropriate at this time. They also believe that the present knowledge of 
the issue does not justify any retrofit of existing lines. No regulations have 
been established in Missouri. 
 
The largest evaluation to date of effects of EMFs was led by two U.S. 
government institutions, the National Institute of Environmental Health 
Sciences (NIEHS) of the National Institutes of Health and the U.S. 
Department of Energy (DOE), with input from a wide range of public and 
private agencies. This evaluation, known as the Electric and Magnetic Fields 
Research and Public Information Dissemination (EMF RAPID) Program, was a 
six-year project with the goal of providing scientific evidence to determine 
whether exposure to power-frequency EMF involves a potential risk to human 
health (NIEHS, 2002).  The NIEHS web site reports the following: 
 

In 1999, at the conclusion of the EMF RAPID Program, the NIEHS 
reported to the U.S. Congress that the overall scientific evidence 
for human health risk from EMF exposure is weak. No consistent 
pattern of biological effects from exposure to EMF had emerged 
from laboratory studies with animals or with cells. However, 
epidemiological studies (studies of disease incidence in human 
populations) had shown a fairly consistent pattern that associated 
potential EMF exposure with a small increased risk for leukemia in 
children and chronic lymphocytic leukemia in adults. Since 1999, 
several other assessments have been completed that show weak 
scientific support for an association between childhood leukemia 
and exposure to power-frequency EMF. These more recent 
reviews, however, do not support a link between EMF exposures 
and adult leukemias. For both childhood and adult leukemias, 
interpretation of the epidemiological findings has been difficult 
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due to the absence of supporting laboratory evidence or a 
scientific explanation linking EMF exposures with leukemia. 
 
In its 1999 report to Congress, the National Institute of 
Environmental Health Sciences suggested that the power industry 
continue its current practice of siting power lines to reduce EMF 
exposures. 
 
We are not sure which aspects of the magnetic field exposure, if 
any, to reduce. Future research may reveal that EMF reduction 
measures based on today's limited understanding are inadequate 
or irrelevant. No action should be taken to reduce EMF exposure if 
it increases the risk of a known safety hazard. 

 
Before the present health-based concern developed, measures to reduce field 
effects from power line operations were mostly aimed at the electric field 
component, whose effects can manifest as radio noise, audible noise, and 
nuisance shocks. The present focus is on the magnetic field because only this 
type of field can penetrate building materials to potentially produce the types 
of health impacts that are of concern. It is important to note when 
considering the effects of magnetic fields from power lines that an individual 
in a home could be exposed for short periods to much stronger fields while 
using some common household appliances (NIEHS, 2002). Scientists have not 
established which of these types of exposures would be more biologically 
meaningful in the individual. High-level magnetic field exposures regularly 
occur in areas other than the power line environment. 
 
In general, the strongest EMF around the outside of a substation comes from 
the power lines entering and leaving the substation. The strength of the EMF 
from equipment within the substations, such as transformers, reactors, and 
capacitor banks, decreases rapidly with increasing distance. Beyond the 
substation fence or wall, the EMF produced by the substation equipment is 
typically indistinguishable from background levels (NIEHS, 2002). 
 
Typical EMF levels for power transmission lines are shown in Figure 3-52.  
While magnetic field levels are high directly below the line, they dissipate 
rapidly with distance.  Interpolating from the 230- and 500-kV, a 345-kV line 
would be expected to create a mean magnetic field of about 2.5 mG at a 
distance of 200 feet.  A comparison with Figure 3-51 shows that this level is 
within the exposure range for common environments.  For all the



Figure 3-52.  Typical EMF Levels from Power Transmission Lines
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transmission lines proposed for this project, there are two residences within 
200 feet of the power lines.   
 
IGCC Alternative 
 
Impacts would be the same for the IGCC alternative as for the Proposed 
Action. 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no public safety or services impacts. 
 
3.15.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts. As a result, 
no additional measures to mitigate significant impacts have been identified for 
public safety and services and there would be no residual significant impacts. 
 
3.16 NOISE 
 
This section briefly summarizes the existing noise environment at and in the 
vicinity of the proposed power plant site, and assesses potential noise impacts 
associated with the Proposed Action and alternatives. AECI conducted a 
detailed noise assessment, which is included as Appendix K, Noise Analysis. 
 
3.16.1 Affected Environment 
 
Noise-sensitive receptors are those that that may be subject to stress or 
significant interference from noise. They often include residential dwellings, 
hotels, motels, hospitals, nursing homes, educational facilities, and libraries. 
Industrial, commercial, agricultural and undeveloped land uses generally are 
not considered sensitive to ambient noise.   
 
No noise regulations were identified that are applicable to the AECI facility for 
the State of Missouri, Carroll County, Egypt Township, or the City of Norborne 
(AECI, 2006s).  Noise would be subject to the applicable requirements of 
USDA/RD Missouri Instruction 1940-G, and U.S. Department of Housing and 
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Urban Development (HUD) requirements as noted in this section (AECI, 
2005f).78 
 
3.16.1.1 Region of Influence 
 
The region of influence is based on the location of noise sensitive receptors 
relative to the plant, the rail and transmission corridors. 
 
3.16.1.2 Existing Conditions 
 
Acoustical Terminology 
 
Noise is often considered unwanted sound.  However, human response to 
sound is complex and is influenced by a variety of acoustic and non-acoustic 
factors.  Acoustic factors generally include the sound’s amplitude, duration, 
frequency content, and fluctuations.  Non-acoustic factors typically include the 
listener’s ability to become accustomed to the sound, the listener’s attitude 
towards the noise and the noise source, the listener’s view of the necessity of 
the noise, and the predictability of the noise.  As such, response to noise is 
highly individualized (AECI, 2006s). 
 
Amplitude and frequency physically characterize sound energy.  Sound 
amplitude is measured in decibels (dB), which are based on a logarithmic 
scale.  The reference sound pressure corresponds to the typical threshold of 
human hearing.  A 3 dB change in a continuous broadband noise is generally 
considered “just barely perceptible” to the average listener.  Similarly, a 5 or 
6 dB change is generally considered “clearly noticeable” and a 10 dB change 
is generally considered a doubling (or halving) of the apparent loudness. 
 
Frequency is measured in hertz (Hz), which is the number of cycles per 
second.  The typical human ear can hear frequencies ranging from 
approximately 20 to 20,000 Hz.  Normally, the human ear is most sensitive to 
sounds in the middle frequencies (1,000 to 8,000 Hz) and is less sensitive to 
sounds in the low and high frequencies.  As such, the A-weighting scale was 
developed to simulate the frequency response of the human ear to sounds at 
typical environmental levels.  The A-weighting scale emphasizes sounds in the 
middle frequencies and de-emphasizes sounds in the low and high 
frequencies.  Any sound level to which the A-weighting scale has been applied 
is expressed in A-weighted decibels or dBA.   
                                    
78 24CFR51 
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There are also objective factors to consider when determining the sound and 
how people may be affected by the sound.  A noise spectrum that contains 
audible pure tones is typically more annoying than a spectrum with the same 
overall level but without the tones.  It has been shown that, when noise 
complaints were received from a power plant when registering sound levels 
under 45 dBA, the noise had some tonal components.  Low frequency sound 
may also affect people subject to the noise.  Pulsation may occur when the 
sound level is 75 to 80 dBA in the 31.5 Hz octave band at residential locations 
(AECI, 2006s). 
 
Noise in the environment is constantly fluctuating, for example, when a car 
drives by, a dog barks, or a plane passes overhead.  Therefore, sound metrics 
have been developed to quantify fluctuating environmental sound levels.  
These metrics include the exceedance sound levels.  The exceedance sound 
level, Lx, is the sound level exceeded “x” percent of the sampling period and 
is referred to as a statistical sound level.  The most common Lx values are 
Leq, L90, L50, and L10.  Leq is the equivalent level of a constant sound over 
a specific time period that has the same sound energy as the actual sound 
over the same period.  L90 is the sound level exceeded 90 percent of the 
sampling period.  L90 represents the sound level without the influence of 
loud, transient noise sources and is often referred to as the residual or 
background sound level.  L50 is the sound level exceeded 50 percent of the 
sampling period.  L10 represents the occasional louder sounds and is often 
referred to as the intrusive sound level.  The variation between the L90, L50, 
and L10 sound levels can provide an indication of the variability of the 
acoustical environment.  If the acoustical environment is perfectly steady, all 
values are identical.  A large variation between the values indicates highly 
fluctuating sound levels.  For instance, measurements near a roadway with 
frequent passing vehicles may cause a large variation in the statistical sound 
levels.  For this report, Leq is used.  Leq represents the time-weighted 
average noise level during the measurement period.  For example, an Leq(h) 
noise level represents the average sound pressure level experienced in one 
hour. 
 
In addition to the generally acceptable increase of 5 dBA, the noise levels at 
residences near the plant site would be compared to the HUD standards.  
HUD has adopted environmental standards, criteria, and guidelines for 
determining acceptability of federally assisted projects and proposed 
mitigation measures that achieve the goal of a suitable living environment.  
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Table 3-39 summarizes HUD site acceptability standards based on external 
sound levels.   

 
 

Table 3-39. HUD Site Acceptability Standards 

Rating Outdoor (dBA) 

Acceptable Not exceeding 65 

Normally Unacceptable 65 to 75 

Unacceptable Above 75 

Source:  Title 24, Code of Federal Regulations, Part 
51.103(c), Exterior Standards. 

 
Noise Survey 
 
An ambient noise survey was conducted in August 2006 for the surrounding 
community of the proposed facility.  The noise assessment study is included 
in Appendix K, Noise Analysis, and summarized here.  Measurements were 
taken during several time periods near the closest sensitive noise receivers 
(residences) to determine the existing sound levels in the area.  In addition, 
two 24-hour measurements were taken north and south of the site to 
continuously monitor the noise levels in the area.  Weather conditions were 
favorable for monitoring (AECI, 2006s). 
 
Sound level measurements were made at seven locations around the 
proposed property boundary of the facility (Figure 3-53).  These locations 
were selected because they were deemed to be representative of existing 
environmental conditions, they are near sensitive sound receptors, and they 
were accessible.  Measurements were made in decibels (dB) at 16, 31.5, 63, 
125, 250, 500, 1,000, 2,000, 4,000, and 8,000 Hertz (Hz) using a Larson-
Davis Model 824 Type I sound level meter.   
 
In addition to these measurement point locations, the closest residences in 
the area were identified and analyzed.  These residences are also shown on 
Figure 3-53.  
 
Figure 3-54 displays the average existing noise levels in 5-dB contours based 
on the field measurements.  The noise levels in the area decrease with
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Source:  AECI, 2006s

Figure 3-53.  Measurement
Point Locations and Sensitive
Noise Receptors
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Figure 3-54.  Existing Sound

Level Contours

Source:  AECI, 2006s
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distance from the major highways (Missouri Routes DD and JJ) and the 
railroad. 
 
3.16.2 Environmental Consequences 
 
3.16.2.1 Identification of Issues 
 
The following issues were identified during scoping and the EIS development 
process: 
 
• Construction noise, including  traffic  

• Limit noise to business hours 

• Concern that flat terrain would cause sounds to travel long distances, 
particularly in Big Lake area  

• Operational noise levels 

• Effects of noise on wildlife 
 
3.16.2.2 Significance Criteria 
 
Noise impacts would be considered significant if any sensitive receptor 
experienced increases in noise above what are generally considered to be 
standard acceptable increases as defined in applicable regulations. 
 
3.16.2.3 Impact Assessment Methods 
 
In order to evaluate the sound predicted from the proposed facility, all noise 
sources proposed for the new facility were modeled.  Using industry-accepted 
sound modeling software, the expected project sound levels at the identified 
sensitive receptors were calculated.  The program used for this project was 
the Computer Aided Design for Noise Abatement (CadnaA), Version 3.5.115, 
published by DataKustik, Ltd., Munich, Germany.  
  
The primary noise sources on-site that are part of the project are the fans 
associated with the operation of the facility.  The induced draft (ID) fans 
(centrifugal), forced draft (FD) fans (axial), and cooling tower fans are all 
major contributors to the overall sound levels expected as a result of the AECI 
facility. Each of these sources are itemized in the Appendix K documentation. 
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The main steam boiler and steam turbine generator would also contribute 
substantially to the overall sound level from the project.  Road traffic 
associated with the facility would be limited to operating personnel and supply 
or maintenance trucks that would enter the site on an infrequent basis.  
Therefore, the increase in traffic and associated sound is expected to be 
minimal. 
 
Sound pressure levels were predicted for all measurement points and the 
nearby residences, using the CadnaA noise modeling software.  Existing 
background measurements were combined with expected sound levels from 
the proposed plant equipment for the project to determine total sound levels 
at each measurement location when the power plant would be operational.   
 
Impacts to Sensitive Noise Receptors 
 
During normal operation without train activity, three receivers (MP4, MP4A, 
and MP1) are expected to possibly experience a greater than 5 dB increase; 
with the greatest increase up to 7 dB.  With ID fan enclosures that attenuate 
the fans by 10 dB, none of the sensitive noise receivers would experience an 
increase in noise levels over 5 dB. 
 
The closest sensitive noise receiver to the proposed facility is located at MP1.  
Sound levels at the MP1 residence are expected to be up to 51dBA from the 
facility (without attenuation of the ID Fans) or 48 dBA with attenuation.  
Existing sound levels at this measurement point vary from 51 to 56 dBA 
which is near or exceeding the project sound from the operation of the new 
facility.  Therefore, no significant increase (around 5 dBA) in sound levels at 
this residence is expected.  The second closest residence is MP4A.  Without 
attenuation on the ID fans, it is expected that the sound levels would increase 
up to 7 dB during normal operation.  (Existing levels range from 45 to 59 dBA 
with the new facility contributing 51 dBA to the overall measurement.)  With 
sound level enclosures on the ID fans, no increase over 5 dB is expected at 
any of the nearby sensitive noise receivers.   
 
With train operation, the overall daily Leq sound level is not expected to 
increase significantly from normal daily operation of the facility.  The speed of 
the train would be low, with actual speeds around 10 to 15 miles per hour, 
which would greatly reduce the train noise.  Existing trains already operate at 
high speeds along the NS and BNSF rails to the south approximately 1 mile 
away, which contribute to the existing noise levels substantially to the south 
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of the site.  Noise from the train activities would not increase noise above the 
operational noise levels that are averaged over the day and night assuming 
only two trains per day and one train per night in any one day for either 
alternative.  During the period that a train may be traveling at slightly higher 
speeds (30 mph) to the facility from the main line(s), instantaneous noise 
levels are not expected to increase over the normal operation noise at any of 
the receptors by more than about 4 dB near the facility.  As such, it is not 
expected that the train activities would significantly increase noise levels at 
the nearby residences.  A few more residences may be impacted by trains on 
the north rail connector as it is a longer distance to the main line.  Railroad 
noise would be subject to standards established by the Federal Railroad 
Administration.79 
 
Only MP2 would experience noise levels above the HUD guideline for outside 
activity (65 dBA), and it already experiencing noise levels above this limit due 
to its proximity to the existing rail line.   
 
Construction Noise 
 
Construction of the proposed AECI facility would take several years.  During 
this time, several noise emitting sources would be on-site.  To estimate the 
sound produced during the construction of the facility, a program developed 
by the Federal Highway Administration (FHWA) and the Department of 
Transportation (DOT) for highway road construction projects was used: 
Roadway Construction Noise Model (RCNM), Version 1.0.  Since highway road 
construction uses much of the same equipment as power plant construction, 
and because this is one of the few tools available to estimate noise from 
construction activities, this program is appropriate for modeling noise from 
construction of the AECI facility. 
 
The closest receivers to the site in each direction were modeled.  Equipment 
assumed to be on-site during construction was selected from the RCNM.  The 
equipment included in the model and the percent of operation during the day 
is shown in Table 3-40. 

 
 

                                    
79 40 CFR 201 
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Table 3-40.  Construction Equipment, Noise Levels and 

Percent Usage for Construction of Facility 
Equipment Noise Level 

Lmax Description 
Usage 
(%) 

(dBA) 
Vibratory Pile Driver 20 100.8 
Backhoe 40 77.6 
Compactor (ground) 20 83.2 
Concrete Mixer Truck 40 78.8 
Crane 16 80.6 
Grader 40 85 
Dump Truck 40 76.5 
Flat Bed Truck 40 74.3 
Front End Loader 40 79.1 
Pneumatic Tools 50 85.2 
Rivet Buster/chipping gun 20 79.1 
Welder / Torch 40 74 
Man Lift 20 74.7 

 

Overall, construction noise impacts at the nearby residences would not 
exceed 7 dB for a daily average except at one receiver during one time 
period.  Instantaneous noise levels are expected to increase for sporadic short 
periods above 10 dB over the existing noise levels.  The average (Leq) noise 
level and the Lmax noise levels at each residence due to the construction 
activities would be below the HUD standard for outside areas in a residential 
area (65 dBA).   
 
In addition to the construction proposed on-site, construction of the 
transmission lines that would connect the power plant to the grid would also 
create some noise in the vicinity of the transmission line route.  The initial 
step of construction would involve clearing the right-of-way for the 
transmission line.  In any one area, this could take up to a week, depending 
on the amount of clearing that needs to be done.  The second and third steps 
involve digging holes for the transmission line poles and pouring concrete to 
hold the poles.  This work should not take more than a couple of days in any 
one area.  The amount of noise disturbance should be minimal during the 
transmission line construction.  Work would only be performed during daylight 
hours, with no expected noise disturbance during the nighttime.    
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3.16.2.4 Actions Incorporated Into the Proposed Action to Reduce 
or Prevent Impacts 

 
The following actions would be incorporated into the Proposed Action to 
reduce or prevent impacts: 
 
• Construction activities producing high noise levels such as pile driving 

would be limited to daylight hours. 
 
• All operational equipment would be specified and designed so as not to 

exceed the noise limits as required by HUD.  This may require adding noise 
barriers or using specialized equipment. 

 
3.16.2.4.1 Impact Assessment 
 
Because of the low density of population and distance from towns and cities, 
noise from the plant and trains would be noticeable to only a few residences.  
The train noise would be infrequent, but noticeable to residents near the rail 
line.  Attenuation of operational noise may be needed to protect nearby 
sensitive receptors and, if required, would be implemented in accordance with 
applicable regulations.   
 
No studies were conducted to assess impacts on wildlife.  However, the 
wildlife that would be expected in the area are typically also found in the 
suburbs of major metropolitan areas, where noise levels are often higher than 
those expected at this site.  
 
3.16.2.4.2 Mitigation and Residual Impacts 
 
With implementation of the actions incorporated into the Proposed Action, no 
further mitigation is needed. 
  
3.17 WASTE MANAGEMENT 
 
This section discusses the wastes that would be generated from construction 
and operation of the Proposed Action, and the handling and disposal of those 
wastes. 
 



 

 
Proposed Baseload Power Plant Affected Environment and Environmental Consequences 
Final Environmental Impact Statement 3-215 July 2007 

3.17.1 Affected Environment 
 
3.17.1.1 Region of Influence 
 
The region of influence is the immediate vicinity of the Proposed Action. 

 
3.17.1.2 Existing Conditions 
 
The major wastes that would be generated during plant operation are ash and 
FGD waste, which would be disposed of in an on-site landfill.  Other waste 
generated during construction and operation, except any regulated hazardous 
waste that may be generated, would be picked up by a licensed waste hauler 
and taken to a permitted sanitary landfill.  The three closest landfills to the 
Project Site are Courtney Ridge and Lee’s Summit in Jackson County, and 
Central Missouri in Pettis County (MDNR, 2006g).  Any regulated hazardous 
waste (none has yet been identified) would need to be taken to an out of 
state permitted facility. 
 
3.17.2 Environmental Consequences 
 
3.17.2.1 Identification of Issues 
 
Some of the issues related to waste management that were identified during 
scoping are addressed in the Section 3.3, Groundwater and in Section 3.4, 
Surface Water, since concerns are often related to impacts on these 
resources.  Other issues identified were: 
 
• How would waste affect surrounding communities and lake (reference to 

Big Lake)? 
 
• How would waste ash be controlled to prevent it from becoming airborne? 
 
• Concerns about potentially toxic waste in landfill. 
 
• Concern that there is inconsistency with state and federal law regarding 

whether or not fly ash should be considered a hazardous waste. 
 
• Concern about appropriate disposal of ash to prevent adverse human 

health or ecological impacts. 
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3.17.2.2 Significance Criteria 
 
The effects of the Proposed Action and alternatives would be considered 
significant if the following were to occur: 
 
• Handling or disposal of waste that is in violation of any state, federal or 

local laws, regulations or ordinances, or that poses an unacceptable heath 
risk to humans or ecological receptors. 

 
3.17.2.3 Impact Assessment Methods 
 
AECI’s plans for handling and disposal of wastes to be generated were 
reviewed for consistency with applicable requirements.  
 
The construction contractor and all subcontractors would be specifically 
required to comply with all state, federal or local laws, regulations or 
ordinances regarding generation, handling, and disposal of wastes (AECI, 
2005f).   
 
During plant operation, AECI would also be required to comply with all laws, 
regulations, and ordinances related to waste generation, handling and 
disposal. 
 
The major wastes that would be generated during operation would be fly ash 
and FGD waste.  They would be collected and transported to the on-site 
landfill as described in Section 2.4.8 Ash and Flue Gas Desulfurization (FGD) 
Waste Handling.  The landfill would be designed and constructed in 
accordance with the Rules of the MDNR, Division 80, Solid Waste 
Management, Chapter 11, Utility Waste Landfill.  Missouri’s classification of fly 
ash, bottom ash, and FGD waste as solid waste is consistent with federal 
regulations, which specifically classifies these materials as solid waste and 
exempt from classification as hazardous waste80.  These waste are also not 
considered toxic wastes as defined in the Toxic Substances Control Act. 
 
The solid waste disposal facility would be designed for a 50-year plant life.  
The 142-acre landfill would be divided into 20-25 acre cells, each with its own 
liner and leachate collection system.  Two cells would be constructed initially, 
each with a perimeter dike to prevent inflow of storm water.  Within each cell, 
leachate would be collected through a sand or a comparable synthetic net 
                                    
80 40 CFR 261.4(b)(4) 
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filter and directed to a leachate collection pond. Missouri regulations require 
dust control as needed for safety purposes and to prevent a nuisance to the 
surrounding area.  During heavy rainfall periods where dust suppression is 
not required, wastewater could be pumped to the plant wastewater treatment 
system for use in other systems. 
 
The final cover for the landfill would include a soil liner with a hydraulic 
conductivity of less than 1 X 10-5 cm/sec geomembrane liner with soil cover 
and topsoil to support grass. The maximum slope would be 4H:1V 
(horizontal: vertical) (AECI, 2005f).  Missouri regulations require restoration 
of borrow areas used for cover. 
 
In accordance with the permit that MDNR would issue for the landfill, it would 
be used only for disposal of plant wastes generated at the site excluding trash 
and refuse. 
 
3.17.2.4 Actions Incorporated Into the Proposed Action to Reduce 

or Prevent Impacts 
 
Measures to prevent adverse impacts from waste handling and disposal would 
be implemented as part of the Proposed Action, through compliance with 
Missouri regulation on waste disposal, including those applicable to operation 
of the landfill as described above. 
 
3.17.2.4.1 Impact Assessment 
 
Proposed Action 
 
No significant impacts are expected regarding waste handling and disposal as 
part of the construction or operation associated with the Proposed Action. 
 
Big Lake Alternate Site 
 
Impacts would be similar for the Big Lake Alternate Site. 
 
IGCC Alternative 
 
IGCC has some advantages over SCPC technology regarding waste 
management.  The largest solid waste stream produced by an IGCC unit is 
slag, an inert glassy material that is potentially marketable for uses such as 
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roofing shingles and grit blast material.  With IGCC, sulfur removed from the 
syngas can be processed into elemental sulfur or sulfuric acid, both of which 
are potentially marketable (AECI, 2005b). 
 
No Action Alternative 
 
The Proposed Action would not be constructed under the No Action 
Alternative. There would be no impacts on waste management. 
 
3.17.2.4.2 Mitigation and Residual Impacts 
 
No significant impacts would result from the implementation of the Proposed 
Action with the actions incorporated to reduce or prevent impacts and there 
would be no residual significant impacts. 
 
3.18 SUMMARY OF IMPACTS FROM PROPOSED ACTION 
 
Table 3-41 summarizes the impacts from the Proposed Action by each of the 
resources discussed in this section.   For each resource the table also includes 
the responsible regulatory agency or agencies and the permits required, if 
any.  The table summarizes, by resource, the actions incorporated into the 
Proposed Action to reduce impacts, and also summarizes mitigation measures 
that could further reduce impacts, where applicable. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Air Power plant operation would result in the 
release of various pollutants, but there 
would be no significant impacts from the 
operation with implementation of the 
pollution control measures and devices 
included in the Proposed Action. The 
analysis indicates no exceedances of any 
National Ambient Air Quality Standards 
or maximum allowable Prevention of 
Significant Deterioration (PSD) 
increments; no discernable impairment 
to visibility in nearby Class I areas, and 
no threat to the surrounding community 
from mercury emissions. 
 
Construction activities in all locations 
would result in release of particulates 
and exhaust gases, but effects would be 
short term and would occur over a small 
area at one given time, resulting in a 
minor level of impact. 
 
Dust control measures included in the 
Proposed Action would help limit impacts 
to less than significant levels.  
  
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 
 

Missouri Department of 
Natural Resources 
(MDNR), PSD permit. 

• Use of operating techniques that reduce 
emissions: 
− Low sulfur coal. 
− Combustion techniques that reduce 

emissions. 
 
• Air pollution emissions control equipment: 

− Selective catalytic reduction (SCR) to 
control NOX emissions. 

− Scrubber to control SO2 emissions. 
− A particulate control device 

(baghouse) to control particulate 
matter emissions. 

 
• Use of best available control technology 

(BACT) to control potential fugitive 
emissions from materials handling 
operations. 

 
 
 

While 
achievement of 
mercury 
emissions limits 
is a requirement 
and is therefore 
part of the 
Proposed Action, 
the specific 
means of 
achievement 
have not been 
identified.  AECI 
would install a 
system for 
injection of 
activated carbon 
to control 
mercury 
emissions, but 
may not use it if 
standards can be 
met without it.   
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Geology and 
Soils 

There would be no significant impacts on 
any area of regional geological 
importance (none is present).  
Groundwater withdrawal would not 
result in formation of sinkholes. Loess 
soils found in parts of the Project are 
highly erodible and care must be taken 
in implementation of erosion control 
measures to avoid impact. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

MDNR; see surface 
water impacts 
summary for permits. 

• Both permanent and temporary erosion 
control measures in areas where soil will 
be disturbed (silt fences, straw bale 
checks, riprap, revegetation). 

 

None needed 
beyond 
incorporated 
actions. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Groundwater Pumping of an average of 5,600 gpm 
from the Missouri River aquifer will result 
in depression of groundwater in the 
vicinity of the well field.  Aquifer testing 
and groundwater modeling indicate 
negligible impact on other groundwater 
users. 
  
Construction dewatering of a deep 
excavation for a coal car unloading 
system will result in a short-term 
depression of groundwater levels at the 
proposed plant site, which may result in 
short-term negative impacts to nearby 
groundwater users.  AECI will provide 
alternate water supply for wells with 
adverse impacts, if necessary. 
 
During operation, solid waste disposal 
activities and use of chemicals and fuels 
have potential for impact, but would be 
avoided by implementation of 
environmental regulations. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

MDNR.  Well 
construction permits 
would be required for 
production wells and 
monitoring wells.  AECI 
must file with the state 
as a major water user.  
 
USEPA.  A Spill 
Prevention, Control 
and Countermeasure 
(SPCC) Plan would be 
required.  

Groundwater Withdrawal 
 
• Construction of the wells at a location and 

pumping rate such that the expected 
impacts on other existing wells are 
negligible. 

 
• If additional testing and assessment 

indicate that other wells may be overly 
adversely impacted by construction 
dewatering, AECI will contact the owners 
prior to initiating construction dewatering 
activities and will work with them to arrive 
at appropriate solutions that AECI will 
implement. 

 
Potential Contamination of Groundwater 
 
• The fuel oil unloading, piping, and storage 

system would  be provided with 
containment and leak detection as 
required by 40 CFR 112, Oil Pollution 
Prevention. 

 
• The utility waste landfill leachate collection 

pond would be sized to retain the flow 
from a 50-year, 24-hour rainfall over the 
largest open active area of the landfill 
expected during the lifetime of the landfill. 
The pond would have a double liner 
system with a leak detection and removal 
system. 

 
• The plant would have a coal pile runoff 

treatment area with concrete-lined ditches 
and a concrete-lined basin and a wetland 
treatment area with a low permeability 
liner. 

 
• The SPCC Plan would address containment 

and control of liquids that have the 
potential to contaminate groundwater. 

None identified; 
but AECI is 
committed to 
mitigation if 
serious adverse 
impacts occur 
from 
groundwater 
withdrawal. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Groundwater 
(continued) 

  • An oily water system would be provided 
for potentially oily runoff. 

 
• Water from chemical cleaning would be 

collected and treated. 
 
• All runoff water that may be contaminated 

would be collected and. 
 
• A two-foot layer of clay would be provided 

beneath the coal piles to prevent leaching 
into the ground. 

 
• Ash and flue gas desulfurization (FGD) 

waste would be disposed of in a landfill 
designed and permitted to prevent 
contamination of groundwater.  The 
landfill would be lined and would have a 
leachate collection system.  It would be 
divided into 20 to 25 cells, only two of 
which would be operated initially.   

 
• Cells would be closed as they are filled to 

prevent infiltration of storm water.  A final 
cover for the landfill would have a 
geomembrane liner, soil and a vegetative 
cover.  A groundwater monitoring system 
would be included. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Surface Water Large area of disturbed soil during 
construction creates potential for 
impacts to streams and other surface 
water bodies, but the impact would be 
avoided by implementation of storm 
water controls through the storm water 
permit and pollution prevention plan that 
will be required.  During operation, use 
of chemicals and fuels has potential for 
impact, but would be avoided by 
implementation of environmental 
regulations. Waste ponds and similar 
facilities have potential for release 
during major floods. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts and suggested 
mitigation measures. 

MDNR.  A storm water 
construction permit 
and storm water 
pollution prevention 
plan (SWPPP) would be 
required. 
 
USEPA.  A SPCC Plan 
would be required. 

Potential Hydrologic Impacts 
 
• Use of groundwater at the Missouri River 

would prevent impacts from surface water 
withdrawals. 

 
Potential Contamination of Surface Water 
 
• A SWPPP would be implemented to 

prevent impacts to stream and other 
water bodies from storm water runoff 
during construction. 

 
• The plant would have a coal pile runoff 

treatment area. 
 
• The fuel oil unloading, piping, and storage 

system would  be provided with 
containment and leak detection. 

 
• The utility waste landfill leachate collection 

pond would be sized to retain the flow 
from a 50-year, 24-hour rainfall over the 
largest open active area of the landfill 
expected during the lifetime of the landfill.  

 
• An oily water system would be provided 

for potentially oily runoff. 
 
• Discharge water temperature would be at 

or below the maximum allowable at the 
plant site, before it is discharged. 

 
• An SPCC Plan would be provided as 

required for containment and control of 
liquids that have the potential to 
contaminate surface water. 

 
• Water from chemical cleaning would be 

collected and treated. 
 
• All runoff water that may be contaminated 

would be collected and treated. 

If adopted, the 
following would 
contribute to 
reductions in 
impacts from the 
Proposed Action: 
 
• Implementing 

Missouri’s 
guidance for 
best 
management 
practices 
(BMPs) for 
erosion, 
sediment, and 
storm water 
(MDNR, 1999). 

 
• Requiring the 

top elevation 
of all berms 
for wastewater 
storage ponds 
to be above 
the 100-year 
flood 
elevation. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Floodplains The Norborne Plant Site, south rail 
connector, and well field are all located 
in the 100-year floodplain of the Missouri 
River.  The plant site is located at the 
edge of the floodplain, about six miles 
from the river, where 100-year flood 
depths would be around two feet.  Part 
of the north rail connector is located in 
the floodplain of Wakenda Creek.  
Transmission line corridors cross several 
floodplains that cannot be spanned, and 
supports will need to be placed in 
floodplains.  For the plant at least, an 
analysis would need to be done to 
demonstrate that the construction, along 
with other projects in the floodplain, 
would not cause a rise in flood elevation 
of more than one foot upstream of the 
site.   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Carroll County/Federal 
Emergency 
Management Agency 
(FEMA).  Floodplain 
development permit; 
certification of 
permissible rise. 

• The plant would be located at the very 
edge of the floodplain, approximately 6 
miles from the river at the nearest point, 
where flood depths are shallow, which 
would reduce impacts.  Only the 
necessary features would be raised out of 
the floodplain, minimizing requirement for 
fill in the floodplain. 

 
• The proposed site has low natural 

floodplain values: the vegetation is 
cropland and the hydrology has been 
modified by a levee and drainage 
channels; therefore impacts to natural 
floodplain values are low. 

 
• In accordance with Missouri regulation, 

the landfill would not be constructed in a 
floodplain. 

 

None needed 
beyond 
incorporated 
actions. 

Farmland The site is located in agricultural land, 
almost all of which is classified as prime 
farmland or prime farmland if drained.  
The site would occupy about 1,750 acres 
of farmland, approximately 750 of which 
would be leased back for agricultural 
use. Avoidance of center-pivot irrigation 
systems can be achieved by placement 
of supports. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Natural Resources 
Conservation Service 
(NRCS). 

• Transmission line supports would be 
placed so as not to interfere with center-
pivot irrigation systems to the extent 
practicable.  These systems have been 
identified and transmission route corridors 
have been expanded in those areas to 
allow flexibility to make adjustments to 
avoid interference. 

 
• Approximately 750 acres of farmland 

acquired for the Proposed Action would be 
leased back for farming. 

 
• Topsoil removed from the plant site would 

be stockpiled and re-used. 
 
• Drainage and erosion features on adjacent 

property, if impacted, would be repaired. 

None needed 
beyond 
incorporated 
actions. 
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Table 3-41.  Summary of Impacts from Proposed Action 

Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Land Use Essentially all land impacted is 
agricultural.  Existing surrounding land 
use is all zoned agricultural and is 
expected to remain so.   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Carroll County. • The proposed power plant site, substation, 
and landfill would be fenced to prevent 
conflicts with livestock and other 
agricultural activity. 

 
• Easements and rights-of-way from 

appropriate owners/agencies would be 
acquired prior to Project construction. 

None needed 
beyond 
incorporated 
actions. 

Public Lands, 
Recreation, 
and Visual 
Resources 

There are no public lands or recreation 
areas close to the Proposed Action.  No 
significant adverse impacts on 
recreation, public lands, or visual 
resources would be anticipated under 
the Proposed Action.  There would be 
some adverse visual impacts to 
residences within a mile or two of the 
facility both during the day and at night 
from the lights; and within about a half-
mile of transmission lines. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Missouri Department of 
Conservation (MDC), 
U.S. Fish and Wildlife 
Service (USFWS). 

• The plant is sited at the edge of the 
floodplain, with the bluff behind it, which 
reduces the visual impact. 

 
• The plant and railroad corridor are sited in 

an area that is sparsely populated, and 
with no nearby public lands.  The closest 
to the plant site is a small conservation 
area 5 miles away. 

 
• The transmission corridor was located to 

maximize distance from residences and 
from public lands as much as practicable. 

None needed 
beyond 
incorporated 
actions. 

Vegetation No areas of high quality native 
vegetation were identified within the 
proposed plant site.  There will some 
impact to riparian corridors with 
construction of the north rail connector, 
and there is some potential for impact at 
major stream crossings of transmission 
lines, particularly at the Grand River. 
 
Conclusion: No significant impacts are 
expected. 

MDC. None required. None required. 
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Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Wetlands A total of 3.56 acres of jurisdictional 
Waters of the United States and 3.14 
acres of potential wetlands were 
identified on the plant site and utility 
landfill site and within the well field.  A 
Section 404 permit may be required if 
these areas will be disturbed, however, 
it appears probable that the wetland 
areas can be avoided.  Delineation of the 
rail connectors will be required when the 
alignments are finalized, but no more 
than about one acre of impact is 
expected.  Transmission lines can 
generally span wetlands and thus avoid 
impact, expect for wooded wetlands, 
which must be cleared.  A delineation of 
any impacted wetlands along the 
transmission corridor would be required 
after the final alignment is selected. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts, and implementation of 
mitigation that may be required under 
the Section 404 permit. 

U.S. Army Corps of 
Engineers (USACE), 
MDNR. Permits:  Clean 
Water Act, Section 404 
(USACE); Clean Water 
Action, Section 401 
(MDNR). 

• The wetland and Waters of the United 
States in the well field area would be 
avoided and protected from impact by site 
activities. 

 
• Wetlands other than wooded wetlands in 

the transmission corridor would be 
spanned to the extent practicable. 

 
 

Mitigation, if 
needed, would 
be determined 
through the 
Section 404 
permitting 
process with the 
USACE and 
would be 
included in the 
Final EIS. 
 
• If adopted, the 

following 
measure could 
reduce 
impacts such 
that the work 
could 
potentially be 
done under a 
Nationwide 
permit: 

 
• AECI would 

commit to 
avoiding 
impact to the 
wetland 
identified 
within the 
plant site 
except as 
needed for the 
south rail 
connector, 
such that 
impacts would 
be less than 
0.5 acres. 



 
   3-227 
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Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Fisheries and 
Wildlife 

There is potential to impact migratory 
birds, which are protected under the 
Migratory Bird Treaty Act and an 
executive order, primarily by collisions 
with transmission lines, and to a lesser 
extent the power plant stack and taller 
structures, especially when these 
structures are lit at night. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts, and implementation of 
suggested mitigation. 

MDNR, USFWS.  
Permits:  SWPP and 
NPDES (MDNR). 

• A SWPPP would be implemented to 
prevent impacts to streams and other 
water bodies (including impacts to aquatic 
life) from storm water runoff during 
construction. 

 
• NPDES permit requirements for protection 

of aquatic resources, including 
temperature requirements, would be met 
at discharge locations. 

 
• Water needs will be met using 

groundwater, which will avoid impacts 
associated with cooling water intake 
structures, which can cause adverse 
impact by pulling large numbers of fish 
and shellfish or their eggs into a power 
plant's or factory's cooling system, or by 
trapping fish against intake screens. 

 
The proposed plant site is not close to any 
identified important bird areas (IBAs). 

If adopted, the 
following would 
contribute to 
reductions in 
impacts from the 
Proposed Action:  
implementation 
of the Avian 
Protection Plan 
Guidelines 
(APLIC, 2005), 
including the 
suggested 
practices for 
mitigating bird 
collisions with 
power lines and 
for raptor 
protection on 
power lines. 
 

Threatened, 
Endangered, 
Proposed, and 
Other Special 
Status Species 

There is some potential for habitat for 
bald eagles, Indiana bats, and the  
eastern massasauga rattlesnake on 
certain wooded parts of the project area 
(but not at the plant site).   
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

MDC, USFWS. • In accordance with the MDC’s BMPs for 
the bald eagle, construction of the lateral 
collector well and water supply pipeline 
would avoid clearing trees greater than 12 
inches in diameter at breast height along 
the edge of the Missouri River between 
November 15 and July 15.  These 
measures would be implemented to avoid 
impacting any over-wintering and nesting 
bald eagles that may be within the project 
area. 

 
• BMPs for stream crossings and for 

protection of Indiana bat habitat would be 
followed for railroad construction along 
Wakenda Creek and other locations, as 
applicable. 

None needed 
beyond 
incorporated 
actions. 
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Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Threatened, 
Endangered, 
Proposed, and 
Other Special 
Status Species 
(continued) 

  • The transmission line will be constructed 
to span all streams, creeks and rivers, 
eliminating impacts to aquatic species of 
concern.  

 
• The collection well will draw water from 

the aquifer, and therefore would not affect 
the Missouri River; thus, impacts to 
aquatic species within the Missouri River 
will be avoided.   

 
• MDC’s BMPs for the bald eagle and 

eastern massasauga rattlesnake would be 
followed at the Grand River transmission 
line crossing, as applicable. 

 
• At the Blackwater River crossing of the 

Norborne to Sedalia transmission line: 
although there would be no impacts to the 
waterway itself, there is a potential for 
impacting habitat on both sides of the 
creek. MDC’s BMPs will be followed during 
construction to prevent negative impacts 
to protected species, as applicable. 

 
• Prior to any construction, the proposed 

transmission line routes would be 
evaluated for suitable habitat for Mead’s 
milkweed to determine if surveys are 
needed.  Surveys will be conducted if 
needed. 

 
• A survey of the project area would be 

conducted early in the bald eagle nesting 
season to ensure construction would not 
remove or disturb a new nest or nesting 
pair of eagles.  If a nest is found, AECI will 
contact the Fish and Wildlife’s Missouri 
Ecological Services Office. 
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Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Cultural 
Resources 

Phase I and Phase II efforts were 
completed for the area within the facility 
boundary, and desktop studies were 
done for the rail corridors and 
transmission lines.  Additional 
investigation would be required when 
final rail and transmission alignments 
are selected.  No significant resources 
were identified. 
 
Conclusion:  No significant impacts. 
 

MDNR State Historic 
Preservation Officer 
(SHPO). No permit, 
but concurrence from 
SHPO is needed. 

A Phase I survey, and if necessary, Phase II 
testing of the railroad corridors, well field, 
and water would be conducted prior to 
construction activities in these areas. 

None needed 
beyond 
incorporated 
actions. 

Socio-
economic and 
Environmental 
Justice 

Socioeconomics.  The anticipated 
benefits in jobs and payments in lieu of 
taxes are expected to outweigh small 
negative impacts from additional traffic 
and pressure on social resources. 
 
Environmental Justice.  No low income 
or minority populations will be 
disproportionately adversely impacted. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Carroll County • AECI would provide payment-in-kind in 
lieu of taxes to Carroll County to cover 
additional costs associated with 
construction and operation of the plant, 
such as road repair or services.  

 
• AECI will provide its own fire protection 

and emergency service. 
 
 
 
 
 
 
 
 
 
 

None needed 
beyond 
incorporated 
actions. 
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Permits Required 
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Public Safety 
and Services 

There would be little impact on public 
safety and services.  There would be 
some delays at new at-grade rail 
crossings.  There was concern about 
electric and magnetic fields (EMF) 
expressed in comments, but there are 
no documented health impacts.  
Transmission line corridors were placed 
away from residences as much as 
practicable; there are only two 
residences within 200 feet of the 
transmission route centerline. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Carroll County, 
Missouri Department of 
Transportation 
(MoDOT), Federal 
Aviation Administration 
(FAA). 

Traffic and Transportation 
 
• Coordination with the MoDOT  
 
• Proper design of plant facilities. 
 
• Adherence to FAA regulations for 

clearance for airports. 
 
• Delivery of oversized construction 

materials by rail rather than on highways. 
 
• AECI will work with Egypt Township Road 

District to make improvement to other 
existing roads to minimizes impacts to 
local traffic. There are no homes within 
the segment of a county road that would 
be closed. 

 
Community Services 
 
• Onsite fire protection. 
 
• Emergency Plans. 
 
• Onsite security. 

None needed 
beyond 
incorporated 
actions. 

Public Safety 
and Services 
(continued) 

  Health and Safety 
 
• Preparation of Health and Safety Plan and 

Procedures including the following: 
− Safety responsibilities of the site 

manager. 
− Use of safety equipment for workers. 
− Worker training. 

 
• Proper hazardous materials and waste 

handling and disposal. 
 
• SPCC Plans. 
 
• Maximizing distance of residence and 

businesses to the proposed transmission 
route corridor centerline to the extent 
practicable. 
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Resource Impact 
Regulatory Agency and 

Permits Required 
Actions Incorporated into the Proposal to 

Reduce Impacts 
Mitigation 

Noise Noise from construction (especially pile 
driving) and operation will affect a few 
isolated residences near the plant and 
rail lines. Noise reduction will be 
implemented as required by governing 
regulations applicable to the proposed 
plant and rail lines. 
 
Conclusion: No significant impacts are 
expected with implementation of 
proposed actions to reduce or prevent 
adverse impacts. 

Department of Housing 
and Urban 
Development (HUD) 
(through USDA/RD 
regulations), Federal 
Railroad Administration 
(FRA). 

• Construction activities producing high 
noise levels such as pile driving will be 
limited to daylight hours. 

 
• All operational equipment will be specified 

and designed so as not to exceed the 
noise limits as required by HUD or the 
FRA.  For the plant, this may require 
adding noise barriers or using specialized 
equipment. 

 

None needed 
beyond 
incorporated 
actions. 

Waste 
Management 

Typical construction wastes will be 
generated.  These wastes and non-
hazardous wastes generated from 
operations, except for ash and flue gas 
desulfurization (FGD) waste, will be 
temporarily contained on site, then 
removed by a licensed waste hauler and 
disposed of in a licensed off-site landfill.  
Ash and FGD waste will be disposed of in 
a permitted on-site utility waste landfill. 
 
Conclusion: No significant impacts are 
expected with implementation of 
applicable state laws and regulations 
regarding waste management. 

MDNR.  Permit:  Utility 
Waste Landfill. 

Measures to prevent adverse impacts from 
waste handling and disposal would be 
implemented as part of the Proposed Action, 
through compliance with Missouri regulation 
on waste disposal, including those applicable 
to operation of the landfill as described 
above. 

None needed 
beyond 
incorporated 
actions. 
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4. CUMULATIVE IMPACTS  
4.1 DEFINITION OF CUMULATIVE IMPACTS 
 
Council on Environmental Quality (CEQ) regulations define cumulative impacts 
as “the impact on the environment which results from the incremental impact 
of the action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency (federal or non-federal) or person 
undertakes such other action.”81 
 
4.2 REGION OF INFLUENCE 
 
The region of influence varies with each resource, and is discussed by 
resource later in this Section. 
 
4.3 PROJECTS AND ACTIVITIES CONSIDERED 
 
4.3.1 Other Planned Energy Projects 
 
Kansas City Power & Light (KCP&L) applied for and received on January 31, 
2006, an air quality permit to construct a project known as Iatan II.  This 
project includes a new 930 megawatt (MW) gross coal fired electric 
generating unit to be located adjacent to the existing KCP&L Iatan I electric 
generating unit.  The air quality permit for this project also includes upgrades 
to the air pollution control system for the Iatan I existing unit. 
 
There are no other known firm plans for energy projects within the impact 
area of the proposed project. 
 
4.3.2 Potential Future Expansion at Norborne Plant 
 
The plant would be constructed with allowance for up to two more 660 MW 
net units (AECI, 2005f); however, there are no present plans for expansion at 
Norborne beyond the one unit that is the subject of this environmental impact 
statement (EIS).   
 

                                    
81 (40 CFR 1508.7) 
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4.3.3 Other Projects 
 
There is one operating ethanol plant in the vicinity of the Proposed Action and 
one proposed. The operating plant is at Malta Bend in Saline County about 20 
miles east-southeast of the Proposed Action plant site.  It has a current 
capacity of about 50 million gallons per year and the owner, Mid-Missouri 
Energy, plans to add capacity to the plant to achieve about 96 million gallons 
per year capacity.  The plant uses about 375,000 gallons of water per day, 
which is withdrawn from two wells drilled into an aquifer adjacent to the 
Missouri River north of the plant. (Springfield News-Leader, 2006).   
 
The proposed plant will be in Carroll County, east of Carrollton, with 
construction expected to start in 2007, and operations in 2008.  This plant will 
be owned by Show Me Ethanol, and has a planned capacity of 50 million 
gallons per year (MoCorn, 2006).  There are also plans to build a biodiesel 
plant near Carrollton (American Energy Producers Inc., 2006). 
 
Carroll County does not have specific plans for development.  As discussed in 
Section 3.7.1.2.1, Land Use Profile, preservation of agriculture is an important 
aspect of their plan.  All the land in the vicinity of the plant is zoned 
agricultural.  Power plants do not typically create an impetus for other 
development except for the minor development associated with plant 
employees who would be relocating to the area. 
 
4.4 CUMULATIVE IMPACTS AND MITIGATION BY RESOURCE 
 
4.4.1 Air Resources 
 
4.4.1.1 Regulated Emissions 
 
NAAQS.  The air quality permit application for the Proposed Action describes 
the results of air quality modeling. These results show the impact of the 
Proposed Action by itself (as described in Section 3.1.2.4.1, Impact 
Assessment), and for the cumulative impact, the results of the Proposed 
Action, along with other existing and proposed air pollution sources within 50 
km of the affected environment.  These cumulative modeling results form the 
basis for describing the cumulative impacts of the Proposed Action. 
 
Receipt of an air quality permit from the Missouri Department of Natural 
Resources (MDNR) is based on AECI’s demonstration that the cumulative 
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impact of the Proposed Action together with all other existing and proposed 
sources must: 
 
• not result in a violation of a National Ambient Air Quality Standard 

(NAAQS), or 
 
• if there is an existing measured and modeled violation of a NAAQS, the 

Proposed Action must not significantly contribute to that violation. 
 
AECI’s modeling of cumulative air quality impacts, conducted for its air quality 
permit application, shows that the highest concentrations of pollutants for 
which there are NAAQS82 do not exceed the relevant NAAQS (Table 4-1). 
 

Table 4-1. Highest Model-Predicted Pollutant Concentration - All 
Norborne Sources and Other Existing and Planned Major Sources 

within Norborne's Area of Impact 

Pollutant/Averaging Time 
Highest Modeled 
Concentration 

NAAQS 

  (µgm/m3) (µgm/m3)  
SO2 3-hour 1,007 1,300 
 24-hour 229 365 
 annual 21 80 
NO2 annual 40 100 
PM10 24-hour 125 150 
 annual 20 50 

 
Based on this analysis, the Proposed Action would not have a significant 
cumulative impact. 
 
Mercury.  Because mercury deposition is a worldwide phenomenon, mercury 
emissions would contribute to the cumulative impact of mercury emissions 
worldwide; however the impacts would occur primarily in the vicinity of the 
plant.  Mercury emissions would be limited to standards set by EPA (40 CFR 
Part 60 subpart HHHH).83 
                                    
82 There are also NAAQS for carbon monoxide and lead; however, the proposed project by 
itself does not have a significant impact (as defined by the EPA) of ambient levels of these 
pollutants.  Therefore, these pollutants are not included in the modeling for cumulative 
impacts. 
83 Missouri rule 10 CMR 10.6.368(3) establishes mercury emission budgets (allowable annual 
emissions) for power plants.  Since the proposed project would be a new facility under MDNR 



 

 
Proposed Baseload Power Plant Cumulative Impacts 
Final Environmental Impact Statement 4-4 July 2007 

 
Addition of more units at the facility would result in additional emissions and 
the need to acquire another air permit. 
 
4.4.1.2 Unregulated Emissions—Greenhouse Gases 
 
Consideration of the cumulative impact of the Proposed Action on global 
climate change caused by greenhouses gasses (GHGs) presents a unique 
challenge.  There are no standards available to assess significance.  Since 
GHGs are not currently regulated at the state or national level, they are not 
taken into account in MDNR’s assessment of cumulative impacts and there 
are no state or federal regulatory or statutory standards to assess the 
significance of the Proposed Action’s impact on global climate change. The 
Council on Environmental Quality (CEQ) regulations that implement NEPA 
state, “Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time.”84 The Proposed Action 
would contribute to the cumulative impact of climate change, as do all 
activities that result in the emission of GHGs, no matter how minor.  To 
interpret “individually minor” to mean any activity that results in GHG 
emissions and thus contributes to a significant cumulative impact would make 
the concept meaningless:  most federal actions would then have significant 
impacts.  The question of significance here is whether or not there is sufficient 
basis to conclude that the Proposed Action meets the threshold of being a 
large enough contributor of GHGs to be considered significant in terms of 
potential contribution to global climate change. This assessment needs to 
consider that the latest consolidated scientific information (IPCC, 2007a, b, 
c), indicates that climate change is already occurring and that reversing or 
even slowing the current trends will require massive (global-scale) changes in 
energy generation and technology. The question of significance is discussed 
below in terms of the contextual nature of CEQ’s concept of significance, and 
of CEQ’s recommendation for established baseline criteria by which the 
significance of cumulative impacts may be judged.   
 

                                                                                                                   
rules, the proposed unit would receive no budget allocation.  Mercury emissions from the 
proposed project would have to be accounted for within AECI’s mercury budget allocation for 
its other, existing Missouri units (New Madrid, Thomas Hill, and Chamois), or AECI would 
have to purchase emissions allocations from other units which have excess allocations that 
can be sold by their owner. 
8440 CFR Sec. 1508.7 
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Context of Significance.  Significance, according to the CEQ regulations, is 
contextual, and a site-specific action would not be expected to be considered 
in a global context:  “…in the case of a site-specific action, significance would 
usually depend on the effects in a locale rather than the world as a whole.”85  
In a global context, the contribution of a single site-specific action is almost 
by definition exceedingly small, or at least not practicable to quantify.  
Consider, for example, that “China is currently constructing the equivalent of 
two, 500 megawatt, coal-fired power plants per week and a capacity 
comparable to the entire UK power grid each year” (MIT, 2007).  Consistent 
with the CEQ regulations, a nationwide or possibly a large-scale regional 
policy or action that would affect GHG emissions might meet the threshold 
criteria for evaluating global significance, but a single site-specific action 
would not. 
 
Baseline Condition.  To assess significance in the context of cumulative 
impacts, CEQ guidance states that “the analyst must use a conceptual model 
of the important resources, actions, and their cause-and-effect relationships” 
(CEQ, 1997).  “The critical element in this conceptual model is defining an 
appropriate baseline or threshold condition of the resource, ecosystem, and 
human community beyond which adverse or beneficial change would cause 
significant degradation or enhancement of the resource, respectively” (CEQ, 
1997).  The assessment of significance is then made by comparison to this 
baseline condition.  In the context of climate change, this baseline condition 
has not been defined, and is subject to on-going debate.  Without a defined 
baseline, or standard, there is no defensible way to assess whether the 
impacts of the Proposed Action are significant.   
 
USDA/RD concludes that in consideration of the CEQ regulations and guidance 
as summarized above, there is not sufficient basis to support a determination 
of the significance of the Proposed Action related to global climate change. 
This is based on information currently available regarding the impacts of the 
Proposed Action in a global context, and the uncertainty of an appropriate 
baseline condition, or standard, against which to judge significance. 
 

                                    
85 40 CFR Sec. 1508.27 
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4.4.2 Geology and Soils 
 
The region of influence for geology and soils are those areas in the immediate 
vicinity of the Proposed Action. 
 
These resources would not be impacted by other known planned projects, nor 
by expansion of the plant at Norborne with the addition of more capacity. 
 
4.4.3 Groundwater 
 
The region of influence for groundwater impacts is limited to the area within a 
mile or two of the well field. 
 
Groundwater would not be impacted by other known planned projects.  While 
both the Iatan project and the Malta Bend project use the Missouri River or its 
aquifer as a water source, neither are within the region of influence for this 
project.  It would be impacted by expansion of the plant at Norborne because 
of the additional water requirements.  The Missouri River aquifer has the 
capacity for additional water needs, but impacts of additional water 
withdrawals on other users would need to be assessed when and if the 
expansion occurs. 
 
4.4.4 Surface Water 
 
The region of influence for surface water impacts are the streams downstream 
of and in the vicinity of the Proposed Action, including the Missouri River. 
 
Surface water in the vicinity of the plant would not be impacted by other 
known planned projects.  If the plant were expanded, discharge water 
volumes would increase commensurate with additional water needs, resulting 
in potential impacts to the Missouri River because of increased discharges.  
Expansion would also mean increased use of coal, fuel oil, water treatment 
chemicals, and other chemicals with potential to impact surface water.  The 
need to expand treatment facilities would be assessed if the plant were 
expanded.   
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4.4.5 Floodplains 
 
As discussed in Section 3.5.1.3, Region of Influence, the region of influence 
for floodplain impacts is expected to be limited to the immediate vicinity of 
the plant site. 
 
Floodplain impacts in the vicinity of the plant would not be affected by other 
known planned projects.  There would probably be some small floodplain 
impacts if the plant were expanded, due to the need to construct larger coal 
storage facilities and possibly other plant facilities such as those for cooling 
water, fuel oil, wastewater facilities and water treatment chemicals. 
 
4.4.6 Farmland 
 
Farmland impacts are continually occurring throughout the United States 
(U.S.), with suburban development, road construction and other 
development.  Other planned energy projects would also have farmland 
impacts, but not in the project area.  Expansion at the plant would not be 
expected to result in additional farmland impacts except for minor impacts 
that may occur if new worker housing is constructed in the floodplain.  Carroll 
County recognizes the value of its farmland and plans to preserve it to the 
extent practicable with development.  Carroll County does not currently plan 
to rezone the agricultural area surrounding the proposed plant site. 
 
This Proposed Action combined with all other development in farmland 
throughout the country result in a continual nationwide loss of farmland. The 
overall contribution of this project is negligible. 
 
Expansion at the Norborne Plant would not impact farmland, except that 
additional buffer area around the plant would need to be acquired.  This 
buffer land could continue to be used for its present uses.  
 
4.4.7 Land Use  
 
The region of influence for land use impacts is the area in the immediate 
vicinity of the Proposed Action. 
 
Other planned projects would not impact land use in the project area.  
Expansion at the Norborne Plant would not impact land use, except that 
additional buffer area around the plant would be needed.   



 

 
Proposed Baseload Power Plant Cumulative Impacts 
Final Environmental Impact Statement 4-8 July 2007 

 
4.4.8 Public Lands, Recreation and Visual Resources 
 
The region of influence for impacts on recreation, public land and visual 
resources is the area within a few miles of the Proposed Action. 
 
Other planned projects would not impact recreation and visual resources in 
the project area.  Expansion at the Norborne Plant would not impact 
recreation or public lands but would have a marginal increase in visual 
impacts due to the need to add more facilities.   
 
4.4.9 Vegetation 
 
The region of influence for vegetative impacts is the area in the immediate 
vicinity of the Proposed Action. 
 
Other planned projects would not impact vegetation in the project area.  
Expansion at the Norborne Plant would not impact vegetative resources.   
 
4.4.10 Wetlands, Riparian Areas, and Waters of the United States 
 
Impacts on wetlands and Waters of the United States are continually 
occurring, with suburban development, road construction and other 
development projects. Other planned energy projects would also have 
impacts on wetland and Waters of the United States, but not in the project 
area.   Expansion at the plant would occur within the existing facility 
boundaries and would not have impacts on wetland and Waters of the United 
States at the facility.  There would potentially be some minor impacts with 
construction of additional transmission lines and if the well field would need to 
be expanded or a new field developed.   
 
4.4.11 Fisheries and Wildlife 
 
Impacts on fisheries and wildlife occur with on-going development projects 
throughout the United States.  Other planned energy projects may have 
impacts on fisheries and wildlife, but not within the project area.  Expansion 
at the plant has the potential for increased impact on fisheries because of the 
increase in discharge water to the Missouri River and potential minor impacts 
due to the increase in employment.  It also would have the potential for 
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increased impact on birds due to the need to construct more transmission 
lines. 
 
4.4.12 Threatened, Endangered, Proposed, and Other Special Status 

Species 
 
Other planned projects would not impact special status species at the plant 
site.  Expansion at the plant would not be expected to impact special status 
species. Impacts to special status species occur with development projects 
throughout the United States. The overall contribution of this project is 
negligible. 
 
4.4.13 Cultural Resources 
 
The region of influence for cultural resources is the immediate vicinity of the 
Proposed Action. 
 
Other planned projects would not impact cultural resources at the plant site.  
Expansion at the plant would not be expected to impact cultural resources. 
 
4.4.14 Socioeconomics and Environmental Justice 
 
The region of influence for socioeconomic impacts is the three-county area in 
the vicinity of the proposed plant. No Environmental Justice impacts were 
identified for the Proposed Action.  
 
Other planned projects would not be expected to have socioeconomic or 
environmental justice impacts at the project area.  Expansion at the plant 
would have some socioeconomic impacts, but no environmental justice 
impacts.  Expansion would mean more construction and operating jobs and 
increased traffic. 
 
4.4.15 Public Safety and Services 
 
The region of influence for public safety and services is the Norborne area and 
the highways near and leading to the plant site. 
 
Other planned projects would not be expected to have impacts on public 
safety and services within the project area.  Expansion at the plant would not 
be expected to result in additional impacts on public safety and services. 
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4.4.16 Noise  
 
The region of influence for noise impacts is limited to a mile or two from the 
proposed plant and rail lines. 
 
Other planned projects would not be expected to have impacts on noise 
within the project area.  Expansion at the plant would result in additional 
noise impacts.  Mitigation may be required. 
 
4.4.17 Waste Management 
 
The region of influence for impacts from waste management is the immediate 
vicinity of the utility waste landfill, the Norborne Plant, construction areas and 
the off-site waste management facilities that would be receiving general 
waste from construction and operation. 
 
Other planned projects would not be expected to have impacts related to 
waste management for the Proposed Action, except that other planned 
projects may result in disposal at the same off-site landfills that would be 
used for the Proposed Action; these impacts would be minor.  Expansion at 
the facility would result in the need to acquire additional property to create 
new landfill capacity because the proposed landfill would be sized for the 
proposed facility.  
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5. OTHER REQUIRED CONSIDERATIONS 
5.1 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF 

RESOURCES 
 
NEPA requires that environmental analysis include identification of “…any 
irreversible and irretrievable commitments of resources which would be 
involved in the Proposed Action should it be implemented.”86  
 
This section describes irreversible and irretrievable commitments of resources 
associated with the implementation of the Proposed Action. 
 
Irreversible resource commitments are related to the use of nonrenewable 
resources, such as soils, wetlands and visual resources, and the effects that 
the uses of these resources would have on future generations. Such actions 
are considered irreversible because their implementation would affect a 
resource that has deteriorated to the point that renewal can occur only over a 
long period of time or at great expense, or because they would cause the 
resource to be destroyed or removed. 
 
Irretrievable resource commitment of natural resources means loss of 
production or use of resources as a result of a decision. It represents 
opportunities forgone for the period of time that a resource cannot be used. 
Irretrievable refers to the permanent loss of a resource including extinction of 
a threatened or endangered species, disturbance of a cultural site, loss of 
land production, or use of natural resources (including minerals and coal). For 
example, production or loss of agricultural lands can be irretrievable, while 
the action itself may not be irreversible. 
 
5.1.1 Land Resources 
 
The construction and operation of the proposed power plant and its 
associated facilities and infrastructure would require the commitment of 
approximately 2,000 acres of land for the plant footprint and additional land 
for roadway, landfill, substations, railroad connectors, and utility corridor 
zones; and the excavation and/or grading of an extensive amount of soil 
within this land.  Approximately 750 acres would not be impacted and would 
be leased for continued agricultural use.  This commitment would be 
irreversible for the life of the power plant.  While it is possible that these 
                                    
8640 CFR  1502.16 
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structures, roads, railroad connectors, and utility corridor zones could be 
removed and the natural landscape renewed, this is unlikely in the 
foreseeable future.  
 
5.1.2 Water Resources 
 
The plant would require a maximum of about 7,400 gallons per minute (gpm) 
of water, which would be obtained from the Missouri River alluvial 
groundwater resources. This groundwater reserve is replenished by the river, 
and recovery of the reserve would occur quickly after pumping is stopped.   
 
An estimated four or five acres of wetlands may be impacted (delineation has 
not yet been done for the rail alignments and transmission corridors).  Given 
that the entire project is located in farmland with almost total replacement of 
natural vegetation and high modification of drainage conditions, wetlands that 
may be present at the site are of low natural quality and replaceable.  The 
approximately three acres at the plant site are in a highly disturbed 
environment with low natural quality. It may be possible to avoid these 
wetlands; if not, they are replaceable.  Loss of wooded wetlands, which may 
potentially occur in the rail corridor or transmission line, would not be easily 
replaceable as it would require some time for the trees to mature, but they 
could also be replaced. 
 
The floodplain impacts are irreversible as long as the fill used to raise the 
plant elevation remains in place. 
 
5.1.3 Biological Resources 
 
Aside from farm impacts discussed above, the biological impacts at the plant 
site are mostly limited to the vegetated fence rows.  Impacts to birds from 
the structures and transmission lines are irreversible as long as these 
structures are present. 
 
5.1.4 Natural and Mineral Resources 
 
During the lifetime of the proposed plant, it would burn approximately 100 
million tons of coal. Fuel oil and limestone would also be consumed. 
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5.2 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY 
 
NEPA requires consideration of the relationship between short-term uses of 
the environment and long-term productivity associated with a Proposed 
Action.  This involves the consideration of whether a Proposed Action is 
sacrificing a resource value that might benefit the environment in the long 
term, or some short-term value to the sponsor or the public. In the context of 
the short-term uses of the environment associated with the operation of the 
facility and the long-term impairment of environmental resources as they 
have been analyzed in this environmental impact statement (EIS), short-term 
refers to the that period of time encompassing the life span of the power 
plant and its associated facilities to the period of time encompassing the 
disassembly of the plant and subsequent restoration and rehabilitation 
activities. Long-term refers to that period of time following restoration and 
rehabilitation activities, during which consequent impacts from the Proposed 
Action still affect the environment. 
 
The proposed short-term uses of the environment associated with the 
Proposed Action are the development of about 2,000 acres of land for the 
footprint of the power plant and additional land for roadway, rail connectors, 
transmission lines, substations, well fields, landfill and discharge line; the 
consumptive use of an average of 5,600 gallons of water per minute of 
Missouri River aquifer water; the direct loss of farmland, vegetation, wildlife 
habitat, floodplains and wetlands; and the consumptive use of coal, limestone 
and other nonrenewable resources..  
 
The projected period before natural conditions return to an approximate pre-
project status within the project area is expected to exceed several decades 
following completion of restoration activities. Loss of topsoil in areas where 
buildings and pavement would be located is essentially permanent.  Water 
withdrawals from the Missouri River aquifer would cease immediately and the 
aquifer would quickly recover.  
 
Floodplains and wetlands restored following equipment removal and 
rehabilitation efforts would take several decades to recover pre-development 
characteristics. However, if restoration were to implement efforts to enhance 
riparian zones along the Missouri River, long-term productivity could 
eventually increase as compared to current conditions, which are 
characterized by poor natural quality of area floodplains and wetlands.  
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Immediately following the disassembly of the power plant and its associated 
facilities, and regrading and revegetation of the project site, the viewshed 
could be restored.  
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6. CONSULTATION AND COORDINATION 
This section describes the consultation and coordination the U.S. Department 
of Agriculture, Rural Development (USDA/RD) and AECI have had with 
government agencies and the public during preparation of the Draft 
Environmental Impact Statement (EIS). Information is presented concerning 
the scoping process, additional public involvement, additional agency 
consultation, as well as planned future agency and public involvement. A list 
of agencies, organizations, and individuals to whom copies of the Draft EIS 
were sent is also included. 
 
6.1 SCOPING PROCESS 
 
Scoping was the first step in the EIS process and is required by Council on 
Environmental Quality (CEQ) regulations87. Scoping is a process for 
determining the range of issues to be addressed in an EIS and for identifying 
significant issues associated with the alternatives. The objectives of the 
scoping process were to notify interested persons, agencies, and other groups 
about the Proposed Action and the alternatives being considered; solicit 
comments about environmental issues, alternatives to the Proposed Action, 
and other items of interest; and consider those comments in the preparation 
of the EIS. 
 
The scoping process begins with a notice of intent (NOI) to hold public 
meetings and prepare an EIS published in the Federal Register.  The NOI for 
this project was published on August 10, 2005.  It briefly described the 
project, announced the dates, times and locations of four public scoping 
meetings, listed the locations where the Site Selection Study and Macro 
Corridor Study Report could be found, provided contact information for 
USDA/RD and AECI, and summarized the EIS process.  The NOI also indicated 
the scoping comment period would extend to September 26, 2005.  A copy of 
the NOI is included in Appendix L, Federal Register Notices.   A second 
Federal Register notice dated September 30 extended the comment period to 
October 28, 2005.88  It also provided the website address where project 
documents could be viewed, and an updated repository list.  The October 28 
notice is also included in Appendix L, Federal Register Notices. 
 

                                    
87 40CFR1501.7 
88 Federal Register, September 30, 2005 
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The four public scoping meetings announced in the Federal Register were 
conducted in August 2005, one near each of the two primary alternative site 
locations identified for the new coal-fired power plant and two near the 
proposed transmission line corridors. In addition to the NOI, the public was 
notified by a series of advertisements in 26 local newspapers located in the 
surrounding areas of alternative sites and transmission line macrocorridors 
(AECI, 2005d).  
 
6.1.1 Agency Scoping 
 
An interagency scoping meeting was held on August 23, 2005.  The list of 
agencies invited to the scoping meeting is included as Figure 6-1. 
 
6.1.2 Summary of Comments by Category 
 
The summary below by resource is taken directly from AECI’s scoping 
document (AECI, 2005d).  
 
Air. A total of 42 comments were received on air issues. Eighteen comments 
express concern regarding the emissions from the proposed power plant; six 
comments were related to impacts to health from the emissions. The 
remaining comments involved concerns about various pollutants (i.e. 
particulate matter (PM), nitrogen oxides (NOX), sulfur dioxide (SO2), and 
carbon dioxide (CO2), emission trading, hazardous air pollutants (HAPs), 
climate change, and ash dust.  
 
Aesthetics. A total of 15 comments were received concerning visual impacts 
from the transmission lines and facility buildings  
 
Cultural Resources. A total of five comments were received on cultural 
resources. Comments included questions about historic buildings and bridges 
and potential archeological and historic sites.  
 
Economics. There were 51 comments related to economics.  Employment 
(12 comments) and land values (12 comments) were the major topics. This 
included giving local people priority on the jobs created, and the perceived 
decrease in property values around the power plant. Other comments 
included impacts to recreation and tourism in the Forbes site area; taxes and 
revenue benefits to the county; and the increase in population 



6-3 

AECI-AGENCY CONTACT LIST 

Title 
First 
name 

Last 
name 

Position Company1 Company2 Address1 Address2 Address3 City, State, Zip 

Col. Michael A. Rossi District Engineer U.S. Army Corps of Engineers Kansas City District 601 East 12th Street   Kansas City MO 64106 

Mr. Jim Gulliford Administrator U.S. Environmental Protection Agency Region 7 901 North 5th Street   Kansas City KS 66101 

Mr. Gerald M. Jones Assistant Manager U.S. Department of Energy Office of Kansas City Site Operations 2000 East 95th Street  PO Box 410202 Kansas City MO 64131 

Mr. Charlie Scott Field Supervisor U.S. Fish and Wildlife Service Columbia Ecological Services Field Office 101 Park DeVille Drive, Suite A   Columbia MO 65203 

Mr. George Hendon Division Manager Federal Aviation Administration Airports Division ACE-600 901 Locust   Kansas City MO 64106 

Mr. Dick Hainje Regional Director Federal Emergency Management Agency Region VII – Kansas City 2323 Grand Boulevard, Suite 900   Kansas City MO 64106 

Mr. Randy Moore Regional Forester USDA Forest Service Eastern Region – R9 626 East Wisconsin Avenue   Milwaukee WI 53202 

Ms. Macie L. Houston Regional Director U.S. Department of Housing and Urban Dev Kansas City Regional Office 400 State Avenue, Room 200   Kansas City KS 66101 

Mr. Fred Ferrell Director Missouri Department of Agriculture  1616 Missouri Boulevard  PO Box 630 Jefferson City MO 65102 

Mr. John Hoskins Director Missouri Department of Conservation Administrative Office 2901 West Truman Boulevard  PO Box 180, 65102 Jefferson City MO 65109 

Mr. Gregory A. Steinhoff Director Missouri Department of Economic Dev  301 West High Street  PO Box 1157 Jefferson City MO 65102 

Mr. Ronald M. Reynolds Director State Emergency Management Agency  2302 Militia Drive  PO Box 116, 65102 Jefferson City MO 65101 

Mr. Doyle Childers Director Missouri Department of Natural Resources  1101 Riverside Drive  PO Box 176, 65102 Jefferson City MO 65101 

Mr. Mark Miles Director Missouri Department of Natural Resources State Historic Preservation Office 1101 Riverside Drive  PO Box 176, 65102 Jefferson City MO 65101 

Mr. Pete Rahn Director Missouri Department of Transportation Central Office 105 West Capitol Avenue   Jefferson City MO 65102 

Ms. Nancy Thomson Executive Director Northwest Missouri Regional Council of Govts  114 West Third Street   Maryville MO 65102 

Mr. Randy Railsback Executive Director Green Hills Regional Planning Commission  1104 Main Street  PO Box 28 Trenton MO 65102 

Mr. Larry Atkins Presiding Commissioner Andrew County County Courthouse 411 Court Street  PO Box 206 Savannah MO 64485 

Mr. Rodney Meyer Presiding Commissioner Benton County County Courthouse 316 Van Buren  PO Box 1238 Warsaw MO 65355 

Mr. Raymond Hartley Presiding Commissioner Caldwell County County Courthouse 49 East Main  PO Box 67 Kingston MO 64650 

Mr. Nelson Heil Presiding Commissioner Carroll County County Courthouse 8 South Main, Suite 6   Carrollton MO 64633 

Mr. Larry Peters Presiding Commissioner Chariton County County Courthouse 306 South Cherry   Keytesville MO 65261 

 Carol McCaslin Presiding Commissioner Clay County Planning and Zoning 234 West Shrader, Suite C   Liberty MO 64068 

Mr. Mark Hoover Presiding Commissioner Clinton County County Courthouse 207 North Main  PO Box 245 Plattsburg MO 64477 

Mr. David Tolen Presiding Commissioner Daviess County County Courthouse 102 North Main Street   Gallatin MO 64640 

Mr. David (Dick) Lippold Presiding Commissioner Dekalb County County Courthouse 109 West Main  PO Box 248 Maysville MO 64469 

Mr. Ronnie Mercer Presiding Commissioner Gentry County County Courthouse 200 West Clay Street   Albany MO 64402 

Mr. Wayne Voltmer Presiding Commissioner Holt County County Courthouse 102 West Nodaway  PO Box 437 Oregon MO 64473 

Ms. Katheryn Shields County Executive Jackson County County Courthouse 303 West Walnut   Independence MO 64050 

Mr. William Brenner Presiding Commissioner Johnson County County Courthouse 300 North Holden Street   Warrensburg MO 64093 

Mr. James Strodtman Presiding Commissioner Lafayette County County Courthouse 1001 Main Street   Lexington MO 64067 

Mr. Lester Keith Presiding Commissioner Nodaway County County Courthouse 305 North Main, Room 105  PO Box 218 Maryville MO 64468 

Mr. Rusty Kahrs Presiding Commissioner Pettis County County Courthouse 415 South Ohio   Sedalia MO 65301 

Mr. Jim Myles Presiding Commissioner Randolph County County Courthouse 110 South Main Street   Huntsville MO 65259 

Mr. Jeff Adam Presiding Commissioner Ray County County Courthouse 100 West Main Street   Richmond MO 64085 

Ms. Becky Plattner Presiding Commissioner Saline County County Courthouse 101 East Arrow Street   Marshall MO 65340 

Mr. Ronald Bell Refuge Manager Squaw Creek National Wildlife Refuge  Highway 159 South  PO Box 158 Mound  City MO 64470 

Mr. John Guthrie Refuge Manager Swan Lake National Wildlife Refuge  16194 Swan Lake Avenue   Summer MO 64681 

Mr. Bill Ely Board of Supervisors Richardson  County Courthouse 1700 Stone Street   Falls City NE 68335 

Ms. Leslie Holloway  Missouri Farm Bureau  701 South Country Club Drive  PO Box 658 Jefferson City MO 65102 

 Interested Party U.S. Geological Survey Missouri District Office USGS Building 1400 Independence Road  Rolla MO 65401 

 Interested Party U.S. Department of the Interior Bureau of Indian Affairs Main Interior Building MS 2340 1849 C Street, NW  Washington DC 20204 

 Interested Party Natural Resource Conservation Service Missouri State Office Parkade Center, Suite 250 601 Business Loop 70 W  Columbia MO 65203 

 Interested Party Missouri Federal Assistance Clearinghouse Office of Administration Truman State Office Building, Rm 840 301 West High Street PO Box 809 Jefferson City MO 65102 
 

 
 
 

 Figure 6-1 
 Agency Scoping Contact List 
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during construction, as well as, the decrease once the plant is in commercial 
operation. 
 
Farmlands. A total of 16 comments were received on farmland. The majority 
of the comments pertained to the conversion of farmland to industrial uses 
such as power plants.  
 
Geology. There were five comments received expressing concern about the 
geology, particularly impacts to soils, erosion, and sinkholes.  
 
Health & Safety. A total of 19 comments were received on health and 
safety. The majority of the comments pertained to effects of the pollutants 
from the plant on local and area residents, higher health risks for the public, 
and amplification of health problems for specific individuals.  
 
Mercury. There were 34 comments received expressing concern about 
mercury. Sixteen of the comments pertained to emissions and 13 comments 
were related to health issues. The remaining comments were about waste 
disposal, fish contamination, and coal cleaning.  
 
Purpose, Need and Alternatives. A total of 28 comments were received on 
purpose and need for the facility, 12 comments were received pertaining to 
use of alternative technologies, and eight comments were received 
concerning the siting analysis.  
 
Recreation. There were 19 comments received expressing concern about 
potential impacts to recreation. The majority of the comments were from the 
Forbes site area regarding impacts to the Big Lake State Park and Squaw 
Creek National Wildlife Refuge (NWR). 
 
Transmission. A total of eight comments were received on transmission. The 
majority of the comments pertained to electric and magnetic fields (EMFs). 
 
Transportation. A total of 18 comments were received on transportation. 
The majority of the comments pertained to increased traffic in the area 
around the power plant, especially during flooding that is frequent to the 
area. Other comments expressed concern over railroad traffic, noise from the 
railcars, and impacts to local roads.  
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Waste. There were nine comments regarding waste, five concerned 
hazardous waste from the landfill.  
 
Water Resources. A total of 70 comments on water issues were received. 
Almost half (37 comments) of the comments, express concern regarding 
water supply from groundwater withdrawal and how that withdrawal would 
impact local wells. Also of major concern is the potential impact from building 
in a floodplain and on wetlands. The remaining comments concerned 
contamination, wastewater, hydrology, pollution, storm water, barge traffic, 
and quality.  
 
Wildlife. A total of 43 comments were received regarding impacts to wildlife. 
The majority were concerns for wildlife near the Forbes site, specifically 
wildlife in the parks and wildlife refuges in the area and bald eagles. Another 
concern was what impact the power plant and transmission lines would have 
on bird migration.  
 
Other. There were 15 comments received expressing concern about noise 
pollution from operation of the plant and increased train and automobile 
traffic. Other comments concerned lighting, land use, odors, and cumulative 
effects.  
 
6.1.3 Responses to Scoping 
 
Comments received during scoping were summarized and tabulated in AECI’s 
scoping report (AECI, 2005d).  For most of the comments, AECI’s scoping 
report indicated they would be addressed in the EIS process (AECI, 2005d).  
Several comments are not addressed in this EIS because they are unrelated 
to environmental impacts.  Those included concerns about AECI and its 
dealings with county commissioners, suggestions to conduct a county-wide 
vote on allowing the power plant, and use of eminent domain to acquire 
property (AECI, 2005d).   
 
Those comments that AECI’s scoping document indicated would be addressed 
in the EIS process are specifically identified and listed under each affected 
resource in Section 3, Affected Environment and Environmental 
Consequences, in the subsections titled Identification of Issues.  They are 
then addressed in the impact discussion for each resource.  If applicable, 
actions to prevent or reduce impacts are identified. Specific items of interest 
can be looked up in the index, Section 10. 



 

 
Proposed Baseload Power Plant Consultation and Coordination 
Final Environmental Impact Statement 6-6 July 2007 

 
6.2 ADDITIONAL PUBLIC INVOLVEMENT 
 
The Draft EIS was available for a 45-day public review and comment period, 
during which time public hearings were held.  Comments received on the 
Draft EIS, and USDA/RD’s responses to those comments, are included in 
Appendix M.  This Final EIS has been revised to address comments received 
on the Draft EIS, as appropriate. The Final EIS will be available for a 30-day 
review and comment period after which the USDA/RD will prepare a Record of 
Decision (ROD). Notices announcing the availability of the Draft and Final EIS 
were published in the Federal Register and in local newspapers. Any final 
action by USDA/RD related to the proposed project will be subject to, and 
contingent upon, compliance will all relevant federal, state and local 
environmental laws and regulations and completion of the environmental 
review requirements as prescribed in the USDA/RD Environmental Polices and 
Procedures89.  
 
The public and government agencies may submit comments on this Final EIS 
during the 30-day comment period. Written comments should be addressed 
to the following: 
 

Stephanie A. Strength USDA, Rural Development  
Engineering & Environmental Staff  
1400 Independence Avenue SW  
Mail Stop 1570, Room 2244  
Washington, DC 20250-1570  
Telephone: 202-720-0468  
Email: Stephanie.strength@wdc.usda.gov 

 
6.3 ADDITIONAL AGENCY CONSULTATION AND COORDINATION 
 
The U.S. Army Corps of Engineers (USACE) is a cooperating agency for this 
EIS.   
 
The Cultural Resources Assessment for the Norborne Site (AECI, 2006m) was 
submitted to the State Historic Preservation Officer (SHPO), who concurred on 
the recommendation that no sites are eligible for the NRHP.  The concurrence 
letter is included in Appendix I, State Historic Preservation Officer’s Letter of 
Concurrence. 
                                    
89 7 CFR Part 1794 
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6.4 FUTURE PUBLIC AND AGENCY INVOLVEMENT 
 
6.4.1 List of Agencies, Organizations, and Individuals to Whom 

Copies of the Draft and Final EIS Are Sent 
 
Following is the list of agencies to whom the Draft EIS was distributed and the 
Final EIS will be distributed. 
 

• Andrew County, Missouri 

• Benton County, Missouri 

• Caldwell County, Missouri 

• Carroll County, Missouri 

• Chariton County, Missouri 

• Clay County, Missouri 

• Clinton County, Missouri 

• Daviess County, Missouri 

• Dekalb County, Missouri 

• Federal Aviation Administration 

• Federal Emergency Management Agency 

• Gentry County, Missouri 

• Green Hills Regional Planning Commission 

• Holt County, Missouri 

• Jackson County, Missouri 

• Johnson County, Missouri 

• Lafayette County, Missouri 

• Missouri Department of Agriculture 

• Missouri Department of Conservation 

• Missouri Department of Economic Development 

• Missouri Department of Natural Resources 

• Missouri Department of Transportation 
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• Missouri Farm Bureau 

• Missouri Federal Assistance Clearinghouse 

• Nodaway County, Missouri 

• Northwest Missouri Regional Council of Governments 

• Pettis County, Missouri 

• Randolph County, Missouri 

• Ray County, Missouri 

• Richardson County, Nebraska 

• Saline County, Missouri 

• Squaw Creek National Wildlife Refuge 

• State Emergency Management Agency 

• Swan Lake National  Wildlife Refuge 

• U.S. Army Corps of Engineers 

• U.S. Department of Energy 

• U.S. Department of Housing and Urban Development 

• U.S. Department of Interior 

• U.S. Environmental Protection Agency 

• U.S. Fish and Wildlife Service 

• U.S. Geological Survey 

• USDA Forest Service 

• USDA Natural Resource Conservation Service 

 

The following are project repositories that have copies of the Draft EIS and 
that will receive also receive copies of the Final EIS. 
 

• Boonslick Regional Library, Sedalia, Missouri 

• Boonslick Regional Library, Warsaw, Missouri 

• Cameron Public Library, Cameron, Missouri 

• Carnegie Library, ST. Joseph, Missouri 

• Carrollton Public Library, Carrollton, Missouri 
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• Concordia Library, Concordia, Missouri 

• DeKalb County Public Library, Maysville, Missouri 

• Dulany Memorial Library, Salisbury, Missouri 

• Downtown Library, St. Joseph, Missouri 

• East Hills Library, St. Joseph, Missouri 

• Hale Library & Museum, Hale, Missouri 

• Lexington Library, Lexington, Missouri 

• Little Dixie Regional Library, Moberly, Missouri 

• Macon Public Library, Macon, Missouri 

• Marshall Public Library, Marshall, Missouri 

• Maryville Public Library, Maryville, Missouri 

• Mid-Continent Public Library, Excelsior Springs, Missouri 

• Mid-Continent Public Library, Kearney, Missouri 

• Mound City Public Library, Mound City, Missouri 

• Norborne Public Library, Norborne, Missouri 

• Oregon Public Library, Oregon, Missouri 

• Ray County Library, Richmond, Missouri 

• Rolling Hills Consolidated Library, St. Joseph, Missouri 

• Rolling Hills Consolidated Library, Savannah, Missouri 

• Robertson Memorial Library, Higginsville, Missouri 

• Sedalia Public Library, Sedalia, Missouri 

• Sweet Springs Public Library, Sweet Springs, Missouri 

• Washington Park Library, St. Joseph, Missouri 
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U.S. Department of Agriculture/Rural Development 

Stephanie Strength Engineering and Environmental Project Manager 

U.S. Army Corps of Engineers 

Douglas Berka 
BS, Agriculture-Soils 
26 years experience 

Cooperating Agency  

URS Corporation 

Name Education And Experience Project Role 

Mary Hagerty, P.E. 
BS, Geology and Civil Engineering 
MS, Geotechnical Engineering 
21 years experience 

Principal author 

Ken Hagg, P.E. 
BS, Civil Engineering 
36 years experience 

Air resources and impacts, 
Peer review 

CONTRIBUTOR/REVIEWER 
U.S. Department of Agriculture/Rural Development 

Ayesh Abu-Eid Power Supply Division Reviewer 

Richard Fristik Engineering and Environmental Reviewer 
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Steven Slovikosky Power Supply Division Reviewer 
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URS Corporation 
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BS, Civil Engineering 
MS, Geotechnical Engineering 
40 years experience 

Groundwater and wells technical 
review 
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BS, Agriculture-Agronomy 
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Peer review 

David Lamoree BS, Chemical Engineering Air resources and impacts 
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BS, Civil Engineering 
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9. GLOSSARY 
Abiotic: Non-living or non-biological; includes chemical and physical 
environments and processes. 
 
Acoustic environment: The totality of noise within a given area. 
 
ACHP: See “Advisory Council on Historic Preservation”. 
 
Advisory Council on Historic Preservation: An independent federal 
agency that promotes the preservation, enhancement, and productive use of 
our nation’s historic resources, and advises the President and Congress on 
national historic preservation policy. 
 
Aesthetic resources: See “Visual resources”. 
 
Agency for Toxic Substances and Disease Registry (ATSDR): Based in 
Atlanta, Georgia, ATSDR is a federal public health agency of the U.S. 
Department of Health and Human Services. It serves the public by6 using 
science, taking public health actions, and providing health information to 
prevent harmful exposures and diseases related to toxic substances. 
 
Air quality: The characteristics of the ambient air (all locations accessible to 
the general public) as indicated by concentrations of the six air pollutants for 
which national standards have been established, and by measurement of 
visibility in mandatory federal Class I areas. 
 
Airshed: A geographic area where air pollutants from sources “upstream,” or 
within a discrete atmospheric area of flow, are present in the air. While 
watersheds are actual physical features of the landscape, airsheds are 
determined using mathematical models of atmospheric deposition. 
 
All-requirements power contract. A formal agreement between a power 
supply system and its member distribution systems. In this contract the 
distribution systems agree to purchase all their wholesale power needs from 
the power supply system at rates prescribed in the agreement and adjusted 
periodically to meet the power supply system’s cost of providing the power. 
 
Alluvial: Pertaining to sediments deposited by modern streams or rivers. 
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Alternatives analysis: What CEQ calls the “heart of the EIS;” the evaluation 
of the Proposed Action compared to all of the alternatives used to define the 
issues and provide a clear basis or choice among the options 
 
Ambient air: Any unconfined portion of the atmosphere: open air, 
surrounding air. 
 
American Society for Testing and Materials (ASTM): ASTM develops 
technical standards for industry worldwide. 
 
Anhydrous ammonia: Synthetic ammonia used as a nitrogen fertilizer, it is 
the basis for the production of all nitrogen fertilizers as well as being a direct 
application material. It is made through a reaction between gas and nitrogen. 
 
Anthropogenic: Of or caused by humans. 
 
Aquifer: A layer of earth materials that can yield a usable quantity of water 
to wells. 
 
Archeology: The scientific study, interpretation, and reconstruction of past 
human cultures from an anthropological perspective based on the 
investigation of surviving physical evidence of human activity and the 
reconstruction of related past environments. 
 
Archeological resources: Any material of human life or activities that is at 
least 100 years old, and that is of archaeological interest. 
 
Attainment area: An area considered to have air quality as good as or 
better than the National Ambient Air Quality Standards (NAAQS) as defined in 
the Clean Air Act (CAA). An area may be an attainment area for one pollutant 
and a non-attainment area for others. 
 
Autism: A brain disorder that begins in early childhood and persists 
throughout adulthood; it affects three crucial areas of development: 
communication, social interaction, and creative or imaginative play. 
 
Availability Factor. The amount of time that a plant is able to produce 
electricity over a certain period, divided by the amount of time in that period.  
(See also capacity factor.) 
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Average Daily Traffic (ADT): Daily number of vehicular movements (e.g., 
passenger vehicles, buses, and trucks) in both directions on a segment of 
roadway, averaged over a period less than a year. 
 
Baghouse: An enclosed structure that uses filter bags to help remove sulfur 
dioxide, fly ash, and other particulates from flue and other exhaust gases. 
 
Base flood: The flood having a one percent chance of being equaled or 
exceeded in any given year. This is the regulatory standard also referred to as 
the "100-year flood." The base flood is the national standard used by the NFIP 
and all federal agencies for the purposes of requiring the purchase of flood 
insurance and regulating new development. Base Flood Elevations (BFEs) are 
typically shown on Flood Insurance Rate Maps (FIRMs). 
 
Base Flood Elevation (BFE): The computed elevation to which floodwater is 
anticipated to rise during the base flood. Base Flood Elevations (BFEs) are 
shown on Flood Insurance Rate Maps (FIRMs) and on the flood profiles. 
 
Base load: The minimum demands of electricity on a power station over a 
given period of time; the amount of electricity required to operate a plant 
continuously, day and night, all year long. 
 
Baseload Plant. A plant, usually housing high-efficiency steam-electric units, 
which is normally operated to take all or part of the minimum load of a 
system, and which consequently produces electricity at an essentially 
constant rate and runs continuously. These units are operated to maximize 
system mechanical and thermal efficiency and minimize system operating 
costs. 
 
Berm: A curb, ledge, wall or mound used to contain water, separate 
materials, and/or prevent the spread of contaminants. 
 
Best management practices (BMPs): Methods that have been determined 
to be the most effective, practical means of preventing or reducing pollution 
from non-point sources, including construction sites. 
 
BFE: See “Base Flood Elevation”. 
 
Bioaccumulation/ biomagnifications: The collection or amplification of a 
substance in a biological system; the increase in tissue concentration of 
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bioaccumulated chemical as the chemical passes up through two or more 
trophic levels. 
 
Biogas: Gas, typically rich in methane, that is produced by the fermentation 
of organic matter such as manure under anaerobic conditions. 
 
Blowdown: Removal of liquids or solids from a process, a storage vessel, or 
an evaporative system by the use of pressure to reduce mineral concentration 
that can cause scaling. 
 
Burlington Northern and Santa Fe (BNSF) Railway: Headquartered in 
Fort Worth, Texas, BNSF is one of the largest railroad networks in North 
America. It was formed in 1996 when the Atchison, Topeka and Santa Fe 
Railway was merged into the Burlington Northern Railroad. 
 
Busbar cost: The wholesale cost to generate power at a plant. 
 
Capacity Factor. The amount of electricity that a plant produces over a 
period of time, divided by the amount of electricity it could have produced if it 
had run at full power over that time period. 
 
Cave: A natural cavity beneath the earth’s surface. Caves are formed when 
slightly acidic water combines with limestone or dolomitic rock, and dissolves 
the rock, creating a cavity. 
 
Coal Combustion Product (CCP): Large-volume, non-hazardous waste 
products resulting from combustion of coal at power plants; CCPs that are 
disposed of in landfills, surface impoundments, or used as mine backfill, are 
regulated under subtitle D of the Resource Conservation and Recovery Act, 
and are thus subject to significantly stricter federal regulation than reused 
CCPs. 
 
Co-firing: The practice of introducing biomass in high-efficiency, coal-fired 
boilers as a supplemental energy source. 
 
Collector well: A well consisting of a hollow cylindrical concrete caisson that 
is sunk into the ground from which horizontal well screen laterals project into 
the surrounding aquifer that allow water to enter the well. 
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Combined Cycle: An electric generating technology in which electricity is 
produced from otherwise lost waste heat exiting from one or more gas 
(combustion) turbines. The exiting heat is routed to a conventional boiler or 
to a heat recovery steam generator for utilization by a steam turbine in the 
production of electricity. This process increases the efficiency of the electric 
generating unit.  
 
Combustion: Burning. Many important pollutants, such as sulfur dioxide, 
nitrogen oxides, and particulates (PM-10) are combustion products of the 
burning of fuels such as coal, oil, gas and wood. 
 
Community (in reference to NFIP): Any state, or area or political subdivision 
thereof, or any Indian tribe or authorized tribal organization or Alaska Native 
village or authorized native organization, which has authority to adopt and 
enforce floodplain management regulations for the areas within its 
jurisdiction. 
 
Comprehensive Environmental Response, Compensation and Liability 
Information System (CERCLIS): Contains information on hazardous waste 
sties, potentially hazardous waste sites, and remedial activities across the 
nation, including existing and potential NPL sites. 
 
Contamination: Introduction into water, air, and soil of microorganisms, 
chemicals, toxic substances, wastes, or wastewater in a concentration that 
makes the medium unfit for its next intended use. 
 
Contour: An imaginary line of constant elevation on the ground surface.  The 
corresponding line on a map is called a “contour line”. 
 
Criteria: Standards, rules, or tests on which a judgment or decision may be 
based. 
 
Criteria air pollutants: A group of 6 common air pollutants regulated by 
EPA on the basis of criteria (information on health and/or environmental 
effects of pollution) and for which NAAQS have been established. In general, 
criteria air pollutants are widely distributed over the country. They are: PM, 
carbon monoxide (CO), sulfur dioxide (SO2), ozone (O3), nitrogen dioxide 
(NO2), and lead (Pb). 
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Cultural resources: Any building, site, district, structure, object, data, or 
other material significant in history, architecture, archeology, or culture.  
Cultural resources include: historic properties as defined in the National 
Historic Preservation /Act (HNPA), cultural items as defined in the Native 
American Graves Protection and Repatriation Act (NAGPRA), archeological 
resources as defined in the Archeological Resources Protection Act (ARPA), 
sacred sites as defined in  Executive Order 13007, Protection and 
Accommodation of Access to “Indian Sacred Sites,” to which access is 
provided under the American Indian Religious Freedom Act (AIRFA), and 
collections. 
 
Cumulative impacts:  Impact on the environment that results from the 
incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (federal or 
non-federal) or person undertakes such actions. Effects resulting from 
individually minor but collectively significant actions taking place over a 
period of time. 
 
dBA (A-weighted decibel): The unit measurement of sound level calculated 
by taking ten times the common logarithm of the ration of the magnitude of 
the particular sound pressure to the standard reference sound pressure of 20 
micropascals and its derivatives. 
 
Decibel (dB): The A-scale sound level is a quantity, in decibels, read from a 
standard sound-level meter with A-weighting circuitry. The A-scale weighting 
discriminates against the lower frequencies according to a relationship 
approximating the auditory sensitivity of the human ear. The A-scale sound 
level measures approximately the relative “noisiness” or “annoyance” of many 
common sounds. 
 
Detritus: Minute fragments of plant parts found on the soil surface. 
 
Discharge: The volume of fluid plus suspended sediment that passes a given 
point within a given period of time. 
 
Dissolved Oxygen: An amount of oxygen dispersed in water, usually 
expressed as mg/L; DO sustains the lives of fish and other aquatic organisms; 
cold and flowing water usually contains more DO than worm, stagnant water. 
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Dominant Species: A plant species that exerts a controlling influence on or 
defines the character of a community. 
 
Drained: A condition in which ground or surface water has been reduced or 
eliminated from an area by artificial means. 
 
Drawdown: The change in groundwater level that results from pumping. It is 
determined from the difference between the depth to the groundwater surface 
at a given time after pumping has started and the depth to the groundwater 
surface prior to the start of pumping. 
 
Electric load: The combined electrical needs of all units in a system. 
 
Emergent plant: A rooted herbaceous plant species that has parts extending 
above water surface. 
 
Endangered species: A species that is threatened with extinction 
throughout all or a significant portion of its range. 
 
Entrainment (streams): The incidental trapping of fish and other aquatic 
organisms in the water, for example, used for cooling electrical power plants 
or in waters being diverted for irrigation or similar purposes. 
 
Environment: The total surroundings of an organism, including both non-
living (abiotic) and living (biotic) components, that is, other plants and 
animals as well as those of its own kind. 
 
Environmental assessment: A concise public document which serves to 
briefly provide sufficient evidence and analysis for determining whether to 
prepare an EIS [environmental impact statement] or a Finding of No 
Significant Impact (FONSI) in compliance with NEPA. 
 
Environmental Site Assessment: Provides a good general indication of the 
past and existing conditions on a site that could indicate a recognized 
environment condition (i.e., contamination). 
 
Farmland Protection Policy Act (FPPA): A federal law that aims to 
minimize the impact federal programs have on the unnecessary and 
irreversible conversion of farmland to non-agricultural uses. It assures that, 
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to the extent possible, federal programs are administered to be compatible 
with state, local, and private programs and policies to protect farmland. 
 
Federal Aviation Administration (FAA): Federal agency primarily 
responsible for the advancement, safety and regulation of civil aviation in the 
United States (U.S.). 
 
Fill material: Any material placed in an area to increase surface elevation. 
 
FIRM: See “Flood Insurance Rate Map”. 
 
Flood Insurance Rate Map (FIRM): The official map of a community on 
which FEMA has delineated both the special hazard areas and the risk 
premium zones applicable to the community. 
 
Flood zones: Flood hazard areas identified on the Flood Insurance Rate Map 
are identified as a Special Flood Hazard Area (SFHA). SFHA is defined as the 
area that will be inundated by the flood event having a 1-percent chance of 
being equaled or exceeded in any given year. The 1-percent annual chance 
flood is also referred to as the base flood or 100-year flood. SFHAs are 
labeled as Zone A, Zone AO, Zone AH, Zones A1-A30, Zone AE, Zone A99, 
Zone AR, Zone AR/AE, Zone AR/AO, Zone AR/A1-A30, Zone AR/A, Zone V, 
Zone VE, and Zones V1-V30. Moderate flood hazard areas, labeled Zone B or 
Zone X (shaded) are also shown on the FIRM, and are the areas between the 
limits of the base flood and the 0.2-percent-annual-chance (or 500-year) 
flood. The areas of minimal flood hazard, which are the areas outside the 
SFHA and higher than the elevation of the 0.2-percent-annual-chance flood, 
are labeled Zone C or Zone X (unshaded). 
 
Flooded: A condition in which the soil surface is temporarily covered with 
flowing water from any source, such as streams overflowing their banks, 
runoff from adjacent or surrounding slopes, inflow form high tides, or any 
combination of sources. 
 
Floodway: A "Regulatory Floodway" means the channel of a river or other 
watercourse and the adjacent land areas that must be reserved in order to 
discharge the base flood without cumulatively increasing the water surface 
elevation more than a designated height. Communities must regulate 
development in these floodways to ensure that there are no increases in 
upstream flood elevations. For streams and other watercourses where FEMA 
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has provided Base Flood Elevations (BFEs), but no floodway has been 
designated, the community must review floodplain development on a case-
by-case basis to ensure that increases in water surface elevations do not 
occur, or identify the need to adopt a floodway if adequate information is 
available. 
 
Flora: A list of all plant species that occur in an area. 
 
Flue gas: The air coming out of a chimney after combustion; it can include 
nitrogen oxides, carbon oxides, water vapor, sulfur oxides, particles and 
many chemical pollutants. 
 
Flue gas desulfurization: Removes PM and SO2 by producing contact 
between the exhaust gas and a scrubbing slurry (generally lime or limestone). 
Mounted horizontal plates facilitate the transport of the slurry, whose contact 
with the exhaust gas forms a wet mixture of calcium sulfite and sulfate. 
 
Fly ash: Non-combustible residual particles expelled by flue gas. 
 
Frequency (inundation or soil saturation): The periodicity of coverage of an 
area by surface water or soil saturation.  It is usually expressed as the 
number of years (e.g. 50 years) the soil is inundated or saturated at least 
once each year during part of the growing season per 100 years or as 1-, 2-, 
5-year, etc., inundation frequency. 
 
Fugitive dust: Particles lifted into the ambient air due to man-made and 
natural activities such as the movement of soil, vehicles, equipment, blasting, 
and wind. This excludes PM emitted directly from the exhaust of motor 
vehicles and other internal combustion engines. 
 
Gas Turbine Plant. A plant in which the electricity is produced by a gas 
turbine (typically of an air compressor, one or more combustion chambers, 
where liquid or gaseous fuel is burned and the hot gases are passed to the 
turbine and where the hot gases expand to drive the generator and are then 
used to run the compressor).  
 
Gasification: A method of treating coal or other carbon containing solids or 
liquids to produce combustible gas that can be collected and burned to 
generate power or processed into chemicals and fuels. 
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Generating capacity: The total amount of electrical power that a utility can 
produce at any one time, usually measured in megawatts; three types of 
generating capacity include a base load, an intermediate load, and a peaking 
capacity. 
 
Geothermal resources: Internal heat of the earth when used as a source of 
energy, it is usually contained in underground reservoirs of steam, hot water, 
and hot dry rocks. 
 
Glacial-Fluvial deposits: Earth materials that have been deposited or 
formed by either the action of glaciers or by streams or rivers, or sediments 
formed by glaciers and re-deposited by streams. 
 
Groundwater: Water in the porous rocks and soils of the earth’s crust; a 
gratuitous proportion of the total supply of fresh water. 
 
Growing season: The portion of the year when soil temperatures at 19.7 
inches below the soil surface are higher than biologic zero (5○ C) (US 
Department of Agriculture - Soil Conservation Service 1985). 
 
Habitat: The environment occupied by individuals of a particular species, 
population, or community. 
 
Hazardous substances: Solid or liquid materials, which may cause or 
contribute to mortality or serious illness by virtue of physical and chemical 
characteristics, or pose a hazard to human health or the environment when 
improperly managed, disposed of, treated, stored, or transported. 
 
Hazardous waste: A waste or combination of wastes which, because of its 
quantity, concentration, or physical, chemical, or infectious characteristics, 
may either cause, or significantly contribute to an increase in mortality or an 
increase in serious, irreversible illness; or pose a substantial present or 
potential hazard to human health or the environment when improperly 
treated, stored, transported, disposed of, or otherwise managed. 
 
Haze: An atmospheric aerosol of sufficient concentration to be visible. The 
particles are too small to see individually, but reduce visual range by 
scattering light. 
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Heat: The transfer of energy from one object at a higher temperature to 
another object at a lower temperature. 
 
Heavy metals: Metallic elements like mercury, lead, cadmium, arsenic, 
copper and zinc that can be harmful pollutants when they enter air, soil, and 
water. 
 
Historic Property: As defined by the NHPA, a historic property or historic 
resource is any prehistoric or historic district, site, building, structure, or 
object included in, or eligible for inclusion in, the National Register of Historic 
Places (NRHP), including any artifacts, records, and remains that are related 
to and located in such properties. The term also includes properties of 
traditional religious and cultural importance (traditional cultural properties), 
which are eligible for inclusion in the NRHP as a result of their association with 
the cultural practices or beliefs of an Indian tribe or Native Hawaiian 
organization. 
 
Hydraulic Conductivity: A measure of the permeability of a porous media. 
Specifically it is defined as the volume of water that can flow through a unit 
cross section of a media under a unit hydraulic gradient. It has units of a 
velocity and can be expressed in terms of feet per day (ft/day) or in gallons 
per day per square foot (gpd/ft2). 
 
Hydric soil: A soil that is saturated, flooded or ponded long enough during 
the growing season to develop anaerobic conditions that favor the growth and 
regeneration of hydrophytic vegetation (US Department of Agriculture-Soil 
Conservation Service 1985). Hydric soils that occur in areas having positive 
indicators of hydrophytic vegetation and wetland hydrology are wetland soils. 
 
Hydroelectric: Related to electric energy produced by moving water (i.e. 
through a dam on a river that stores water in a reservoir). 
 
Hydrology: The science dealing with the properties, distribution, and 
circulation of water. 
 
Hydrophytic vegetation: The sum total of macrophytic plant life growing in 
water or on a substrate that is at least periodically deficient in oxygen as a 
result of excessive water content.  When hydrophytic vegetation comprises a 
community where indicators of hydric soils and wetland hydrology also occur, 
the area has wetland vegetation. 
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Impairment: An adverse impact on a resource or a value (i.e. when a 
significant adverse impact reaches the level of impairing a national park, it is 
prohibited under the Organic Act of 1916). 
 
Intermediate Load. The range from base load to a point between base load 
and peak. This point may be the midpoint, a percent of the peakload, or the 
load over a specified time period.  
 
Karst: A landscape characterized by the presence of caves, springs, sinkholes 
and losing streams, created as groundwater dissolves soluble rock such as 
limestone or dolomite. 
 
Levee: A natural or man-made feature of the landscape that restricts 
movements of water into or through and area. 
 
Levelized cost: The present value of the total cost of building and operating 
a generating plant over its economic life, converted to equal annual 
payments; costs are levelized (adjusted to remove the impact of inflation) in 
real dollars. 
 
Limestone: A sedimentary rock composed of calcium carbonate; a rock of 
marine origin derived from the lime mud and ooze that accumulated on calm, 
shallow sea floors. 
 
Losing stream: A surface stream that loses a significant amount of its flow 
to the subsurface through bedrock openings. 
 
Macrophyte: Any plant species that can be readily observed without the aid 
of optical magnification.  This includes all vascular plant species and mosses 
(e.g., Sphagnum spp.), as well as large algae (e.g. Chara spp., kelp). 
 
Man-induced wetland: Any area that develops wetland characteristics due 
to some activity (e.g. irrigation) of man. 
 
Mean sea level: A datum, or “plane of zero elevation”, established by 
averaging all stages of oceanic tides over a 19-year tidal cycle or “epoch”.  
This plane is corrected for curvature of the earth and is the standard 
reference for elevations on the earth’s surface.  The correct term for mean 
sea level is the National Geodetic Vertical Datum (NGVD). 
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Megawatthour (MWh). One million watts delivered for one hour.  
 
Mesophytic: Any plant species growing where soil moisture and aeration 
conditions lie between extremes.  These species are typically found in habitats 
with average moisture conditions, neither very dry nor very wet. 
 
Methylation: Conversion of mercury (Hg) into methylmercury (CH3Hg) 
through biotic (living) or abiotic (non-living) processes in the environment. 
 
Metropolitan Statistical Area (MSA): As defined by the federal Office of 
Management and Budget, an MSA is an urban area that meets specified size 
criteria: either it has a core city of at least 50,000 inhabitants within its 
corporate limits, or it contains an urbanized area of at least 50,000 
inhabitants and has a total population of at least 100,000. The Great Falls 
MSA is coincident 
with Cascade County. 
 
Mitigation: A method or action to reduce or eliminate adverse program 
impacts. 
 
Monitoring (monitor): Systematically observing, recording, or measuring 
some environmental attribute, such as air quality or water quality, or 
ascertaining compliance with a given law, regulation, or standard. For 
example, measurement of air pollution is referred to as monitoring. EPA, state 
and local agencies measure the types and amounts of pollutants in the 
ambient air. The 1990 CAA Amendments require certain large polluters to 
perform enhanced monitoring to provide an accurate picture of how much 
pollution is being released into the air. The 1990 CAA requires states to 
monitor community air in polluted areas to check on whether the areas are 
being cleaned up according to schedules set out in the law. 
 
Mottles: Spots or blotches of different color or shades of color interspersed 
within the dominant color in a soil layer, usually resulting from the presence 
or periodic reducing soil conditions. 
 
MSA: See “Metropolitan Statistical Area”. 
 
National Environmental Policy Act (NEPA): Establishes procedures that 
federal agencies must follow in making decisions on federal actions that may 
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impact the environment. Procedures include evaluation of environmental 
effects of proposed actions, and alternatives to proposed actions, involvement 
of the public and cooperating agencies. 
 
National Ambient Air Quality Standards (NAAQS): Standards established 
at the federal level that define the limits for airborne concentrations of 
designated “criteria” pollutants (e.g. nitrogen dioxide, sulfur dioxide, CO, PM, 
O3, and lead) to protect public health with an adequate margin of safety 
(primary standards) and to protect public welfare, including plant and animal 
life, visibility, and materials (secondary standards).  States may establish 
more stringent standards if they want to do so. 
 
National Flood Insurance Program (NFIP): The NFIP is a federal program 
enabling property owners in participating communities to purchase insurance 
as a protection against flood losses in exchange for state and community 
floodplain management regulations that reduce future flood damages.   
 
National Priorities List (NPL): List of national priorities among the known 
releases or threatened releases of hazardous substances, pollutants, or 
contaminants throughout the U.S. and its territories; sites listed in the NPL 
also are known as Superfund sites. 
 
National Register of Historic Places (NHRP): The nation's official list of 
cultural resources worthy of preservation. Authorized under the National 
Historic Preservation Act of 1966, the National Register is part of a national 
program to coordinate and support public and private efforts to identify, 
evaluate, and protect our historic and archeological resources. Properties 
listed in the Register include districts, sites, buildings, structures, and objects 
that are significant in American history, architecture, archeology, engineering, 
and culture. The National Register is administered by the National Park 
Service. 
 
Native vegetation: Plant life that occurs naturally in an area without 
agriculture or cultivation efforts. 
 
Navigable waters: The Waters of the United States, including the territorial 
seas; all waters that are currently used, were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters that 
are subject to the ebb and flow of the tide, as defined by Title 40 of the Code 
of Federal Regulations, Section 110.1 (40 CFR 110.1). 
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NEPA: See “National Environmental Policy Act”. 
 
Net Generation. Gross generation minus plant use from all electric utility 
owned plants. The energy required for pumping at a pumped-storage plant is 
regarded as plant use and must be deducted from the gross generation.  
 
Neurotoxicity: Having the capability of harming nerve tissue. 
 
NFIP: See “National Flood Insurance Program”. 
 
Noise: Sound that is perceived by humans as annoying and unwanted. 
 
Non-attainment area: An area that has been designated by the U.S. 
Environmental Protection Agency and the appropriate state air quality agency 
as exceeding one or more National Ambient Air Quality Standards. 
 
Non-hydric soil: A soil that has developed under predominantly aerobic soil 
conditions. These soils normally support mesophytic or xerophytic species. 
 
No-rise Certification for Floodways: Any project in a floodway must be 
reviewed to determine if the project will increase flood heights. An 
engineering analysis must be conducted before a permit can be issued. The 
community's permit file must have a record of the results of this analysis, 
which can be in the form of a No-rise Certification. This No-rise Certification 
must be supported by technical data and signed by a registered professional 
engineer. The supporting technical data should be based on the standard 
step-backwater computer model used to develop the 100-year floodway 
shown on the Flood Insurance Rate Map (FIRM) or Flood Boundary and 
Floodway Map (FBFM). 
 
NPL: See “National Priorities List”. 
 
NRHP: See “National Register of Historic Places”. 
 
Organic soil: soil is classified as an organic soil when it is: (1) saturated for 
prolonged periods (unless artificially drained) and has more than 30-percent 
organic matter if the mineral fraction is more than 50-percent clay, or more 
than 20-percent organic matter if the mineral fraction has no clay; or (2) 
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never saturated with water for more than a few days and having more than 
34-percent organic matter. 
 
Palustrine emergent wetland: Classification of the U.S. Fish and Wildlife 
Service for non-tidal wetlands dominated by trees, shrubs, or persistent 
emergent vegetation. Palustrine emergent wetlands include vegetated 
wetlands traditionally called by such names as marsh, swamp, bog, fen, and 
prairie. They also include small, shallow, permanent or intermittent water 
bodies often called ponds. 
 
Particulate matter (PM): Solid or liquid matter suspended in the 
atmosphere. 
 
Peak Demand. The maximum load during a specified period of time. 
 
Peak Load Plant. A plant usually housing gas turbines; diesels; or pumped-
storage hydroelectric equipment normally used during the peak-load periods. 
 
Peaking Capacity. Capacity of generating equipment normally reserved for 
operation during the hours of highest daily, weekly, or seasonal loads. Some 
generating equipment may be operated at certain times as peaking capacity 
and at other times to serve loads on an around-the-clock basis. 
 
Photochemical: Of or pertaining to chemical action of light, or produced by 
it. 
 
Photovoltaic: Converting light into electricity; semiconductor devices that 
convert sunlight into direct current electricity (i.e. solar cells). 
 
Plant community: All of the plant populations occurring in a shared habitat 
or environment. 
 
Plume: A continuous emission from a point source of contamination that has 
a starting point and a noticeable pathway. 
 
Poorly drained: Soils that commonly are wet at or near the surface during a 
sufficient part of the year that field crops cannot be grown under natural 
conditions.  
 
Potable: A liquid, usually water, which is drinkable. 
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Powder River Basin: An area containing the world’s largest single deposit of 
low-sulfur coal, located in southeastern Montana and northeastern Wyoming. 
 
Power purchase agreement: The off-take contract from a large customer 
to buy the electricity generated by a power plant. 
 
Pressure Transducer: A device that generates an electrical signal that 
varies in proportion to the amount of pressure that the device is exposed to. 
The electrical signal can be converted to a digital signal that can be stored on 
a computer as a record of the pressures that the transducer is exposed to, 
such as head pressures (groundwater levels) within a well. 
 
Pulverized coal: A coal that has been crushed to a fine dust in a grinding 
mill. It is blown into the combustion zone of a furnace and burns very rapidly 
and efficiently. 
 
Radiative forcing.  Radiative forcing is a measure of how the energy balance 
of the Earth-atmosphere system is influenced when factors that affect climate 
are altered. The word radiative arises because these factors change the 
balance between incoming solar radiation and outgoing infrared radiation 
within the Earth’s atmosphere. This radiative balance controls the Earth’s 
surface temperature. The term forcing is used to indicate that Earth’s 
radiative balance is being pushed away from its normal state. 
 
Reclamation/ remediation: The process of restoring an area to an 
acceptable pre-existing condition; an action to correct damage to the 
environment (i.e. after a power plant is decommissioned or shut down). 
 
Relief: The change in elevation of a land surface between two points; 
collectively, the configuration of the earth’s surface, including such features 
as hills and valley. 
 
Rhizosphere: The zone of soil in which interactions between living plant 
roots and microorganisms occur. 
 
Routine wetland determination: A type of wetland determination in which 
office data and/or relatively simple, rapidly applied onsite methods are 
employed to determine whether or not an area is a wetland.  
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Runoff: The non-infiltrating water entering a stream or other conveyance 
channel shortly after a rainfall. 
 
Sample plot: An area of land used for measuring or observing existing 
conditions. 
 
Saturated soil conditions: A condition in which all easily drained voids 
(pores) between soil particles in the root zone are temporarily or permanently 
filled with water to the soil surface at pressures greater than atmospheric. 
 
Scenic resources: See “Visual resources”. 
 
Scoping: Planning process that solicits people's and “stakeholders’” opinions 
on the value of a park, issues facing a park, and the future of a park. Also 
used in the NEPA process at the outset of preparing an EA or an EIS to help 
determine the scope of the study and the major issues that merit 
investigation and analysis. 
 
Sediment: Particles derived from rock or biological sources that have been 
transported by water. 
 
Selective catalytic reduction: A non-combustion control technology that 
converts nitrogen oxides (NOX) into molecular nitrogen and water by injecting 
a reducing agent (i.e. ammonia) into the flue gas in the presence of a 
catalyst. 
 
Sensitive receptor: Areas defined as those sensitive to noise, such as 
hospitals, residential areas, schools, outdoor theaters, and protected wildlife 
species. 
 
SFHA: See “Special Flood Hazard Area”. 
 
SHPO: See “State Historic Preservation Officer”. 
 
Siltation: Deposition of fine mineral particles (silt) on the beds of streams or 
lakes. 
 
Sinkhole: A rounded depression in the landscape formed when an 
underground cavity collapses. 
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Soil: Unconsolidated mineral and organic material that supports, or is capable 
of supporting, plants, and which has recognizable properties due to the 
integrated effect of climate and living matter acting upon parent material, as 
conditioned by relief over time. 
 
Special Flood Hazard Area (SFHA): The land area covered by the 
floodwaters of the base flood is the Special Flood Hazard Area (SFHA) on NFIP 
maps. The SFHA is the area where the NFIP's floodplain management 
regulations must be enforced and the area where the mandatory purchase of 
flood insurance applies. The SFHA includes Zones A, AO, AH, A1-30, AE, A99, 
AR, AR/A1-30, AR/AE, AR/AO, AR/AH, AR/A, VO, V1-30, VE, and V. 
 
Specific Capacity: A measure of the productivity of a well. It is determined 
by dividing the pumping rate of a well by the amount of drawdown. It is 
typically expressed in units of gallons per minute per foot of drawdown 
(gpm/ft). 
 
Specific Conductance: A measure of the ability of water to conduct 
electricity. It roughly correlates to the total dissolved concentration of ionic 
constituents (chemicals that form charged particles when dissolved) in the 
water, and is thus a general indicator of water quality. Pure water has very 
low specific conductance. As the amount of ionic constituents dissolved in the 
water increases, the specific conductance increases. It is expressed in units of 
microsiemens per centimeter (μS/cm) or the equivalent unit micromhos per 
centimeter (μmhos/cm) 
 
Source: Any place or object from which pollutants are released. A source can 
be a power plant, factory, dry cleaning business, gas station or farm. Cars, 
trucks and other motor vehicles are sources, and consumer products and 
machines used in industry can be sources too. Sources that stay in one place 
are referred to as stationary sources; sources that move around, such as cars 
or planes, are called mobile sources. 
 
Species: All organisms of a given kind; a group of plants or animals that 
breed together but are not bred successfully with organisms outside their 
group. 
 
Spring: A natural discharge of water from a rock or soil to the surface. 
 



 

 
Proposed Baseload Power Plant Glossary 
Final Environmental Impact Statement 9-20 July 2007 

State Historic Preservation Officer (SHPO): Appointed under the 
authority of the National Historic Preservation Act of 1966, the State Historic 
Preservation Officer is the official in each state and territory charged with 
administering national and state historic preservation program at the state 
level. 
 
Storativity: A measure of an aquifer’s ability to store water. Specifically it is 
the volume of water that an aquifer stores or releases per unit surface area of 
the aquifer per unit change in hydraulic head. Storativity is a unitless value. 
 
Storm water: Runoff water resulting from precipitation. 
 
Sub-bituminous coal: A coal with a heating value between bituminous 
(soft; high in carbon) and lignite (young; low-grade; low in sulfur) with low-
fixed carbon and high percentages of volatile matter and moisture.  Coal 
mined in the Power River Basin of Wyoming is an example of sub-bituminous 
coal. 
 
Topography: The configuration of a surface, including its relief and the 
position of its natural and man-made features.  
 
Toxicity: A measure of how toxic or poisonous something is. 
 
Tree: A woody plant plan 3.0 in. in diameter at breast height, regardless of 
height (exclusive of woody vines). 
 
Turbidity: A measure of water clarity; a measure of the amount of 
suspended solids (usually fine clay or silt particles) in water and thus the 
degree of scattering or absorption of light in the water. 
 
Viewshed: Subunits of the landscape where the scene is contained by 
topography, similar to a watershed. 
 
Visual resources: The quality of the environment as perceived through the 
visual sense; visual resources are evaluated by comparing project features 
with the major features in the existing landscape; denotes an interaction 
between a human observer and the landscape he or she is observing. 
 
Volatile Organic Compounds (VOCs): Any organic compound that 
participates in atmospheric photochemical reactions. Some compounds are 
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specifically listed as exempt due to their having negligible photochemical 
reactivity. [40 CFR 5 1.100.]   Photochemical reactions of VOCs with oxides of 
nitrogen and sulfur can produce O3 and PM. 
 
Waste-to-energy: A range of processes associated with municipal or 
industrial waste where the waste is burned, gasified or digested at a high 
temperature. Energy is recovered from these processes (usually in the form 
of heat) and is reclaimed to produce steam and/or generate electricity. 
 
Water table: The upper surface of groundwater or that level below which the 
soil is saturated with water.  It is at least 6 in. thick and persists in the soil for 
more than a few weeks. 
 
Well Development: The process of removing fine-grained materials from 
around a well screen to ensure that the screen is open to the aquifer and to 
maximize the well’s performance. Well development is typically accomplished 
by pumping or surging the well. Pumping for development can be 
accomplished by air-lifting, a method in which a pipe is installing into the well 
through which compressed air is injected. The air forces water up out of the 
well casing carrying the fine-grained materials that can pass through well 
screen along with it. 
 
Well Screen: Part of a well in an unconsolidated aquifer that is designed to 
maximize the amount of water that enters the well while minimizing the 
amount of sand or fine-grained materials that can enter the well. A well 
screen can be simply pipe with numerous slots cut through it. Wire-wrapped 
well screen provides the maximum amount of open area. It is constructed 
from a number of metal rods running the length of the screen around which a 
wire is wrapped and attached by welding. A gap is left between successive 
wraps of the wire to form a continuous slot that allows the entrance of water 
into the screen. For either cut slot or wirewrapped well screen, the size of the 
slot opening is selected based on the grain-size distribution of the aquifer 
materials. 
 
Wetland determination: The process or procedure by which an area is 
adjudged a wetland or non-wetland. 
 
Wetland hydrology: The sum total of wetness characteristics in areas that 
are inundated or have saturated soils for a sufficient duration to support 
hydrophytic vegetation. 
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Wetland plant association: Any grouping of plant species that recurs 
wherever certain wetland conditions occur. 
 
Wetland soil: A soil that has characteristics developed in a reducing 
atmosphere, which exists when periods of prolonged soil saturation result in 
anaerobic conditions.  Hydric soils that are sufficiently wet to support 
hydrophytic vegetation are wetland soils. 
 
Wetland vegetation: The sum total of macrophytic plant life that occurs in 
areas where the frequency and duration of inundation or soil saturation 
produce permanently or periodically saturated soils of sufficient duration to 
exert a controlling influence on the plant species present.  Hydrophytic 
vegetation occurring in areas that also have hydric soils and wetland 
hydrology may be properly referred to as wetland vegetation. 
 
Wetlands: Those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas. 
 
Xerophytic: A plant species that is typically adapted for life in conditions 
where a lack of water is a limiting factor for growth and/or reproduction.  
These species are capable of growth in extremely dry conditions as a result of 
morphological, physiological, and/or reproductive adaptation. 
 
Zone A (in reference to FEMA FIRMs): Areas subject to inundation by the 1-
percent-annual chance flood event generally determined using approximate 
methodologies. Because detailed hydraulic analyses have not been 
performed, no Base Flood Elevations (BFEs) or flood depths are shown. 
Mandatory flood insurance purchase requirements and floodplain 
management standards apply. 
 
Zones AE and A1 through 30 (in reference to FEMA FIRMs): Areas subject 
to inundation by the 1-percent-annual chance flood event determined by 
detailed methods. Base Flood Elevations (BFEs) are shown. Mandatory flood 
insurance purchase requirements and floodplain management standards 
apply. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Federal 

Clean Water Act (Federal Water Pollution Control Act), as amended [33 USCA Sect. 1251 et seq.] 

Section 401 of the Clean 
Water Act 

33 USC 1341 The states are granted 
authority to review activities 
in waterways and wetlands 
and to issue water quality 
certifications, under Section 
401. 

The Section 401 
Water Quality 
Certification is 
issued by the 
Missouri Department 
of Natural Resources 

A Section 401 Water 
Quality Certification 
would be required for 
the project. 

Section 404 of the Clean 
Water Act 

33 USC 1344 Section 404 grants 
authority to USACE to 
regulate activities in federal 
jurisdictional wetlands. 

The Section 404 
permit program is 
administered by the 
USACE in Missouri. 

Impacts of identified 
wetlands would 
require permitting 
under Section 404. 

National Pollutant 
Discharge Elimination 
System (NPDES) 
Regulations 

40 CFR Part 
122, 125 

Establishes procedures for 
determination of effluent 
limitations for point source 
discharges of chemicals, 
and requires permits for 
discharges of pollutants 
from any point source, to 
Waters of the Untied States, 
protective of beneficial 
uses.  

NPDES permit, 
administered by 
MDNR. 

An NPDES permit will 
be required for 
discharge of water to 
the Missouri River. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Steam Electric Power 
Generating Point Source 
Category 

40 CFR 423 Federal effluent limitations, 
performance standards, and 
pretreatment standards of 
any surface water 
discharged by a Steam 
Electric Power Generating 
Point Source. 

Covered under 
NPDES permit 
through MDNR. 

NPDES permit will 
address these 
standards.  

Storm water Runoff 
Requirements 

40 CFR Sect. 
122.26(b)(14)(
x) 

Requires that storm water 
runoff be monitored and 
controlled on construction 
sites greater than five 
acres.  

MDNR, storm water 
permit 

A SWPP would be 
required. 

Ambient Water Quality 
Criteria 

40 CFR Part 
131 
Quality Criteria 
for Water, 
1976, 1980, 
1986 

Requires states to establish 
ambient water quality 
criteria for surface water 
based on use classifications 
and the criteria stated 
under Section 304(a) of the 
Clean Water Act. 

MDNR Project would comply. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Oil Pollution Prevention 40 CFR 112 Establishes rules to prevent 
impacts from oil spills. 

EPA Spill Prevention, 
Control and 
Countermeasure 
(SPCC) Plan will be 
required for fuel oil 
tanks and other 
petroleum products in 
tanks.  AECI to 
include in contract 
specifications. 

National Environmental 
Policy Act (NEPA) 

42 U.S.C. 
4321-4347 

Requires federal agencies to 
evaluate the environmental 
impacts of their actions, and 
integrate such evaluations 
into their decision-making 
processes. 

CEQ/lead agency This environmental 
impact statement 
(EIS) fully complies 
with NEPA. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Council on Environmental 
Quality (CEQ) Regulations 

40 CFR 1500-
1518 

These regulations 
implement NEPA and 
establish two different 
levels of environmental 
analysis: the environmental 
assessment (EA) and the 
EIS. An EA determines 
whether significant impacts 
may result from a Proposed 
Action. If significant 
environmental impacts are 
identified, and EIS is 
required to provide the 
public with a detailed 
analysis of alternative 
actions, their impacts, and 
mitigation measure if 
necessary. 

CEQ This EIS fully complies 
with the CEQ 
regulations for 
implementing NEPA. 

Safe Drinking Water Act 42 U.S.C. 
Subchapter 
XII 

Establishes procedures to 
ensure the safety of public 
water supply systems and 
protection of underground 
sources of drinking water. 

Through MDNR and 
Missouri laws and 
regulations. 

AECI would be 
responsible for 
compliance if the wells 
are used for drinking 
water. 

Sole Source Aquifers 40 CFR 149 Establishes protections for 
aquifers that are a sole 
source of drinking water. 

EPA No designated sole 
source aquifers are 
located anywhere near 
the project area. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Transportation—42 U.S.C. 4916 

Railroad Noise Emission 
Compliance Regulations 

49 CFR 210 Establishes standards for 
noise emissions from 
railroads. 

Federal Railroad 
Administration. 

Railroads would need 
to comply. 

Environmental Quality 
Improvement Act, as 
amended 

42 U.S.C. 
4371-4375 

The Act creates the Office of 
Environmental Quality to 
support the work of the 
Council of Environmental 
Quality and is further 
intended to assure that 
each federal department 
and agency involved with 
programs affecting the 
environment implement 
appropriate policies. 

CEQ Project complies 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Farmland Protection Policy Act [7 USC 4201-4209] 

Farmland Protection Policy 
Act 

7 CFR 658 Requires federal agencies to 
use criteria to identify and 
take into account the 
adverse effects of their 
programs on the 
preservation of farmland, to 
consider alternative actions 
that could decrease adverse 
effects, and to ensure that 
their programs are 
compatible with state and 
local government and 
private programs and 
policies to protect farmland. 

NRCS administrates 
through Farmland 
Conversion Impact 
Rating 

Submittal of rating 
form required. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Fish and Wildlife 
Coordination Act, as 
amended 

16 USC 661-
667 

Provides that whenever the 
waters or channel of a body 
of water are modified by a 
department or agency of 
the U.S., the department or 
agency first shall consult 
with the U.S. Fish and 
Wildlife Service and with the 
head of the agency 
exercising administration 
over the wildlife resources 
of the state where 
construction will occur, with 
a view to the conservation 
of wildlife resources. 

Coordination 
through NEPA 
process. 

Project would comply 

Migratory Bird Treaty 
Act 

16 USC 703-
712 

This law implements the 
treaties that the US has 
signed with a number of 
countries protecting birds 
that migrate across national 
boarders.  It makes illegal 
the taking, possessing or 
selling of protected species. 

Coordination 
through NEPA 

Project would comply 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Bald Eagle Protection 
Act 

16 USC 668-
668d 

The Act prohibits the taking 
or possession of and 
commerce in bald and 
golden eagles, with limited 
exceptions. 

Coordination 
through NEPA 

Project would comply 

The U.S. Rivers and Harbors Act [33 USC Sect 401 et seq.] 

Section 9 of the U.S. 
Rivers and Harbors Act 

33 USC 401 Section 9 of the U.S. Rivers 
and Harbors Act requires 
federal approvals for new 
bridge construction over 
navigable waters  

This permit program 
is administered by 
the US Coast Guard. 
The review would 
focus on navigability 
considerations, such 
as horizontal and 
vertical clearances. 

No permit is required; 
transmission line 
crossing does not 
require permit. 

Section 10 of the U.S. 
Rivers and Harbors Act 

33 USC 403 Fill placement in Waters of 
the United States is subject 
to USACE regulation under 
Section 10. 

The Section 10 
permit program is 
administered by the 
USACE in Missouri. 

Section 10 permit 
would be required for 
collector well and for 
discharge outfall. 

Protection and 
Enhancement of 
Environmental Quality 

Executive 
Order 11514 

Protection of environment 
provides leadership for 
protecting and enhancing 
the quality of the Nation’s 
environment to sustain and 
enrich human life. 

Addressed through 
NEPA process 

Project would comply 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Intergovernmental 
Review of Federal 
Programs 

Executive 
Order 12372 

Directs federal agencies to 
consult with and solicit 
comments from state and 
local government officials 
whose jurisdictions would be 
affected by federal actions. 

Addressed through 
NEPA process. 

Consultation 
conducted with state 
and local officials. 

Federal Actions To 
Address Environmental 
Justice in Minority 
Populations and Low-
Income Populations 

Executive 
Order 12898 

Requires federal actions to 
achieve environmental 
justice by identifying and 
addressing 
disproportionately high and 
adverse human health or 
environmental effects of its 
programs, policies, and 
activities on minority and 
low-income populations. 

Addressed through 
NEPA process 

Project would comply. 

Protection of Children 
From Environmental 
Health Risks and Safety 
Risks 

Executive 
Order 13045 

Requires federal actions and 
policies to identify and 
address disproportionately 
adverse risks to the health 
and safety of children. 

N/A The Proposed Action 
does not entail 
particular risks to 
health and safety of 
children. 

Responsibilities of 
Federal Agencies To 
Protect Migratory 
Birds 

Executive 
Order 13186 

Directs executive 
departments and agencies 
to take certain actions to 
further implement the 
Migratory Bird Treaty Act. 
 
 

Addressed through 
NEPA process 

Project would comply 



 

 
Proposed Baseload Power Plant Relevant Federal and State Environmental Laws and Regulations 
Final Environmental Impact Statement A-10 July 2007 

Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Floodplain Management and Protection of Wetlands [Executive Orders 11988 and 11990] 

Floodplain Management 
and Protection of Wetlands 

44 CFR 9 These executive orders, 
regulations, and guidance 
establish procedures for 
avoidance of actions that 
would exacerbate flooding, 
evaluation of impacts, and 
involvement of the public 
and affected homeowners in 
the decision-making 
process. 

Addressed through 
NEPA process, 
Section 404 
permitting, and 
Floodplain permit 
from county 

Project will comply 

Noise Control Act of 
1972, as amended by 
the Quiet Communities 
Act of 1978 

42 U.S.C. 
4901 to 4918 

Requires compliance with 
state and local noise laws 
and ordinances. 

No permit required; 
administered 
through USDA/RD 
regulations. 

Project would comply. 

Noise Abatement and 
Control 

24 CFR 51 
Subpart B 

Establishes noise protection 
standards. 

HUD regulations 
specified by 
USDA/RD. 

Included in AECI 
specifications for 
contractor. 

Noise Emission Standards 
for Transportation 
Equipment; Interstate Rail 
Carriers 

40 CFR 201 Establishes noise emission 
standards for railroads. 

EPA Railroad connectors 
would need to comply. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Federal Aviation Act of 1958, as amended [49 USC 1101, et seq.] 

Objects Affecting 
Navigable Airspace 

14 CFR Part 77 Requires compliance with 
the Federal Aviation 
Administration (FAA) to 
identify any potential 
impacts, such as emissions 
or height of construction, 
on air safety and navigable 
airspace. 
 

FAA regulations. If 
any part of the 
project exceeds 
notification 
criteria under 
FAR Part 77, 
notice should be 
filed at least 30 
days prior to the 
proposed 
construction 
date. Questions 
concerning this 
matter should be 
directed to Ms. 
Brenda Mumper 
at (816) 329-
2524. 

Plant stack (chimney) 
will have lighting in 
accordance with FAA 
requirements.  Air 
fields avoided in siting.  
Project will comply. 

Resource Conservation and Recovery Act RCRA (Solid Waste Disposal Act) as amended 
 [42 USC Sect. 6901-6992K] 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Criteria for Classification of 
Soil Waste Disposal 
Facilities and Practices 
(Subtitle D) 

40 CFR Part 
257 

Established criteria for use 
in determining which solid 
waste disposal facilities and 
practices pose a reasonable 
probability of adverse 
effects on health and the 
environment 

MDNR Landfill permit will be 
required. 

Identification and Listing of 
Hazardous Waste (Subtitle 
C) 

40 CFR Part 
261 

Defines characteristics of 
hazardous wastes and 
provides lists of hazardous 
wastes. Identifies solid 
wastes which are subject to 
regulation as hazardous 
wastes under CFR Parts 
124, 262-265, 268, 270, 
and 271 

EPA, MDNR AECI to include in 
contract 
specifications. 

Releases from Solid Waste 
Management Units 

40 CFR Part 
264.94 

Subpart F (264.94) gives 
concentration limits in 
groundwater for hazardous 
constituents from a 
regulated unit. 

MDNR Landfill permit. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Guidelines for the Land 
Disposal of Solid Wastes 

40 CFR Part 
241 

Delineates minimum levels 
of performance required of 
any solid waste land 
disposal site operation; 
provides mandates for 
federal agencies. Primarily 
addresses design and 
operation of solid waste 
landfills. 

MDNR Landfill permit. 

Hazardous Waste 
Management Systems 
General 

Subtitle C 
40 CFR Part 
260 

Provides definitions, general 
standards, and information 
applicable to 40 CFR Parts 
260-265, 268. 

EPA, MDNR AECI to include in 
contract 
specifications. 

Standards Applicable to 
Generators of Hazardous 
Waste 

Subtitle C 
40 CFR Part 
262 

Establishes standards for 
generators of hazardous 
waste. 

EPA, MDNR AECI to include in 
contract 
specifications. 

Standards Applicable to 
Transporters of Hazardous 
Waste 

Subtitle C 
40 CFR Part 
263 

Establishes standards which 
apply to transporting 
hazardous waste within the 
U.S. if the transportation 
requires a manifest under 
40 CFR Part 262. 

EPA, MDNR AECI to include in 
contract 
specifications. 

Hazardous Waste Permit 
Program 

40 CFR Part 
270 

Establishes provisions 
covering basic EPA 
permitting requirements. 
 
 
 

EPA, MDNR AECI to include in 
contract 
specifications. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Clean Air Act (CAA), as amended [42 USCA Sect. 7401-7671Q] 

National Primary and 
Secondary Ambient Air 
Quality Standards 
(NAAQS) 

40 CFR Part 50 Establishes ambient air 
quality standards for certain 
“criteria pollutants” to 
protect public health and 
welfare. 

MDNR Air permit 

National Emission 
Standards for Hazardous 
Air Pollutants (NESHAPS) 

40 CFR Part 61 Provides standards for 
emissions of designated 
hazardous air pollutants, 
including mercury, 
beryllium, asbestos, and 
inorganic arsenic, from 
certain activities 

MDNR Air permit 

Asbestos Projects—
abatement, registration, 
certification, notification. 

10 CSR 10-
6.240 to 10-
6.250 

Requirements for Asbestos 
projects including 
demolition. 

MDNR AECI to include in 
contract specifications 
if applicable. 

Hazardous Materials Transportation Act [40 USCA Sect. 1801-1813] 

Hazardous Materials 
Transportation Regulations 

40 CFR Parts 
107, 171-177 

Regulates transportation of 
hazardous materials 

USDOT AECI to include in 
contract 
specifications. 

Occupation Safety and Health Act of 1970 [PL 91-956, 29 USCA Sect. 651-678] 

Occupational Safety and 
Health Standards 

29 CFR Part 
1910 

Establishes safety and 
health requirements for 
personnel working with 
hazardous materials and 
hazardous waste. 

OSHA AECI to include in 
contract 
specifications. 



 

 
Proposed Baseload Power Plant Relevant Federal and State Environmental Laws and Regulations 
Final Environmental Impact Statement A-15 July 2007 

Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Safety and Health 
Regulations for 
Construction 

29 CFR Part 
1926 

Establishes protection 
standards (e.g., hazard 
communication, excavation 
and trenching 
requirements) for workers 
involved in hazardous waste 
operations.  

OSHA AECI to include in 
contract 
specifications. 

Archaeological and 
Historic Preservation 
Act of 1974 

16  USCA 469 
36 CFR Part 
65 
40 CFR 
6301(c) 

Established procedures to 
provide for preservation of 
historical and archaeological 
data which might be 
destroyed through 
alteration of terrain as a 
result of a federal 
construction project or a 
federally licensed activity or 
program.  

Missouri SHPO Concurrence from 
SHPO on NRHP 
eligibility and required 
actions 

Native American Graves 
Protection and 
Repatriation Act 

PL 101-601 Requires that if Native 
American remains or 
cultural items are found on 
federal lands, the 
appropriate tribe must be 
notified, and all activity in 
the area of discovery must 
cease for at least 30 days. 

Missouri SHPO/tribal 
coordination 

Notification 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Antiquities Act of 1906 16 USC 431-
433 
15 USC 461-
467 
43 CFR Part 3 

Provides for protection of 
historic and prehistoric ruins 
and objects on federal 
lands. 

Missouri SHPO Concurrence from 
SHPO on NRHP 
eligibility and required 
actions 

Endangered Species Act 16 USC 1531-
1544 
50 CFR part 
200 
50 CFR Part 
402 

Protects endangered species 
and the critical habitats 
upon which endangered 
species depend. 

USFWS by 
coordination through 
NEPA process; 
consultation may be 
required 

Project would comply 

Wild and Scenic Rivers 
Act 

16 U.S.C. 
1271 

Protects designated rivers. The only Wild and 
Scenic River in 
Missouri, the Eleven 
Point, is 
administered by the 
U.S. Forest Service. 

Project is not near any 
Wild and Scenic 
Rivers. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

National Historic 
Preservation Act of 
1966, Section 106 

16 USC 470 Provides the framework for 
federal review and 
protection of cultural 
resources, and to ensure 
that they are considered 
during federal project 
planning and execution. The 
implementing regulations 
for Section 106 process (36 
CFR 800) have been 
developed by the Advisory 
Council on Historic 
Preservation (ACHP). The 
Secretary of the Interior 
maintains a National  
Register of Historic Places 
(NRHP) and sets forth 
significance criteria for 
inclusion in the register. 
Cultural resources included 
in the NRHP, or determined 
eligible for inclusion, are 
considered “historic 
properties” for the purpose 
of consideration by federal 
undertakings. 

Missouri SHPO Concurrence from 
SHPO on NRHP 
eligibility and required 
actions 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

State 

The Wildlife and 
Forestry Law - 
Endangered species 

RSMo 
252.240 

Authorizes the Missouri 
Department of Conservation 
to identify endangered 
plants and animals by 
regulation. 

MDC, coordination 
through NEPA 
process 

Project would comply 

Wildlife Code, Endangered 
Species 

3 CSR 10-
4.111 

This rule extends special 
protection to endangered 
wildlife and lists those 
species considered to be  
threatened with extinction. 

MDC, coordination 
through NEPA 
process 

Project would comply 

Public Drinking Water 
Act 

RSMo 
640.100-140 

Establishes a Safe Drinking 
Water Commission with 
authority to establish 
regulations to implement 
federal Safe Drinking Water 
Act. 

MDNR AECI would need to 
comply if wells are 
used for a drinking 
water source. 

Public Drinking Water 
Regulations. 

10 CSR 60 Rules to implement Public 
Drinking Water Act. 

MDNR.   AECI would need 
permit to dispense 
and treatment plant 
operator certification 
if wells are used for a 
drinking water source. 

State Parks and Historic 
Preservation 

RSMo 
253.022 

Authorizes the Missouri 
Department of Natural 
Resources to administer the 
National Historic 
Preservation Act of 1966. 

Missouri SHPO Concurrence from 
SHPO on NRHP 
eligibility and required 
actions 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Geology, Water 
Resources and Geodetic 
Survey 

RSMo 
256.410 

Requires filing for major 
water users. 

MDNR AECI will file notice. 

Missouri Clean Water Law [RSMo 644] 

Effluent Regulations 10 CSR 20-
7.015 

This rule sets forth the limits 
for various pollutants which 
are discharged to the 
various waters of the state. 
The two previous rules 10 
CSR 20-6.050 and 10 CSR 
20-7.010 have been 
rescinded and this rule 
combines certain aspects  of  
both  rules  and modifies the 
format of the effluent 
regulations. 

MDNR NPDES permit 

Storm Water Regulations 10 CSR 20-
6.200 

Missouri has also 
established a storm water 
permit program under the 
Missouri Clean Water Law 
and applicable regulations, 
which meets the 
requirements of the national 
NPDES program. 

The MDNR issues a 
Missouri state 
Operating Permit in 
response to project 
application made 
under this program. 

SWPPP required 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Water Quality Standards 10 CSR 20-
7.031 

This rule identifies beneficial 
uses of waters of the state, 
criteria to protect those uses 
and defines the 
antidegradation policy. It is 
developed in response to 
the Missouri Clean Water 
Law and the federal Clean 
Water Act, Section 
303(c)(1) and (2), which 
requires that state water 
quality standards be 
reviewed at least once every 
three years.  

MDNR Through discharge 
permits and SWPP 

Treatment Plant 
Operations 

10 CSR 20 
Chapter 9 

Regulates waste water 
treatment plant operations. 

MDNR Treatment plant 
construction permit, 
operating permit, and 
operator certification. 

Missouri Solid Waste Rules [RSMo 260] 

Utility Waste Landfill 10 CSR 80 
Chapter 11 

This rule pertains to the 
design and operation of a 
utility waste landfill. 

MDNR Landfill permit 

Water Well Drillers Act RSMo 
256.600-
256.640 

Establishes standards to 
protect Missouri 
groundwater. 

MDNR AECI to include in 
contract 
specifications. 
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Relevant Federal and State Environmental Laws and Regulations 

Standard, Requirement, 
Criteria, or Limitation 

Citation Description 
Administration 
and Permitting 

Compliance 

Well Construction Rules 3 CSR 23 
Chapters 1 
through 6 

Defines specific 
requirements for protection 
of Missouri groundwater, for 
example, regarding 
construction of wells and 
required setbacks from 
potential sources of 
pollution. 

MDNR.  Well 
construction permit 
required. 

AECI to include in 
contract 
specifications. 

Missouri Air Pollution 
Control Rules, Open 
Burning Restrictions  

10 CSR 10-
3.030 

Describes restrictions on 
open burning. 

MDNR.  Open 
burning permit 
required if any open 
burning during 
construction is 
planned. 

Required compliance 
is included in contract 
specifications. 
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ABC American Bird Conservancy 

ADT Average Daily Traffic 

AECI Associated Electric Cooperative, Inc. 

ACHP Advisory Council on Historic Preservation 

AFB Air Force Base 

AP Associated Press 

APLIC The Edison Electric Institute’s Avian Power Line Interaction 
Committee 

AQRV Air Quality Related Values 

ASM Archeological Survey of Missouri 

ASTM American Society for Testing and Materials 

ASU Air Separation Unit 

ATSDR Agency for Toxic Substances and Disease Registry 

AWEA American Wind Energy Association 

BACT Best Available Control Technology 

BAF Bioaccumulation Factor 

BFE Base flood elevation 

bgs Below ground surface 

BLS Bureau of Labor Statistics 

BMP Best Management Practices 

BNSF Burlington Northern and Santa Fe Railroad 

BOR Bureau of Reclamation  (US Department of Interior) 

Btu British thermal unit 

CA Conservation Area (Missouri) 

CAA Clean Air Act 

CadnA Computer Aided Design for Noise Abatement 

CAMR Clean Air Mercury Rule 

CAO Conservation Area Opportunity 

CEDDS Complete Economic and Demographic Data Series 



 

 
Proposed Baseload Power Plant Acronyms and Abbreviations 
Final Environmental Impact Statement B-2 July 2007 

CEQ Council on Environmental Quality 

CERCLIS Comprehensive Environmental Response, Compensation and 
Liability Information System 

CFB Circulating Fluidized Bed (boiler coal technology) 

CFCs Chlorofluorocarbons 

CFR Code of Federal Regulations 

cfs Cubic feet per second 

CH3Hg Methylmercury 

CH4 Methane 

CHP Combined-Heat-and-Power 

Cl Chloride 

Cm/sec Centimeters per second 

CO Carbon monoxide 

CO2 Carbon dioxide 

COE Cost of Electricity 

COS Carbonyl sulfide 

CPR Cardio-pulmonary Resuscitation 

CRP Conservation Reserve Program 

CSP Concentrating Solar Power 

CSR Code of State Regulations 

CT Combustion turbine 

CWA Clean Water Act 

dB Decibel 

dBA A-weighted Decibel 

dbh Diameter at breast height 

DEIS Draft Environmental Impact Statement 

DEQ Department of Environmental Quality (Montana) 

DNR Department of Natural Resources (Missouri) 

DO Dissolved oxygen 
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DOD Department of Defense (U.S.) 

DOE Department of Energy (U.S.) 

DOI Department of Interior (U.S.) 

DOT Department of Transportation 

DSM Demand Side Management 

EA Environmental Assessment 

EERE Energy Efficiency and Renewable Energy (U.S. DOE) 

EGU Electric Generating Unit 

EIA Energy Information Administration (U.S. DOE) 

EIS Environmental Impact Statement 

EMF Electric and magnetic field 

EPA Environmental Protection Agency (U.S.) 

EPRI Electric Power Research Institute 

EPAct2005 Energy Policy Act of 2005 

FAA Federal Aviation Administration 

FAC Faculative 

FACW Faculative wetland 

FC Fecal coliform bacteria 

FD Forced Draft 

FDA Food and Drug Administration (U.S.) 

FEIS Final Environmental Impact Statement 

FEMA Federal Emergency Management Agency 

FERC Federal Energy Regulatory Commission 

FHWA Federal Highway Administration. 

FGD Flue Gas Desulfurization 

FIRM Flood Insurance Rate Map 

FPPA Farmland Protection Policy Act 

fps Feet per second 

G&T Generation and Transmission 
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GAO Government Accountability Office (U.S.) [formerly the General 
Accounting Office] 

GAP Gap analysis program 

GE General Electric 

GHC Geo-Heat Center, Oregon Institute of Technology 

GHG Greenhouse Gas 

Gpm Gallons per minute 

H2 Hydrogen 

H2O Water 

H2S Hydrogen sulfide 

H2SO4 Sulfuric Acid 

Ha Hectare 

HAP Hazardous Air Pollutant 

HC Hydrocarbons 

Hg Mercury 

HGWA Hercules Glades Wilderness Area 

HNO3 Nitric Acid 

HUD Department of Housing and Urban Development (U.S.) 

Hz Hertz 

IAEA International Atomic Energy Association 

IBA Important Bird Area 

ID Induced Draft 

IGCC Integrated Gasification Combined Cycle 

INEEL Idaho National Engineering and Environmental Laboratory (U.S. 
DOE) 

INL Idaho National Laboratory (U.S. DOE) 

IPCC Intergovernmental Panel on Climate Change 

KCP&L Kansas City Power and Light 

KDOT Kansas Department of Transportation.   
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kV Kilovolt 

kWh Kilowatt-Hour 

L90 90th Percentile-Exceeded Noise Level 

lb Pound 

Leq  Equivalent Noise Levels 

LESA Land Evaluation and Site Assessment 

LOS Level-of-Service 

MASS Missouri Agricultural Statistical Service 

MBTA Migratory Bird Treaty Act 

MD Metro Dateline 

MDC Missouri Department of Conservation 

DHSS Missouri Department of Health and Senior Services 

MDNR Missouri Department of Natural Resources 

MEA monoethanolamine 

MGD Million gallons per day 

MINT Missouri-Illinois-Nebraska Transmission 

MIT Massachusetts Institute of Technology 

MMBtu One million British thermal units 

MO Missouri 

MOA Missouri Office of Administration 

MOA Memorandum of Agreement 

MoDOT Missouri Department of Transportation  

MP Measurement point 

MSA Metropolitan Statistical Area 

MSL Mean Sea Level 

MSW Municipal Solid Waste 

MW Megawatt 

MWh Megawatthour 

NA Natural Area 
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NAAQS National Ambient Air Quality Standards 

NAS National Academy of Sciences 

NASS National Agricultural Statistical Service 

NDOR Nebraska Department of Roads 

NEPA National Environmental Policy Act 

NETL National Energy and Technology Laboratory (U.S. DOE) 

NFIP National Flood Insurance Program 

NFTA National Fire Protection Association 

NFWR National Fish and Wildlife Refuge 

NG National Geographic 

NGCC Natural Gas Combined Cycle 

NGVD National Geodetic Vertical Datum 

NH3 Ammonia 

NHL National Historic Landmark 

NHPA National Historic Preservation Act 

NIEHA National Institutes of Health, National Institute of Environmental 
Health Sciences 

NO2 Nitrogen dioxide 

NO3N Nitrate nitrogen 

NO Nitric Oxide 

NOI Notice of Intent 

NOX  Nitrogen oxides 

NPDES National Pollutant Discharge Elimination System 

NPL National Priorities List 

NPS National Park Service 

NRC Nuclear Regulatory Commission 

NRCS Natural Resources Conservation Service 

NREL National Renewable Energy Laboratory 

NRHP National Register of Historic Places 
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NS Norfolk Southern 

NSPS New Source Performance Standards 

NSR New Source Review 

NWI National Wetlands Inventory 

NWPPC Northwest Power Planning Council 

NWR National Wildlife Refuge 

O&M Operations and Maintenance 

O2 Oxygen 

O3 Ozone 

Pb Lead 

PC Pulverized Coal 

PCB Polychlorinated biphenyl 

PM Particulate Matter 

PM10 Particulate Matter smaller than 10 microns in diameter 

PM2.5 Particulate Matter smaller than 2.5 microns in diameter 

PPM Parts per million 

PRB Powder River Basin 

PRS Power Requirements Study 

PSD Prevention of Significant Deterioration 

psi pounds per square inch 

PTC Production Tax Credit 

PV Photovoltaic 

PW Production well 

RCNM Roadway Construction Noise Model 

RDF Refuse Derived Fuel 

RGGI Regional Greenhouse Gas Initiative 

ROD Record of Decision 

ROW Right-of-way 

RUS Rural Utilities Service 
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RV Recreational vehicle 

Scf standard cubic feet 

SCGT Single Cycle Gas Turbine 

SCPC Supercritical pulverized coal 

SCR Selective Catalytic Reduction 

SFHA Special Flood Hazard Area 

SHPO State Historic Preservation Office 

SIP State Implementation Plan 

SNCR Selective Non-Catalytic Reduction 

SPA Southwest Power Authority 

SPCC Spill Prevention Control and Countermeasure 

SO2 Sulfur Dioxide 

SO4 Sulfate 

SWPA Southwestern Power Administration 

SWPPP Storm water Pollution Prevention Plan 

Syngas Synthetic gas 

TDS Total dissolved solids 

TMDL Total Maximum Daily Load 

TP Total phosphorus 

Tph Tons per hour 

TSS Total suspended solids 

UADA University of Arkansas Department of Agriculture  

UMC University of Missouri at Columbia 

UP Union Pacific 

U.S. United States 

USACE U.S. Army Corps of Engineers 

USC United States Code 

USDA U.S. Department of Agriculture 

USDA/RD U.S. Department of Agriculture, Rural Development 
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USFS U.S. Forest Service 

USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey 

UWIG Utility Wind Integration Group 

VOC Volatile Organic Compound 

WTE Waste to Energy 
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Table C-1. Kansas City Area Monitoring Data - CO 
1-Hr Average (ppm) 8-Hr Average (ppm) 

Year Site 1st 
High 

2nd 
High 

# of 
Exceedances 

1st 
High 

2nd 
High 

# of 
Exceedances 

2003 UMKC - 5130 Troost 
Kansas 

City 
Jackson Co 2.9 2.7 0 1.9 1.8 0 

2004 UMKC - 5130 Troost 
Kansas 

City 
Jackson Co 3.6 3.4 0 3.1 2.2 0 

2005 UMKC - 5130 Troost 
Kansas 

City 
Jackson Co 3.9 3.6 0 2.6 2.4 0 

2006 UMKC - 5130 Troost 
Kansas 

City 
Jackson Co 2.2 2 0 1.5 1 0 

2002 4928 Main Street 
Kansas 

City 
Jackson Co 11.3 10.2 0 3.3 3.3 0 

2003 4928 Main Street 
Kansas 

City 
Jackson Co 3.3 3.2 0 2 1.8 0 

2002 Broadway 
Kansas 

City 
Jackson Co 6.8 3.5 0 2.1 2.1 0 

2003 Broadway 
Kansas 

City 
Jackson Co 4.5 3.5 0 2.1 1.7 0 
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Table C-2. Kansas City Area Monitoring Data – O3 

One-Hour Average (ppm) Eight-Hour Average (ppm) 

Year Site 1st 
Max 

2nd 
Max 

3rd 
Max 

4th 
Max 

# 
Exc. 

1st 
Max 

2nd 
Max 

3rd 
Max 

4th 
Max 

3-Year Average 
4th High 

2002 
1802 E 203rd St, 
Richards Gebaur-South 

Belton Cass Co 0.106 0.098 0.096 0.093 0 0.088 0.083 0.083 0.083 NA 

2003 
1802 E 203rd St, 
Richards Gebaur-South 

Belton Cass Co 0.107 0.092 0.091 0.09 0 0.097 0.082 0.082 0.082 NA 

2004 
1802 E 203rd St, 
Richards Gebaur-South 

Belton Cass Co 0.096 0.076 0.073 0.07 0 0.08 0.069 0.062 0.061 0.075 

2005 
1802 E 203rd St, 
Richards Gebaur-South 

Belton Cass Co 0.108 0.094 0.093 0.093 0 0.091 0.086 0.082 0.081 0.075 

2002 Watkins Mill Road Clay Co 0.104 0.102 0.098 0.094 0 0.091 0.086 0.085 0.083 NA 

2003 Watkins Mill Road Clay Co 0.107 0.106 0.104 0.098 0 0.096 0.087 0.086 0.085 NA 

2004 Watkins Mill Road Clay Co 0.081 0.08 0.079 0.079 0 0.073 0.073 0.068 0.067 0.078 

2005 Watkins Mill Road Clay Co 0.1 0.1 0.099 0.09 0 0.086 0.084 0.079 0.079 0.077 

2002 Hwy33 & County Home Road Clay Co 0.119 0.105 0.105 0.101 0 0.102 0.094 0.089 0.087 NA 

2003 Hwy33 & County Home Road Clay Co 0.115 0.112 0.106 0.098 0 0.099 0.094 0.09 0.088 NA 

2004 Hwy33 & County Home Road Clay Co 0.087 0.086 0.085 0.083 0 0.077 0.071 0.071 0.071 0.082 

2005 Hwy33 & County Home Road Clay Co 0.107 0.105 0.105 0.105 0 0.092 0.091 0.089 0.088 0.082 

2002 13131 Hiway 169 NE Kansas City Clay Co 0.117 0.111 0.109 0.107 0 0.097 0.094 0.091 0.091 NA 

2003 13131 Hiway 169 NE Kansas City Clay Co 0.112 0.107 0.101 0.101 0 0.101 0.089 0.089 0.088 NA 

2004 13131 Hiway 169 NE Kansas City Clay Co 0.092 0.084 0.084 0.084 0 0.072 0.071 0.07 0.069 0.083 

2005 13131 Hiway 169 NE Kansas City Clay Co 0.113 0.111 0.107 0.098 0 0.097 0.089 0.088 0.087 0.081 

2004 Trimble 7536 SW O Highway Clinton Co 0.097 0.092 0.092 0.088 0 0.079 0.076 0.072 0.071 NA 

2005 Trimble 7536 SW O Highway Clinton Co 0.109 0.103 0.1 0.099 0 0.093 0.088 0.087 0.087 NA 

2002 11500 N 71 Hwy Kansas City Platte Co 0.112 0.104 0.101 0.098 0 0.092 0.088 0.085 0.085 NA 

2003 11500 N 71 Hwy Kansas City Platte Co 0.109 0.096 0.094 0.092 0 0.092 0.079 0.079 0.077 NA 

2004 11500 N 71 Hwy Kansas City Platte Co 0.087 0.086 0.081 0.081 0 0.073 0.073 0.071 0.07 0.077 

2005 11500 N 71 Hwy Kansas City Platte Co 0.114 0.112 0.109 0.096 0 0.093 0.091 0.087 0.086 0.078 

Source:  USEPA Air Data (http://www.epa.gov/air/data) 
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Table C-3.  Kansas City Area Monitoring Data – NO2 

Year Monitoring Site Annual Mean(ppm) 

2002  Clay Co 0.008 
2003  Clay Co 0.007 
2004  Clay Co 0.007 
2005  Clay Co 0.007 
2006  Clay Co 0.008 
2002 Kansas City Clay Co 0.008 
2003 Kansas City Clay Co 0.008 
2004 Kansas City Clay Co 0.006 
2002 Kansas City Clay Co 0.014 
2002 Kansas City Jackson Co 0.018 
2003 Kansas City Jackson Co 0.022 
2004 Kansas City Jackson Co 0.020 
2005 Kansas City Jackson Co 0.018 
2006 Kansas City Jackson Co 0.020 
2002 Kansas City Platte Co 0.008 
2003 Kansas City Platte Co 0.009 
2004 Kansas City Platte Co 0.010 

Source:  USEPA Air Data (http://www.epa.gov/air/data) 
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Table C-4. Kansas City Area Monitoring Data – SO2 
3-Hour (ppm) 24-Hour (ppm) Annual 

Year Monitoring Site 
1st Max 

2nd 
Max 

1st Max 2nd Max (ppm) 

2003 724 Troost (Rear) Kansas City Jackson Co 0.155 0.155 0.074 0.073 0.008 

2004 724 Troost (Rear) Kansas City Jackson Co 0.182 0.137 0.101 0.052 0.006 

2005 724 Troost (Rear) Kansas City Jackson Co 0.154 0.151 0.061 0.059 0.006 

2003 11500 N 71 Hwy Kansas City Platte Co 0.018 0.015 0.009 0.008 0.002 

2004 11500 N 71 Hwy Kansas City Platte Co 0.023 0.019 0.008 0.008 0.003 

2005 11500 N 71 Hwy Kansas City Platte Co 0.021 0.018 0.008 0.007 0.003 

 Source:  USEPA Air Data (http://www.epa.gov/air/data) 
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Table C-5. Kansas City Area Monitoring Data – PM10 

Year Site 
1st Max 

(ųgm/m3) 
2nd Max 

(ųgm/m3) 
3rd Max 

(ųgm/m3) 
4th Max 

(ųgm/m3) 

Annual 
Mean 

(ųgm/m3) 

2003 North Kansas City Clay Co 42 38 36 35 21 

2004 North Kansas City Clay Co 47 45 41 37 18 

2005 North Kansas City Clay Co 56 51 50 45 22 

2003 724 Troost (Rear) 
Kansas 

City 
Jackson Co 46 45 45 42 26 

2004 724 Troost (Rear) 
Kansas 

City 
Jackson Co 44 39 36 36 23 

2005 724 Troost (Rear) 
Kansas 

City 
Jackson Co 60 56 47 47 26 

2006 724 Troost (Rear) 
Kansas 

City 
Jackson Co 52 38 27 27 22 

2002 27th And Van Brunt 
Kansas 

City 
Jackson Co 56 55 44 42 25 

2003 27th And Van Brunt 
Kansas 

City 
Jackson Co 42 38 38 36 23 

2003 27th And Van Brunt 
Kansas 

City 
Jackson Co 30 28 28 28 ND 

2004 27th And Van Brunt 
Kansas 

City 
Jackson Co 40 36 34 33 20 

2005 27th And Van Brunt 
Kansas 

City 
Jackson Co 49 42 42 40 22 

2006 27th And Van Brunt 
Kansas 

City 
Jackson Co 40 29 22 21 17 

2002 Fire Sta#8 , 1517 Locust St. 
Kansas 

City 
Jackson Co 67 66 64 63 36 

2003 Fire Sta#8 , 1517 Locust St. 
Kansas 

City 
Jackson Co 52 37 33 29 34 

Source:  USEPA Air Data (http://www.epa.gov/air/data) 
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Table C-6. Kansas City Area Monitoring Data – PM2.5 

3-Year 
Avg. 

Annual 
3-Year 
Avg. 

1st Max 2nd Max 3rd Max 4th Max 98%tile 
98%tile Mean 

Annual 
Mean 

Year Monitoring Site 

(ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) 

2002 
1802 E 203rd St, 
Richards Gebaur-South 

Belton 
Cass 
Co 

31 28 26 25 26 - 11.7 - 

2003 
1802 E 203rd St, 
Richards Gebaur-South 

Belton 
Cass 
Co 

50 36 30 27 30 - 11.1 - 

2004 
1802 E 203rd St, 
Richards Gebaur-South 

Belton 
Cass 
Co 

30 23 23 22 23 26 9.8 10.9 

2005 
1802 E 203rd St, 
Richards Gebaur-South 

Belton 
Cass 
Co 

32 32 31 30 31 28 11.6 10.8 

2006 
1802 E 203rd St, 
Richards Gebaur-South 

Belton 
Cass 
Co 

20 20 17 16 20 
Year 

Incomplete 
10.7 

Year 
Incomplete 

2002 Hwy33 & County Home Road Clay Co 38 31 30 30 30 - 12.3 - 
2003 Hwy33 & County Home Road Clay Co 42 34 28 27 28 - 11.7 - 
2004 Hwy33 & County Home Road Clay Co 33 28 27 26 27 28 9.5 11.2 
2005 Hwy33 & County Home Road Clay Co 34 33 31 30 31 29 12.2 11.1 

2006 Hwy33 & County Home Road Clay Co 26 24 17 15 26 
Year 

Incomplete 
11 

Year 
Incomplete 

2002 North Kansas City 
North 

Kansas 
City 

Clay Co 39 38 36 35 33 - 12.7 - 

2003 North Kansas City 
North 

Kansas 
City 

Clay Co 42 35 32 31 32 - 12.8 - 

2004 North Kansas City 
North 

Kansas 
City 

Clay Co 39 27 24 19 39 35 15.3 13.6 

2003 UMKC - 5130 Troost 
Kansas 

City 
Jackson 

Co 
30 22 21 18 30 - 9.7 - 

2004 UMKC - 5130 Troost 
Kansas 

City 
Jackson 

Co 
34 28 27 25 27 - 11 - 

2005 UMKC - 5130 Troost 
Kansas 

City 
Jackson 

Co 
34 34 31 27 34 30 12.5 11.1 

2006 UMKC - 5130 Troost 
Kansas 

City 
Jackson 

Co 
26 21 16 15 26 

Year 
Incomplete 

11 
Year 

Incomplete 



 

 
Proposed Baseload Power Plant Project Area Monitoring and Emission Source Data 
Final Environmental Impact Statement C-7 July 2007 

Table C-6. Kansas City Area Monitoring Data – PM2.5 
3-Year 
Avg. 

Annual 
3-Year 
Avg. 

1st Max 2nd Max 3rd Max 4th Max 98%tile 
98%tile Mean 

Annual 
Mean 

Year Monitoring Site 

(ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) (ųgm/m3) 

2003 724 Troost (Rear) 
Kansas 

City 
Jackson 

Co 
42 37 36 34 31 - 13.5 - 

2004 724 Troost (Rear) 
Kansas 

City 
Jackson 

Co 
37 35 32 31 27 - 12 - 

2005 724 Troost (Rear) 
Kansas 

City 
Jackson 

Co 
39 37 36 36 34 31 14.1 13.2 

2006 724 Troost (Rear) 
Kansas 

City 
Jackson 

Co 
27 22 22 22 22 

Year 
Incomplete 

12.2 
Year 

Incomplete 

2002 4928 Main Street 
Kansas 

City 
Jackson 

Co 
32 30 30 30 30 - 13.3 - 

2003 4928 Main Street 
Kansas 

City 
Jackson 

Co 
71 34 32 31 34 - 13.8 - 

2002 Sugar Creek 
Sugar 
Creek 

Jackson 
Co 

40 39 34 34 32 - 12.4 - 

2003 Sugar Creek 
Sugar 
Creek 

Jackson 
Co 

38 30 30 29 30 - 11.9 - 

2004 Sugar Creek 
Sugar 
Creek 

Jackson 
Co 

33 26 25 19 33 32 15.3 13.2 

2002 
Fire Sta#8 
1517 Locust St. 

Kansas 
City 

Jackson 
Co 

38 35 34 33 34 - 14 - 

Source:  USEPA Air Data (http://www.epa.gov/air/data) 
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EXECUTIVE SUMMARY

Associated Electric Cooperative, Inc. (AECI) is proposing to develop a new

660 megawatt (net) coal-fired Electric Generation Unit (EGU) in Carroll

County, Missouri. The proposed EGU property is located west-northwest of

Norborne, Missouri. The construction of the EGU is classified as a major

federal action, since AECI has asked the United States Department of

Agriculture/Rural Development (USDA/RD) to assist with project financing.

This classification requires USDA/RD to review the project under the National

Environmental Policy Act (NEPA) by completing an Environmental Impact

Statement (EIS). RUS's review of comments provided in the EIS scoping

process identified the usefulness for AECI to assess the mercury risk

associated with the EGU operation. AECI contracted URS Corporation (URS)

to conduct a mercury risk assessment for the EGU's operations.

The purpose of this document is to evaluate whether mercury emissions

from the proposed Norborne coal-fired power plant could pose an

unacceptable risk to local populations by entering the human food chain. A

portion of the inorganic mercury emissions from the power plant are

converted to a toxic organic form, methylmercury, once inorganic mercury

enters water bodies via deposition and runoff. Methylmercury is highly

bioaccumulative and anglers who catch and consume fish may be at risk.

This evaluation is not intended to address regional cumulative loading of

mercury from all mercury sources throughout the Midwest, although the

evaluation does include an element to determine whether the existing fish

advisory issued by the Missouri Department of Health and Senior Services

(MHSS) would be made more severe in consideration of the mercury

emissions from the proposed plant.

A number of conservative assumptions are made throughout the evaluation

process to ensure that risks are more likely to be overestimated than

underestimated.

The evaluation was performed using the multi-step process listed below:
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1. Obtain and evaluate fish advisories issued by the Missouri

Department of Health and Senior Services (DHSS). Also obtain

from the Missouri Department of Natural Resources (MDNR)

mercury concentrations in fish fillets and whole fish tissue from

streams within a 100 mile radius within Missouri.

2. Estimate maximum allowable mercury emissions from the proposed

power plant based upon New Source Performance Standards

(NSPS) limits.

3. Perform air modeling to predict mercury air concentrations from the

proposed power plant and subsequent deposition rates to the

surrounding vicinity.

4. Identify where fish sampling occurred and the associated

watersheds lay mainly within a 50 kilometer radius of the Norborne

site. Separately identify watersheds with highest potential to be

impacted by mercury deposition.

5. Calculate the total deposition of mercury for the most-impacted

watersheds. Based on a review of the deposition modeling results,

the watersheds Wakenda Creek and Moss Creek watersheds were

identified as the most-impacted. Additionally, fish sampling

occurred in Cooley Lake and the Lamine River, which includes Davis

Creek, Salt Fork, Finney Creek, Muddy Creek, Flat Creek and

Blackwater River watersheds.

6. Calculate surface water concentrations of methylmercury in the

watersheds.

7. Use the bioaccumulation factor (BAF) for methylmercury to

calculate mercury concentrations in fish tissue.

8. Use fish tissue concentrations to evaluate the incremental impact

on fish samples obtained from MDNR in step 1.
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9. Calculate hazard indices for anglers who catch and consume fish

from the evaluated watersheds.

Based upon this risk evaluation, the additional mercury emissions from the

proposed facility would not pose a significant hazard to anglers who

consume fish from the evaluated watersheds. Additionally, the incremental

mercury increase in fish tissue would not decrease the number of meals

anglers could safely consume based upon existing levels of mercury in fish

tissue, USEPA guidance and DHSS fish advisory levels.
BACKGROUND
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Associated Electric Cooperative Inc. (AECI) is proposing to develop a new

660 megawatt (net) baseload coal-fired electric generation unit (EGU). The

subject property is located near the town of Norborne, in northwest Missouri.

AECI’s proposed construction of the Norborne facility is classified as a major

federal action, given that AECI has applied for project financing through the

United States Department of Agriculture / Rural Development (USDA/RD).

The project, thus, necessitates review under the National Environmental

Policy Act (NEPA).

This report presents an evaluation of environmental impacts associated with

the mercury emissions associated with combusting coal in the power plant.

Mercury, a trace element in coal, is released in the flue gas upon

combustion. The mercury is released in three forms: elemental mercury,

reactive gas mercury, and particulate bound mercury. Conventional

emission control technologies can reduce mercury emissions to some

degree, depending on the type of coal fired and the emission control system.

In addition to conventional emission control systems, AECI will have the

ability to inject activated carbon into the air stream before the particulate

control system. The activated carbon will bind the reactive gas and

particulate mercury and then be captured by the particulate control system,

further reducing the amount of mercury released into the atmosphere.

1.1 Project Location

The proposed site is located northwest of Norborne, Missouri in Carroll

County, Missouri. The proposed facility property encompasses

approximately 1,500 acres. Currently, it consists primarily of farmed corn

and soybean fields. Several drainage ditches traverse the farmed fields.

The Missouri River lies approximately six miles south of the facility property.

Figure 1-1 is a site vicinity map, which depicts the site relative to the

community of Norborne and the Missouri River.
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1.2 Project Description

The major components of the proposed new 660 megawatt (net) baseload,

coal-fired EGU will include a pulverized coal-fired boiler, steam turbine

generator, cooling tower, emission control equipment and stack. Coal will be

delivered to the plant via rail. A rotary railcar dumper will unload the coal,

where it will then be conveyed to either a coal yard for storage or directly to

the power block area.

1.3 Report Purpose

The purpose of this report is to document the evaluation of the potential

health related impacts of mercury emissions from the proposed Norborne

coal-fired power plant. Specifically, this study is intended to determine if

mercury emissions for the proposed EGU could pose an unacceptable risk to

local populations by entering the human food chain. In particular, inorganic

mercury released in power plant emissions can be converted to a toxic

organic form, methylmercury, once it enters water bodies via deposition and

runoff. Methylmercury is highly bioaccumulative and anglers who catch and

consume fish may be at risk. This evaluation is not intended to address

cumulative loading of mercury from all mercury sources throughout the

Midwest nor is it intended to address the impacts of future mercury emission

reductions that will be required by the Environmental Protection Agency’s

Clean Air Mercury Rule (CAMR) at existing power plants across the country.
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EXISTIN G CONDITIONS

The Missouri Department of Health and Senior Services (DHSS) and USEPA

have issued nationwide and statewide1 fish advisories relating to mercury.

The Missouri Department of Natural Resources (MDNR) has a database of

information about whole fish and fish filet mercury levels which serves as a

foundation for the DHSS fish advisory. The existing fish advisory and the

information in this database will be described as it relates to the geographic

area surrounding the proposed power plant. To the extent that there are

data showing changes in fish flesh mercury concentrations over time, these

data will also be presented.

2.1 DHSS Fish Advisory

The fish advisory issued by DHSS includes three advisories for two

populations associated with mercury. These advisories are for non-

commercial fish caught in Missouri.

2.1.1 Sensitive Populations

Sensitive populations are women who are pregnant, women of childbearing

age, nursing mothers, and children under 13 years of age. The sensitive

populations may have health-protective restriction recommendations

because growth and development happens rapidly in young children. These

restriction recommendations are designed to protect children.

1. No more than one meal a month for Largemouth Bass, Smallmouth

Bass, and Spotted Bass over 12 inches in total length.

2. No more than one meal a week for Carp species over 21 inches in

total length.

3. No more than one meal a week for any other species of fish.

1 Missouri Department of Health and Senior Services “2007 Fish Advisory, A Guide to Eating Fish in Missouri”,
available at http://www.dhss.mo.gov/NewsAndPublicNotices/07FishAdvisory.pdf.
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One meal is 11 ounces of uncooked fish for a 150-pound person and 3

ounces for a 40-pound child. The 11-ounce meal is approximately equal to

the size of two decks of cards2.

2.1.2 General Populations

No more than one meal a week for any species of fish.

2.2 MDNR Fish Tissue Database

In conjunction with MDNR, the USEPA and the Missouri Department of

Conservation have been obtaining fish samples and analyzing for mercury

content since 1985. This is the database that the DHSS uses to determine

which fish advisory levels apply to what areas of the state.

URS obtained a current copy of this database for the area surrounding the

proposed facility from MDNR3. The data were filtered so that fish samples

farther than 100 miles were removed from the database. A copy of this

filtered database is provided in Appendix B. Figure 2-1 shows the

locations where fish samples were taken.

2 Missouri Department of Health and Senior Services “2007 Fish Advisory, A Guide to Eating
Fish in Missouri”, available at
http://www.dhss.mo.gov/NewsAndPublicNotices/07FishAdvisory.pdf.
3 Email from Rich Burge, MDNR to Ken Hagg, URS dated 23 May 2006.
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EMISS ION ESTIM ATE AND SPEC IATION

Mercury is a trace element in coal and is released upon combustion. During

combustion, the mercury (Hg) in coal is volatilized and converted to

elemental mercury (Hg0) vapor in the high temperature regions of coal-fired

boilers. As the flue gas is cooled, a series of complex reactions begin to

convert Hg0 to ionic mercury (Hg2+) compounds and/or Hg compounds that

are in a solid-phase at flue gas cleaning temperatures or Hg that is adsorbed

onto the surface of other particles (Hgp). The presence of chlorine gas-

phase equilibrium favors the formation of mercuric chloride (HgCl2) at flue

gas cleaning temperatures. However, Hg0 oxidation reactions are kinetically

limited and, as a result, Hg enters the flue gas cleaning device(s) as a

mixture of Hg0, Hg2+, and Hgp. This partitioning of Hg into Hg0, Hg2+, and

Hgp is known as mercury speciation, which can have considerable influence

on selection of mercury control approaches. The majority of gaseous

mercury in PRB fired boilers is Hg0 4.

Control of mercury emissions from coal-fired boilers is currently achieved via

existing controls used to remove particulate matter (PM), sulfur dioxide

(SO2), and nitrogen oxides (NOx). Besides these conventional emission

control technologies, AECI will be able to inject activated carbon into the air

stream before their particulate control technology (baghouse). The

activated carbon binds the reactive gas and particulate mercury emissions

which can then be captured by the particulate control system, reducing the

amount of mercury released into the atmosphere.

Whatever the control scheme used by AECI, the plant must meet current

mercury emission standards. The current emission standard for an Electric

Utility Steam Generating Unit constructed after September 18, 1978 is

codified in 40 CFR 60.45Da (a)(2)(i). Mercury emissions from any unit may

not exceed 66 x 10-6 lb/MWh gross. The proposed Norborne facility is rated

at 688 MW (gross). Therefore the total allowable mercury emission rate is:

4 United States Environmental Protection Agency (USEPA). Control of Mercury Emissions
from Coal-Fired Electric Utility Boilers. Research Triangle Park, NC: February 2004.
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THghr
lb

MWh
lbxgrossMW 0454.01066)(688 6  

For inclusion into AERMOD, the emission rate is converted to grams/sec:

TT Hggramshr
lb

gramHg
hr
lb

sec
00572.0

sec600,3
159.4530454.0 

On an annualized basis the emission rate is:

TT Hg
yr
lbs

yr
hrsHg

hr
lb 39887600454.0 

Based upon previous source testing overseen by URS, we assumed that one

percent of the total mercury emissions are particulate bound5.

P
T

P
P Hggrams

Hg
lbHggramsHg

sec
0000572.0

1
01.0

sec
00572.0 

Mercury emissions are in one of the three forms discussed above. The

elemental and reactive gas forms of mercury emissions are both gaseous.

The gaseous mercury emitted is the difference between the total mercury

emitted and the particulate bound mercury emitted:

GPTG Hg
grams

Hg
grams

Hg
grams

Hg
sec

00566.0
sec

0000572.0
sec

00572.0 

From source testing conducted by URS/EPRI/DOE on Stanton Unit No. 10

with activated carbon injection followed by a baghouse, all of the gaseous

mercury was elemental mercury, Hg0. The reactive gas mercury, Hg+2, was

below the detection limit of the Ontario Hydro test method6. This detection

5 Lower Colorado River Authority (LCRA). Results of Flue Gas Mercury Measurements at
Sam K. Seymour Station, Unit 3. May 1999. Austin, TX. Radian International, LLC.
6 U.S. Department of Energy National Energy Technology Laboratory. Enhancing Carbon Reactivity in Mercury
Control in Lignite-Fired Systems – Technical Progress Report for the Period October 1 – December 31, 2004.
February 2005. Grand Forks, ND. Energy & Environmental Research Center – University of North Dakota, page 9.
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limit was 2% of the total gas phase for one set of measurements and 4% for

the other set. We assume that the actual reactive gas concentration is one

half of the detection limit of the test sets. This equals 1.5% of the total gas

phase mercury7. So the reactive gas emission rates are:

2
2

2

sec
0000849.0

1
015.0

sec
00566.0 


  Hggrams

Hg
lbHggramsHg G

The elemental gaseous mercury emission rate is the difference between the

total gaseous mercury emission rate and the reactive gas emission rate:

020

sec
00558.0

sec
0000849.0

sec
00566.0 Hg

grams
Hg

grams
Hg

grams
Hg G  

In summary the controlled mercury emission rates used in this effort are:

Hg0 = 0.00558 grams/sec = 0.0443 lb/hr

Hg+2 = 0.0000849 grams/sec = 0.000674 lb/hr

HgP = 0.0000572 grams/sec = 0.000454 lb/hr

Total Hg = 0.00572 grams/sec = 0.0454 lb/hr

7 U.S. Department of Energy National Energy Technology Laboratory. Enhancing Carbon Reactivity in Mercury
Control in Lignite-Fired Systems – Technical Progress Report for the Period October 1 – December 31, 2004.
February 2005. Grand Forks, ND. Energy & Environmental Research Center – University of North Dakota, page
10-11.
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AIR DISPERSION MODEL IN G

4.1 Model Selection and Parameters

This modeling effort was intended to dovetail with the air dispersion

modeling required by MDNR to obtain an air construction and operating

permit. Therefore the modeling was conducted using USEPA’s AERMOD air

dispersion model, the same model used in the air permit application. While

a number of parameters remained the same, there are several additional

parameters needed for this modeling effort.

The air permit application requires air dispersion modeling to estimate air

concentrations of selected criteria pollutants. While the Mercury modeling

required air dispersion modeling to estimate both air concentrations as well

as deposition rates for the three types of mercury emissions discussed in

Section Three.

In order to conduct deposition modeling, a non-regulatory default had to be

used. This default is the Toxics Option, which allows portions of AERMOD

dealing with deposition to be activated.

Another change required by the EGU’s mercury emission rate, is the

conversion of deposition rates from grams per square meter (g/m2) to

micrograms per square meter (µg/m2).

4.1.1 Parameters used from Air Permit Application

The physical parameters of the facility and surrounding area were obtained

from the air permit application modeling files. This included stack

parameters, facility property line, digital elevation maps, and an initial set of

receptor locations. The stack height in the Draft Risk Assessment was 600ft

and was changed to 500 feet (ft) for this effort to match the current planned

stack height.
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4.1.2 Additional Parameters

The following sections discuss the additional parameters used in this

modeling effort to obtain deposition rates.

4.1.2.1 Meteorological Data

The meteorological data used in the air permit application was not sufficient

for this risk assessment effort as it did not include precipitation data needed

to conduct depositional modeling. Therefore two types of meteorological

data were obtained from the National Climatic Data Center (NCDC) for

surface observational data and upper air data. Data files were obtained for

the years 2001 through 2005. The Integrated Surface Hourly Observation

data used were collected from the Kansas City International Airport Weather

Bureau Airport Station. Upper Air data used were collected from the Topeka

Weather Meteorological Observation Station.

These data sets were then processed through AERMET. In this process, URS

provided seasonal daytime Bowen ratios, surface roughness lengths, and

albedos8. The surface roughness lengths and albedos were an average of

the two predominate land uses around the EGU: cultivated land and

grassland. The daytime Bowen ratios are dependent not only upon season

and land use, but also by precipitation (wet, normal or dry moisture

conditions). Based upon the actual annual precipitation for the five years of

meteorological data and the historical annual average precipitation, URS

classified 2001 as a wet year, 2002 and 2003 as dry years, and 2004 and

2005 as average years. The following table shows the values used in

AERMET.

8 United States Environmental Protection Agency (USEPA). User’s Guide for the Aermod
Meteorological Preprocessor (AERMET). Washington, D.C.: NTIS, November 2004. EPA-
454/B-03-002.
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Table 4-1

AERMET Preprocessing Variables

Season

Variable Spring Summer Autumn Winter

Surface Roughness Length (m) 0.04 0.15 0.03 0.006

Albedo 0.16 0.19 0.19 0.60

Daytime Bowen Ratio (wet) 0.25 0.35 0.45 0.47

Daytime Bowen Ratio (dry) 1.0 1.75 2.0 2.0

Daytime Bowen Ratio (normal) 0.35 0.65 0.85 1.18

4.1.2.2 Gaseous Wet Deposition Variables

There are four additional factors that AERMOD uses to calculate gas

deposition. They are the gases’ volatilization factor in water and air also

called diffusivity in air and diffusivity in water and are measured in square

centimeters per second. The cuticular resistance term, measured in seconds

per centimeter, is a function of the relative humidity and the plant type. The

last factor is the Henry’s Law coefficient measured in Pascal cubic meters per

mol. Both the elemental and the reactive gas mercury phase deposition

modeling use these variables. URS used the following in the model.

Table 4-2
Gaseous Wet Deposition Variables

Mercury
Phase

Diffusivity
in Air9

Diffusivity
in Water

Cuticular
Resistance Term5

Henry’s Law
Coefficient5

Elemental 7.23E-6 6.30E-610 1E7 150

9 Wesely, M.L. Doskey, P.V., Shannon, J.D. United States Department of Energy, Office of
Science, Office of Biological and Environmental Research. Deposition Parameterizations for
the Industrial Source Complex (ISC3) Model Appendix B. Washington, D.C.: GPO, 2002.
ANL/ER/TR-01/003.
10 Indiana Department of Environmental Management, RISC Technical Guide – Appendix 1
Table B, February 5, 2001, page A.1-22.
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Table 4-2
Gaseous Wet Deposition Variables

Mercury
Phase

Diffusivity
in Air9

Diffusivity
in Water

Cuticular
Resistance Term5

Henry’s Law
Coefficient5

Reactive Gas 6.00E-6 3.256E-411 1E7 6E-6

4.1.2.3 Gas Dry Deposition Variables

There are two factors used by AERMOD to calculate gaseous dry deposition.

The first factor is a seasonal category as listed below12:

1. Midsummer with lush vegetation

2. Autumn with unharvested cropland

3. Late autumn after frost and harvest or winter with no snow

4. Winter with snow on the ground

5. Transitional Spring with partial green coverage or short annuals.

URS used season category one for May, June and July; category two for

August and September; category three for February, October, November,

and December; category 4 for January; and category five for March and

April.

The second factor is a land use type as listed below13:

1. Urban land, no vegetation
2. Agricultural land
3. Rangeland
4. Forest
5. Suburban areas, grassy
6. Suburban areas, forested

11 United States Environmental Protection Agency (USEPA). Mercury Study Report to
Congress, Volume III Fate and Transport of Mercury in the Environment. Washington, D.C.:
NTIS, December 1997. EPA-452/R-97-005.
12 United States Environmental Protection Agency (USEPA). Addendum to User’s Guide for
the AMS/EPA Regulatory Model – AERMOD. Washington, D.C.: NTIS, October 2004, page 3.
13 United States Environmental Protection Agency (USEPA). Addendum to User’s Guide for
the AMS/EPA Regulatory Model – AERMOD. Washington, D.C.: NTIS, October 2004, page 4.
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7. Bodies of water
8. Barren land, mostly desert
9. Non-forested wetlands

URS used the agricultural land use type for this project. In addition, default

reference parameters for gas dry deposition were used.

4.1.2.4 Scavenging Variables

There are two factors used by AERMOD to calculate particle wet scavenging.

The first is a liquid precipitation scavenging coefficient (hr/s-mm) for each of

the three mercury phases. The second is a frozen precipitation scavenging

coefficient (hr/s-mm) for each of the three mercury phases.

4.1.2.5 Method 2 Particle Deposition Parameters

Method 2 algorithms are used when the particle size distribution is not well

known and when a small fraction (less than 10% of the mass) is in particles

with a diameter of 10 µm or larger14. There are two factors used by

AERMOD to calculate Method 2 particle dry deposition. The first is the fine

mass fraction (less than 2.5 micron) and the second is the representative

mass mean particle diameter in microns. URS used a fine mass fraction of

0.515 and mean particle diameter of 0.4 microns16.

4.1.2.6 Receptors

After an initial screening run for a single year, additional receptors were

added to the model so the point of maximum impact was in a 50 meter

receptor grid for both air concentration as well as deposition. Additional

14 United States Environmental Protection Agency (USEPA). AERMOD Deposition Algorithms
– Science Document (Revised Draft). March 19, 2004, page 4.
15 United States Environmental Protection Agency (USEPA). Compilation of Air Pollutant
Emission Factors, Fifth Edition (AP-42) External Combustion Boiler burning subbituminous
coal, Table 1.1-6.
16 Wesely, M.L. Doskey, P.V., Shannon, J.D. United States Department of Energy, Office of
Science, Office of Biological and Environmental Research. Deposition Parameterizations for
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receptors were also added to cover drainage areas where fish tissue samples

were collected. Receptors were not added beyond 50 km, as that is the

distance to which AERMOD is effective per USEPA17. These receptors will

provide data to estimate mercury deposition rates in these watersheds.

4.2 Results

AERMOD returned data for air concentration (µg/m3), wet and dry deposition

(µg/m2/year) for each of the five years modeled for the three mercury

phases and two averaging periods. The maximum results for each of these

are presented in Table 4-3.

Table 4-3
AERMOD Air Dispersion Model Results

Highest Air
Concentration

(ug/m³)

Highest Deposition Rate
(ug/m²/yr)

Year
Mercury
Phase

1-hour
Maximum

Annual
Average

Wet 1-
hour

Maximum

Wet
Annual
Average

Dry 1-
hour

Maximum

Dry
Annual
Average

2001
Hg(0) 0.00348 0.00002 0.00068 0.00178 <0.00001 0.00020
Hg(+2) 0.00005 <0.00001 0.00001 0.00002 0.00001 0.00115
Hg(p) 0.00004 <0.00001 0.00016 0.00052 0.00108 0.03257

2002
Hg(0) 0.00269 0.00004 0.00027 0.00151 <0.00001 0.00028
Hg(+2) 0.00004 <0.00001 0.00000 0.00003 0.00001 0.00194
Hg(p) 0.00003 <0.00001 0.00007 0.00056 0.00109 0.08976

2003
Hg(0) 0.00329 0.00003 0.00032 0.00156 <0.00001 0.00016
Hg(+2) 0.00005 <0.00001 <0.00001 0.00002 0.00001 0.00122
Hg(p) 0.00003 <0.00001 0.00008 0.00046 0.00181 0.06168

the Industrial Source Complex (ISC3) Model Appendix B. Washington, D.C.: GPO, 2002.
ANL/ER/TR-01/003.
17 70 FR 68232, November 9, 2005.
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Table 4-3
AERMOD Air Dispersion Model Results

Highest Air
Concentration

(ug/m³)

Highest Deposition Rate
(ug/m²/yr)

2004
Hg(0) 0.00335 0.00003 0.00035 0.00172 <0.00001 0.00019
Hg(+2) 0.00005 <0.00001 <0.00001 0.00003 0.00001 0.00136
Hg(p) 0.00003 <0.00001 0.00009 0.00059 0.00135 0.04439

2005
Hg(0) 0.00260 0.00003 0.00039 0.00200 <0.00001 0.00036
Hg(+2) 0.00004 <0.00001 <0.00001 0.00003 0.00001 0.00150
Hg(p) 0.00003 <0.00001 0.00010 0.00065 0.00083 0.04881

SK ASSESSMENT
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5.1 Drainage Areas

Watershed drainage areas were delineated using USGS 7.5 minute and 1

minute by 2 minute quadrangles. Working from the Missouri River, URS

identified major tributaries that drain the area within 50km of the proposed

power plant site. In the case of larger tributaries, their tributaries leading

from the area of concern were also delineated.

Once delineated on print-outs of the maps, the delineations were transferred

to an electronic format (AutoCad®) that allows the further manipulation of

these data. The delineated drainage areas are shown in Figure 5-1. Areas

delineated in a red outline are sub-areas of the Lamine River Watershed.

5.2 Deposition Isopleths

The model provides maximum individual receptor wet and dry deposition

rates for each of the three mercury phases in µg/m2/year. Based upon the

results in this table and experience with mercury risk analysis, URS

determined the annual deposition would be the controlling variable. We

chose to use 2002 data in the risk assessment as it had the highest

maximum total deposition rate for mercury as shown in Table 5-1.

Table 5-1
Air Dispersion Results for Highest Deposition Rates

Annual Deposition (ug/m²/yr)

Year
Mercury
Phase

Wet Dry Total

2001
Hg(0) 0.00178 0.00020 0.00180
Hg(+2) 0.00002 0.00115 0.00115
Hg(p) 0.00052 0.03257 0.03265
Total Hg 0.00232 0.03388 0.03417

2002
Hg(0) 0.00151 0.00028 0.00153
Hg(+2) 0.00003 0.00194 0.00194
Hg(p) 0.00056 0.08976 0.08983
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Table 5-1
Air Dispersion Results for Highest Deposition Rates

Annual Deposition (ug/m²/yr)

Year
Mercury
Phase Wet Dry Total

Total Hg 0.00210 0.09191 0.09220
2003

Hg(0) 0.00156 0.00016 0.00312
Hg(+2) 0.00002 0.00122 0.00122
Hg(p) 0.00046 0.06168 0.06174
Total Hg 0.00204 0.06302 0.06320

2004
Hg(0) 0.00172 0.00019 0.00174
Hg(+2) 0.00003 0.00136 0.00137
Hg(p) 0.00059 0.04439 0.04451
Total Hg 0.00234 0.04593 0.04644

2005
Hg(0) 0.00200 0.00036 0.00205
Hg(+2) 0.00003 0.00150 0.00150
Hg(p) 0.00065 0.04881 0.04892
Total Hg 0.00267 0.05067 0.05110

For each receptor, the maximum wet deposition rate was added to the

maximum dry deposition rate to determine the total deposition rate for each

mercury phase. The maximum wet and dry deposition rates for any receptor

usually does not occur on the same date; therefore, by using the maximum

wet and dry deposition rates for each receptor, URS was being conservative.

The total deposition rates for each mercury phase were then added to

determine the total mercury deposition rate at each receptor.

This total deposition rate for each receptor was then used in a computer

program that plots isopleths, (Surfer version 8.0). It was determined that

the annual total deposition rate is the controlling element in the risk

assessment, so the daily deposition rate and the air concentration rates were

not plotted. Surfer was then used to export the isopleths into AutoCad®.

The 2002 annual isopleth is shown in Figure 5-2.
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These deposition isopleths are then used with the watershed boundaries to

determine total mercury deposition per watershed. The depositional

isopleths are overlaid onto the watershed areas, see Figure 5-3. Examining

the watershed areas and the distribution of the isopleths, URS evaluated the

Wakenda Creek, Moss Creek, Lamine River, and Cooley Lake watersheds in

the risk assessment. For each of these watersheds, the area (square

meters) within the watershed between two isopleth lines is calculated using

Autocad®. This area is multiplied by the larger of the two deposition rates

(µg/square meter/year) represented by the two isopleth lines, which

provides a conservative calculation of the total deposition between the

isopleth lines. This is continued for the entire watershed area and each

deposition is added to obtain the total deposition (grams/year) for the

watershed.

5.3 Surface water concentrations of methylmercury

Surface water concentrations of methylmercury are calculated separately for

each watershed by calculating the total mercury load to the watersheds,

then calculating the methylmercury surface water load, and finally

calculating the concentration of methylmercury in the waterbodies.

Local ponds near the proposed facility have much smaller drainage areas

than either Moss or Wakenda Creek and therefore would have several orders

of magnitude less mercury available for uptake to the fish population than

the creeks. Because there are no fish mercury concentration data available

for any of the nearby waterbodies, the larger more conservative waterbodies

(Moss Creek and Wakenda Creek) were used for this evaluation.

5.3.1 Total Mercury Load Calculation

URS calculated the load of total mercury (LTm) to Moss Creek, Wakenda

Creek, Lamine River, and Cooley Lake. The following equation from USEPA

(2005) can be used to calculate mercury loading, taking into account partial

loss of mercury to soils, sediments, and pervious soils:
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IERridfdepm LLLLLLLT 

Where:

LTm = Total load to water body (gm)

Ldep = Deposition to water

Ldif = Diffusion to water

Lri = Runoff from impervious surfaces

LR = Runoff from pervious surfaces

LE = load from soil erosion

LI = Load from internal transfer

As a conservative, simplifying step for initial screening, it can be assumed

that all mercury deposited throughout the watershed enters the surface

water (i.e., no loss is assumed). Using this approach, LTm is equal to total

amount of mercury deposited throughout the entire watershed. Worst-case

historical meteorological data, based on the year 2002 (annual data that

would result in the highest predicted mercury deposition), were used to

predict LTm values.

LTm Wakenda Creek watershed = 10.606 grams/year total mercury

LTm Moss Creek watershed = 3.203 grams/year total mercury

LTm Lamine River watershed = 55.748 grams/year total mercury

LTm Cooley Lake watershed = 0.056 grams/year total mercury

5.3.2 Methylmercury Load Calculation

URS then converted the load of total mercury in surface water (LTm) to the

load of methylmercury in surface water (LTmm) (i.e., the form that is

bioaccumulative). USEPA (2005) recommends applying a fifteen percent

(15%) conversion efficiency.

LTmm Wakenda Creek watershed = 10.606 gm/yr total mercury * 0.15

= 1.591 gm/yr methylmercury
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LTmm Moss Creek watershed = 3.203 gm/yr total mercury * 0.15

= 0.480 gm/yr methylmercury

LTmm Lamine River watershed = 55.748 gm/yr total mercury *

0.15 = 8.362 gm/yr methylmercury

LTmm Cooley Lake watershed = 0.056 gm/yr total mercury * 0.15

= 0.008 gm/yr methylmercury

5.3.3 Methylmercury Concentration

URS calculated the water body methylmercury concentration. USEPA (2005)

provides the following equation:

)(*** bswcwwtwcfx

mm
wtot ddAkfV

LTC




Where:

Cwtot = concentration in water (ug/m3)

Vfx = flow rate (m3/yr)

fwc = fraction of methylmercury that is in the water column

kwt = water body mercury dissipation rate constant

Aw = water body surface area

Dwc = depth of water column

Dbs = depth of upper benthic sediment layer

This equation can be simplified by assuming that 100% of the

methylmercury is in the water column. This is a conservative assumption,

as the bioaccumulation factors used to estimate bio-uptake in fish assume all

uptake into fish occurs from water, none from sediment. Assuming any

portion of the total methylmercury is partitioned to sediments would thus

result in lower calculated fish tissue concentrations. The resulting simplified

equation is:
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fx

mm
wtot V

LT
C 

In this evaluation, Vfx values are calculated in Moss Creek, Wakenda Creek,

Lamine River, and Cooley Lake near the confluence of the creek, river, or

lake with the next largest tributary (i.e., portions of the creeks, river, or lake

that are assumed to be large enough to support a harvestable fishery). The

use of the creek outfalls is considered a reasonably representative fishing

location. Using these assumptions, the flow rate (Vfx) can be calculated

using the following equation:

wsyrfx APV *

Where:

Pyr = annual precipitation (m/year); 24.77 in/year (0.63 m/year) for

the year of maximum predicted mercury deposition (2002)18

Aws = Area of watershed (m2); 951,796,993 m2 Wakenda Creek;

235,904,819 m2 Moss Creek; 6,793,636,918 m2 Lamine River;

21,372,086 m2 Cooley Lake

Calculated Vfx values are as follows:

Vfx Wakenda Creek = 951,796,993 m2 * 0.63 m/year = 598,224,093

m3/year

Vfx Moss Creek = 235,904,819 m2 * 0.63 m/year = 148,271,057

m3/year

Vfx Lamine River = 6,793,636,918 m2 * 0.63 m/year = 4,269,941,296

m3/year

18 High Plains Regional Climate Centre for Kansas City WSMO AP, MO Monthly Total Precipitation Listing
http://hprcc1.unl.edu/cgi-bin/cli_perl_lib/cliMAIN.pl?mo4358
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Vfx Cooley Lake = 21,372,086 m2 * 0.63 m/year = 13,432,798

m3/year

Resulting surface water methylmercury concentrations are:

Cwtot Wakenda Creek = 1.591 gm/yr methylmercury / 598,224,093

m3/yr = 2.7E-9 gm/m3 = 2.7E-3 ug/m3

Cwtot Moss Creek = 0.481 gm/yr methylmercury / 148,271,057 m3/yr

= 3.2E-9 gm/m3 = 3.2E-3 ug/m3

Cwtot Lamine River = 8.362 gm/yr methylmercury / 4,269,941,296

m3/yr = 2.0E-9 gm/m3 = 2.0E-3 ug/m3

Cwtot Cooley Lake = 0.008 gm/yr methylmercury / 13,432,798 m3/yr =

0.63E-9 gm/m3 = 0.63E-3 ug/m3

Converting to ug/L:

Cwtot Wakenda Creek = 2.7E-3 ug/m3 * 0.001 m3/L = 2.7E-6 ug/L

Cwtot Moss Creek = 3.2E-3 ug/m3 * 0.001 m3/L = 3.2E-6 ug/L

Cwtot Lamine River = 2.0E-3 ug/m3 * 0.001 m3/L = 2.0E-6 ug/L

Cwtot Cooley Lake = 0.63E-3 ug/m3 * 0.001 m3/L = 0.63E-6 ug/L

5.4 Calculate fish tissue concentrations

Calculate fish tissue concentrations using the following equation:

fishdwfish BAFCC *

Where:
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Cfish = concentration of methylmercury in fish tissue, assuming the

chemical partitions uniformly in both edible tissue (muscle tissue) and

inedible tissues (bone, skin, scales, organs)

Cdw = Concentration of dissolved methylmercury in water

(conservatively assumed to be equal to total concentration, Cwtot)

BAFfish = Bioaccumulation Factor in fish

Note that USEPA provides a wide range of BAFfish values for evaluating fish

bio-uptake. These values reflect differences in size, age, sex, feeding

preferences and trophic level (i.e., position on the food chain) among

different species of fish. In general, large adults of top predator species,

such as largemouth bass, tend to bioaccumulate more mercury than smaller

individuals, or species that are more intermediate in the food chain, such as

two other species often sought by anglers, crappie and bluegill. For

purposes of classifying the bioaccumulation potential of various types of fish,

USEPA has developed a series of BAFfish values to reflect differences between

fish based on their position in the food chain, referred to as their “trophic

level”. The following table summarizes the USEPA (2006) recommended

50th percentile BAFfish values for Trophic Level 2, 3 and 4 fish species, with

Trophic Level 4 species being the top predator species. As noted in the

Water Quality Criterion documentation for methylmercury (USEPA, 2001),

anglers typically consume a mixture of fish species from these three trophic

levels.

Recommended BAFfish for Methylmercury (USEPA, 2006)
Trophic Level 2 Trophic Level 3 Trophic Level 4

117,000 680,000 2,670,000

The calculated fish tissue methylmercury concentrations for Trophic Level 4

fish (i.e., the worst-case example) are:

Cfish Wakenda Creek = 2.7E-6 ug/L * 2.67E+6 L/kg = 7.1 ug/kg

Cfish Moss Creek = 3.2E-6 ug/L * 2.67E+6 L/kg = 8.7 ug/kg
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Cfish Lamine River = 2.0E-6 ug/L * 2.67E+6 L/kg = 5.2 ug/kg

Cfish Cooley Lake = 0.63E-6 ug/L * 2.67E+6 L/kg = 1.7 ug/kg

As a point of comparison, these fish tissue concentrations are considerably

below the USEPA (2001) Water Quality Criterion comparison fish tissue value

(300 ug/kg), the concentration USEPA considers safe for human

consumption. However existing fish tissue samples collected by Federal and

State agencies (See Appendix B) already exceed this Water Quality

Criterion, which is the reason MHSS has issued fish advisories for the entire

State of Missouri. The cumulative impact of the proposed facility’s impact

and existing conditions with regard to the Missouri Fish Advisory is

addressed in Section 5.6.

5.5 Calculate cancer risks and hazard indices

Calculate cancer risk and non-cancer hazard index, using standard USEPA

(1989) risk assessment protocols. Given that methylmercury is not a

carcinogen, only the non-cancer hazard index is relevant. USEPA (2005)

recommends evaluating adult and child anglers separately. The equation

used to calculate the non-cancer hazard index is the same for both adults

and children, and is:

RfDATBW

EDEFCFIRC
HI

nc

fishfish

**

****


Where:

HI = Hazard Index (unitless)

IRfish = Ingestion rate of fish (kg/day) (0.087 kg/day adult; 0.013

kg/day child) (USEPA, 2005)

CF = Conversion factor (0.001 mg/ug)

EF = Exposure Frequency (365 days/year, consistent with IR which is

a daily average value)
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ED = Exposure Duration (years); (30 years adult; 6 years child)

(USEPA, 1989, 2005)

BW = Body Weight (kg); (70 kg adult; 15 kg child) (USEPA, 1989,

2005)

ATnc = Non-cancer averaging time (days) (10,950 days for adult;

2,190 days for child)

RfD = Reference Dose19 (0.0001 mg/kg-day)

The resulting Hazard Indices, based on Trophic Level 4 fish, are:

HIadult Wakenda Creek = (7.1*0.087*0.001*365*30) /

(70*10,950*0.0001) = 0.09

HIchild Wakenda Creek = (7.1*0.013*0.001*365*6) /

(15*2,190*0.0001) = 0.06

HIadult Moss Creek = (8.7*0.087*0.001*365*30) /

(70*10,950*0.0001) = 0.11

HIchild Moss Creek = (8.7*0.013*0.001*365*6) / (15*2,190*0.0001)

= 0.08

HIadult Lamine River = (5.2*0.087*0.001*365*30) /

(70*10,950*0.0001) = 0.07

HIchild Lamine River = (5.2*0.013*0.001*365*6) / (15*2,190*0.0001)

= 0.05

HIadult Cooley Lake = (1.7*0.087*0.001*365*30) /

(70*10,950*0.0001) = 0.02

HIchild Cooley Lake = (1.7*0.013*0.001*365*6) / (15*2,190*0.0001)

= 0.01

As shown in these calculations, all calculated Hazard Indices are

substantially below 1.0. A Hazard Index of less than 1.0 indicates the lack

of any potential hazard.

19 The reference dose for methylmercury of 0.0001 mg/kg-day is per USEPA’s IRIS
database, verified on Sept. 18, 2006.
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5.6 Impacts on Missouri Fish Advisory

As identified previously, the risk assessment evaluated risks associated with

the incremental increase in overall mercury levels that could be released

from the Norborne power plant. In an attempt to address cumulative effects

from all regional sources of mercury, including the proposed Norborne

facility, URS evaluated the impact the increased mercury deposition in local

waterbodies would have on historic fish mercury levels as analyzed by

MDNR, MDC, and USEPA. As discussed in Section Two, these agencies

have been collecting fish and analyzing the amount of mercury found in

these collected fish. These data are used by the Missouri Department of

Health and Senior Services (DHSS) to determine what level of fish advisory

will be issued for areas within Missouri.

There are no historical fish analyses from the two watersheds that have the

highest mercury impact (Wakenda Creek and Moss Creek). But URS did

calculate incremental mercury fish tissue concentrations for Lamine River

and Cooley Lake using the methodology in Section 5.1 through 5.4. These

two locations are the nearest two sampling points that have significant

portions of their drainage areas within the area modeled. This incremental

increase of mercury in fish tissue for the Lamine River near the Blackwater

River was calculated to be 0.0052 ppm. The incremental increase of

mercury in fish tissue for Cooley Lake was calculated to be 0.0017 ppm. The

measured mercury in fish was 0.023 and 0.130 ppm for whole fish (carp)

samples taken in the Lamine River and 0.620 for ppm for a fillet sample

(large mouth bass) taken in Cooley Lake. Based upon the current DHSS fish

advisory20 and USEPA’s guidance21 the number of recommended fish meals

per month will not change.

20 Found at www.dhss.mo.gov/NewsAndPublicNotices/07FishAdvisory.pdf
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21 United States Environmental Protection Agency (USEPA). “Origin of 1 Meal/Week Noncommercial Fish
Consumption Rate in National Advisory for Mercury.” Technical Memorandum. 11 March 2004.
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CONCLUSIONS

A screening level risk evaluation was performed to determine whether the

placement of a coal-fired EGU in Norborne, Missouri would be likely to pose a

health threat to the local community due to mercury emissions from the

plant. Consistent with the screening nature of this evaluation, a number of

assumptions were used throughout the evaluation process. These

assumptions are likely to overestimate the potential impacts. In particular,

the following conservative assumptions were made:

 Predicted mercury deposition rates were calculated based on worst-

case historical meteorological data for the years 2001-2005 (i.e., 2002

data, which produced the highest predicted mercury deposition rates).

 All mercury deposited in a watershed ends up in surface water. In

reality, much of the mercury would be either lost from the watershed

from subsequent volatilization, leach to the subsurface, or be

sequestered in soils and sediments, where it would not be available for

bio-uptake into fish.

 The ingestion rates used in the risk calculations are based on the

assumption that an adult eats an average of 5.4 fish portions (4

ounces each) per week, and that all of that fish originates from the

impacted watershed (i.e., that individuals do not eat fish from any

other source). Likewise, the assumption is made that a very young

child, aged 0-6, eats an average of 0.8 fish portions (4 ounces each)

per week from the impacted watershed. In reality, most anglers

consume fish that originate from a variety of sources.

 The bioaccumulation factor used to estimate representative

methylmercury concentrations in fish was based on species with the

highest bioaccumulation potential, Trophic Level 4 fish (i.e., it was

assumed that only large individuals of top predator species such as

large mouth bass were consumed). This is a worst-case scenario, as
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most anglers would be expected to eat a variety of fish from different

trophic levels, with a lower overall methylmercury concentration.

 The reference dose used in the risk calculations includes a 10X

uncertainty factor (similar in concept to a safety factor) to ensure that

the hazard index is not underestimated.

In combination, these assumptions resulted in an overestimation of the

potential health impacts from mercury emissions. Even with the use of

these conservative assumptions, the predicted hazard indices were well

below the threshold value of 1.0, indicating that mercury emissions from the

proposed power plant should not pose any health threat to the surrounding

community.

This evaluation evaluates the current mercury levels in fish samples taken

by MDNR, MDC, and USEPA within 50 kilometers of the proposed plant and

the incremental effect the mercury released by the proposed plant would

have on mercury levels in those fish. Based on this evaluation, there would

be no change in the current MHSS Fish Advisory due to the incremental

increase of mercury in the fish, due to the construction of the facility.
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Organization Site Name SPECIES COUNTY Year
No.

Samples
Preparation

Method
Average

Length (in)
Weight
(lbs)

FAT
(%)

MERCURY
(ppm)

MDC Belcher Br. Lake largemouth bass BUCHANAN 2002 15 Fillet 1.4 0.584

MDC Blackwater R. @ McAllister Sprs. channel catfish SALINE 2002 2 Fillet 1.4 0.040

MDC Blackwater R. @ McAllister Sprs. carp SALINE 2002 21 Fillet 4.6 0.073

EPA/MDNR Blue R. @ US 71 carp JACKSON 1999 5 Fillet 3.98 0.035

EPA/MDNR Blue R. @ US 71 carp JACKSON 1985 1 Whole Fish 7.6 8 0.150

EPA/MDNR Blue R. @ US 71 carp JACKSON 1984 1 Whole Fish 5.5 7 0.060

EPA/MDNR
Blue R. 0.6 mi.ab. Brush Cr. @Blue
Parkway carp JACKSON 1985 1 Whole Fish 11.2 11 0.090

MDC Blue R. 3.0 mi.ab. Indian Cr. largemouth bass JACKSON 2001 15 Fillet 0.082

EPA/MDNR Blue R. 3.0 mi.ab. Indian Cr. carp JACKSON 2000 5 Fillet 3.9 LT 0.0181

MDC Blue R. 3.0 mi.ab. Indian Cr. channel catfish JACKSON 2001 15 Fillet 2 2 0.066

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd carp JACKSON 1990 5 Fillet 5.5 0.016

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd carp JACKSON 1994 38 Fillet 3.8 5 0.180

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd carp JACKSON 1994 38 Fillet 3.8 6 0.142

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd carp JACKSON 1994 38 Fillet 3.8 6 0.119

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd channel catfish JACKSON 1990 5 Fillet 1.4 LT 0.010

MDC
Blue R. 6.6 mi.ab.Indian Cr. @ Blue
Ridge Blvd largemouth bass JACKSON 1987 3 Fillet 0.6 1 0.270

EPA/MDNR Blue R. bl. Blue Ridge Blvd. carp JACKSON 2003 3 Fillet 14.1 0.168

EPA/MDNR Blue R. bl. Blue Ridge Blvd. largemouth bass JACKSON 2003 3 Fillet 3 0.033

EPA/MDNR Blue R. just ab. Brush Cr. green sunfish JACKSON 2004 5 Fillet 4.1 0.1 0.070

EPA/MDNR Blue R. just ab. Brush Cr. channel catfish JACKSON 2003 5 Fillet 0.6 0.035

EPA/MDNR Blue R. just ab. Brush Cr. largemouth bass JACKSON 2003 1 Fillet 0.6 0.121

MDC BLUE R. RD. LK. largemouth bass JACKSON? 1987 5 Fillet 0.9 0.182
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Organization Site Name SPECIES COUNTY Year
No.

Samples
Preparation

Method
Average

Length (in)
Weight
(lbs)

FAT
(%)

MERCURY
(ppm)

EPA/MDNR Blue River 1 mi.bl. Indian Cr. carp JACKSON 1985 1 Whole Fish 9.2 14 0.100

MDC Blue Springs L. at bend largemouth bass JACKSON 1996 10 Fillet 2 1 0.220

MDC Blue Springs L. at bend carp JACKSON 1993 15 Fillet 2.9 2 0.057

MDC Blue Springs L. at bend channel catfish JACKSON 1992 Fillet 0.270

MDC Blue Springs L. at bend carp JACKSON 1992 Fillet 0.025

MDC Bluestem Lake largemouth bass JACKSON 1987 5 Fillet 1.5 1 0.570

MDC Cameron Lake #1 largemouth bass DEKALB 1997 15 Fillet 2.1 0.270

MDC Cameron Lake #2 largemouth bass DEKALB 1997 15 Fillet 0.7 0.250

MDC Cameron Lake #3 largemouth bass DEKALB 1997 15 Fillet 1.6 0.167

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1990 3 Whole Fish 3 0.119

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1987 5 Whole Fish 2 3 0.022

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1981 5 Whole Fish 0.040

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1992 Whole Fish 3 0.077

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1984 5 Whole Fish 1.5 3 0.040

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1983 5 Whole Fish 2.5 10 0.060

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1982 5 Whole Fish 1.7 4 0.030

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1986 5 Whole Fish 3 5 0.055

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1985 5 Whole Fish 2.1 2 0.050

EPA/MDNR Chariton R. nr. Prairie Hill carp CHARITON 1985 5 Whole Fish 1.8 1 0.050

MDC CHAUMIERE LAKE channel catfish CLAY 1995 10 Fillet 1.2 4 0.061

MDC CHAUMIERE LK. largemouth bass CLAY 1986 5 Fillet 1.3 0.150

MDC Clover Dell Lake largemouth bass PETTIS 2002 13 Fillet 1 0.313

MDC Clover Dell Lake redear sunfish PETTIS 2002 9 Fillet 0.5 0.114

MDC Clover Dell Lake bluegill PETTIS 2002 10 Fillet 0.3 0.100

MDC Cooley Lake largemouth bass CLAY 1987 4 Fillet 1.9 0 0.620

MDC Coot Lake largemouth bass JACKSON 1987 5 Fillet 1.1 1 0.210

MDC Cottontail Lake largemouth bass JACKSON 1987 5 Fillet 1.2 0 0.270
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Organization Site Name SPECIES COUNTY Year
No.

Samples
Preparation

Method
Average

Length (in)
Weight
(lbs)

FAT
(%)

MERCURY
(ppm)

MDC EAGLE BLUFFS HOLEA carp BOONE 1992 1 Fillet 0.143

MDC EAGLE BLUFFS HOLEC carp BOONE 1992 1 Fillet 0.063

MDC EAGLE BLUFFS HOLED carp BOONE 1992 1 Fillet 0.083

MDC EAGLE BLUFFS HOLEE carp BOONE 1992 1 Fillet 0.195

MDC EAGLE BLUFFS HOLEF carp BOONE 1992 1 Fillet 0.183

MDC Flat Cr. 5 mi. SE of Sedalia sucker PETTIS 2000 13 Fillet 0.151

MDC Flat Cr. 5 mi. SE of Sedalia buffalo PETTIS 2001 1 Fillet 6.1 0.589

MDC Flat Cr. 5 mi. SE of Sedalia carp PETTIS 2000 9 Fillet 6.1 4 0.129

MDC Flat Cr. 5 mi. SE of Sedalia Kentucky bass PETTIS 2000 3 Fillet 0.296

MDC Forest Hill CC Lake largemouth bass BOONE 1991 Fillet 0.580

MDC Gopher Lake largemouth bass JACKSON 1987 5 Fillet 1.3 0 0.160

MDC Grand R. @ Sumner channel catfish LIVINGSTON 2002 15 Fillet 0.6 0.080

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1990 4 Whole Fish 5 0.169

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1995 4 Whole Fish 0.438

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1999 5 Whole Fish 3.12 0.063

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1981 5 Whole Fish 0.040

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1982 5 Whole Fish 2.1 4 0.020

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 2001 5 Whole Fish 3.6 0.140

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1985 5 Whole Fish 1.5 2 0.040

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1985 5 Whole Fish 1.6 2 0.040

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1995 4 Whole Fish 0.284

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1986 3 Whole Fish 2.2 4 0.050

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1997 5 Whole Fish 2.6 0.151

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1984 3 Whole Fish 1.5 3 0.030

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1983 5 Whole Fish 1.7 40 0.040

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1987 5 Whole Fish 2.2 5 0.011

EPA/MDNR Grand R. nr. Bosworth carp CARROLL 1992 Whole Fish 3 0.126
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EPA/MDNR Grand R. nr. Brunswick carp CARROLL 2003 5 Whole Fish 0.100

MDC Grand R. nr. Gallatin flathead catfish DAVIESS 1998 2 Fillet 2.4 0.220

MDC Grindstone Reservoir largemouth bass DEKALB 1997 15 Fillet 1.1 0.435

MDC Hamilton Reservoir largemouth bass CALDWELL 1997 15 Fillet 2.7 0.280

MDC Indian Creek Lake largemouth bass LIVINGSTON 2002 11 Fillet 0.6 0.683

MDC Jackrabbit Lake largemouth bass JACKSON 1987 5 Fillet 1.4 0 0.210

MDC Jamesport Community Lake largemouth bass DAVIESS 1997 15 Fillet 1.2 0.360

MDC KNOX VILLAGE LK KC largemouth bass JACKSON 1986 4 Fillet 1.2 0.420

MDC L HULEN LK COLUMBI largemouth bass 1987 2 Fillet 1.8 1 0.560

MDC L. Blue R. @ Mize Rd. carp JACKSON 1990 5 Fillet 2.6 0.015

MDC L. Blue R. @ Mize Rd. channel catfish JACKSON 1990 4 Fillet 1.4 0.084

MDC L. Blue R. bl. Longview Dam carp JACKSON 1990 5 Fillet 1 0.016

MDC L. Blue R. bl. Longview Dam channel catfish JACKSON 1990 5 Fillet 1.3 0.015

MDC L. Blue R. bl. Longview Dam largemouth bass JACKSON 1987 5 Fillet 1.6 1 0.610

MDC L. Blue R. nr. Mouth carp JACKSON 1990 5 Fillet 2.5 0.015

MDC L. Blue R. nr. Mouth channel catfish JACKSON 1990 5 Fillet 1.4 0.097

MDC Lake Buteo largemouth bass JOHNSON 1987 5 Fillet 0.9 0 0.600

MDC Lake Buteo largemouth bass JOHNSON 1986 5 Fillet 2.7 0.870

MDC Lake Buteo bluegill JOHNSON 1996 5 Fillet 0.4 2 0.240

EPA/MDNR Lake Buteo largemouth bass JOHNSON 2005 5 Fillet 10 0.4 0.937

MDC Lake Buteo largemouth bass JOHNSON 2002 15 Fillet 0.6 0.739

MDC Lake Buteo largemouth bass JOHNSON 1996 5 Fillet 1.3 2 0.631

EPA/MDNR Lake Contrary white crappie BUCHANAN 1999 15 Fillet 0.33 LT 0.018

EPA/MDNR Lake Contrary carp BUCHANAN 1999 23 Fillet 0.941 LT 0.018

MDC Lake Jacomo largemouth bass JACKSON 1996 10 Fillet 2 1 0.230

MDC Lake Jacomo carp JACKSON 1993 15 Fillet 4.9 4 0.065

MDC Lake Jacomo channel catfish JACKSON 1992 Fillet 0.038
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MDC Lake Jacomo carp JACKSON 1992 Fillet 0.037

MDC Lake of the Woods largemouth bass BOONE 1991 2 Fillet 0.580

MDC Lake of the Woods largemouth bass BOONE 1999 5 Fillet 1.1 0.307

MDC Lake of the Woods largemouth bass BOONE 1999 2 Fillet 2.8 0.487

MDC Lake of the Woods channel catfish BOONE 1999 5 Fillet 1.2 2 0.070

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.2 1 0.041

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 0.9 1 0.054

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.4 1 0.029

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.2 1 0.040

MDC Lake of the Woods (KC) channel catfish JACKSON 1995 6 Fillet 1 2 0.054

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.5 1 0.067

MDC Lake of the Woods (KC) channel catfish JACKSON 1995 6 Fillet 1 5 0.056

MDC Lake of the Woods (KC) largemouth bass JACKSON 1995 10 Fillet 0.7 1 0.318

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1 1 0.039

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.2 2 0.029

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 0.8 1 0.057

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 0.5 1 0.084

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 0.9 1 0.026

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.1 1 0.034

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.1 1 0.062

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.2 1 0.048

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.1 2 0.026

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.3 1 0.035

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1 1 0.041

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.8 2 0.031

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1 3 0.071

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.1 2 0.026
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MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1 0 0.041

MDC Lake of the Woods (KC) largemouth bass JACKSON 1987 5 Fillet 1.1 0 0.330

MDC Lake of the Woods (KC) channel catfish JACKSON 1996 1 Fillet 1.4 1 0.057

MDC Lake Tapawingo largemouth bass JACKSON 1987 5 Fillet 1.1 0 0.140

MDC Lakewood Lake largemouth bass JACKSON 1986 5 Fillet 1.2 0.300

MDC Lamine R. @ I-70 white bass COOPER 1999 12 Fillet 1.6 0.119

MDC Lamine R. @ I-70 flathead catfish COOPER 1999 3 Fillet 3.2 2 0.165

MDC Lamine R. @ I-70 largemouth bass COOPER 2000 1 Fillet 0.301

MDC Lamine R. @ I-70 flathead catfish COOPER 2002 6 Fillet 1.4 0.177

MDC Lamine R. @ I-70 channel catfish COOPER 2002 5 Fillet 1.5 0.225

EPA/MDNR Lamine R. nr. Blackwater carp COOPER 1987 4 Whole Fish 2.5 3 0.025

EPA/MDNR Lamine R. nr. Blackwater carp COOPER 1988 3 Whole Fish 3.2 7 0.130

MDC LONGVIEW RES. largemouth bass JACKSON 1999 15 Fillet 2.2 0.335

MDC LONGVIEW RES. channel catfish JACKSON 1990 5 Fillet 0.8 0.017

MDC LONGVIEW RES. carp JACKSON 1990 5 Fillet 1.6 0.016

MDC LONGVIEW RES.UPPER largemouth bass JACKSON 1987 5 Fillet 1 0 0.570

R Missouri R. @ Boonville channel catfish COOPER 1987 5 Fillet 2 7 LT 0.020

EPA/MDNR Missouri R. @ Lexington carp LAFAYETTE 1985 5 Whole Fish 2.2 0.050

EPA/MDNR Missouri R. @ Lexington carp LAFAYETTE 1985 5 Whole Fish 2.3 5 0.080

USEPA Missouri R. @ Lexington carp LAFAYETTE 1981 3 Whole Fish 8 0.010

USEPA Missouri R. @ Lexington carp LAFAYETTE 1981 5 Whole Fish 4 0.040

EPA/MDNR Missouri R. @ Lexington carp LAFAYETTE 1984 5 Whole Fish 2 6 0.040

MDC Missouri R. @ Miami
shovelnose
sturgeon SALINE 2004 5 Fillet 1.4 3 0.097

MDC Missouri R. @ Miami
shovelnose
sturgeon SALINE 2004 5 Fillet 1.2 2 0.101



APPENDIX B MDNR Mercury in Fish Database

P:\Environmental\21561716 (AECI Hg Risk Assessment)\Report\Final Mercury Risk Assessment Report rev1.doc B-7

Organization Site Name SPECIES COUNTY Year
No.

Samples
Preparation

Method
Average

Length (in)
Weight
(lbs)

FAT
(%)

MERCURY
(ppm)

MDC Missouri R. @ Miami
shovelnose
sturgeon SALINE 2004 5 Fillet 1.4 3 0.084

MDC Missouri R. @ Napoleon
shovelnose
sturgeon LAFAYETTE 2004 15 Fillet 1.8 4 0.102

MDC Missouri R. @ Napoleon
shovelnose
sturgeon LAFAYETTE 2004 6 E 1.9 37 0.015

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1988 4 Whole Fish 5.2 8 0.131

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1989 5 Whole Fish 5.7 10 0.079

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1995 5 Whole Fish 0.346

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1997 3 Whole Fish 5.5 0.048

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1999 5 Whole Fish 5.59 0.045

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1997 4 Whole Fish 5.4 0.083

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 1999 5 Whole Fish 5.68 0.044

EPA/MDNR Missouri R. bl. Blue R. carp CLAY 2001 5 Whole Fish 4.9 0.038

MDC Missouri R. nr. Columbia carp BOONE 2002 26 Fillet 3.2 3 0.081

MDC Missouri R. nr. Columbia buffalo BOONE 1996 10 Fillet 3.7 4 0.430

MDC Missouri R. nr. Columbia carp BOONE 1996 17 Fillet 6.5 8 0.100

MDC Missouri R. nr. Columbia carp BOONE 1996 14 Fillet 5.8 8 0.123

MDC Missouri R. nr. Columbia channel catfish BOONE 1996 25 Fillet 1.8 6 0.157

MDC Missouri R. nr. Columbia
shovelnose
sturgeon BOONE 1996 5 E 14 0.016

MDC Missouri R. nr. Columbia buffalo BOONE 1996 15 Fillet 5 9 0.251

MDC Missouri R. nr. Columbia
shovelnose
sturgeon BOONE 1996 25 Fillet 2.4 6 0.115

MDC Missouri R. nr. Columbia flathead catfish BOONE 1998 15 Fillet 1.6 1 0.200

MDC Missouri R. nr. Columbia flathead catfish BOONE 2002 17 Fillet 1.9 0.067

MDC Missouri R. nr. Columbia carp BOONE 1996 14 Fillet 5.8 6 0.134

MDC Missouri R. nr. Malta Bend carp SALINE 1990 5 Fillet 0.011
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MDC Missouri R. nr. Shoal Cr. channel catfish CLAY 1990 5 Fillet 1.4 0.079

MDC Missouri R. nr. Shoal Cr. flathead catfish CLAY 1998 15 Fillet 3.2 0.280

MDC Missouri R. nr. Shoal Cr. carp CLAY 1990 5 Fillet 3.4 0.016

MDC Missouri R. nr. Shoal Cr. carp CLAY 1992 1 Fillet 0.091

MDC Missouri R. nr. Shoal Cr. carp CLAY 1994 18 Fillet 4.3 2 0.129

MDC Missouri R. nr. Shoal Cr. carp CLAY 1994 18 Fillet 4.3 5 0.126

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1986 5 Whole Fish 2.3 5 0.077

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 2001 5 Whole Fish 4.7 0.075

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1987 4 Whole Fish 2.8 12 0.016

MDC Missouri R.@St. Joseph, Mo. carp BUCHANAN 2000 10 Fillet 3.6 5 0.059

MDC Missouri R.@St. Joseph, Mo. carp BUCHANAN 2000 15 Fillet 3.5 4 0.068

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1983 5 Whole Fish 4 ND

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1982 5 Whole Fish 3 10 0.020

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1995 5 Whole Fish 0.312

MDC Missouri R.@St. Joseph, Mo. flathead catfish BUCHANAN 2002 13 Fillet 2.2 0.128

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1993 3 Whole Fish 6.2 0.100

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1980 5 Whole Fish TR

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1981 5 Whole Fish 0.010

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1992 Whole Fish 5 0.083

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1987 4 Whole Fish 2.4 8 0.018

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1986 5 Whole Fish 2.4 6 0.031

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1990 5 Whole Fish 8 0.069

MDC Missouri R.@St. Joseph, Mo. channel catfish BUCHANAN 1997 15 Fillet 1.3 2 0.094

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1997 4 Whole Fish 3.7 0.083

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1988 5 Whole Fish 3.2 7 0.076

MDC Missouri R.@St. Joseph, Mo.
shovelnose
sturgeon BUCHANAN 1996 E 18 0.011
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MDC Missouri R.@St. Joseph, Mo.
shovelnose
sturgeon BUCHANAN 1996 13 Fillet 1 4 0.165

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1989 4 Whole Fish 3.2 5 0.059

MDC Missouri R.@St. Joseph, Mo.
shovelnose
sturgeon BUCHANAN 1996 7 Fillet 1.9 4 0.115

MDC Missouri R.@St. Joseph, Mo. channel catfish BUCHANAN 1996 25 Fillet 0.8 2 0.122

MDC Missouri R.@St. Joseph, Mo. carp BUCHANAN 1996 17 Fillet 2.8 4 0.165

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 2001 5 Whole Fish 4.2 0.082

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1984 7 Whole Fish 2 10 0.020

EPA/MDNR Missouri R.@St. Joseph, Mo. carp BUCHANAN 1999 5 Whole Fish 3.36 0.026

MDC Missouri R.@St. Joseph, Mo. buffalo BUCHANAN 1996 11 Fillet 5 6 0.310

MDC Missouri R.@St. Joseph, Mo. buffalo BUCHANAN 1996 6 Fillet 7.7 8 0.261

MDC Missouri R.@St. Joseph, Mo. carp BUCHANAN 1996 28 Fillet 3.8 4 0.155

EPA/MDNR MO R. KC carp 1983 6 Whole Fish 1.7 5 0.010

EPA/MDNR MO R. KC carp 1985 4 Whole Fish 3.2 11 0.040

EPA/MDNR MO R. KC carp 1986 5 Whole Fish 2.7 6 0.035

EPA/MDNR MO R. KC carp 1986 5 Whole Fish 2.9 6 0.016

USGS MO R. KC drum 1988 5 Whole Fish 1.2 0.040

EPA/MDNR MO R. KC carp 1981 5 Whole Fish 0.030

USGS MO R. KC channel catfish 1988 5 Whole Fish 1.1 0.070

EPA/MDNR MO R. KC carp 1985 3 Whole Fish 3.3 11 0.050

USGS MO R. KC carp 1988 5 Whole Fish 2.4 0.070

USEPA MO R. KC carp 1981 6 Whole Fish 6 0.050

USEPA MO R. KC carp 1981 5 Whole Fish 4 0.020

EPA/MDNR MO R. KC carp 1984 5 Whole Fish 4 10 0.030

EPA/MDNR MO R. KC carp 1987 3 Whole Fish 3.8 4 0.034

EPA/MDNR MO R. KC carp 1987 3 Whole Fish 3.7 6 0.010
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MDC Moberly (Rothwell) Park Lake channel catfish RANDOLPH 1993 1 Fillet 9.4 14 0.230

MDC Muddy Cr. 3 mi. NW of Sedalia largemouth bass PETTIS 2001 1 Fillet 0.6 0.240

MDC Muddy Cr. 3 mi. NW of Sedalia largemouth bass PETTIS 1998 5 Fillet 0.9 0.300

MDC Muskrat Lake largemouth bass BUCHANAN 1986 5 Fillet 2.6 1.000

MDC Muskrat Lake largemouth bass BUCHANAN 1986 5 Fillet 0.6 0.360

MDC Nell Lake largemouth bass JACKSON 1987 5 Fillet 1.2 0 0.194

MDC PASTROVICH HAULING channel catfish JACKSON 1995 10 Fillet 1 5 0.027

MDC Perche Cr. @ McBaine carp BOONE 1992 1 Fillet 0.156

MDC Perche Cr. @ McBaine carp BOONE 1992 1 Fillet 0.157

MDC Perche Cr. @ McBaine carp BOONE 1992 1 Fillet 0.129

MDC Plover Lake largemouth bass JACKSON 1987 5 Fillet 1.3 0 0.206

MDC Prairie Lee Lake channel catfish JACKSON 1993 15 Fillet 1.1 2 0.068

MDC Prairie Lee Lake channel catfish JACKSON 1992 1 Fillet 0.350

MDC Prairie Lee Lake carp JACKSON 1992 1 Fillet 0.184

MDC Prairie Lee Lake largemouth bass JACKSON 1987 5 Fillet 0.9 0 0.224

MDC Smithville L. nr. Trimble largemouth bass CLAY 1987 5 Fillet 1 1 0.224

MDC Smithville L., Camp Br. Arm largemouth bass CLAY 1987 5 Fillet 1.2 0 0.224

MDC SMITHVILLE RES largemouth bass CLAY 2000 6 Fillet 0.8 0.188

MDC SMITHVILLE RES largemouth bass 1994 5 Fillet 2.8 1 0.430

MDC SMITHVILLE RES carp 1994 15 Fillet 2.5 1 0.205

MDC SMITHVILLE RES carp 1994 15 Fillet 3.2 1 0.250

MDC SMITHVILLE RES carp 1994 15 Fillet 2.3 1 0.250

MDC SMITHVILLE RES. carp CLAY 1995 45 Fillet 2.6 2 0.191

MDC SMITHVILLE RES. largemouth bass CLAY 1997 15 Fillet 1.5 0.330

MDC SMITHVILLE RES. carp CLAY 1996 45 Fillet 2.6 2 0.180

MDC SMITHVILLE RES. carp 1993 15 Fillet 2.6 0.180

MDC SMITHVILLE RES. carp 1993 15 Fillet 3.4 1 0.150
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MDC SMITHVILLE RES. carp 1992 1 Fillet 0.193

MDC SMITHVILLE RES. carp 1992 1 Fillet 0.208

MDC SMITHVILLE RES. carp 1992 1 Fillet 0.187

MDC SMITHVILLE RES. carp 1993 15 Fillet 2.6 2 0.160

MDC Stephens Lake largemouth bass BOONE 2001 5 Fillet 1.4 0.145

MDC Stephens Lake carp BOONE 2001 1 Fillet 16.5 27 0.013

MDC Sugar Lake channel catfish BUCHANAN 2002 15 Fillet 3.2 0.016

MDC T HILL RES WW ARM largemouth bass RANDOLPH 1985 5 Fillet 2.5 0.150

MDC T HILL RESERVOIR largemouth bass RANDLOPH 1986 5 Fillet 1.8 0.092

MDC T HILL RESERVOIR largemouth bass RANDOLPH 1997 15 Fillet 2.2 0.114

EPA/MDNR T HILL RESERVOIR carp 1987 1 Whole Fish 2.4 2 0.046

MDC T HILL RESERVOIR largemouth bass 1994 1 Fillet 0.074

MDC The Lagoon (Swope Park) largemouth bass JACKSON 1986 5 Fillet 0.9 0.140

MDC U HULEN LK COLUMBI largemouth bass BOONE 1987 5 Fillet 2.6 0 1.000

MDC U HULEN LK. LOWER largemouth bass BOONE 1986 3 Whole Fish 0.120

USEPA Unnamed pond N of Billingsville largemouth bass COOPER 2003 5 Fillet 11.2 0.6 0 0.276

USEPA Unnamed pond N of Billingsville largemouth bass COOPER 2003 5 Fillet 10.9 0.6 0 0.233

MDC V LANDGHM LK COLUM largemouth bass BOONE 1987 5 Fillet 1.1 0 0.300

MDC WALLACE FISH FARM channel catfish JACKSON 1995 10 Fillet 1.2 2 0.010

MDC Wildwood Lake largemouth bass JACKSON 1986 5 Fillet 1 0.230

MDC Zano Lake largemouth bass CLAY 1987 3 Fillet 1.7 0 0.340
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EXECUTIVE SUMMARY 

Collector Wells International, Inc. (CWI) was contracted by Associated Electric Cooperative, 

Inc. (AEC), to conduct a hydrogeological evaluation of the feasibility of utilizing horizontal 

collector well technology and riverbank filtration (RBF) to provide a water supply for a proposed 

new generating facility.  AEC has proposed construction of a new coal-powered generating 

facility to be located in the Missouri River Valley near Norborne, Missouri.  Water requirements 

are estimated to average 5,600 gallons per minute (gpm), peaking to 7,400 gpm during the 

summer.  The study for the plant’s water supply was conducted on a site located about 7 miles 

south of the proposed plant and adjacent to the Missouri River (Figure 1). 

 

The scope of this project consisted of three (3) tasks including: Task 1 – Exploratory Test 

Borings; Task 2 – Detailed Aquifer Testing; and Task 3 – Data Analyses, Conceptual Design and 

Reporting.  Task 1 involved drilling three (3) test borings and conducting a hydraulic interval test 

in one of the borings.  Task 2 included the installation of a test well capable of pumping at least 

1,000 gpm and four (4) additional observation wells (Figure 2), and conducting a 72-hour 

constant rate aquifer test.  Task 3 included the compilation and analysis of the data collected in 

Tasks 1 and 2 to determine the feasibility and preliminary design of a collector well or wells at 

the proposed site. 

 

The test borings indicated that the project site is underlain by an unconsolidated aquifer that 

contains variable sequences of sand and gravel and is overlain by clay, silt and fine sand.  The 

bedrock surface was encountered at depths of 71 to 75 feet below the ground surface in the 

borings, and the lower 30 feet of the borings above the bedrock was generally comprised of sand 

and gravel (Figure 3).  The results of the Task 1 field activities indicated that the site had the 

potential for the development of a ground water supply, and the Task 2 activities were conducted 

to quantify the potential ground water yield. 

 

The results of the Task 2 aquifer testing indicate that the aquifer in the vicinity of the test 

pumping well is permeable, having a transmissivity of approximately 129,000 gallons per day 

per foot (gpd/ft) under the test conditions.  It also appears that the aquifer is in reasonably good 

hydraulic connection with the river, which provides a source of recharge.  The aquifer properties 
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and the proximity to the river allows for the potential development of a RBF system utilizing one 

or more collector wells.   

 

Based on the testing results, it is estimated that a collector well located near the test pumping 

well location could yield in excess of the desired 7,400 gpm under average summer conditions.  

Under the assumed low river level, low water temperature conditions as would be expected in 

winter months, it is estimated that a collector well near the test pumping well could yield 

approximately 4,700 gpm.   

 

An analytic element ground water flow model was used to estimate the effects on the aquifer 

when pumping the desired yield.  A model simulation was run with a single collector well near 

the test pumping well pumping 7,400 gpm under assumed average summer conditions.  This 

simulation shows that there would be approximately 2 feet or more drawdown extending 

approximately 1,200 feet north of the site property boundaries, and an area with a projected 

drawdown of approximately 0.5 feet or more would extend to approximately 1.5 miles north of 

the site.  A simulation was run with two collector wells with each pumping 3,700 gpm for a total 

of 7,400 gpm under assumed winter low river conditions.  This simulation shows that there 

would be approximately 5 feet or more drawdown extending nearly to the property boundaries of 

the project site, and an area that would have a projected drawdown of approximately 0.5 feet or 

more extending to approximately 2.2 miles north of the project site.  An additional simulation 

was run with low river levels during the summer.  This simulation produced results intermediate 

between the simulation for the summer average conditions and the winter low river conditions. 

 

Because a single collector well at the test pumping well site is unlikely to be capable of yielding 

7,400 under low river conditions, it would be necessary to install two collector wells at the site to 

ensure an adequate supply under the low flow conditions and to provide a backup supply under 

average conditions.  If AEC determines that a single collector well located near the test pumping 

well is a viable option to meet the projected water supply requirements, the recommended 

location for the collector well caisson is approximately 25 feet to the east of the test pumping 

well.  Alternatively, if it is determined that two collector wells are required to ensure that 7,400 

gpm can be obtained on a year-round basis, then the recommended locations are approximately 
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200 feet east of the west property line and approximately 200 feet west of the east property line.  

 

The preliminary design for the proposed collector well(s) includes a 16-foot diameter (ID) 

caisson to allow sufficient room for pumping equipment.  The top of the caisson should extend to 

an elevation at or above the 500-year flood level.  To ensure adequate mechanical capacity and 

low screen entrance velocities, the preliminary design also includes six (6) laterals with an 

approximate length of 200 feet each.  The laterals would be comprised of 12-inch diameter 

stainless-steel well screen, and the six laterals would be installed in a radial pattern on a 

175-degree arc on the river side of the caisson. 
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1.0  INTRODUCTION 

Collector Wells International, Inc. (CWI) was contracted by Associated Electric Cooperative, 

Inc. (AEC), to conduct a hydrogeological evaluation of the feasibility of utilizing horizontal 

collector well technology to provide a water supply for a proposed new generating facility to be 

located near Norborne, Missouri.  The project was conducted in accordance with AEC purchase 

order number HQ504633 dated March 15, 2006 as specified in the CWI proposal dated March 8, 

2006. 

      

1.1 PROJECT BACKGROUND AND SCOPE  

AEC has proposed construction of a new coal-powered generating facility to be located in the 

Missouri River Valley near Norborne, Missouri.  Water requirements are estimated to average 

5,600 gallons per minute (gpm), peaking to 7,400 gpm during the summer.  Preliminary 

investigations indicated that the desired yield could not be obtained from ground water near the 

proposed plant site.  Consequently, AEC decided to direct the study for the plant’s water supply 

to a site located about 7 miles south of the proposed plant and adjacent to the Missouri River 

(Figure 1).  This investigation focused on riverbank filtration (RBF) using a horizontal collector 

well(s).  The investigation is designed to meet the objectives of Specification A-7213, i.e., 

collect the necessary data to determine the quantity and anticipated quality of water available 

from the test site, develop a conceptual design of a RBF system to yield the desired quantity and 

evaluate potential impacts (if any) on other nearby ground water users. 

 

The study area lies within the valley of the Missouri River.  Available data indicate that the areas 

under consideration are underlain by an unconsolidated glacial-fluvial aquifer up to 100 feet 

thick that contains variable sequences of clays, silts, sand and gravel.  However, detailed testing 

(the subject of this report) is required to confirm aquifer hydraulics and recharge and develop 

site-specific design components. 

 

The scope of this project consisted of three (3) tasks including: 
 
 Task 1 – Exploratory Test Borings 
 Task 2 – Detailed Aquifer Testing 
 Task 3 – Data Analyses, Conceptual Design and Reporting 
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Task 1 involved drilling test borings and conducting hydraulic interval tests in selected borings.  

Based on the preliminary estimates of aquifer properties and logistical considerations, the 

TB-06-2 site (Figure 2) was selected for detailed aquifer testing. 

 

The scope for Task 2 included the installation of a test well capable of pumping at least 1,000 

gpm, and three additional observation wells.  A fourth observation well was installed as part of 

Task 2 at AEC’s request.  Task 2 also included conducting a 72-hour constant rate aquifer test.   

 

The scope for Task 3 included the compilation and analysis of the data collected in Tasks 1 and 2 

to determine the feasibility and preliminary design of a collector well or wells at the proposed 

site.  This report represents the results of the Task 1 and Task 2 activities and the Task 3 

analysis.  

 

1.2 REPORT ORGANIZATION 

The material in the report is presented in the following sections: 

Executive Summary 
Section 1.0 – Introduction 
Section 2.0 – Field Activities 
Section 3.0 – Hydrogeological Setting and Testing Results 
Section 4.0 – Horizontal Collector Well Feasibility 
Section 5.0 – Conclusion and Recommendations 
Section 6.0 – References 
Section 7.0 – Glossary 
 

1.3 LIMITATIONS 

This report was prepared for the exclusive use of the Associated Electric Cooperative, Inc., for 

the specific application and purposes identified herein.  Conclusions reached in this report are 

based on the objective data available at the time of performing the analysis and the accuracy of 

the report depends upon the accuracy of these data.  Every effort has been made to evaluate the 

available information by the methods generally recognized to constitute accepted standard 

practices for water supply investigations at the time of rendering the report and the conclusions 

reached therein to represent our opinions.  CWI cannot be responsible for actual conditions 

proved to be materially at variance with the data collected or supplied to us, upon which our 

opinions are based.   
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2.0 FIELD ACTIVITIES 
 
The field activities conducted for this investigation were outlined as part of Tasks 1 and 2 of the 

proposal.  Task 1 included drilling test borings, conducting hydraulic interval testing and 

converting selected borings to observation wells.  Task 2 included drilling and installation of 

additional observation wells and a test pumping well and conducting aquifer testing. 

 

2.1 TASK 1 TEST DRILLING 

Three (3) test borings were drilled for Task 1 of this project at the locations along the north bank 

of the Missouri River as indicated on Figure 2.  Test boring TB-06-1 was drilled approximately 

200 feet east of the southwest corner of the property.  Boring TB-06-2 was drilled at about the 

middle of the south side of the property, 400 feet east of TB-06-1; and boring TB-06-3 was 

drilled about 200 feet west of the east property line.   

 

Task 1 drilling activities were initiated on April 18, 2006 and completed on April 20, 2006.  The 

drilling activities were directed by a CWI hydrogeologist experienced in collector well 

evaluations who made the necessary decisions as to boring depth and hydraulic interval testing.  

Logs for the test borings are presented in Appendix A.  A summary of information on the test 

borings is presented in Table 1. 

 

The test borings were drilled by Bowser Morner of Dayton, Ohio with a truck-mounted drilling 

rig using rotasonic drilling methods.  In the rotasonic drilling method, a drill casing is advanced 

into the ground using rotary/vibrasonic techniques.  This method does not require the use of 

drilling mud, so there is no mud to dispose of, and disturbance of the ground surface is minimal.  

The rotasonic drilling method produces nearly continuous 4-inch diameter samples of the 

materials penetrated by the sample tube, and the method produces representative samples from 

unconsolidated, granular deposits.   

 

The test borings were advanced until bedrock was encountered.  Lithologic samples were 

obtained every five (5) feet and at each change in formation materials from the ground surface to 

the completion depth.  Lithologic samples were placed in suitable containers, plainly identified 

as to date of collection, hole number, and depth of stratum.  Upon completion of the drilling 
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activities, the lithologic samples were turned over to AEC.  Additional lithologic samples were 

selected from the lower portions of each boring for sieve analysis.  The sieve analyses were 

performed to help characterize the aquifer materials and help evaluate the aquifer hydraulic 

conductivity.  The sieve analysis results are presented in Appendix B and summarized in 

Table 2. 

 

Upon completion of the drilling, borings TB-06-1, TB-06-2 and TB-06-3 were converted to 

observation wells to be utilized in the Task 2 aquifer testing.  The observation wells were 

constructed with 2-inch diameter slotted PVC well screen attached to 2-inch diameter flush-

threaded PVC casing.  The PVC casing in the observation wells extends to approximately 3 feet 

above the ground surface.  The top of the PVC casing on each of the observation wells was 

provided with a watertight plug and is covered with a 4-inch square steel tubing protective casing 

with a lockable lid.  The formation materials around the well screens were allowed to collapse as 

the temporary steel drill casing was removed.  The remaining open portion of the annulus was 

sealed with bentonite, and the protective casings were set in place in bentonite.  Following 

installation, the observation wells were developed by air-lifting to assure openness of the well 

screen to the aquifer. 

 

2.2 TASK 1 HYDRAULIC INTERVAL TESTING 

Prior to conversion to an observation well, a hydraulic interval test was conducted in a temporary 

pumping well installed in the TB-06-2 test boring.  The purpose of interval testing is to 

determine the hydraulic conductivity of the selected intervals and evaluate ground water quality.  

The data from the interval test are presented in Appendix C and summarized in Table 3.   

 

The interval to be tested was selected by the Hydrogeologist on the basis of the drilling and 

sampling results.  Upon reaching the total completion depth of the test borings, the 6-inch steel 

casing was pulled back to the bottom of the interval to be tested.  A temporary test well was 

constructed in the boring by installing a nominal 4-inch diameter, wire-wrapped well screen in 

the selected interval using the pull back method.  Development of the temporary test well was 

accomplished by airlifting and pumping until the water produced was visibly clear and contained 

little or no sediment.  Development time was approximately two (2) hours.  Response of the well 
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to development pumping was noted so that pumping rates for the hydraulic interval testing could 

be estimated.  The temporary test well was equipped with a submersible pump capable of 

pumping a minimum of 100 gpm.  The pumping rates were determined using an in-line flow 

meter.  The selected interval was pumped for a minimum of two (2) hours.  The pumping period 

was divided into four (4) steps of at least thirty (30) minutes duration.  During each step, the 

pumping was maintained at a constant rate. The pumping rate was varied between steps so that 

the steps were run at approximately 40%, 60%, 80% and 100% of the maximum achievable 

pumping rate.  The pumping rate was adjusted and stabilized as quickly as possible between 

steps. 

  

Depths to water were measured to the nearest 0.01 foot in the test boring prior to and during the 

pumping period.  The elapsed time of pumping to the nearest minute associated with each water 

level measurement was recorded along with the pumping rates.  During each step of the pumping 

period, water level measurements in the test boring were made on approximately the following 

schedule: 

 
• Every 1 minute for 0 to 6 minutes from the start of the step; 
• Every 2 minutes for 6 to 12 minutes from the start of the step; 
• Every 5 minutes after 15 minutes from the start of the step. 

 
At the end of the test pumping period, water levels in the test boring were monitored on the same 

schedule until the water level recovered to nearly the pre-pumping level.  During the pumping 

period water quality was monitored in the field for pH, conductivity, iron and hardness.  A water 

sample was collected near the end of the test for laboratory analysis of the general water quality 

parameters, selected metals and volatile organics.   

 

2.3 TASK 2 TEST DRILLING AND PUMPING WELL INSTALLATION 

At the completion of Task 1, a location for detailed aquifer testing was selected with the 

concurrence of AEC.  The site selected for the test pumping well (PW) was adjacent to boring 

TB-06-2. 

 

Task 2 included the drilling and installation of four (4) additional observation wells for sampling 

subsurface materials, monitoring water levels and for conducting detailed aquifer testing.  The 
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four additional observation wells (TB-06-4, TB-06-5, TB-06-6 and TB-06-7) were positioned in 

a pattern around the test pumping well at appropriate locations and distances selected to facilitate 

the data analysis.  The Task 2 observation wells were installed between April 20 and April 22, 

2006.  The observation wells were drilled using the same rotasonic drilling and sampling 

methods as were used in the Task 1 borings.  Selected formation samples from the lower portions 

of the borings were submitted for sieve analyses to determine optimum well screen design for the 

test pumping well and to help evaluate the hydraulic conductivity of the aquifer.  Following 

completion of drilling, each of the borings was converted an observation well.  The observation 

wells were constructed from 2-inch internal diameter (ID) PVC pipe well casing with a 20-foot 

length of slotted PVC well screen placed in the lower portion of the formation in each well.  

Following installation, the wells were developed by air lifting to assure openness to the aquifer.   

 

Following installation of the observation wells, a 12-inch ID steel cased temporary production 

well (PW) was drilled using reverse rotary methods.  The well was installed by Brotcke Well and 

Pump, Inc., of Fenton, Missouri.  The well was equipped with approximately 20 feet of nominal 

12-inch continuous-slot wire-wound well screen.  The screen slot size (0.080-inch) was selected 

based on the grain size distribution of the lithologic samples from the adjacent observation wells.  

The screen was installed with a gravel pack in a nominal 24-inch diameter borehole.  Following 

installation, the well was thoroughly developed using air-lift techniques and equipped with an 

electrical pump capable of producing a minimum of 1,000 gpm.  A log for the test pumping well 

is included in Appendix A.  A temporary water supply well was drilled to provide water during 

the drilling of the test pumping well.  This well was located about 25 feet east of TB-06-4 and 

was equipped with 20 feet of 6-inch ID machine slotted PVC well screen set from 39 to 59 feet 

below the ground surface. 

 

Following installation of the wells, the necessary piping and controls were installed at the test 

pumping well.  Discharge from the pump was measured using a circular free-discharge pipe 

orifice weir with water conveyed to the Missouri River, with the necessary controls to minimize 

erosion.   
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To determine the elevation of the river water level at the site and to track changes in the river 

water level during the testing period, two temporary river staff gages were installed at the site 

(Figure 2).  The staff gages consisted of 5-foot lengths of slotted 2-inch ID PVC pipe that were 

attached to metal fence posts driven into the riverbed. 

 

Once the pumping and observation wells and river staff gages were installed, the measuring 

point elevations and horizontal coordinates for the wells and staff gages were surveyed by 

M & M Land Surveying Service, Inc., of Richmond, Missouri.  M & M Land Surveying Service 

also determined measuring point elevations and horizontal coordinates for two offsite irrigation 

wells that were monitored during the testing period. 

 

2.4 TASK 2 AQUIFER TESTING 

The Task 2 aquifer testing included the following:  

• A four-hour multiple rate step drawdown test 
• A recovery/background period  
• A constant-rate aquifer test. 
• A recovery monitoring period. 

 

During the testing period, water levels in the wells and river were monitored using computer 

assisted data acquisition units (e.g. In-Situ 3000 and In-Situ Trolls), which utilize pressure 

transducers.   Prior to the start of the pumping tests, transducers were set in the test pumping 

well, the observation wells and the river.  Water level measurements were measured to the 

nearest 0.01 foot, with the transducers programmed to collect data at least every ten (10) 

minutes.  Manual measurements in the wells were also collected periodically throughout the 

testing to the nearest 0.01 foot using direct read electronic water level meters.  These 

measurements were used to calibrate the transducers and confirm that the automated units were 

functioning correctly.  Measurements collected using electronic water meters were recorded on 

standardized data forms.   

 

The first portion of the test pumping involved a multiple-rate performance test.  This consisted of 

a four (4) hour test conducted in one-hour steps at increasing rates of discharge to the maximum 

capacity of the pump.  The test results were evaluated to determine the discharge rate for the 
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subsequent constant-rate test, and confirm the operation of the test equipment. The multiple-rate 

test was a step drawdown type pumping test in which pumping rates were approximately as 

follows: 

 
 Step  Rate, gpm Duration, hours   
    1        340  1  
    2        580  1 
    3        780  1 
    4      1100  1 
 

During the multiple-rate test, water levels were measured at approximately the following 

frequencies (at a minimum) at the following monitoring points.   

• Test pumping well 
Every 1 minute for the first 6 minutes from the start of each step; 

  Every 2 minutes for 6 to 12 minutes from the start of the step; 
  Every 5 minutes after 15 minutes from the start of the step; 

• Observation Wells (with transducers) - Every 1 minute throughout the testing period. 
• Missouri River – (with transducer) Every 5 minutes 

 
Following the shut down of the pump, water level measurements were collected at the same 

frequency noted above for 1 hour.  Additionally, water levels were measured periodically at two 

offsite irrigation wells: the Durham well, located about 2.6 miles northwest of the test site; and 

the Gibson well, located about 4.0 miles north-northwest of the test site (Figure 1).   

 

Following the multiple-rate pumping test, the test pumping well was allowed to recover for 

approximately 12 hours, before the constant rate-pumping test was started.  During this period, 

water levels were collected in the wells with transducers at least every 10 minutes. 

 

The constant-rate test had a pumping period of approximately 72-hours in duration.  During the 

test, discharge from the pumping well was maintained at a constant rate, with flow monitored by 

the orifice weir.  Based upon the results from the multiple-rate pumping test, the pumping rate 

was set at approximately 1,000 gpm.  At the conclusion of the test, the pump was shut off and the 

recovery of water levels was monitored for approximately 24-hours.  During the constant rate 

test, water level measurements were collected at the following frequencies at the following 

monitoring points: 
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• Test pumping well 

Every 1 minute for the first 6 minutes from the start of the test; 
  Every 2 minutes for 6 to 16 minutes from the start of the test; 
  Every 5 minutes for 20 to 30 minutes from the start of the test; 
  Every 10 minutes for 30 to 1 hour from the start of the test; 
  Every 15 minutes for 1 to 2 hours from the start of the test; 
  Every 30 minutes for 2 to 4 hours from the start of the test; 
  Every 60 minutes for 4 hours to the end of the pumping period; 

• On-Site Observation Wells (with transducers) 
At least every 10 minutes throughout the testing period; 

  At least 6 times a day with an electronic meter 
• Missouri River – Every 5 minutes (with transducer) 

  At least 3 times a day with an electronic meter 
 
In addition, the discharge rate was checked periodically and recorded on the data sheets.    

Temperature of the pumped discharge water and the Missouri River were periodically measured 

during the constant-rate test using a hand-held thermometer.   Also, water levels were manually 

measured periodically at two offsite irrigation wells, the Durham well and the Gibson well, and 

transducers were placed in these wells to continuously monitor water levels during the testing 

period. 

 

During the constant-rate test, water quality from the test pumping well and the river was 

monitored in the field for pH, conductivity, iron, hardness and temperature.  The test pumping 

well discharge was monitored in the field three times per day and the river quality was monitored 

in the field twice per day during the constant-rate test pumping period.  Additionally, water 

samples from the test pumping well were collected after approximately 24 hours and 72 hours 

from the start of the pumping period and submitted for laboratory analysis of the general water 

quality parameters, selected inorganic compounds and metals. 
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3.0 HYDROGEOLOGIC SETTING AND TESTING RESULTS 

This section presents general background information on the hydrogeologic setting of the testing 

site along with the detailed findings of the Task 1 and Task 2 field activities. 

  

3.1 AREA SETTING AND HYDROGEOLOGY 

The project is located in Section 19 of Township 51 North, Range 25 West (T51N, R25W) of 

Carroll County, Missouri on the north side of the Missouri River.  In the area of the test site, the 

Missouri River occupies a broad valley that is nearly eight miles wide.  The test site is near the 

southern margin of the valley.  The Missouri River Valley is filled with unconsolidated 

sediments that generally comprise a fining upward sequence.  The unconsolidated deposits are 

underlain by Pennsylvanian-aged sedimentary rock.   The bedrock typically consists of shale or 

sandstone and generally yields very limited quantities of poor quality water (MDNR, 1997).  In 

the vicinity of the project site, the unconsolidated sediments typically consist of three zones 

including 1) a lower layer of coarse-grained sand and gravel, and in some cases boulders (rock 

fragments greater than 10 inches in diameter) overlying bedrock; 2) an intermediate layer of 

relatively fine sand or silty sand; and 3) a surficial layer of silt, fine sand and clay.  Sand-sized to 

cobble-sized (2.5 to 10 inch) pieces of lignite coal are common in the sand and gravel deposits.  

A generalized geologic cross-section for the project site is depicted in Figure 3.  It should be 

noted that because the unconsolidated materials were deposited by a meandering stream over 

long periods of time, the nature and sequence of the deposits could vary both horizontally and 

vertically over short distances.  

 

In the Missouri Valley, the water levels in the sand and gravel aquifer are affected by the river 

levels, and consequently can show a substantial amount of variability.  In areas where fine-

grained materials with relatively low permeability overly the aquifer materials, the aquifer can be 

under confined conditions when the water levels are high and under unconfined conditions when 

the water levels are low.  At the test site, the ground water levels were above the top of the of the 

more permeable sand and gravel deposits during the testing period, and consequently the aquifer 

was under confined or semi-confined conditions. 
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3.2 TEST DRILLING RESULTS 

For the Task 1 drilling activities, three (3) test borings were installed, and for the Task 2 

activities four (4) additional observation wells and a test pumping well were drilled at the 

locations indicated in Figure 2.  Logs for the borings are presented in Appendix A, and a 

summary of information about the borings is presented in Table 1.  The results of sieve analyses 

performed on selected samples from the borings are presented in Appendix B and summarized in 

Table 2.  

 

3.2.1 Boring TB-06-1 Drilling Results 

Boring TB-06-1 was drilled to a total depth of 79 feet below the ground surface on April 18, 

2006 as part of the Task 1 test drilling.  The lithologic materials encountered in TB-06-1 were as 

follows: 

•   0 to 12 feet – Silt and Silty Sand 
• 12 to 22 feet – Clay and Silty Clay 
• 22 to 35 feet – Silty Sand 
• 35 to 44 feet – Sand 
• 44 to 45.5 feet – Silty Clay 
• 45.5 to 59 feet – Sand and Gravel 
• 59 to 67 feet – Sand 
• 67 to 74.5 feet – Sand and Gravel 
• 74.5 to 79 feet – Shale 

  

Sieve analysis of the samples from 50 to 55 feet and 55 to 65 feet indicated these zones consisted 

of about 83% to 93% sand, 7% to 17% gravel, and less than 1% silt and/or clay.  Sieve analysis 

of the sample from 65 to 75 feet indicated that this interval was substantially coarser and 

consisted of about 48% sand, 51% gravel, and less than 1% silt and/or clay. 

 

After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 55 to 75 feet. 

 

3.2.2 Borings TB-06-2 

Boring TB-06-2 was drilled to a total depth of 78 feet below the ground surface on April 18, 

2006 as part of the Task 1 test drilling.  The lithologic materials encountered in TB-06-2 were as 

follows: 
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•   0 to 12 feet – Silt and Silty Sand 
• 12 to 14 feet – Clay and Silty Clay 
• 14 to 43 feet – Silty Sand to Sand 
• 43 to 73 feet – Sand and Gravel 
• 73 to 78 feet – Shale 

  

Sieve analysis of the samples from 49 to 54 feet, 54 to 59 feet, 64 to 69 feet and 69 to 73 feet 

indicated these zones were relatively coarse and consisted of about 50% to 68% sand, 30% to 

49% gravel, and about 1% or less silt and/or clay.  Sieve analysis of the sample from 59 to 64 

feet indicated that this interval was finer grained and consisted of about 83% sand, 17% gravel, 

and less than 1% silt and/or clay. 

 

After drilling, a temporary pumping well was installed in the TB-06-2 boring, and a hydraulic 

interval test was conducted.  Following this, the boring was converted to a 2-inch diameter 

observation well with the well screen set at a depth of 50.2 to 70.2 feet. 

 

3.2.3 Boring TB-06-3 Drilling Results 

Boring TB-06-3 was drilled to a total depth of 76 feet below the ground surface on April 19, 

2006 as part of the Task 1 test drilling.  The lithologic materials encountered in TB-06-3 were as 

follows: 

•    0 to 4 feet – Sandy Clayey Silt 
•   4 to 10 feet – Sandy Silt 
• 10 to 16 feet – Silty Clay to Clayey Silt 
• 16 to 23 feet – Silty Sand 
• 23 to 25 feet – Sand and Gravel 
• 25 to 29 feet – Silty Sand 
• 29 to 44 feet – Sand 
• 44 to 74 feet – Sand and Gravel or Sand 
• 74 to 76 feet – Shale 

 
Sieve analysis of the samples from 54 to 59 feet, 65 to 69 feet and 69 to 74 feet indicated these 

zones were relatively coarse and consisted of about 59% to 82% sand, 18% to 42% gravel, and 

less than 1% silt and/or clay.  Sieve analysis of the samples from 52 to 54 feet and 59 to 65 feet 

indicated that these intervals were finer grained and consisted of about 94% to 96% sand, about 

4% gravel, and less than 1% to slightly more than 1% silt and/or clay. 
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After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 50 to 70 feet. 

 

3.2.4 Boring TB-06-4 Drilling Results 

Boring TB-06-4 was drilled to a total depth of 79 feet below the ground surface on April 20, 

2006 as part of the Task 2 test drilling.  The lithologic materials encountered in TB-06-4 were as 

follows: 

•    0 to 9 feet – Sandy Silt to Silty Sand 
•   9 to 14 feet – Silty Clay to Clayey Silt 
• 14 to 19 feet – Sandy Silt 
• 19 to 43 feet – Silty Sand 
• 43 to 46 feet – Sand and Gravel 
• 46 to 52 feet – Silty Sand 
• 52 to 73 feet – Sand and Gravel 
• 73 to 79 feet – Shale 

  

Sieve analysis of the samples from 52 to 59 feet, 59 to 64 feet and 64 to 69 feet indicated these 

zones were relatively coarse and consisted of about 58% to 75% sand, 25% to 41% gravel, and 

less than 1% silt and/or clay.  The sieve analysis of the material from 69 to 73 feet indicated that 

this interval consisted of 15% sand, 84% gravel and 1% silt and/or clay.  Sieve analysis of the 

sample from 49 to 52 feet indicated that this interval was finer grained and consisted of about 

99% sand, and 1% silt and/or clay. 

 

After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 53 to 73 feet. 

 

3.2.5 Boring TB-06-5 Drilling Results 

Boring TB-06-5 was drilled to a total depth of 73 feet below the ground surface on April 20, 

2006 as part of the Task 2 test drilling.  The lithologic materials encountered in TB-06-5 were as 

follows: 

•    0 to 9 feet – Sandy Silt 
•   9 to 16 feet – Silty Clay to Clayey Silt 
• 16 to 19 feet – Sandy Silt 
• 19 to 46 feet – Silty Sand 
• 46 to 71 feet – Sand and Gravel or Sand 
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• 71 to 73 feet – Sandstone  
Sieve analysis of the samples from 46 to 49 feet, 57 to 59 feet and 59 to 64 feet indicated these 

zones were relatively coarse and consisted of about 67% to 77% sand, 23% to 33% gravel, and 

less than 1% silt and/or clay.  The sieve analysis of the material from 67 to 69 feet indicated that 

this interval consisted of 44% sand, 56% gravel and less than 1% silt and/or clay.  Sieve analysis 

of the samples from 53 to 57 and 64 to 67 feet indicated that these intervals were finer grained 

and consisted of about 92 to 99% sand, 0% to 6% gravel and less than 1% to 2% silt and/or clay. 

 

After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 50 to 70 feet. 

 

3.2.6 Boring TB-06-6 Drilling Results 

Boring TB-06-6 was drilled to a total depth of 79 feet below the ground surface on April 21, 

2006 as part of the Task 2 test drilling.  The lithologic materials encountered in TB-06-6 were as 

follows:  

•   0 to 10 feet – Sandy Silt to Sandy Silt 
• 10 to 21 feet – Silty Clay to Clayey Silt 
• 21 to 39 feet – Silty Sand 
• 39 to 49 feet – Interbedded Silty Clay, Sand and Gravel 
• 49 to 53 feet – Silty Sand and Silty Clay 
• 53 to 73 feet – Sand and Gravel 
• 73 to 79 feet – Shale 

 
Sieve analysis of the samples from 53 to 56 feet, 59 to 64 feet and 64 to 69 feet indicated these 

zones were relatively coarse and consisted of about 59% to 76% sand, 24% to 40% gravel, and 

less than 1% silt and/or clay.  The sieve analysis of the material from 69 to 73 feet indicated that 

this interval consisted of 29% sand, 71% gravel and less than 1% silt and/or clay.  Sieve analysis 

of the sample from 49 to 52 feet indicated that this interval was finer grained and consisted of 

about 97% sand, 1% gravel and 2% silt and/or clay.  

 

After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 53 to 73 feet. 
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3.2.7 Boring TB-06-7 Drilling Results 

Boring TB-06-7 was drilled to a total depth of 75 feet below the ground surface on April 21, 

2006 as part of the Task 2 activities.  The lithologic materials encountered in TB-06-7 were as 

follows:  

•   0 to  4 feet – Clayey Silt 
•   4 to  9 feet – Sandy Silt to Silty Sand 
•   9 to 19 feet – Silty Clay to Clayey Silt 
• 19 to 29 feet – Silty Sand 
• 29 to 32 feet – Sand 
• 32 to 72 feet – Sand and Gravel or Sand 
• 72 to 75 feet – Shale 

  

Sieve analysis of the samples from 49 to 55 feet and 63 to 65 feet indicated these zones were 

relatively coarse and consisted of about 61% to 62% sand, 37% to 39% gravel, and less than 1% 

silt and/or clay.  The sieve analysis of the material from 69 to 72 feet indicated that this interval 

consisted of 45% sand, 54% gravel and less than 1% silt and/or clay.  Sieve analysis of the 

samples from 55 to 59 feet and 59 to 63 feet indicated that these intervals were finer grained and 

consisted of about 90% sand, 9% to 10% gravel and less than 1% silt and/or clay. 

 

After drilling, the boring was converted to a 2-inch diameter observation well with the well 

screen set at a depth of 50 to 70 feet. 

 

3.2.8 Test Well PW Drilling Results 

Test well PW was drilled to a total depth of 72 feet below existing ground surface on May 19, 

2006.  The well was drilled with reverse rotary methods with a nominal 24-inch diameter drill 

bit.  The lithologic materials encountered in the borehole included the following: 

 
•   0 to 11 feet – Silt to Sandy Silt 
• 11 to 14 feet – Silty Clay 
• 14 to 29 feet – Silty Sand 
• 29 to 43 feet – Sand 
• 43 to 72 feet – Sand and Gravel 

 

No bedrock material was recovered from the borehole, but the change in drilling indicated that 

the bedrock surface was at or just below the total drilled depth.  Because of the different drilling 



 
 

Hydrogeological Evaluation –Collector Well Feasibility [106-294] 08/24/2006 
AEC – Norborne, Missouri -16- Collector Wells International, Inc. 

method used, the lithologic samples collected may not be fully representative of the formation 

materials, and consequently, no sieve analyses were performed on the lithologic samples from 

the PW boring.   

 

After drilling to the total depth, a 0.080-inch slot, wire-wrapped steel well screen was installed in 

the borehole.  The annulus was back filled around the screen with graded filter pack material.  

The remaining annulus above the screen was sealed using granular bentonite.  The well was 

developed for approximately 1.5 hours by air-lifting.   

 

3.3 HYDRAULIC INTERVAL TESTING RESULTS 

As indicated in Section 3.2, a hydraulic interval test was conducted in boring TB-06-2.  The 

results of the hydraulic interval test are summarized in Table 3 and the data are included in 

Appendix C.  

 
The hydraulic conductivity of the aquifer can be estimated from data collected during the interval 

tests.  Transmissivity of an aquifer can be estimated from specific capacity using the following 

equation (Driscoll, 1986):  

 
T = 2000 * Q/s 

 
Where:  T  = transmissivity, gallons per day per foot (gpd/ft) 

   Q/s   = specific capacity, gallons per minute per foot (gpm/ft) 
 
Hydraulic conductivity is related to transmissivity by the following equation: 
 

K = T/b 
 

Where:  K  = hydraulic conductivity, gpd/ft2 
   b  = aquifer thickness, feet 
 
The base of the alluvial aquifer at the boring locations is considered to be at the elevation where 

bedrock was encountered.  Defining the top of the aquifer is somewhat arbitrary because at most 

of the boring locations there is a gradual transition from fine-grained to coarse-grained materials.  

The top of the aquifer at most of the boring locations was estimated to be at the shallowest depth 

where the drilling results indicated that the materials were predominantly sand.  The static water 

levels in the borings were generally above the depths that were determined to be the top of the 
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aquifer, and consequently, the aquifer was considered to be under semi-confined or confined 

conditions during the testing. 

 

In order to estimate the transmissivity of the aquifer, the specific capacity data from the interval 

test was adjusted for well loss and the effects of partial penetration effects using an equation by 

Kozeny (1933), such that: 
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 Where:  r  = well radius, in feet 
   b  = aquifer thickness, feet 
   L  = well screen length as a fraction of aquifer thickness 

E  = efficiency, obtained from analysis of the step test 
 

The TB-06-2 hydraulic interval test was conducted on April 19, 2006.  A 0.040-inch slot screen 

was set in the temporary test well from 59.8 to 69.8 feet below the ground surface.  The well was 

pumped at rates of approximately 35, 58, 82 and 120 gpm.  The observed drawdown at the end 

of the last step was 6.1 feet giving an observed specific capacity of 19.5 gallons per minute per 

foot of drawdown (gpm/ft).  Using the equations given above, the estimated aquifer 

transmissivity at this location is approximately 90,000 gallons per day per foot (gpd/ft).  

Assuming a saturated aquifer thickness at this location of 30 feet at the time of the testing gives 

an estimated hydraulic conductivity of 3000 gallons per day per square foot (gpd/ft2). 

 

The short interval test results should be considered only an estimate of aquifer hydraulics.  It is 

possible that stratification, well inefficiencies and partial penetration may have resulted in 

estimated transmissivity and hydraulic conductivity values that differ significantly from the 

actual values.   
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3.4 AQUIFER TEST RESULTS AND ANALYSIS 

3.4.1 Background Period Observations 

The scope for the Task 2 activities did not include a formal background water level monitoring 

period.  However, water level measurements were made in the observation wells prior to 

conducting the aquifer testing to establish background trends and evaluate the response of the 

aquifer to river level changes.  Hydrographs depicting the water levels in selected wells during 

the background period are presented in Figure 4.  River level readings were obtained from the 

river gages, which were installed on May 17, 2006.  For comparison purposes, river level data 

were also obtained from the US Geological Survey (USGS) gage station at Waverly, Missouri, 

which is approximately 12 miles east (downstream) of the project site.  The Waverly river gage 

data are also depicted in Figure 4. 

 

The background monitoring confirms that water level changes in the aquifer generally 

correspond to water level changes in the river level.  Under non-pumping conditions during the 

field activities, the water elevations in the onsite observation wells were slightly above the 

adjacent river water elevations, and the water elevations in the observation wells parallel to the 

riverbank generally decreased from west to east corresponding to the downstream direction of 

the river gradient.   In wells located in a line roughly perpendicular to the riverbank (TB-06-2, 

TB-06-6, and TB-06-7), the water elevations decreased toward the river under non-pumping 

conditions during the field activities. 

 

3.4.2 Multiple-Rate Step Drawdown Test 

The multiple-rate step drawdown test using well PW at the Norborne site was conducted on May 

22, 2006.  The test data are presented in Appendix E, and the test results are summarized in 

Table 4.  Hydrographs for the test pumping period are depicted in Figure 5, and a semi-log plot 

of the drawdown in PW with respect to the elapsed pumping time is presented in Figure 6.  As 

indicated in Table 4, well PW was pumped in steps of approximately one-hour at rates of 340, 

580, 780 and 1,100 gpm.  At the end of each of the four steps the resulting observed drawdown 

in PW was 4.05, 7.46, 10.07 and 14.48 feet, respectively.  The observed specific capacity at the 

end of the last pumping step was 76.2 gpm/ft.  The step test results indicated that PW was 

acceptably efficient and that the observation wells were functioning correctly.   
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3.4.3 Constant-Rate Aquifer Test 

The pumping period for the constant-rate aquifer test was started on May 23, 2006 at 8:21 AM 

and ended on May 26, 2006 at 8:33 AM.  The pumping rate was held at a constant rate of 

approximately 1,010 gpm through the pumping period.  The constant-rate test data are presented 

in Appendix F and summarized in Table 5.  Hydrographs depicting the observed water level 

changes in the pumping well, observation wells and the river are presented in Figures 7 and 8.  

During the constant-rate test, water levels in the wells appeared to stabilize with respect to 

pumping of PW in about 24 hours from the start of the test.  At the end of the constant-rate test 

pumping period, the observed water level changes in the observation wells ranging from a drop 

of 6.0 feet at TB-06-2 (34 feet from PW) to a drop of 1.3 feet at TB-06-3 (448 feet from PW).  

The observed water level change in PW at the end of the constant-rate test was a decline of 13.5 

feet below the static level prior to the start of pumping.  There were no observable water level 

changes in the offsite irrigation wells (Durham and Gibson) that were due to the PW constant-

rate test pumping.   

 

The ground water level changes observed in the pumping well and observation wells include the 

effects of the river level changes during the test pumping period.  The river level showed a net 

drop of 0.4 feet over the constant-rate pumping period.  In order to analyze the pumping effects, 

the water level data from the observation wells were adjusted to remove the effects of the river 

level changes.  To adjust the data, river efficiency values (i.e. the ratio of water level change in 

the ground water corresponding to a given water level change of the river) were estimated for the 

observation wells adjacent to the pumping well.  The river efficiency values that were used were 

0.85 for well TB-06-7; 0.9 for wells TB-06-1 and TB-06-3; and 0.95 for the remaining wells.  

Hydrographs of the water levels adjusted to remove the river level changes apparent in 

observation wells during the constant-rate test pumping period are depicted in Figure 9. 

  

The constant-rate test data were analyzed to determine the aquifer parameters of transmissivity, 

hydraulic conductivity and storativity.  Transmissivity is the rate at which water is transmitted 

through a unit width of an aquifer under a unit hydraulic gradient and is expressed in units of 

gallons per day per foot (gpd/ft).  Storativity is the volume of water entering or released from 

storage per unit surface area of the aquifer per unit change in head and is unitless.  Hydraulic 
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conductivity represents the rate that water will flow through a unit cross section of an aquifer 

under unit hydraulic gradient and is expressed as gallons per day per square foot (gpd/ft2) or feet 

per day (ft/day).  The aquifer test analyses were performed using the software package Aquifer 

Test for Windows, Version 2.5.7 from Waterloo Hydrogeologic, Inc (Waterloo Hydrogeologic, 

Inc., 1999).  The aquifer test analysis plots for the Norborne site are included in Appendix G.  

Semi-log drawdown versus time plots for the observation wells with the observed drawdown and 

drawdown adjusted for the river level changes are presented in Figures 10 and 11, respectively.  

A semi-log drawdown versus distance plot of the observation well data at the end of the pumping 

period is depicted in Figure 12.  A map depicting the observed drawdown at the end of the 

pumping period is depicted in Figure 13. 

 

The time-drawdown data were analyzed using the Cooper-Jacob straight-line method and the 

curve-matching technique for developed by Theis (Lohman, 1972).  The time-recovery data and 

distance-drawdown data were analyzed using the straight-line method of Jacob (Lohman, 1972) 

to check the values of transmissivity obtained from the time-drawdown analysis.  The straight-

line method uses the trend of semi-logarithmic time-drawdown plots.  The Theis method matches 

a log-log time-drawdown plot against a standard type curve.  The distance-drawdown data from 

the end of the pumping period were analyzed using the Cooper-Jacob straight-line method, and 

the method developed Rorabaugh to evaluate the recharge boundary represented by the river 

(Rorabaugh, 1956).  The drawdown values adjusted for the river level changes were used for the 

time-drawdown and distance-drawdown analyses methods.   

 

The results of the aquifer analysis are presented in Table 6.  Because of the influence of the 

recharge boundary represented by the river, the time-drawdown and time-recovery analysis 

methods could only be applied to a few of the observation wells.  The Cooper-Jacob method was 

applied to the portions of the semi-log time-drawdown curves at the beginning of the pumping 

period for observation well TB-06-2.  The Cooper-Jacob time-drawdown analysis transmissivity 

result for TB-06-2 is 151,000 gpd/ft and the storativity result is 0.0002.   The time-recovery 

method was applied to the data from wells PW, TB-06-2, and TB-06-6.  The results of the time-

recovery analysis for these wells range from 116,000 gpd/ft to 162,000 gpd/ft.  The result of the 

Theis analysis for transmissivity from TB-06-2 is 129,000 gpd/ft and the storativity value is 
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0.0004.  The Cooper-Jacob distance-drawdown analysis transmissivity result for the observation 

wells located parallel to the river bank using the adjusted drawdown values at the end of the 

pumping period is 128,000 gpd/ft.   

 

Rorabaugh (1956) developed equations based on image well theory that can be used to estimate 

the effective distance to a line source of recharge and the aquifer transmissivity.  When using this 

method, it is assumed that effects such as stream partial penetration and aquifer stratification are 

integrated into the estimate of the effective distance (Walton, 1987).  The following equation is 

applicable to observation wells located on a line through the pumping well parallel to the 

recharge boundary after pumping has continued to the point that drawdowns have stabilized: 
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Where:  T = transmissivity of the aquifer, gal/day/ft 
  Q = production well pumping rate, gal/day 
  r = distance from the pumping well to the observation well, feet 
  s = drawdown in the observation well at distance r, feet 
  θ = angle between pumping well and observation well and pumping well and  

       image well, radians 
  a = effective distance to line source of recharge, feet 
 
 
Using the graphical solution to the Rorabaugh equation presented by Schaefer and Kaser (1965) 

for wells located parallel to the river bank and using the adjusted drawdown at the end of the 

pumping period the transmissivity result is 129,000 gpd/ft and the effective distance to a line 

source of recharge (a-distance) result is 330 feet.  This indicates that there is a reasonably good 

hydraulic connection between the aquifer and the river, which will allow the river to act as a 

source of induced infiltration.   

 

Because the early time-drawdown response may be affected by factors such as fluctuations in the 

pumping rate, casing storage in the pumping well and the proximity to the recharge boundary, 

the distance-drawdown results are considered to give the more reliable estimates of the 

transmissivity.  Based on the distance-drawdown analysis results, a transmissivity value of 
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129,000 gpd/ft is considered representative of the aquifer at the site for the purposes of 

estimating potential collector well yield.  This value of transmissivity, which equates to an 

average hydraulic conductivity of 4,300 gpd/ft2 with a saturated aquifer thickness of 30 feet and 

a ground water temperature of 58o F, is applicable to the test conditions and will vary with 

changes in saturated thickness and water temperature in the aquifer. 

 

3.5  WATER QUALITY RESULTS 

Water quality was evaluated in the field during the hydraulic interval testing and the test 

pumping of well PW.  Additionally, water quality samples were collected at the end of the 

interval test and during the constant-rate test and submitted for laboratory analysis.  The field 

water quality results are presented in Table 7.  The laboratory testing results are summarized in 

Table 8, and the laboratory reports are presented in Appendix H. 

 

3.5.1 Field Water Quality 

Field water quality parameters of pH, specific conductance, total hardness and iron content were 

measured during the hydraulic interval test, the multiple-rate step test and the constant-rate test, 

and water temperature was measured during the multiple-rate step test and the constant-rate test. 

The specific conductance values (which are roughly correlated with the total dissolved 

concentration of ionic constituents) from the TB-06-2 interval test had an average of about 540 

microsiemens per centimeter (µS/cm).  The field hardness values from the TB-06-2 interval test 

had an average of about 380 milligrams per liter (mg/l) as CaCO3.  The field measurements of 

pH from the interval test had an average of 7.4 standard units (S.U.) and the field determinations 

of the iron concentration in the water discharged during the interval test had and average of 6 

mg/l. 

 

The discharge temperature readings from PW during the multiple-rate and constant-rate tests 

averaged about 58oF with no apparent trends in the temperature during the pumping periods.    

The specific conductance readings from the PW field samples had an average of 570 µS/cm.  The 

field hardness values from the PW samples had an average of about 440 mg/l as CaCO3.  The 

field measurements of pH from the PW samples had and average of 7.7 S.U, and the field 

determinations of the iron concentration from the PW samples averaged of about 7 mg/l. 
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Additionally during the constant-rate test, water samples from the Missouri River water were 

monitored for field determinations of temperature, pH, conductivity, total hardness and iron 

content.  The daytime river water temperature readings varied between about 70o and 76o F 

during the test period.  The specific conductance readings from the river water samples had an 

average of about 670 µS/cm.  The field hardness values from the river samples had and average 

of 340 mg/l as CaCO3.  The field measurements of pH from the river samples averaged about 8.1 

S.U, and the field determinations of the iron concentration from the river samples averaged of 

about 0.5 mg/l. 

 

3.5.2 Laboratory Water Quality Results 

Water samples for laboratory analysis were collected at the end of the TB-06-2 hydraulic interval 

test, and were submitted to National Testing Laboratories, Inc., of Ypsilanti, Michigan. Water 

samples were also collected from test well PW during the constant-rate test pumping period.  

One set of samples collected from PW on the second day of the constant-rate test, and a second 

set was collected just before the end of the pumping period.  Both sets of samples from PW were 

submitted to Blue Valley Laboratories, Inc., of Kansas City, Missouri.  The results of the 

analyses from the interval tests and from the PW constant-rate test are summarized in Table 8. 

 

The laboratory results indicate that the ground water quality at TB-06-2 and PW are generally 

similar.  The laboratory result for total dissolved solids (TDS) from the TB-06-2 interval test 

sample was 320 mg/l, and the results from the two samples from PW were 291 and 292 mg/l.  

The sulfate concentration from TB-06-2 was 17 mg/l.  The sulfate concentrations from the PW 

samples were 13 and 19 mg/l.  The manganese result from TB-06-2 was 0.22 mg/l, while the 

manganese results for PW averaged 0.41 mg/l.  The laboratory result for total hardness for 

TB-06-2 was 290 mg/l as CaCO3.  Hardness was not directly analyzed for the samples from PW, 

but hardness can be calculated from the reported calcium, magnesium, iron, and manganese 

results.  The calculated hardness values for the PW samples were 371 and 354 mg/l.   

 

The sodium concentration from TB-06-2 was 9 mg/l, while both samples from PW had sodium 

concentrations of 8.4 mg/l.  The chloride concentration from TB-06-2 was 8 mg/l, and the 

chloride concentrations from PW were both 12 mg/l.  The iron concentration was 6.8 mg/l from 
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TB-06-2.  The iron concentration from the PW samples had an average of 8.2 mg/l.   

 

There were no detections of the volatile organic compounds tested for in the samples from the 

PW-06-2 interval test.  Nitrate was detected in the samples from PW at concentrations of 0.07 

and 0.21 mg/l as Nitrogen.  The total suspended solids (TSS) result had a result of 10 mg/l.  The 

TSS analysis was run from an unpreserved sample and the results could have been affected by 

oxidized iron precipitating out of solution.  This is also true of the turbidity results in the 

laboratory report for TB-06-2.  The samples were visibly clear at the time of collection. 
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4.0 HORIZONTAL COLLECTOR WELL YIELD 

The results of the detailed aquifer testing allow the estimation of potential collector well yield 

under conditions that vary from those of the test conditions.  The testing results indicate that the 

site of the test pumping well PW is favorable for the installation of a collector well or wells.  For 

planning purposes, yield estimates were made for a collector well located near the test pumping 

well location.  Additionally, a ground water flow model was used to evaluate the effects that one 

collector well located near well PW under summer average conditions or two collector wells 

located near TB-06-1 and TB-06-3 under winter and summer low river conditions would have on 

the ground water levels. 

 

4.1 POTENTIAL YIELD OF A COLLECTOR LOCATED NEAR WELL PW 

Using the recent testing results, an estimate for the yield of a horizontal collector well located 

near the PW location can be calculated.  The theoretical drawdown under steady-state pumping 

conditions in a collector well near a stream in a confined aquifer is calculated using the following 

equation developed by Hantush and Papadopulos (1962): 
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  where: scs = Drawdown in collector well, ft 
  Q = Yield of collector, gal/day 
  K = Hydraulic Conductivity, gal/day/ft2 
  b = Saturated thickness of aquifer, ft 
  Γ = (2 (a - rc))/l 
  a = Effective distance to a line of recharge, ft 
  l = Average length of laterals, ft 
  rc = Radius of collector caisson, ft 
  ε = (2a - rc - l)/l 
  rw = Effective radius of each lateral, ft 
  zi = Depth of lateral below static water level, ft 
 
Using a variation of the above equation, the potential yield of a collector well near test well PW 

was estimated using the following assumptions: 
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 Grade Elevation    685 ft, msl 
 Top of Aquifer Elevation   642 ft, msl 
 Base of Aquifer    612 ft, msl 
 Centerline of Laterals    619 ft, msl 
 Inside Diameter of Caisson   16 ft 
 Static Water Level    668.4 ft, msl (test) 
       669.4 ft, msl (average conditions) 
       660.4 ft, msl (low river) 
 Hydraulic Conductivity   4313 gpd/ft2 @ 58o F (test, and average) 
       3546 gpd/ft2 @ 45o F (winter) 
       4777 gpd/ft2 @ 65o F (summer) 
 Saturated Aquifer Thickness   30 ft 
 Recommended Minimum Pumping Level 629 ft, msl  

 Radius of Laterals    0.5 ft 
 Design distance to line source of recharge 500 ft (average conditions) 
       700 ft (low river conditions) 
 Average Lateral Length   200 ft 
 Number of Laterals    6 
 

The preliminary collector design for the horizontal collector well consists of a total of six (6) 

laterals placed in one tier.  In order to maintain adequate spacing the laterals should be installed 

35° apart over a 175-degree arc oriented toward the river. The proposed average lateral length of 

200 feet and design (12-inch ID stainless steel wire-wrapped continuous slot screen) will result 

in low entrance velocities.  Based upon the sieve analyses, screen slot sizes for the laterals will 

probably vary between 0.020 inches and 0.080 inches.  Assuming that the laterals will be 

constructed with ten feet of blank pipe at the caisson wall and an average slot size of 0.060 

inches, the resulting average entrance velocity of the water entering the screens would be about 

0.8 feet per minute (assuming no blockage) when pumping 7,400 gpm (10.6 million gallons per 

day (MGD)).  At this pumping rate the approach velocity would be about 0.22 feet per minute. 

Average in-line velocity in the laterals would be 3.5 feet per second (ft/s) at the design maximum 

pumping rate of 7,400 gpm. 

 

The static water level at the proposed collector well site will vary due to changes in the level of 

the Missouri River.  To evaluate the potential changes in the river level, stream flow records 

were obtained from the USGS Missouri River stream gage station closest to the project site, 

which is the gage station at Waverly, Missouri (USGS, 2006).  Daily statistical values for the 
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stream flows were obtained from the beginning of the record period for the gage, October 1928, 

through September 2005.  To compare the this historical data set with the more recent behavior 

of the river, daily stream flow statistics were also obtained for the ten-year period from October 

1994 through September 2005.  Selected daily stream flow statistics from the gage data are 

depicted in Figure 14.  Shown on Figure 14 are the median daily flow values, i.e. the flow that is 

equaled or exceeded for 50% of the records for a given day of the year, and also shown are the 

flow values that are equaled or exceeded for 90% of the records for a given day of the year.  

These records indicate that the lowest stream flows on this stretch of the Missouri River typically 

occur during the winter months.  For the purposes of estimating the potential collector well yield, 

the winter low flow conditions were assumed to be represented by the daily flows during the 

months of December and January that are equaled or exceeded for 90% of the records at the 

Waverly gage.  For the purposes of estimating the potential collector well yield, the average late 

summer flow conditions were assumed to be represented by the median daily flows during the 

months of August and September at the Waverly gage.   

 

The observed river water level at the project site at was approximately 668.4 feet at the end of 

the constant-rate test pumping period.  Assuming that the river levels at the project site vary 

similarly with changes in flow as do the river levels at the Waverly gage, it is estimated that the 

river level during the assumed winter low flow conditions would be approximately 8 feet lower 

at the site than the river level was at the time of the aquifer test.  Consequently, the static water 

level representing winter low flow conditions was assumed to be an elevation of 660.4 feet at the 

site.  Also, based on the information from the USGS gage station, it estimated that the median 

summer river elevation at the site is approximately 1 foot higher than the conditions observed 

during the testing period.  Consequently, under average late summer stream flow conditions, it is 

estimated that the river would be at an elevation of approximately 669.4 feet.    

 

Due to the increase in water viscosity with temperature, a lower water temperature than observed 

during the testing would result in a lower hydraulic conductivity for the aquifer, and a higher 

ground water temperature would result in a higher hydraulic conductivity for the aquifer.  Based 

on information on other sites along the Missouri River, it is estimated that the river water 

temperature varies from just above freezing in the winter to over 80o F in the summer.  Under the 



 
 

Hydrogeological Evaluation –Collector Well Feasibility [106-294] 08/24/2006 
AEC – Norborne, Missouri -28- Collector Wells International, Inc. 

influence of induced filtration of river water, the ground water temperature near the proposed 

collector well could range from a low temperature of approximately 45o F to a high temperature 

of about 70o F.  The ground water temperature of 58o during the constant-rate test is probably 

close to average conditions.  The least favorable water supply conditions would occur if extreme 

low river levels coincide with low winter water temperatures.   

 

One of the most important factors that determines well yield for RBF applications is the amount 

of recharge that can be obtained from the river through induced infiltration.  This is controlled by 

properties such as the permeability and thickness of the streambed deposits, the width and depth 

of the stream, the slope of the streambed and the distance from the well to the stream bank.  To 

make the problem of estimating the recharge amenable to mathematical treatment, the recharge 

to a well from a stream can be simulated by an imaginary well or “image” well that adds 

recharge to the aquifer at the same rate as the real pumping well extracts water (Walton, 1987).  

Using this mathematical approach, all of the properties that affect the amount of recharge can be 

simulated by a single value that represents half of the distance between the real well and the 

image well.  This value is the considered to be effective distance to a line source of recharge or 

recharge boundary.  Because of the factors that affect the amount of recharge available other than 

the physical distance between a production well and a stream, the effective distance to a recharge 

boundary will always be greater that the actual distance from the well to the stream bank.  For 

the purposes of estimating the potential collector well yield at the project site, the effective 

distance to the recharge boundary represented by the river was set at 500 feet under average 

conditions and 700 feet under low flow conditions.  These values were chosen to give 

conservative estimates of the potential collector well yield.  The effective distance to the source 

of recharge may vary seasonally with changes in river level, water temperature and streambed 

conditions.   

 

To ensure that the full length of all of the laterals remains below the water level, the 

recommended minimum pumping level in the collector caisson is specified as 10 feet above the 

centerline of the laterals.  Based on the assumed collector well design with the centerline of the 

laterals approximately seven (7) feet above the bottom of the aquifer (assumed to be at an 

elevation of 612 feet), the design centerline of the laterals is at an elevation of 619 feet, and the 
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recommended minimum pumping level is at an elevation of 629 feet.   

 

The potential collector well yield was estimated for three assumed conditions: 1) Summer with 

average river levels; 2) Winter with low river levels; and 3) Summer with low river levels.  The 

estimated water levels in a collector well caisson at different pumping rates under the assumed 

conditions for the PW location are depicted in Figure 15.  Using the above equation and 

assumptions, it is calculated that a horizontal collector well constructed near the PW location 

could yield up to 8,700 gpm (12.5 MGD) under average summer conditions with the river at an 

elevation of 669.4 feet and the ground water temperature at 58o F.  Under the assumed low river 

level (elevation 660.4 feet), low water temperature (45o F) winter conditions, it is estimated that 

the proposed collector well could yield 4,700 gpm (6.7 MGD).  Under the assumed low river 

level (elevation 660.4 feet) summer conditions with the ground water temperature at 65o F, it is 

estimated that the proposed collector well could yield 6,300 gpm (9.1 MGD).  Actual collector 

well yields will depend on how well the aquifer conditions match the assumed conditions, and 

will vary with changes in river level and ground water temperature.  As indicated in Figure 14, 

with the current regulation of flows in the Missouri River it would be very unusual for very low 

river levels to occur during the summer.  Based on the recent river data from the site and from 

the USGS gage at Waverly, it is estimated that the river level at the project site will rarely drop 

below an elevation of approximately 663 feet.  At this river level a collector well at the PW site 

would be capable of yielding up to 6,300 gpm (10.3 MGD) with the ground water temperature at 

58o F. 

 

4.3 POTENTIAL PUMPING EFFECTS AND GROUND WATER QUALITY CHANGES 

In order to estimate the potential pumping effects from the proposed collector well, a ground 

water flow model was developed using the software package GFLOW Version 2.1.1.  This is an 

analytic element ground water flow model that allows simulation of 2-dimensional ground water 

flow under steady-state conditions. 

 

GFLOW simulations were conducted for the test conditions at the start of the PW constant-rate 

test in order to check the model input values.  The aquifer parameters were assumed to be 

uniform throughout the modeled area.  The model input parameters were based on the aquifer 
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testing results with the following values used for the simulations: 

 
 Base of Aquifer    612 ft, msl 
 Static Water Level at PW location  668 ft, msl (test conditions) 
       669 ft, msl (average conditions) 
       660 ft, msl (low flow conditions) 
 Aquifer Hydraulic Conductivity  577 ft/day (test and average conditions) 
       471 ft/day (winter conditions) 
 Aquifer Thickness    30 ft 
 Stream Width     1,000 ft 
 Streambed Vertical Hydraulic Conductivity 0.5 ft/day (test and average conditions) 
 Streambed thickness    1 ft 
 Stream depth     13 ft (test conditions) 
       14 ft (average conditions) 
         5 ft (low flow conditions) 
 
Constant head boundaries were set in the model at upgradient and downgradient locations across 

the width of the aquifer to act as the limits of the model area.  The limits of the aquifer along the 

margins of the river valley were simulated by no-flow boundaries.  The constant head boundaries 

and stream heads were set to simulate the river gradient observed between the on-site stream 

gages and the USGS gage at Waverly at the time of the aquifer testing. 

 

The simulation of the test conditions generated modeled drawdown values that were very close 

to the drawdown values in the observation wells at the end of the testing period adjusted for 

changes in the river levels.  This result indicates that the model is a reasonable approximation of 

the aquifer conditions at least in the immediate vicinity of the PW location.  

 

To simulate the potential effects that the proposed collector well(s) would have on the aquifer, 

model simulations were run under assumed average summer conditions, assumed low flow 

winter conditions, and assumed low flow summer conditions.  The model run under assumed 

average summer conditions was performed to simulate the effects of one collector well near the 

PW location pumping at 7,400 gpm.  Because the yield calculations indicated that a single 

collector well could not yield 7,400 gpm under the assumed low river conditions for winter or 

summer, the simulations for these conditions included two collector wells pumping at 3,700 

gpm, each. 
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Figure 16 depicts the results of the simulation run with the collector well near the PW site 

pumping 7,400 gpm under assumed average summer conditions.  This simulation shows that 

there would be approximately 2 feet or more drawdown extending approximately 1,200 feet to 

the north of the site property boundaries.  An area that has a projected drawdown of 

approximately 0.5 feet or more extends to approximately 1.5 miles north of the site.   

 

Figure 17 depicts the results of the simulation run with collector wells near TB-06-1 and 

TB-06-3 with each pumping 3,700 gpm for a total of 7,400 gpm under assumed winter low river 

conditions.  This simulation shows that there would be approximately 2 feet of drawdown 

extending 2,200 feet to the north of the site and about 5 feet of drawdown extending nearly to the 

property boundaries of the project site.  An area that has a projected drawdown of approximately 

0.5 feet or more extends to approximately 2.1 miles to the north of the project site.  This 

simulation probably over-estimates the drawdown on the landward side of the collector wells 

because the hydraulic conductivity of the aquifer is assigned a uniform low value in the model to 

account for the low temperature river water entering the aquifer near the collector wells.  

However, in reality, the infiltration of the river water would lower the ground water temperature 

only in the portion of the aquifer near the river.  The ground water in the areas of the aquifer 

farther inland would have minimal temperature change and consequently the hydraulic 

conductivity of the aquifer would not be as low as the value used in the model. 

 

 

Figure 18 depicts the model estimated drawdown with collector wells near TB-06-1 and TB-06-3 

with each pumping 3,700 gpm under assumed summer low river conditions.  This simulation 

shows that there would be approximately 2 feet of drawdown extending 1,400 feet to the north of 

the site and about 5 feet of drawdown extending nearly to the property boundaries of the project 

site.  An area that has a projected drawdown of approximately 0.5 feet or more extends to 

approximately 1.6 miles to the north of the project site.  Because this simulation uses the low 

river levels assumed for the winter low flow conditions, but the higher aquifer hydraulic 

conductivity assumed for the summer average conditions, the results are intermediate between 

the results for the summer average simulation and the winter low river simulation. 
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The flow model was used to estimate the induced recharge and its potential effect on the ground 

water quality.  The estimates were made for the assumed average conditions for a collector well 

at the PW site pumping at 7,400 gpm.  The flow model results indicate that after 30 days of 

pumping, water entering the aquifer from the stream would reach a collector well at the PW 

location from distances of approximately 1,200 feet upstream of and 1,200 feet downstream of 

the collector well under average conditions.  It is estimated that approximately 70% of the 

discharge from the collector well would be derived from induced infiltration of the stream at this 

time.  Parameters such as TDS and hardness tend to follow simple mixing relationships under the 

influence of induced infiltration.  Based on the analytical results from the samples collected from 

well PW, it is estimated that the average ground water TDS at the PW site is about 290 mg/l, and 

the average hardness is about 350 mg/l.  Based on USGS records for the Missouri River at St. 

Joseph, Missouri, the average TDS of the river water is about 300 mg/l and the average hardness 

is about 240 mg/l.  Based on this, induced infiltration will cause minimal change in the TDS 

because the ground water and surface water TDS are nearly the same.  For the hardness, simple 

mixing of 70% river water and 30% ground water would result in a hardness value of 

approximately 270 mg/l in the water from the well.  Parameters such as iron, which typically has 

relatively low concentrations in surface water, would also show reductions in concentration in 

the water produced from the well due to the influence of induced infiltration.  However, iron 

tends to be involved in biochemical and oxidation-reduction reactions within the riverbed and 

aquifer and consequently does not tend to show simple mixing relationships due to the influence 

of induced infiltration. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Collector Wells International, Inc. completed a test drilling and aquifer testing program to 

evaluate the feasibility of installing a horizontal collector well or wells for the water supply 

system for the proposed AEC power plant to be located near Norborne, Missouri.  The test site is 

located on a property to the south of Norborne and situated along the north bank of the Missouri 

River.  Three test borings were drilled, and a hydraulic interval test was performed in one of 

these borings as part of the Task 1 activities.  An additional four borings were drilled for 

observation wells and a test pumping well was installed for the Task 2 activities.  The test well 

was used to conduct a multiple-rate test and a constant-rate aquifer test.  The results of the testing 

were used to predict the potential yields of a collector well located near the test pumping well. 
 

5.1 CONCLUSIONS 

The test borings conducted by CWI indicate that the aquifer conditions are favorable for the 

development of a ground water supply at the test site.  The aquifer properties and the proximity 

to the river allows for the potential development of a riverbank filtration (RBF) system utilizing 

a collector well or wells. 

 

At the location of the test borings, the favorable aquifer materials are up to 30 feet thick.  The 

aquifer testing indicates that the aquifer in the vicinity of PW is permeable, having a 

transmissivity of approximately 129,000 gpd/ft under the test conditions.  It also appears that the 

aquifer is in reasonably good hydraulic connection with the river, which provides a source of 

recharge. 

 

The water quality testing indicates that the ground water in the vicinity of the test well PW is 

hard and has elevated concentrations of iron and manganese. 

 

Based on the testing results, it is estimated that the proposed collector well located near the PW 

location could yield in excess of the desired 7,400 gpm under average summer conditions.  

Under the assumed low river level, low water temperature conditions, it is estimated that a 

collector well near PW could yield approximately 4,700 gpm.   
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As indicated from the yield estimates, a single collector well at the PW site is unlikely to be 

capable of yielding 7,400 under low river conditions.  Also, it should be recognized that the 

capacity of any well will decrease with time as clogging of the well screens and aquifer materials 

adjacent to the well screens takes place.  Consequently, it would be desirable to install a second 

collector well at the site to augment the supply under low river conditions and provide a backup 

supply under average river conditions.     

 

5.2 RECOMMENDATIONS 

If AEC determines that a collector well located near test well PW is a viable option to meet the 

projected water supply requirements, the recommended location for the collector well caisson is 

approximately 25 feet to the east of the test well PW.  Alternatively, if it is determined that two 

collector wells are required to ensure that 7,400 gpm can be obtained on a year-round basis, then 

the recommended locations are approximately 25 feet east of TB-06-1 and approximately 25 feet 

west of TB-06-3 (Figure 17).  If two collector wells are installed, the same general designs could 

be used for both. 

 

The preliminary design for the proposed collector well(s) includes a 16-foot diameter (ID) 

caisson to allow sufficient room for pumping equipment.  The top of the caisson should extend to 

an elevation at or above the 500-year flood level.  To ensure adequate mechanical capacity and 

low screen entrance velocities, the preliminary design also includes six (6) laterals with an 

approximate length of 200 feet each.  The laterals would be comprised of 12-inch diameter 

stainless-steel well screen, and the six laterals would be installed in a radial pattern on a 

175-degree arc on the river side of the caisson.   

 

The test pumping well PW should be left in place to serve as a water supply source during the 

collector well installation.  The observation wells installed during the Tasks 1 and 2 activities 

should be left in place until completion of construction and testing of the collector well(s).  After 

construction is completed selected observation wells should be converted to permanent 

monitoring wells by installing concrete pads around the protective surface casings.  Observation 

wells that are deemed unnecessary for monitoring the collector well(s) should be properly 

abandoned once initial testing of the collector well(s) is completed.   
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7.0 GLOSSARY 
 
Aquifer – a layer of earth materials that can yield a usable quantity of water to wells. 
 
Alluvial – pertaining to sediments deposited by modern streams or rivers. 
 
Collector Well – a well consisting of a hollow cylindrical concrete caisson that is sunk into the 
ground from which horizontal well screen laterals project into the surrounding aquifer that allow 
water to enter the well. 
 
Drawdown – the change in ground water level that results from pumping.  It is determined from 
the difference between the depth to the ground water surface at a given time after pumping has 
started and the depth to the ground water surface prior to the start of pumping. 
 
Glacial-Fluvial Deposits – earth materials that have been deposited or formed by either by the 
action of glaciers or by streams or rivers, or sediments formed by glaciers and re-deposited by 
streams. 
 
Hydraulic Conductivity – a measure of the permeability of a porous media.  Specifically it is 
defined as the volume of water that can flow through a unit cross section of a media under a unit 
hydraulic gradient.  It has units of a velocity and can be expressed in terms of feet per day 
(ft/day) or in gallons per day per square foot (gpd/ft2). 
 
Pressure Transducer – a device that generates an electrical signal that varies in proportion to 
the amount of pressure that the device is exposed to.  The electrical signal can be converted to a 
digital signal that can be stored on a computer as a record of the pressures that the transducer is 
exposed to, such as head pressures (ground water levels) within a well. 
 
Specific Capacity – a measure of the productivity of a well.  It is determined by dividing the 
pumping rate of a well by the amount of drawdown.  It is typically expressed in units of gallons 
per minute per foot of drawdown (gpm/ft). 
 
Specific Conductance – a measure of the ability of water to conduct electricity.  It roughly 
correlates to the total dissolved concentration of ionic constituents (chemicals that form charged 
particles when dissolved) in the water, and is thus a general indicator of water quality.  Pure 
water has very low specific conductance.  As the amount of ionic  constituents dissolved in the 
water increases, the specific conductance increases.  It is expressed in units of microsiemens per 
centimeter (µS/cm) or the equivalent unit micromhos per centimeter (µmhos/cm) 
 
Storativity – a measure of an aquifer’s ability to store water. Specifically it is the volume of 
water that an aquifer stores or releases per unit surface area of the aquifer per unit change in 
hydraulic head.  Storativity is a unitless value. 
 
Transmissivity – a measure of an aquifer’s ability to transmit water.  Specifically it is defined as 
the volume of water that can flow through a vertical cross section of an aquifer of unit width 
under a unit hydraulic gradient.  It is the product of the hydraulic conductivity of an aquifer and 
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the saturated thickness of the aquifer.  It is expressed in terms of gallons per day per foot 
(gpd/ft). 
 
Unconsolidated Materials – earth materials such as soil that are not cemented or compacted 
together.  Rock would generally be considered a consolidated material. 
 
Well Development – the process of removing fine-grained materials from around a well screen 
to ensure that the screen is open to the aquifer and to maximize the well’s performance.  Well 
development is typically accomplished by pumping or surging the well.  Pumping for 
development can be accomplished by air-lifting, a method in which a pipe is installing into the 
well through which compressed air is injected.  The air forces water up out of the well casing 
carrying the fine-grained materials that can pass through well screen along with it. 
 
Well Screen – part of a well in an unconsolidated aquifer that is designed to maximize the 
amount of water that enters the well while minimizing the amount of sand or fine-grained 
materials that can enter the well.  A well screen can be simply pipe with numerous slots cut 
through it.  Wire-wrapped well screen provides the maximum amount of open area.  It is 
constructed from a number of metal rods running the length of the screen around which a wire is 
wrapped and attached by welding.  A gap is left between successive wraps of the wire to form a 
continuous slot that allows the entrance of water into the screen.  For either cut slot or wire-
wrapped well screen, the size of the slot opening is selected based on the grain-size distribution 
of the aquifer materials.  
 
Grain Size Classifications 
The grain size classifications used in this report follow the Wentworth Scale as indicated below 
(Source: Manual of Field Geology, by R. Compton, 1962): 
 

Approximate 
Size in Inches:  Classification 
Greater than 10  Boulders 
2.5  to  10  Cobbles 
1.2  to  2.5  Very Coarse Pebble Gravel 
0.6  to  1.2  Coarse Pebble Gravel 
0.3  to  0.6  Medium Pebble Gravel 
0.15  to  0.3  Fine Pebble Gravel 
0.08  to  0.15  Granule Gravel 
0.04  to  0.08  Very Coarse Sand 
0.02  to  0.04  Coarse Sand 
0.01  to  0.02  Medium Sand 
0.005  to  0.01  Fine Sand 
0.002  to  0.005  Very Fine Sand 

        0.00015 to  0.002  Silt 
Less than 0.00015  Clay (clay-sized materials)  
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FIGURE 4
Background Period Hydrographs – Observed Water Elevations
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FIGURE 5
PW Multiple-Rate Step Test Hydrographs
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FIGURE 6
PW Multiple-Rate Step Test Semi-Log Time-Drawdown Plots

AEC - Norborne, Missouri
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FIGURE 7
Constant-Rate Aquifer Test Period Hydrographs – Observed Water Elevations

AEC - Norborne, Missouri
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FIGURE 8
Constant-Rate Aquifer Test Period Hydrographs – Observed Water Elevations

AEC - Norborne, Missouri
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FIGURE 9
Constant-Rate Aquifer Test Period Hydrographs

Water Elevations Adjusted for River Level Changes
AEC - Norborne, Missouri
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FIGURE 10
Constant-Rate Aquifer Test Semi-Log Time-Drawdown Plots

Observed Drawdown
AEC - Norborne, Missouri
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FIGURE 11
Constant-Rate Aquifer Test Semi-Log Time-Drawdown Plots

Drawdown Adjusted for River Level Changes
AEC - Norborne, Missouri
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FIGURE 12
Constant-Rate Aquifer Test Semi-Log Distance-Drawdown Plots

AEC - Norborne, Missouri
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FIGURE 14
Missouri River Daily Stream Flow Statistics

for the US Geological Survey Gage Station at Waverly, Missouri 
AEC - Norborne, Missouri
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FIGURE 15
Estimated Yield from Horizontal Collector Well at the PW Location

AEC - Norborne, Missouri
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TABLE 1
Test Boring and Monitoring Point Information Summary
Hydrogeological Evaluation, AEC - Norborne, Missouri

UTM Coordinates (1) Site Coordinates (2)

Boring ID
Date

Installed

Total 
Depth 
Drilled
(feet)

Depth to 
Bedrock

(feet)

Distance 
from PW

(feet)
Easting
(meters)

Northing
(meters)

Easting 
(feet)

Northing 
(feet)

Ground 
Surface 

Elevation (3)
(feet)

Measuring 
Point

Elevation (3)
(feet)

Approximate 
Bedrock Surface 

Elevation
(feet)

Screened 
Interval 
Depths
(feet)

TB-06-1 4/18/2006 79 74.5 432       436,088     4,340,493  55,242.45  45,760.86  684.5 687.37 610 55 - 75

TB-06-2 4/18/2006 78 73 34.3      436,206     4,340,484  55,639.42  45,741.03  684.6 686.78 612 50.2 - 70.2

TB-06-3 4/19/2006 76 74 448       436,361     4,340,480  56,121.31  45,728.68  684.9 687.71 611 50 - 70

TB-06-4 4/20/2006 79 73 107       436,253     4,340,486  55,780.79  45,732.32  685.3 688.27 612 53 - 73

TB-06-5 4/20/2006 73 71 183       436,163     4,340,494  55,491.28  45,752.11  685.2 688.33 614 50 - 70

TB-06-6 4/21/2006 79 73 49.5      436,225     4,340,504  55,691.97  45,786.73  685.5 688.41 613 53 - 73

TB-06-7 4/21/2006 75 72 199       436,227     4,340,548  55,699.58  45,938.29  684.3 687.30 612 50 - 70

Supply Well 5/16/2006 60 132       436,259     4,340,485  55,805.36  45,731.04  684.9 685.97 39 - 59

PW 5/19/2006 71.5 -        436,224     4,340,487  55,673.72  45,740.71  685.0 686.38 51.5 - 71.5
Upstream 
(West) Staff 
Gage 5/17/2006 524       436,063     4,340,472  55,152.10  45,687.48  665.6 670.61
Downstream 
(East) Staff 
Gage 5/17/2006 89         436,211     4,340,464  55,637.18  45,660.09  666.2 671.21
Durham 
Well 13,493  50,001.11  57,983.87  687.1 688.42
Gibson
Well 21,036  51,307.92  66,318.51  679.8 681.73

1) Approximate coordinates, determined with hand-held GPS receiver, UTM NAD 1983 Zone 15.

2) Site coordinates provided by M&M Land Surveying Service, Inc. - Coordinate System assumed

3) Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TABLE 2
Sieve Analysis Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

Effective Grain Size (1) Wentworth Size Fraction

Boring ID

 Depth 
Interval
(feet)

D10 

(mm)
D40

(mm)
D50

(mm)
D60

(mm)
D90

(mm)

Coefficient of 
Uniformity 

(Cu)

Gravel
(percent)

Sand
(percent)

Silt/Clay
(percent)

TB-06-1 50-55 0.35 0.65 0.77 0.95 3.18 2.7 17.2% 82.5% 0.3%
55-65 0.30 0.54 0.61 0.70 1.62 2.3 6.6% 93.0% 0.4%
65-75 0.55 1.60 2.08 2.90 14.00 5.3 51.4% 48.3% 0.3%

TB-06-2 49-54 0.33 1.03 1.47 1.99 7.67 6.1 39.9% 59.4% 0.7%

54-59 0.23 0.88 1.16 1.55 5.03 6.9 31.6% 67.8% 0.6%

59-64 0.32 0.58 0.67 0.76 5.17 2.4 16.7% 82.9% 0.3%

64-69 0.42 0.82 1.10 1.48 7.65 3.5 29.7% 69.9% 0.4%

69-73 0.45 1.36 1.93 2.95 15.04 6.5 49.0% 49.9% 1.1%

TB-06-3 52-54 0.15 0.21 0.24 0.28 0.66 1.8 4.5% 94.2% 1.3%

54-59 0.41 1.11 1.49 2.03 8.62 5.0 40.6% 59.1% 0.3%

59-65 0.36 0.55 0.61 0.67 1.19 1.8 4.2% 95.6% 0.2%

65-69 0.33 0.68 0.83 1.06 3.01 3.3 18.1% 81.5% 0.3%

69-74 0.49 1.10 1.33 1.58 3.91 3.3 26.8% 73.0% 0.2%

TB-06-4 49-52 0.16 0.21 0.23 0.26 0.40 1.7 0.0% 99.2% 0.8%

52-59 0.24 0.53 0.73 1.06 4.09 4.3 24.6% 74.8% 0.6%

59-64 0.44 1.21 1.58 2.08 6.15 4.7 41.4% 58.1% 0.4%

64-69 0.52 1.31 1.59 1.94 5.55 3.7 38.4% 61.2% 0.4%

69-73 1.35 3.71 4.75 6.08 13.50 4.5 84.0% 15.1% 0.9%

TB-06-5 46-49 0.25 0.57 0.72 0.95 4.05 3.7 22.9% 76.8% 0.3%

53-57 0.13 0.27 0.31 0.36 1.05 2.7 6.3% 91.6% 2.1%

57-59 0.28 0.92 1.31 1.68 6.35 5.9 33.0% 66.7% 0.3%

59-64 0.29 0.69 0.90 1.27 3.33 4.3 22.7% 77.0% 0.3%

64-67 0.28 0.49 0.54 0.60 0.82 2.1 0.2% 99.5% 0.2%

67-69 0.52 1.76 2.33 3.18 13.79 6.1 55.6% 44.0% 0.5%

TB-06-6 49-52 0.12 0.20 0.23 0.27 0.68 2.3 1.0% 96.9% 2.0%

53-56 0.26 1.14 1.53 2.02 6.82 7.8 40.3% 59.4% 0.3%

59-64 0.25 0.91 1.31 1.78 5.49 7.2 36.1% 63.4% 0.5%

64-69 0.34 0.78 0.98 1.23 5.02 3.6 23.5% 76.2% 0.2%

69-73 1.22 2.33 2.73 3.20 7.39 2.6 71.0% 28.7% 0.2%

TB-06-7 49-55 0.35 1.09 1.42 1.86 7.29 5.3 37.2% 62.5% 0.4%

55-59 0.35 0.59 0.67 0.76 1.96 2.2 9.6% 89.9% 0.5%

59-63 0.28 0.53 0.61 0.70 1.92 2.5 9.3% 90.1% 0.6%

63-65 0.44 1.16 1.50 1.94 8.31 4.4 38.8% 61.0% 0.2%

69-72 0.54 1.73 2.25 3.02 11.50 5.6 54.5% 44.7% 0.8%

1) Effective grain size values represent diameter at percent passing fraction, e.g. D10 = grain diameter
    at 10% passing size.
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TABLE 3
Hydraulic Interval Test Summary

Hydrogeological Evaluation, AEC - Norborne, Missouri

Temporary 
Well ID

Approximate 
Aquifer 

Thickness

Screened 
Depth 

Interval
Screen 

Slot Size
Step
No.

Pumping
Rate

Observed
Drawdown at 

End of 
Pumping Step

Observed 
Specific 

Capacity at 
End of Step

Estimated 
Laminar Flow 

Loss (1)

Estimated 
Hydraulic 

Conductivity
Estimated 

Transmissivity
(feet) (feet) (inches) (gpm) (feet) (gpm/ft) ( % ) (gpd/ft2) (gpd/ft)

TB-06-2 30 59.8-69.8 0.040 1 35 1.58 22.2 96% 3,000          89,400           
2 58 2.77 20.9 90% 3,000          89,900           
3 82 4.02 20.4 88% 3,000          89,900           
4 120 6.14 19.5 84% 3,000          89,900           

1) Laminar Flow Loss estimated based on analysis using the methods of Bruin and Hudson, 1955.
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TABLE 4
Multiple-Rate Step Test Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

Step

Step 
Start 
Time

Step End 
Time Step Duration

Pumping
Rate

Depth to 
Water at End 

of Step (1)
Observed Drawdown 

at End of Step

Observed 
Specific 
Capacity

(minutes) (gpm) (feet) (gpm/feet)
Static --- --- --- 17.23 --- ---

1 15:29 16:38 69 341 21.28 4.05 84.2
2 16:38 17:38 60 584 24.69 7.46 78.3
3 17:38 18:40 62 782 27.30 10.07 77.7
4 18:40 19:40 60 1,103 31.71 14.48 76.2

1) Well PW depth to water measuring point was top of 12-inch steel casing 1.4 feet above grade.

Well PW multiple-rate step pumping test conducted on May 22, 2006
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TABLE 5
Constant-Rate Aquifer Test Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

After 24 Hours of
Pumping

After 72 Hours of
Pumping

After 24 Hours of
Recovery

Well or 
Monitoring Point

Distance 
from Well 

PW

Reference 
Elevation 

(1)

Static Depth 
to Water (2)

05/23/06

Estimated 
River 

Efficiency

Depth to 
Water (2)
05/24/06

Observed 
Change 

from Static 
(3)

Adjusted 
Change 

from Static 
(4)

Depth to 
Water (2)
05/26/06

Observed 
Change 

from Static 
(3)

Adjusted 
Change 

from Static 
(4)

Depth to 
Water (2)
05/27/06

Observed 
Change from 

Static (3)

Adjusted 
Change from 

Static (4)
(feet) (feet msl.) (feet) (%) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)

PW - 686.38 17.43 95% 30.82 13.39 13.12 30.94 13.51 13.11 18.20 0.77 0.06
TB-06-1 432 687.37 18.41 90% 19.55 1.14 0.89 19.75 1.34 0.96 19.11 0.70 0.02
TB-06-2 34.3 686.78 17.93 95% 23.78 5.85 5.58 23.93 6.00 5.60 18.69 0.76 0.05
TB-06-3 448 687.71 18.74 90% 19.85 1.11 0.86 20.00 1.26 0.88 19.44 0.70 0.03
TB-06-4 107 688.27 19.43 95% 22.77 3.34 3.07 22.91 3.48 3.08 20.17 0.74 0.03
TB-06-5 183 688.33 19.43 95% 22.01 2.58 2.31 22.19 2.76 2.36 20.17 0.74 0.03
TB-06-6 49.5 688.41 19.52 95% 24.38 4.86 4.59 24.56 5.04 4.64 20.27 0.75 0.04
TB-06-7 199 687.30 18.31 85% 20.89 2.58 2.34 21.11 2.80 2.44 18.97 0.66 0.02
Supply Well 132 685.97 17.16 95% 19.93 2.77 2.50 20.10 2.94 2.54 Supply Well abandoned on 5/26/06

Downstream (East) 
Staff Gage 89 671.21 2.56 2.84 0.28 2.98 0.42 3.31 0.75
Upstream (West)
Staff Gage 524 670.61 1.85 2.15 0.30 2.30 0.45 2.65 0.80

Durham Well 13493 688.42 12.70 n/a 12.67 -0.03 n/a 12.73 0.03 n/a 12.75 0.05 n/a
Gibson Well 21036 681.73 7.35 n/a 7.34 -0.01 n/a 7.39 0.04 n/a 7.40 0.05 n/a

1) Reference Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929

2) Depths to water referenced from top of 2-inch casings in the observation wells, the top of the 12-inch steel
   casing in PW, and the tops of the 2-inch PVC pipe on the river staff gages.

3) Observed change values are positive depths to water greater than static (drawdown), and
     are negative for depths to water less than static.

4) Observed change values adjusted for changes in river level from start of pumping and estimated
     river efficiency values at the respective wells.

Average Discharge Rate from Well PW was 1010 gpm during the pumping period.
Pumping period started May 23, 2006 at 08:21 and ended May 26, 2006 at 08:33.
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TABLE 6
 Aquifer Test Analysis Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

Cooper and Jacob Time-Drawdown Method (Semi-log straight-line matching)

Well Transmissivity Transmissivity Storativity
Horizontal Hydraulic 

Conductivity (1)
(ft2/min) (gal/day/ft) (unitless) (gal/day/ft2)

TB-06-2 14.0 151,000 0.0002 5,030

Theis Method (Log-log plot curve matching)

Well Transmissivity Transmissivity Storativity
Horizontal Hydraulic 

Conductivity (1)
(ft2/min) (gal/day/ft) (unitless) (gal/day/ft2)

TB-06-2 12.0 129,000 0.0004 4,300

Theis and Jacob Recovery Method (Semi-log straight-line matching)

Well Transmissivity Transmissivity Storativity
Horizontal Hydraulic 

Conductivity (1)
(ft2/min) (gal/day/ft) (unitless) (gal/day/ft2)

PW 10.8 116,000 n/a 3,870
TB-06-2 11.8 127,000 n/a 4,230
TB-06-6 15.0 162,000 n/a 5,400

Mean of Results 12.5 135,000 4,500

Cooper and Jacob Distance-Drawdown Method (Semi-log straight-line matching)

Well Transmissivity Transmissivity Storativity
Horizontal Hydraulic 

Conductivity (1)
(ft2/min) (gal/day/ft) (unitless) (gal/day/ft2)

Observed Drawdown after 4320
minutes of pumping 11.9 128,000 n/a 4,270

Schaefer and Kaser Distance-Drawdown Method (Semi-log straight-line matching)

Well Transmissivity Transmissivity Storativity
Horizontal Hydraulic 

Conductivity (1)
(ft2/min) (gal/day/ft) (unitless) (gal/day/ft2)

Observed Drawdown after 4320
minutes of pumping 12.0 129,000 n/a 4,300

1) Assumes an aquifer thickness of 30 feet
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TABLE 7
Field Water Quality Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

Sample Date Comments Time Temperature Temperature pH Conductivity Iron Total Hardness
Location (hr:min)  (o Fahrenheit)  (o Celsius) (Standard Units) (μS/cm) (mg/l) (mg/l)
TB-06-2 04/19/06 Development Pumping 10:05 - - 7.8 483 7.0 360

Step 1 11:49 - - 7.4 575 6.2 380
Step 2 12:22 - - 7.3 538 6.6 380
Step 3 12:51 - - 7.3 548 6.4 380
Step 4 13:17 - - 7.3 546 6.0 380

Averages 7.4 538 6.44 376.00

TB-06-2 04/21/06 Dev.Pumping Obs Well 18:28 - - 7.3 545 - -
TB-06-3 04/21/06 Dev.Pumping Obs Well 17:10 - - 7.8 592 8.0 420
TB-06-4 04/21/06 Dev.Pumping Obs Well 17:54 - - 7.3 583 - -

PW 05/22/06 Step 1 16:20 58.8 14.9 8.2 495 - 480
Step 2 17:08 59.7 15.4 8.2 575 - 480
Step 3 18:02 58.1 14.5 8.0 570 - 480
Step 4 19:05 58.1 14.5 7.8 542 - 400

05/23/06 Constant-Rate Test 11:44 58.1 14.5 7.3 533 - 400
Constant-Rate Test 15:43 58.2 14.6 8.1 554 - 400
Constant-Rate Test 20:57 58.1 14.5 7.6 592 7.4 400

05/24/06 Constant-Rate Test 10:45 58.2 14.6 8.2 604 7.6 440
Constant-Rate Test 16:57 58.2 14.6 7.2 596 7.6 440
Constant-Rate Test 20:27 58.2 14.6 7.3 584 7.0 440

05/25/06 Constant-Rate Test 8:00 57.9 14.4 7.2 586 7.1 440
Constant-Rate Test 16:04 58.2 14.6 7.3 589 7.6 440
Constant-Rate Test 20:16 57.9 14.4 7.4 583 7.0 440

05/26/06 Constant-Rate Test 7:39 57.7 14.3 7.6 607 7.0 480
Averages 58.2 14.6 7.7 572.1 7.3 440.0

River 05/23/06 Constant-Rate Test 12:00 69.9 21.1 7.8 649 - 360
Constant-Rate Test 15:55 71.7 22.1 7.6 670 - 360

05/24/06 Constant-Rate Test 17:16 73.9 23.3 8.3 657 0.2 360
05/25/06 Constant-Rate Test 8:15 72.8 22.7 7.9 682 0.5 340
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TABLE 7
Field Water Quality Results

Hydrogeological Evaluation, AEC - Norborne, Missouri

Sample Date Comments Time Temperature Temperature pH Conductivity Iron Total Hardness
Location (hr:min)  (o Fahrenheit)  (o Celsius) (Standard Units) (μS/cm) (mg/l) (mg/l)

River 05/25/06 Constant-Rate Test 16:23 75.2 24.0 8.3 678 0.6 340
Constant-Rate Test 20:18 74.8 23.8 - - -

05/26/06 Constant-Rate Test 7:47 73.7 23.2 - - -
Constant-Rate Test 15:32 75.5 24.2 8.4 693 0.5 340

Averages 73.4 23.0 8.1 671.5 0.5 350.0
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TABLE 8
Laboratory Water Quality Analysis Results

Hydrogeological Evaluation, AEC Norborne, Missouri

National Testing Lab Blue Valley Laboratories

MCL

NTL 
Detection 

Limits

TB-06-2 
Sample 
Results

BVL 
Detection 

Limits

PW
Sample 
Results

PW
Sample 
Results

Constituent Units 04/19/06 05/24/06 05/26/06
Aluminum mg/l 0.2 0.1 ND 0.050 ND ND
Antimony mg/l n/a 0.050 ND ND
Arsenic mg/l 0.05 0.005 ND 0.050 ND ND
Barium mg/l 2.00 0.30 0.44 0.005 0.55 ND
Beryllium mg/l 0.005 ND
Boron mg/l n/a 0.010 0.08 0.068
Cadmium mg/l 0.005 0.002 ND 0.005 ND ND
Calcium mg/l 2.0 83 0.050 98.6 95.8
Chromium mg/l 0.1 0.010 ND 0.010 ND ND
Copper mg/l 1.3 0.004 ND 0.010 ND ND
Iron mg/l 0.3 0.020 6.8 0.010 8.15 8.22
Lead mg/l 0.015 0.002 ND 0.050 ND ND
Magnesium mg/l 0.10 20 0.050 24.7 22.3
Manganese mg/l 0.05 0.004 0.22 0.050 0.43 0.41
Mercury mg/l 0.002 0.001 ND 0.0002 ND ND
Nickel mg/l 0.1 0.02 ND 0.010 ND ND
Potassium mg/l n/a 0.1 1.8 1.6
Selenium mg/l 0.05 0.020 ND 0.08 ND ND
Silica mg/l n/a 0.050 2.49 2.4
Silver mg/l 0.1 0.002 ND 0.005 ND ND
Sodium mg/l 1 9 0.050 8.4 8.4
Strontium mg/l n/a 0.010 0.56 0.55
Thallium mg/l 0.050 ND 0.08
Zinc mg/l 5 0.004 0.007 0.005 ND ND
Alkalinity, Total, as CaCO3 mg/l 20 290 5 308 416
Biochemical Oxygen Demand (BOD) mg/l n/a 5.000 ND ND
BOD, Carbonaceous mg/l n/a ND ND
Chemical Oxygen Demand (COD) mg/l n/a 10.0 ND ND
Chloride mg/l 250.0 5.0 8 5.0 12 12
Cyanide mg/l 0.0 n/a 0.005 0.006 ND
Fluoride mg/l 4 0.5 ND 0.1 0.41 0.28
Total Hardness as CaCO3 mg/l  10 290 371cal 354cal
Ammonia as N mg/l n/a 0.050 ND ND
Nitrate as N mg/l 10 0.5 ND 0.05 0.07 0.21
Nitrite as N mg/l 1 0.5 ND 0.5 n/a n/a
Total Kjelhal Nitrogen as N mg/l n/a 0.05 ND ND
Total Organic Nitrogen mg/l n/a 0.1 ND ND
pH S.U. 6.5-8.5 6.7 6.87 6.85
Ortho Phosphate mg/l n/a 0.05 0.54 0.59
Sulfate mg/l 250 5.0 17 5.0 13.1 18.7
Sulfide mg/l n/a 0.050 ND ND
Specific Conductance µS/cm n/a 530 530
Total Phenols mg/l 0.001 n/a 0.04 ND ND
Total Dissolved Solids (TDS) mg/l 500 20 320 5 291 292
Total Suspended Solids (TSS) mg/l 10 n/a 5 10 10
Total Organic Carbon (TOC) mg/l 0.2 n/a 0.1 2.60 2.4

Trihalomethanes and VOCs
See Appendix H for Parameter List ND n/a n/a

* The MCL (Maximum Contaminant Level) or SMCL (Secondary Maximum Contaminant Level) 
  has been exceeded for this parameter.  SMCL values are based on aesthetic concerns and are not
  related to health affects.
ND - The contaminant was not detected at or above the stated detection limit.
n/a - Not Analyzed
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/18/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-1
79 feet

N 4,340,493 m E 436,088 m

6 inches

Silt to Sandy Silt, light brown, trace clay,
dense to loose, dry, with roots and plant
matter.

Silty Sand, tan, mostly very fine to fine sand,
loose, dry 10-20% silt, occasional layer of
dark brown clayey silt.

Silty Sand, as above, becoming moist.

Clay, dark gray with some reddish brown
mottling, firm, moist.

Silty Sand, dark gray, mostly very fine to
medium sand, trace to 20% silt, loose, moist
to wet , thin clay layer at about 19 feet.

Clay to Silty Clay, dark gray, soft, wet.

Silty Sand to Sandy Silt, dark gray to black,
very fine to medium sand, trace to 30% silt,
trace clay, dense, wet, numerous plant roots
and some wood fragments.

Silty Sand to Sandy Silt, as above, occasional
layers of silty clay.

0 to 9 feet,
7 feet
recovery

9 to 19 feet,
9 feet
recovery

19 to 29 feet,
10 feet
recovery

29 to 39 feet,
5 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

Approx. 200 feet east of the SW corner of the property.
432 feet west of PW

687.37 Feet
684.5 Feet

Water level 14 feet below grade at 18:13 on 04/18/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TOTAL DEPTH:

BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Sand, dark gray, very fine to medium, mostly
fine, trace silt, occasional pebbles up to 1/2-
inch, loose, wet.

Sand interbedded with Sand and Gravel,
layers up to 0.5 feet thick, Sand is brownish
gray, mostly very fine to medium sand, trace
silt,  Sand and Gravel is brownish gray, fine to
very coarse sand, mostly coarse, granules
and pebbles up to 3/8-inch, loose, wet.

Clay to Silty Clay, dark gray, firm, moist to
wet.

Sand and Gravel, brownish gray, 40-60% fine
to very coarse sand, mostly coarse, 40-60%
granules, pebbles and cobbles up to 4-inches,
subrounded to subangular, loose, wet.

Sand and Gravel, brownish gray, 50-70% fine
to very coarse sand, mostly coarse, 30-50%
granules, pebbles and cobbles up to 3-inches,
rounded to subangular, loose, wet, 1 to 2-inch
layer of rounded gravel-sized lignite at about
55 feet.

Sand, gray, fine to very coarse, mostly coarse,
trace to 10% granules and pebbles up to 1/2-
inch, occasional cobble, loose, wet.

Sand and Gravel, brownish gray, 40-60%
medium to very coarse sand, mostly coarse,
40-60% granules and pebbles up to 2-inches,
rounded to subangular, loose, wet, relatively
well sorted.

Sand and Gravel, brownish gray, 30-50%
medium to very coarse sand, mostly very
coarse, 50-70% granules, pebbles and
cobbles up to 3-inches, rounded to
subangular, numerous cobbles from about
73.5 to 74.5 feet, loose, wet.

Shale, light gray, clayey, very hard but friable,
indistinct laminations, dry.

39 to 49 feet,
7 feet
recovery

49 to 59 feet,
6 feet
recovery

59 to 69 feet,
10 feet
recovery

69 to 79 feet,
10 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
55-75 feet

TB-06-1
79 feet



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/18/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-2
78 feet

N 4,340,484 m E 436,206 m

6 inches

Silt to Sandy Silt, brown grading to light brown
at about 3 feet, silt with very fine to fine sand,
dense to loose, moist.

Sandy Silt, as above.

Silty Clay, dark gray with tan laminations and
reddish brown mottling, firm, moist to wet.

Silty Sand, gray, mostly very fine to fine sand,
trace medium, trace to 20% silt, dense, wet,
with plant roots and decayed wood fragments.

Silty Sand, gray, with brown layer from 19 to
20 feet, very fine to medium sand, mostly fine,
trace to 15% silt, loose, wet, roots and plant
fragments at 25 to 26 feet.

Silty Sand to Sand, as above, less silt, dense
to loose, wet.

0 to 9 feet,
5 feet
recovery

9 to 19 feet,
8 feet
recovery

19 to 29 feet,
9 feet
recovery

29 to 39 feet,
10 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

Approx. 400 feet east of TB-06-1, and
34.3 feet west of the PW location.

686.78 Feet
684.6 Feet

Water level 14.7 feet below grade at 18:36 on 04/19/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TOTAL DEPTH:

BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Silty Sand to Sand, as above, trace lignite.

Sand and Gravel, gray, 50-70% fine to very
coarse sand, 30-50% granules, pebbles and
occasional cobbles up to 3-inches, rounded to
subangular, loose, wet.

Sand and Gravel, as above, 1 to 3 inch clay
layer at about 54 feet.

Sand and Gravel, light gray, 60-80% fine to
very coarse sand, mostly coarse, 20-40%
granules and pebbles up to 1/2-inch, rounded
to subangular, occasional cobble up to 3-
inches, loose, wet, trace lignite

Sand and Gravel, as above.

Shale, gray, very hard but friable, upper 1 to 2
feet is clayey, moist, rest is dry, drilled to
rubble.

39 to 49 feet,
6 feet
recovery

49 to 59 feet,
8 feet
recovery

59 to 69 feet,
10 feet
recovery

69 to 78 feet,
8 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
50.2-70.2 feet

TB-06-2
78 feet



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/19/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-3
76 feet

N 4,340,480 m E 436,361 m

6 inches

Sandy Clayey Silt, dark brown to reddish
brown, firm, moist, with roots and plant matter.

Sandy Silt to Silty Sand, tan, silt with very fine
to fine sand, loose, dry.

Sandy Silt, as above.

Silty Clay, dark gray, mottled reddish brown,
firm, moist.

Clayey Silt, gray with olive tan laminations,
trace very fine sand, soft, moist to wet.

Silty Sand, tan, very fine to fine sand, trace to
15% silt, loose, wet.

Silty Sand, as above.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, 10-30% granules and
pebbles up to 1-inch, subrounded to angular,
loose, wet.

Silty Sand, dark gray, very fine to fine sand,
trace to 15% silt, dense, wet.

Sand, brown, fine to very coarse, mostly
coarse, trance granules, loose, wet.

Sand, gray, very fine to coarse, mostly
medium, trace silt, loose, wet.

0 to 9 feet,
6 feet
recovery

9 to 19 feet,
8 feet
recovery

19 to 29 feet,
10 feet
recovery

29 to 39 feet,
6 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

In woods approx. 220 feet east of east property line,
448 feet east of the PW location.

687.71 Feet
684.9 Feet

Water level 15.2 feet below grade at 11:28 on 04/20/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TOTAL DEPTH:

BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Sand, dark gray, very fine to medium, mostly
medium, trace silt, loose, wet, with wood
fragments.

Sand and Gravel, dark gray to black, 70-90%
fine to very coarse sand, mostly medium, 10-
30% granules and pebbles up to 3/4-inch,
loose, wet, 1-inch layer of mostly gravel-sized
lignite at 44 feet, and decayed wood at 47
feet.

Sand and Gravel, dark gray, 50-70% medium
to very coarse sand, mostly coarse, 30-50%
granules and pebbles up to 2-inches,
subangular to subrounded, loose, wet.

Sand and Gravel, brownish gray, 60-80% fine
to very coarse sand, mostly coarse, 20-40%
granules and pebbles up to 1-inch,
subrounded to subangular, loose, wet, mostly
gravel at about 52 feet.

Sand, gray, very fine to medium, mostly
medium, trace silt, loose, wet, 3-inch clayey
silt layer at about 54 feet.

Sand and Gravel, gray, 50-70% fine to very
coarse sand, mostly coarse, 30-50% granules,
pebbles and cobbles, up to 3-inches,
subrounded to subangular, loose, wet.

Sand, brownish gray, fine to very coarse,
mostly coarse, trance granules, loose, wet.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, mostly coarse, 10-30%
granules and pebbles up to 3/4-inch,
subrounded to subangular, loose, wet, 1-inch
clay layer at about 69 feet.

Sand and Gravel, as above, with cobbles at
about 73 to 74 feet.

Shale, gray, very hard but friable, dry to moist.

39 to 49 feet,
10 feet
recovery

49 to 59 feet,
7 feet
recovery

59 to 69 feet,
10 feet
recovery

69 to 76 feet,
7 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
50-70 feet

TB-06-3
76 feet



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:

Page 1 of 2

0

5

10

15

20

25

30

35

RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/20/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-4
79 feet

N 4,340,486 m E 436,253 m

6 inches

Sandy Silt, brown, firm, moist.

Silty Sand to Sandy Silt, tan, very fine to fine
sand with silt, dense, dry.

Clayey Silt, brown with dark laminations and
reddish brown mottling, soft, wet.

Silty Clay, gray, mottled reddish brown, firm,
moist.

Sandy Silt, brownish gray with darker
laminations, mostly silt with very fine to fine
sand, trace clay, very soft, wet.

Silty Sand, dark gray, very fine to fine sand,
trace to 15% silt, loose, wet.

Silty Sand, as above, some black laminations,
probably lignite grains, decayed wood at
about 35 feet.

0 to 9 feet,
7 feet
recovery

9 to 19 feet,
9 feet
recovery

19 to 29 feet,
10 feet
recovery

29 to 39 feet,
6 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

At the southeast corner of the field,
107 feet east of the PW location.

688.27 Feet
685.3 Feet

Water level 15.9 feet below grade at 18:02 on 04/21/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TOTAL DEPTH:

BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Silty Sand, as above, with decayed wood from
41 to 43 feet.

Sand and Gravel, brownish gray, 70-90% very
fine to coarse sand, mostly medium, 10-30%
granules and pebbles up to 1-inch, loose, wet,
with thin layers of fine sand.

Silty Sand, light brownish gray, very fine to
vine sand, trace to 10% silt, loose, wet.

Silty Sand, as above.

Sand and Gravel, brownish gray, 60-80% fine
to very coarse sand, mostly medium to
coarse, 20-40% granules and pebbles up to 1-
1/2-inch, subangular to subrounded,
occasional cobbles, loose, wet, with thin clay
layers between 52 and 53 feet.

Sand and Gravel, brownish gray, 40-60% fine
to very coarse sand, mostly coarse, 40-60%
granules and pebbles up to 2-inches,
subrounded to subangular, loose, wet.

Sand and Gravel, as above.

Sand and Gravel, 30-50% coarse to very
coarse sand, 50-70% granules and pebbles
up to 2-inches, rounded to subangular, loose,
wet.

Shale, gray with light gray laminations, hard
but friable, upper few feet moist, clayey.

39 to 49 feet,
10 feet
recovery

49 to 59 feet,
7 feet
recovery

59 to 69 feet,
6 feet
recovery

69 to 79 feet,
10 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
53-73 feet

TB-06-4
79 feet
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BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/20/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-5
73 feet

N 4,340,494 m E 436,163 m

6 inches

Sandy Silt, brown grading to tan, silt with very
fine to fine sand, trace clay, dense, dry.

Clayey Silt, brown mottled reddish brown,
trace fine sand, soft, wet.

Clay to Silty Clay, dark gray mottled reddish
brown, firm, moist.

Sandy Silt, dark gray, silt with very fine to fine
sand, very soft, wet.

Silty Sand, dark brownish gray, very fine to
fine sand, trace to 15% silt, dense, wet.

Silty Sand to Sand, dark brownish gray, very
fine to medium sand, mostly fine, trace to 10%
silt, loose, wet.

0 to 9 feet,
8 feet
recovery

9 to 19 feet,
9 feet
recovery

19 to 29 feet,
10 feet
recovery

29 to 39 feet,
9 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

About middle of south side of field,
183 feet west of the PW location.

688.33 Feet
685.2 Feet

Water level 15.7 feet below grade at 08:35 on 04/21/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION
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COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Silty Sand to Sand, as above, occasional
lignite cobble.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, mostly medium to
coarse, 10-30% granules and pebbles up to 1-
inch, subrounded to subangular, loose, wet.

Sand and Gravel, as above, 3 inch layer of
clayey silt and lignite at 49 feet.

Sand, brownish gray, very fine to medium,
mostly fine, loose, wet, occasional cobble and
thin layers of coarse sand.

Sand and Gravel, brownish gray, 60-80% fine
to very coarse sand, mostly coarse, 20-40%
granules and pebbles up to 1-1/2-inch,
subangular to subrounded, loose, wet.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, mostly coarse, 10-30%
granules and pebbles up to 1/2-inch,
subangular to subrounded, occasional
cobbles, loose, wet, numerous pebbles and
cobbles up to 4-inches up to 64 feet.

Sand, brownish gray, very fine to coarse,
mostly medium, loose, wet.

Sand and Gravel, brownish gray, 50-70% fine
to very coarse sand, mostly coarse, 30-50%
granules and pebbles up to 1-inch, subangular
to subrounded, loose, wet, 2-inch silty clay
layer at about 69 feet.

Sand and Gravel, as above.

Silty Sandstone, bluish gray, fine-grained,
weathered, friable, moist.

39 to 49 feet,
9 feet
recovery

49 to 59 feet,
9 feet
recovery

59 to 69 feet,
10 feet
recovery

69 to 73 feet,
4 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
50-70 feet

TB-06-5
73 feet
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BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/21/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-6
79 feet

N 4,340,504 m E 436,225 m

6 inches

Silty Sand to Sandy Silt, brown to tan, trace
clay, dry, loose, with roots and plant matter in
the upper 3 feet.

Silty Sand, as above.

Clayey Silt, gray, mottled reddish brown, trace
very fine sand, very soft, wet.

Clay to Silty Clay, dark gray with some
reddish brown mottling, firm, moist, traces of
decayed wood.

Clayey Sandy Silt, dark brownish gray, mostly
silt with clay and very fine sand, soft, wet.

Clayey Sandy Silt, as above.

Silty Sand, dark gray, very fine to medium
sand, mostly fine, trace to 20% silt, trace clay,
loose, wet.

Silty Sand, as above.

0 to 9 feet,
5 feet
recovery

9 to 19 feet,
9 feet
recovery

19 to 29 feet,
9 feet
recovery

29 to 39 feet,
6 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

In the southeast part of the field,
49.5 north of the PW location.

688.41 Feet
685.5 Feet

Water level 16.1 feet below grade at 18:22 on 04/21/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Interbedded Silty Clay and Sand and Gravel in
1 to 2-inch layers, dark gray, Clay is soft, wet,
Sand and Gravel mostly coarse sand, wet,
wood fragment at 39 feet.

Silty Sand, dark gray, very fine to medium
sand, mostly fine, trace to 10% silt, loose, wet.

Silty Clay, dark gray, very soft, moist to wet.

Sand and Gravel, dark brownish gray, 60-80%
fine to very coarse sand, 20-40% granules
and pebbles up to 1-1/2-inches, subangular to
subrounded, loose, wet.

Sand and Gravel, dark brownish gray, 70-90%
fine to very coarse sand, mostly medium, 10-
30% granules and pebbles up to 1/2-inch,
subangular to subrounded, loose, wet,
numerous lignite grains.

Sand and Gravel, brownish gray, 30-50%
medium to very coarse sand, mostly coarse,
50-70% granules and pebbles up to 1/2-inch,
rounded to subangular, loose, wet, relatively
well sorted, cobbles at about 73 feet.

Shale, light gray, very hard but friable, moist,
clayey.

39 to 49 feet,
7 feet
recovery

49 to 59 feet,
7 feet
recovery

59 to 69 feet,
8 feet
recovery

69 to 79 feet,
9 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
53-73 feet

TB-06-6
79 feet



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
4/21/2006

Dave Schrecengost, Bowser-Morner

Rotasonic
Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

TB-06-7
75 feet

N 4,340,548 m E 436,227 m

6 inches

Sandy Clayey Silt, brown to dark brown, firm,
moist, with roots and plant matter.

Sandy Silt, brown, trace clay, soft, moist.

Silty Sand, tan, mostly very fine to fine sand
with silt, trace clay, loose, dry.

Interbedded Sandy Clayey Silt and Sandy
Silty Clay, brown mottled reddish brown, some
layers laminated, soft, wet.

Silty Sand, dark gray, very fine to fine sand,
trace to 15% silt, loose, wet.

Silty Sand, dark brownish gray, very fine to
medium sand, trace coarse sand granules and
pebbles, loose, wet, with decayed plant
matter.

Sand, brownish gray, very fine to coarse,
mostly medium, trace granules, loose, wet.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, mostly medium, 10-30%
granules and pebbles up to 1/4 inch, loose,
wet.

0 to 9 feet,
6 feet
recovery

9 to 19 feet,
9 feet
recovery

19 to 29 feet,
9 feet
recovery

29 to 39 feet,
5 feet
recovery

6" borehole

Bentonite seal placed
in annulus

2" PVC Casing,
threaded joints

In the field about 70 feet west of trees,
199 feet north of the PW location.

687.3 Feet
684.3 Feet

Water level 14.8 feet below grade at 18:20 on 04/21/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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TOTAL DEPTH:

BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Sand, brownish gray, very fine to coarse,
mostly coarse, trace granules and pebbles up
to 1/4-inch, loose, wet.

Grades to Sand and Gravel, brownish gray,
70-90% fine to very coarse sand, mostly
coarse, 10-30% granules and pebbles up to 2
inches, subangular to subrounded, loose, wet,
occasional lumps of silty clay.

Sand and Gravel, brownish gray, 60-80% fine
to very coarse sand, mostly coarse, 20-40%
granules and pebbles up to 1/2 inch,
subangular to subrounded, trace silt, loose,
wet, 2 to 4-inch layers of silty clay at 53 and
54 feet.

Sand and Gravel, brownish gray, 70-90% fine
to very coarse sand, mostly medium, 10-30%
granules and pebbles up to 2-inches, loose,
wet.

Sand, brownish gray, fine to very coarse,
mostly coarse, trace granules, loose, wet,
occasional 1 to 2-inch clay balls at 59 feet.

Sand and Gravel, brownish gray, 50-70% fine
to very coarse sand, mostly coarse, 30-50%
granules, pebbles and occasional cobbles,
subangular to subrounded, loose, wet.

Sand and Gravel, 30-50% medium to very
coarse sand, mostly coarse, 50-70% granules
and pebbles up to 1-inch, rounded to
subangular, loose, wet, relatively well sorted.

Shale, light gray with dark laminations, hard
but friable, dry to moist.

39 to 49 feet,
10 feet
recovery

49 to 59 feet,
9 feet
recovery

59 to 69 feet,
6 feet
recovery

69 to 75 feet,
6 feet
recovery

2" PVC Casing,
threaded joints

2" PVC Screen,
0.020-inch slot set at
50-70 feet

TB-06-7
75 feet



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

CLIENT:
SITE LOCATION:

JOB NO.:

GEOLOGIST:
DATE DRILLED:

DRILLER:COORDINATES:

METHOD OF DRILLING:

NOTES:

DEPTH LITHOLOGY

BORING DIAMETER:
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RECOVERY WELL
CONSTRUCTION

WELL
DESCRIPTION

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

TOP OF CASING ELEVATION:
GRADE ELEVATION:

(feet)

Associated Electric Cooperative, Inc. - Norborne, Missouri 106-294

Brad Gamble, CWI
5/19/2006

John Layton, Brotcke Well&Pump

Reverse Rotary

Coordinates Not Surveyed, approximately determined with handheld GPS receiver.

PW
72 feet

N 4,340,487 m E 436,224 m

24 inches

Silt to Sandy Silt, brown.

Silty Clay, dark gray.

Silty Sand, gray.

Silty Sand to Sand, gray, trace gravel.

24" borehole

Bentonite seal placed
in annulus

12" Steel Casing,
welded joints

About the middle of the south side
of the property

686.38 Feet
685.0 Feet

Water level 15.9 feet below grade at 11:49 on 05/22/06.

UTM Zone 15 NAD83

Elevations provided by M&M Land Surveying Service, Inc. - Vertical Datum NGVD1929
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BOREHOLE NO.:

FIELD BOREHOLE LOG

WELL
DESCRIPTIONCONSTRUCTION

WELLRECOVERYLITHOLOGYDEPTH

COLLECTOR WELLS INTERNATIONAL, INC.
6360 HUNTLEY ROAD

COLUMBUS, OHIO 43229
614-888-6263

(feet)

Sand and Gravel, gray, numerous cobbles up
to 8-inches from 55 to 66 feet and below 70
feet.

12" Steel Casing,
welded joints

12" Steel Screen,
0.080-inch slot set at
51.5 - 71.5 feet

PW
72 feet
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Sieve Analysis Data 

 
 



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-1

Job Number: 106-294
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File: AEC TB-06-1 Sieve Analyses.xls  Print Date: 7/18/2006 Page 1 of 1



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-1
Depth Interval: 50-55

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 12 12 1.7% 98.3%
3.5 5.664 0.223 24 36 5.1% 94.9%
6 3.353 0.132 30 66 9.3% 90.7%
8 2.360 0.093 34 100 14.1% 85.9%

10 1.999 0.079 22 122 17.2% 82.8%
16 1.191 0.047 98 220 31.0% 69.0%
20 0.841 0.033 98 318 44.8% 55.2%
40 0.419 0.016 300 618 87.0% 13.0%
60 0.249 0.010 60 678 95.5% 4.5%

100 0.150 0.006 26 704 99.2% 0.8%
200 0.074 0.003 4 708 99.7% 0.3%
Pan 2 710 100.0% 0.0%

Total 710
Initial Weight 704 Gravel Sand Silt/Clay
Difference -0.9% 17.2% 82.5% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.349 0.654 0.772 0.949 3.184 2.7

(inches) 0.014 0.026 0.030 0.037 0.125

Boring ID: TB-06-1
Depth Interval: 55-65

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 14 14 2.7% 97.3%
3.5 5.664 0.223 2 16 3.1% 96.9%
6 3.353 0.132 6 22 4.3% 95.7%
8 2.360 0.093 6 28 5.5% 94.5%

10 1.999 0.079 6 34 6.6% 93.4%
16 1.191 0.047 42 76 14.8% 85.2%
20 0.841 0.033 56 132 25.8% 74.2%
40 0.419 0.016 272 404 78.9% 21.1%
60 0.249 0.010 86 490 95.7% 4.3%

100 0.150 0.006 16 506 98.8% 1.2%
200 0.074 0.003 4 510 99.6% 0.4%
Pan 2 512 100.0% 0.0%

Total 512
Initial Weight 508 Gravel Sand Silt/Clay
Difference -0.8% 6.6% 93.0% 0.4%

D10 D40 D50 D60 D90 Cu
(mm) 0.297 0.537 0.612 0.698 1.617 2.3

(inches) 0.012 0.021 0.024 0.027 0.064

File: AEC TB-06-1 Sieve Analyses.xls  Print Date: 08/23/06 Page 1 of 2



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-1
Depth Interval: 65-75

Sieve No.
Sieve Size 

(mm)
Sieve Size 
(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 100 100 16.9% 83.1%
3.5 5.664 0.223 52 152 25.7% 74.3%
6 3.353 0.132 60 212 35.8% 64.2%
8 2.360 0.093 60 272 45.9% 54.1%

10 1.999 0.079 32 304 51.4% 48.6%
16 1.191 0.047 120 424 71.6% 28.4%
20 0.841 0.033 58 482 81.4% 18.6%
40 0.419 0.016 84 566 95.6% 4.4%
60 0.249 0.010 18 584 98.6% 1.4%
100 0.150 0.006 4 588 99.3% 0.7%
200 0.074 0.003 2 590 99.7% 0.3%
Pan 2 592 100.0% 0.0%

Total 592
Initial Weight 588 Gravel Sand Silt/Clay
Difference -0.7% 51.4% 48.3% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.552 1.603 2.084 2.900 14.005 5.3

(inches) 0.022 0.063 0.082 0.114 0.551

File: AEC TB-06-1 Sieve Analyses.xls  Print Date: 7/18/2006 Page 2 of 2



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-2

Job Number: 106-294
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-2
Depth Interval: 49-54

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 98 98 6.5% 93.5%
3.5 5.664 0.223 124 222 14.8% 85.2%
6 3.353 0.132 134 356 23.8% 76.2%
8 2.360 0.093 152 508 33.9% 66.1%

10 1.999 0.079 90 598 39.9% 60.1%
16 1.191 0.047 256 854 57.0% 43.0%
20 0.841 0.033 110 964 64.4% 35.6%
40 0.419 0.016 312 1276 85.2% 14.8%
60 0.249 0.010 150 1426 95.2% 4.8%

100 0.150 0.006 46 1472 98.3% 1.7%
200 0.074 0.003 16 1488 99.3% 0.7%
Pan 10 1498 100.0% 0.0%

Total 1498
Initial Weight 1506 Gravel Sand Silt/Clay
Difference 0.5% 39.9% 59.4% 0.7%

D10 D40 D50 D60 D90 Cu
(mm) 0.326 1.034 1.473 1.994 7.666 6.1

(inches) 0.013 0.041 0.058 0.079 0.302

Boring ID: TB-06-2
Depth Interval: 54-59

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 40 40 3.0% 97.0%
3.5 5.664 0.223 66 106 8.1% 91.9%
6 3.353 0.132 112 218 16.6% 83.4%
8 2.360 0.093 126 344 26.2% 73.8%

10 1.999 0.079 70 414 31.6% 68.4%
16 1.191 0.047 228 642 48.9% 51.1%
20 0.841 0.033 166 808 61.6% 38.4%
40 0.419 0.016 286 1094 83.4% 16.6%
60 0.249 0.010 68 1162 88.6% 11.4%

100 0.150 0.006 100 1262 96.2% 3.8%
200 0.074 0.003 42 1304 99.4% 0.6%
Pan 8 1312 100.0% 0.0%

Total 1312
Initial Weight 1318 Gravel Sand Silt/Clay
Difference 0.5% 31.6% 67.8% 0.6%

D10 D40 D50 D60 D90 Cu
(mm) 0.226 0.878 1.157 1.554 5.034 6.9

(inches) 0.009 0.035 0.046 0.061 0.198

File: AEC TB-06-2 Sieve Analyses.xls  Print Date: 08/23/06 Page 1 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-2
Depth Interval: 59-64

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 90 90 6.9% 93.1%
3.5 5.664 0.223 34 124 9.5% 90.5%
6 3.353 0.132 36 160 12.3% 87.7%
8 2.360 0.093 34 194 14.9% 85.1%

10 1.999 0.079 24 218 16.7% 83.3%
16 1.191 0.047 108 326 25.0% 75.0%
20 0.841 0.033 106 432 33.2% 66.8%
40 0.419 0.016 650 1082 83.1% 16.9%
60 0.249 0.010 170 1252 96.2% 3.8%

100 0.150 0.006 36 1288 98.9% 1.1%
200 0.074 0.003 10 1298 99.7% 0.3%
Pan 4 1302 100.0% 0.0%

Total 1302
Initial Weight 1308 Gravel Sand Silt/Clay
Difference 0.5% 16.7% 82.9% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.318 0.578 0.665 0.765 5.175 2.4

(inches) 0.013 0.023 0.026 0.030 0.204

Boring ID: TB-06-2
Depth Interval: 64-69

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 130 130 8.7% 91.3%
3.5 5.664 0.223 44 174 11.7% 88.3%
6 3.353 0.132 98 272 18.3% 81.7%
8 2.360 0.093 104 376 25.3% 74.7%

10 1.999 0.079 66 442 29.7% 70.3%
16 1.191 0.047 262 704 47.4% 52.6%
20 0.841 0.033 172 876 59.0% 41.0%
40 0.419 0.016 464 1340 90.2% 9.8%
60 0.249 0.010 106 1446 97.3% 2.7%

100 0.150 0.006 28 1474 99.2% 0.8%
200 0.074 0.003 6 1480 99.6% 0.4%
Pan 6 1486 100.0% 0.0%

Total 1486
Initial Weight 1490 Gravel Sand Silt/Clay
Difference 0.3% 29.7% 69.9% 0.4%

D10 D40 D50 D60 D90 Cu
(mm) 0.421 0.822 1.101 1.479 7.646 3.5

(inches) 0.017 0.032 0.043 0.058 0.301

File: AEC TB-06-2 Sieve Analyses.xls  Print Date: 08/23/06 Page 2 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-2
Depth Interval: 69-73

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 272 272 18.7% 81.3%
3.5 5.664 0.223 130 402 27.6% 72.4%
6 3.353 0.132 140 542 37.2% 62.8%
8 2.360 0.093 112 654 44.9% 55.1%

10 1.999 0.079 60 714 49.0% 51.0%
16 1.191 0.047 216 930 63.8% 36.2%
20 0.841 0.033 144 1074 73.7% 26.3%
40 0.419 0.016 270 1344 92.2% 7.8%
60 0.249 0.010 50 1394 95.6% 4.4%

100 0.150 0.006 30 1424 97.7% 2.3%
200 0.074 0.003 18 1442 98.9% 1.1%
Pan 16 1458 100.0% 0.0%

Total 1458
Initial Weight 1460 Gravel Sand Silt/Clay
Difference 0.1% 49.0% 49.9% 1.1%

D10 D40 D50 D60 D90 Cu
(mm) 0.455 1.360 1.928 2.947 15.042 6.5

(inches) 0.018 0.054 0.076 0.116 0.592

File: AEC TB-06-2 Sieve Analyses.xls  Print Date: 08/23/06 Page 3 of 3



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-3

Job Number: 106-294
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-3
Depth Interval: 52-54

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 10 10 1.1% 98.9%
3.5 5.664 0.223 10 20 2.1% 97.9%
6 3.353 0.132 8 28 3.0% 97.0%
8 2.360 0.093 8 36 3.8% 96.2%

10 1.999 0.079 6 42 4.5% 95.5%
16 1.191 0.047 16 58 6.2% 93.8%
20 0.841 0.033 14 72 7.7% 92.3%
40 0.419 0.016 64 136 14.5% 85.5%
60 0.249 0.010 296 432 46.1% 53.9%

100 0.150 0.006 418 850 90.6% 9.4%
200 0.074 0.003 76 926 98.7% 1.3%
Pan 12 938 100.0% 0.0%

Total 938
Initial Weight 942 Gravel Sand Silt/Clay
Difference 0.4% 4.5% 94.2% 1.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.151 0.212 0.238 0.275 0.663 1.8

(inches) 0.006 0.008 0.009 0.011 0.026

Boring ID: TB-06-3
Depth Interval: 54-59

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 170 170 8.9% 91.1%
3.5 5.664 0.223 110 280 14.6% 85.4%
6 3.353 0.132 180 460 24.1% 75.9%
8 2.360 0.093 198 658 34.4% 65.6%

10 1.999 0.079 118 776 40.6% 59.4%
16 1.191 0.047 320 1096 57.3% 42.7%
20 0.841 0.033 242 1338 70.0% 30.0%
40 0.419 0.016 376 1714 89.6% 10.4%
60 0.249 0.010 110 1824 95.4% 4.6%

100 0.150 0.006 66 1890 98.8% 1.2%
200 0.074 0.003 16 1906 99.7% 0.3%
Pan 6 1912 100.0% 0.0%

Total 1912
Initial Weight 1914 Gravel Sand Silt/Clay
Difference 0.1% 40.6% 59.1% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.406 1.106 1.494 2.031 8.617 5.0

(inches) 0.016 0.044 0.059 0.080 0.339

File: AEC TB-06-3 Sieve Analyses.xls  Print Date: 08/23/06 Page 1 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-3
Depth Interval: 59-65

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 2 2 0.2% 99.8%
3.5 5.664 0.223 8 10 1.0% 99.0%
6 3.353 0.132 12 22 2.3% 97.7%
8 2.360 0.093 10 32 3.3% 96.7%

10 1.999 0.079 8 40 4.2% 95.8%
16 1.191 0.047 56 96 10.0% 90.0%
20 0.841 0.033 76 172 17.9% 82.1%
40 0.419 0.016 668 840 87.5% 12.5%
60 0.249 0.010 90 930 96.9% 3.1%

100 0.150 0.006 24 954 99.4% 0.6%
200 0.074 0.003 4 958 99.8% 0.2%
Pan 2 960 100.0% 0.0%

Total 960
Initial Weight 966 Gravel Sand Silt/Clay
Difference 0.6% 4.2% 95.6% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 0.365 0.552 0.610 0.674 1.191 1.8

(inches) 0.014 0.022 0.024 0.027 0.047

Boring ID: TB-06-3
Depth Interval: 65-69

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 24 24 1.4% 98.6%
3.5 5.664 0.223 48 72 4.1% 95.9%
6 3.353 0.132 70 142 8.1% 91.9%
8 2.360 0.093 106 248 14.2% 85.8%

10 1.999 0.079 68 316 18.1% 81.9%
16 1.191 0.047 300 616 35.3% 64.7%
20 0.841 0.033 242 858 49.2% 50.8%
40 0.419 0.016 618 1476 84.6% 15.4%
60 0.249 0.010 192 1668 95.6% 4.4%

100 0.150 0.006 58 1726 99.0% 1.0%
200 0.074 0.003 12 1738 99.7% 0.3%
Pan 6 1744 100.0% 0.0%

Total 1744
Initial Weight 1746 Gravel Sand Silt/Clay
Difference 0.1% 18.1% 81.5% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.325 0.680 0.828 1.059 3.012 3.3

(inches) 0.013 0.027 0.033 0.042 0.119

File: AEC TB-06-3 Sieve Analyses.xls  Print Date: 08/23/06 Page 2 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-3
Depth Interval: 69-74

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 52 52 2.8% 97.2%
3.5 5.664 0.223 52 104 5.5% 94.5%
6 3.353 0.132 120 224 11.9% 88.1%
8 2.360 0.093 160 384 20.3% 79.7%

10 1.999 0.079 122 506 26.8% 73.2%
16 1.191 0.047 554 1060 56.1% 43.9%
20 0.841 0.033 338 1398 74.0% 26.0%
40 0.419 0.016 384 1782 94.3% 5.7%
60 0.249 0.010 64 1846 97.7% 2.3%

100 0.150 0.006 30 1876 99.3% 0.7%
200 0.074 0.003 10 1886 99.8% 0.2%
Pan 4 1890 100.0% 0.0%

Total 1890
Initial Weight 1894 Gravel Sand Silt/Clay
Difference 0.2% 26.8% 73.0% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 0.485 1.104 1.326 1.582 3.907 3.3

(inches) 0.019 0.043 0.052 0.062 0.154

File: AEC TB-06-3 Sieve Analyses.xls  Print Date: 08/23/06 Page 3 of 3



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-4

Job Number: 106-294
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-4
Depth Interval: 49-52

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 0 0 0.0% 100.0%
3.5 5.664 0.223 0 0 0.0% 100.0%
6 3.353 0.132 0 0 0.0% 100.0%
8 2.360 0.093 0 0 0.0% 100.0%

10 1.999 0.079 0 0 0.0% 100.0%
16 1.191 0.047 2 2 0.3% 99.7%
20 0.841 0.033 2 4 0.5% 99.5%
40 0.419 0.016 42 46 6.1% 93.9%
60 0.249 0.010 278 324 42.7% 57.3%

100 0.150 0.006 392 716 94.5% 5.5%
200 0.074 0.003 36 752 99.2% 0.8%
Pan 6 758 100.0% 0.0%

Total 758
Initial Weight 760 Gravel Sand Silt/Clay
Difference 0.3% 0.0% 99.2% 0.8%

D10 D40 D50 D60 D90 Cu
(mm) 0.157 0.210 0.232 0.259 0.396 1.7

(inches) 0.006 0.008 0.009 0.010 0.016

Boring ID: TB-06-4
Depth Interval: 52-59

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 38 38 2.3% 97.7%
3.5 5.664 0.223 52 90 5.5% 94.5%
6 3.353 0.132 118 208 12.7% 87.3%
8 2.360 0.093 126 334 20.4% 79.6%

10 1.999 0.079 68 402 24.6% 75.4%
16 1.191 0.047 206 608 37.2% 62.8%
20 0.841 0.033 132 740 45.3% 54.7%
40 0.419 0.016 364 1104 67.6% 32.4%
60 0.249 0.010 362 1466 89.7% 10.3%

100 0.150 0.006 128 1594 97.6% 2.4%
200 0.074 0.003 30 1624 99.4% 0.6%
Pan 10 1634 100.0% 0.0%

Total 1634
Initial Weight 1640 Gravel Sand Silt/Clay
Difference 0.4% 24.6% 74.8% 0.6%

D10 D40 D50 D60 D90 Cu
(mm) 0.245 0.531 0.726 1.056 4.088 4.3

(inches) 0.010 0.021 0.029 0.042 0.161
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-4
Depth Interval: 59-64

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 64 64 3.5% 96.5%
3.5 5.664 0.223 140 204 11.2% 88.8%
6 3.353 0.132 232 436 24.0% 76.0%
8 2.360 0.093 204 640 35.2% 64.8%

10 1.999 0.079 114 754 41.4% 58.6%
16 1.191 0.047 348 1102 60.5% 39.5%
20 0.841 0.033 156 1258 69.1% 30.9%
40 0.419 0.016 406 1664 91.4% 8.6%
60 0.249 0.010 98 1762 96.8% 3.2%

100 0.150 0.006 38 1800 98.9% 1.1%
200 0.074 0.003 12 1812 99.6% 0.4%
Pan 8 1820 100.0% 0.0%

Total 1820
Initial Weight 1824 Gravel Sand Silt/Clay
Difference 0.2% 41.4% 58.1% 0.4%

D10 D40 D50 D60 D90 Cu
(mm) 0.438 1.209 1.585 2.076 6.146 4.7

(inches) 0.017 0.048 0.062 0.082 0.242

Boring ID: TB-06-4
Depth Interval: 64-69

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 78 78 4.6% 95.4%
3.5 5.664 0.223 86 164 9.6% 90.4%
6 3.353 0.132 166 330 19.4% 80.6%
8 2.360 0.093 202 532 31.3% 68.7%

10 1.999 0.079 122 654 38.4% 61.6%
16 1.191 0.047 450 1104 64.9% 35.1%
20 0.841 0.033 234 1338 78.6% 21.4%
40 0.419 0.016 278 1616 94.9% 5.1%
60 0.249 0.010 52 1668 98.0% 2.0%

100 0.150 0.006 22 1690 99.3% 0.7%
200 0.074 0.003 6 1696 99.6% 0.4%
Pan 6 1702 100.0% 0.0%

Total 1702
Initial Weight 1710 Gravel Sand Silt/Clay
Difference 0.5% 38.4% 61.2% 0.4%

D10 D40 D50 D60 D90 Cu
(mm) 0.517 1.310 1.594 1.938 5.554 3.7

(inches) 0.020 0.052 0.063 0.076 0.219
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-4
Depth Interval: 69-73

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 426 426 22.2% 77.8%
3.5 5.664 0.223 396 822 42.8% 57.2%
6 3.353 0.132 410 1232 64.2% 35.8%
8 2.360 0.093 274 1506 78.4% 21.6%

10 1.999 0.079 106 1612 84.0% 16.0%
16 1.191 0.047 154 1766 92.0% 8.0%
20 0.841 0.033 34 1800 93.8% 6.3%
40 0.419 0.016 48 1848 96.3% 3.8%
60 0.249 0.010 16 1864 97.1% 2.9%

100 0.150 0.006 18 1882 98.0% 2.0%
200 0.074 0.003 20 1902 99.1% 0.9%
Pan 18 1920 100.0% 0.0%

Total 1920
Initial Weight 1920 Gravel Sand Silt/Clay
Difference 0.0% 84.0% 15.1% 0.9%

D10 D40 D50 D60 D90 Cu
(mm) 1.353 3.714 4.748 6.080 13.500 4.5

(inches) 0.053 0.146 0.187 0.239 0.531

File: AEC TB-06-4 Sieve Analyses.xls  Print Date: 08/23/06 Page 3 of 3



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-5

Job Number: 106-294
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-5
Depth Interval: 46-49

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 4 4 0.6% 99.4%
3.5 5.664 0.223 26 30 4.6% 95.4%
6 3.353 0.132 54 84 13.0% 87.0%
8 2.360 0.093 42 126 19.5% 80.5%

10 1.999 0.079 22 148 22.9% 77.1%
16 1.191 0.047 76 224 34.7% 65.3%
20 0.841 0.033 54 278 43.0% 57.0%
40 0.419 0.016 198 476 73.7% 26.3%
60 0.249 0.010 110 586 90.7% 9.3%

100 0.150 0.006 44 630 97.5% 2.5%
200 0.074 0.003 14 644 99.7% 0.3%
Pan 2 646 100.0% 0.0%

Total 646
Initial Weight 650 Gravel Sand Silt/Clay
Difference 0.6% 22.9% 76.8% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.254 0.572 0.718 0.954 4.048 3.7

(inches) 0.010 0.023 0.028 0.038 0.159

Boring ID: TB-06-5
Depth Interval: 53-57

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 12 12 1.6% 98.4%
3.5 5.664 0.223 8 20 2.6% 97.4%
6 3.353 0.132 12 32 4.2% 95.8%
8 2.360 0.093 10 42 5.5% 94.5%

10 1.999 0.079 6 48 6.3% 93.7%
16 1.191 0.047 22 70 9.2% 90.8%
20 0.841 0.033 18 88 11.5% 88.5%
40 0.419 0.016 126 214 28.0% 72.0%
60 0.249 0.010 290 504 66.0% 34.0%

100 0.150 0.006 172 676 88.5% 11.5%
200 0.074 0.003 72 748 97.9% 2.1%
Pan 16 764 100.0% 0.0%

Total 764
Initial Weight 766 Gravel Sand Silt/Clay
Difference 0.3% 6.3% 91.6% 2.1%

D10 D40 D50 D60 D90 Cu
(mm) 0.134 0.270 0.310 0.355 1.052 2.7

(inches) 0.005 0.011 0.012 0.014 0.041
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-5
Depth Interval: 57-59

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 36 36 6.1% 93.9%
3.5 5.664 0.223 30 66 11.1% 88.9%
6 3.353 0.132 40 106 17.8% 82.2%
8 2.360 0.093 54 160 26.9% 73.1%

10 1.999 0.079 36 196 33.0% 67.0%
16 1.191 0.047 124 320 53.9% 46.1%
20 0.841 0.033 50 370 62.3% 37.7%
40 0.419 0.016 104 474 79.8% 20.2%
60 0.249 0.010 80 554 93.3% 6.7%

100 0.150 0.006 34 588 99.0% 1.0%
200 0.074 0.003 4 592 99.7% 0.3%
Pan 2 594 100.0% 0.0%

Total 594
Initial Weight 602 Gravel Sand Silt/Clay
Difference 1.3% 33.0% 66.7% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.282 0.924 1.311 1.680 6.350 5.9

(inches) 0.011 0.036 0.052 0.066 0.250

Boring ID: TB-06-5
Depth Interval: 59-64

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 8 8 0.5% 99.5%
3.5 5.664 0.223 48 56 3.5% 96.5%
6 3.353 0.132 100 156 9.8% 90.2%
8 2.360 0.093 120 276 17.4% 82.6%

10 1.999 0.079 84 360 22.7% 77.3%
16 1.191 0.047 314 674 42.6% 57.4%
20 0.841 0.033 144 818 51.6% 48.4%
40 0.419 0.016 452 1270 80.2% 19.8%
60 0.249 0.010 230 1500 94.7% 5.3%

100 0.150 0.006 70 1570 99.1% 0.9%
200 0.074 0.003 10 1580 99.7% 0.3%
Pan 4 1584 100.0% 0.0%

Total 1584
Initial Weight 1588 Gravel Sand Silt/Clay
Difference 0.3% 22.7% 77.0% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.295 0.686 0.896 1.273 3.330 4.3

(inches) 0.012 0.027 0.035 0.050 0.131
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-5
Depth Interval: 64-67

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 0 0 0.0% 100.0%
3.5 5.664 0.223 0 0 0.0% 100.0%
6 3.353 0.132 0 0 0.0% 100.0%
8 2.360 0.093 2 2 0.2% 99.8%

10 1.999 0.079 0 2 0.2% 99.8%
16 1.191 0.047 14 16 1.8% 98.2%
20 0.841 0.033 48 64 7.4% 92.6%
40 0.419 0.016 584 648 74.5% 25.5%
60 0.249 0.010 174 822 94.5% 5.5%

100 0.150 0.006 38 860 98.9% 1.1%
200 0.074 0.003 8 868 99.8% 0.2%
Pan 2 870 100.0% 0.0%

Total 870
Initial Weight 874 Gravel Sand Silt/Clay
Difference 0.5% 0.2% 99.5% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 0.280 0.487 0.540 0.599 0.818 2.1

(inches) 0.011 0.019 0.021 0.024 0.032

Boring ID: TB-06-5
Depth Interval: 67-69

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 294 294 17.2% 82.8%
3.5 5.664 0.223 154 448 26.3% 73.7%
6 3.353 0.132 206 654 38.3% 61.7%
8 2.360 0.093 192 846 49.6% 50.4%

10 1.999 0.079 102 948 55.6% 44.4%
16 1.191 0.047 310 1258 73.7% 26.3%
20 0.841 0.033 134 1392 81.6% 18.4%
40 0.419 0.016 206 1598 93.7% 6.3%
60 0.249 0.010 70 1668 97.8% 2.2%

100 0.150 0.006 22 1690 99.1% 0.9%
200 0.074 0.003 8 1698 99.5% 0.5%
Pan 8 1706 100.0% 0.0%

Total 1706
Initial Weight 1708 Gravel Sand Silt/Clay
Difference 0.1% 55.6% 44.0% 0.5%

D10 D40 D50 D60 D90 Cu
(mm) 0.518 1.762 2.333 3.183 13.790 6.1

(inches) 0.020 0.069 0.092 0.125 0.543

File: AEC TB-06-5 Sieve Analyses.xls  Print Date: 08/23/06 Page 3 of 3



GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-6

Job Number: 106-294

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.0010.010.11101001000

Grain Size (mm)

P
er

ce
nt

 P
as

si
ng

 (%
)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

P
er

ce
nt

 R
et

ai
ne

d 
(%

)

TB-06-6 49-52 TB-06-6 53-56

TB-06-6 59-64 TB-06-6 64-69

TB-06-6 69-73

File: AEC TB-06-6 Sieve Analyses.xls  Print Date: 7/18/2006 Page 1 of 1



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-6
Depth Interval: 49-52

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 0 0 0.0% 100.0%
3.5 5.664 0.223 0 0 0.0% 100.0%
6 3.353 0.132 2 2 0.3% 99.7%
8 2.360 0.093 4 6 0.8% 99.2%

10 1.999 0.079 2 8 1.0% 99.0%
16 1.191 0.047 18 26 3.3% 96.7%
20 0.841 0.033 20 46 5.9% 94.1%
40 0.419 0.016 104 150 19.1% 80.9%
60 0.249 0.010 194 344 43.9% 56.1%

100 0.150 0.006 328 672 85.7% 14.3%
200 0.074 0.003 96 768 98.0% 2.0%
Pan 16 784 100.0% 0.0%

Total 784
Initial Weight 788 Gravel Sand Silt/Clay
Difference 0.5% 1.0% 96.9% 2.0%

D10 D40 D50 D60 D90 Cu
(mm) 0.117 0.205 0.231 0.270 0.677 2.3

(inches) 0.005 0.008 0.009 0.011 0.027

Boring ID: TB-06-6
Depth Interval: 53-56

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 100 100 5.6% 94.4%
3.5 5.664 0.223 124 224 12.5% 87.5%
6 3.353 0.132 196 420 23.4% 76.6%
8 2.360 0.093 192 612 34.1% 65.9%

10 1.999 0.079 112 724 40.3% 59.7%
16 1.191 0.047 336 1060 59.0% 41.0%
20 0.841 0.033 154 1214 67.6% 32.4%
40 0.419 0.016 252 1466 81.6% 18.4%
60 0.249 0.010 162 1628 90.6% 9.4%

100 0.150 0.006 140 1768 98.4% 1.6%
200 0.074 0.003 22 1790 99.7% 0.3%
Pan 6 1796 100.0% 0.0%

Total 1796
Initial Weight 1804 Gravel Sand Silt/Clay
Difference 0.4% 40.3% 59.4% 0.3%

D10 D40 D50 D60 D90 Cu
(mm) 0.258 1.145 1.529 2.016 6.823 7.8

(inches) 0.010 0.045 0.060 0.079 0.269

File: AEC TB-06-6 Sieve Analyses.xls  Print Date: 08/23/06 Page 1 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-6
Depth Interval: 59-64

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 48 48 3.0% 97.0%
3.5 5.664 0.223 100 148 9.3% 90.7%
6 3.353 0.132 182 330 20.8% 79.2%
8 2.360 0.093 154 484 30.5% 69.5%

10 1.999 0.079 90 574 36.1% 63.9%
16 1.191 0.047 270 844 53.1% 46.9%
20 0.841 0.033 142 986 62.1% 37.9%
40 0.419 0.016 328 1314 82.7% 17.3%
60 0.249 0.010 114 1428 89.9% 10.1%

100 0.150 0.006 132 1560 98.2% 1.8%
200 0.074 0.003 20 1580 99.5% 0.5%
Pan 8 1588 100.0% 0.0%

Total 1588
Initial Weight 1596 Gravel Sand Silt/Clay
Difference 0.5% 36.1% 63.4% 0.5%

D10 D40 D50 D60 D90 Cu
(mm) 0.248 0.912 1.311 1.778 5.491 7.2

(inches) 0.010 0.036 0.052 0.070 0.216

Boring ID: TB-06-6
Depth Interval: 64-69

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 94 94 5.7% 94.3%
3.5 5.664 0.223 48 142 8.6% 91.4%
6 3.353 0.132 96 238 14.5% 85.5%
8 2.360 0.093 86 324 19.7% 80.3%

10 1.999 0.079 62 386 23.5% 76.5%
16 1.191 0.047 290 676 41.2% 58.8%
20 0.841 0.033 254 930 56.6% 43.4%
40 0.419 0.016 484 1414 86.1% 13.9%
60 0.249 0.010 166 1580 96.2% 3.8%

100 0.150 0.006 50 1630 99.3% 0.7%
200 0.074 0.003 8 1638 99.8% 0.2%
Pan 4 1642 100.0% 0.0%

Total 1642
Initial Weight 1646 Gravel Sand Silt/Clay
Difference 0.2% 23.5% 76.2% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 0.343 0.777 0.976 1.233 5.017 3.6

(inches) 0.014 0.031 0.038 0.049 0.198
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-6
Depth Interval: 69-73

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 78 78 4.3% 95.7%
3.5 5.664 0.223 208 286 15.9% 84.1%
6 3.353 0.132 378 664 37.0% 63.0%
8 2.360 0.093 398 1062 59.1% 40.9%

10 1.999 0.079 214 1276 71.0% 29.0%
16 1.191 0.047 356 1632 90.9% 9.1%
20 0.841 0.033 56 1688 94.0% 6.0%
40 0.419 0.016 64 1752 97.6% 2.4%
60 0.249 0.010 30 1782 99.2% 0.8%

100 0.150 0.006 6 1788 99.6% 0.4%
200 0.074 0.003 4 1792 99.8% 0.2%
Pan 4 1796 100.0% 0.0%

Total 1796
Initial Weight 1802 Gravel Sand Silt/Clay
Difference 0.3% 71.0% 28.7% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 1.218 2.332 2.727 3.196 7.389 2.6

(inches) 0.048 0.092 0.107 0.126 0.291
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GRAIN SIZE ANALYSIS
Collector Wells International, Inc.

Project: AEC - Norborne, Missouri
Test Boring TB-06-7

Job Number: 106-294
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-7
Depth Interval: 49-55

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 118 118 7.0% 93.0%
3.5 5.664 0.223 100 218 12.9% 87.1%
6 3.353 0.132 160 378 22.3% 77.7%
8 2.360 0.093 156 534 31.5% 68.5%

10 1.999 0.079 96 630 37.2% 62.8%
16 1.191 0.047 330 960 56.7% 43.3%
20 0.841 0.033 214 1174 69.3% 30.7%
40 0.419 0.016 316 1490 88.0% 12.0%
60 0.249 0.010 100 1590 93.9% 6.1%

100 0.150 0.006 80 1670 98.6% 1.4%
200 0.074 0.003 18 1688 99.6% 0.4%
Pan 6 1694 100.0% 0.0%

Total 1694
Initial Weight 1698 Gravel Sand Silt/Clay
Difference 0.2% 37.2% 62.5% 0.4%

D10 D40 D50 D60 D90 Cu
(mm) 0.350 1.087 1.422 1.855 7.292 5.3

(inches) 0.014 0.043 0.056 0.073 0.287

Boring ID: TB-06-7
Depth Interval: 55-59

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 16 16 1.3% 98.7%
3.5 5.664 0.223 16 32 2.5% 97.5%
6 3.353 0.132 30 62 4.9% 95.1%
8 2.360 0.093 36 98 7.7% 92.3%

10 1.999 0.079 24 122 9.6% 90.4%
16 1.191 0.047 140 262 20.6% 79.4%
20 0.841 0.033 150 412 32.4% 67.6%
40 0.419 0.016 684 1096 86.3% 13.7%
60 0.249 0.010 136 1232 97.0% 3.0%

100 0.150 0.006 24 1256 98.9% 1.1%
200 0.074 0.003 8 1264 99.5% 0.5%
Pan 6 1270 100.0% 0.0%

Total 1270
Initial Weight 1272 Gravel Sand Silt/Clay
Difference 0.2% 9.6% 89.9% 0.5%

D10 D40 D50 D60 D90 Cu
(mm) 0.350 0.589 0.670 0.763 1.962 2.2

(inches) 0.014 0.023 0.026 0.030 0.077
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SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-7
Depth Interval: 59-63

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 2 2 0.1% 99.9%
3.5 5.664 0.223 10 12 0.8% 99.2%
6 3.353 0.132 40 52 3.6% 96.4%
8 2.360 0.093 52 104 7.2% 92.8%

10 1.999 0.079 30 134 9.3% 90.7%
16 1.191 0.047 126 260 18.1% 81.9%
20 0.841 0.033 122 382 26.5% 73.5%
40 0.419 0.016 740 1122 77.9% 22.1%
60 0.249 0.010 226 1348 93.6% 6.4%

100 0.150 0.006 66 1414 98.2% 1.8%
200 0.074 0.003 18 1432 99.4% 0.6%
Pan 8 1440 100.0% 0.0%

Total 1440
Initial Weight 1444 Gravel Sand Silt/Clay
Difference 0.3% 9.3% 90.1% 0.6%

D10 D40 D50 D60 D90 Cu
(mm) 0.281 0.534 0.612 0.701 1.919 2.5

(inches) 0.011 0.021 0.024 0.028 0.076

Boring ID: TB-06-7
Depth Interval: 63-65

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 140 140 8.0% 92.0%
3.5 5.664 0.223 132 272 15.6% 84.4%
6 3.353 0.132 156 428 24.5% 75.5%
8 2.360 0.093 160 588 33.6% 66.4%

10 1.999 0.079 90 678 38.8% 61.2%
16 1.191 0.047 356 1034 59.2% 40.8%
20 0.841 0.033 202 1236 70.7% 29.3%
40 0.419 0.016 364 1600 91.5% 8.5%
60 0.249 0.010 100 1700 97.3% 2.7%

100 0.150 0.006 36 1736 99.3% 0.7%
200 0.074 0.003 8 1744 99.8% 0.2%
Pan 4 1748 100.0% 0.0%

Total 1748
Initial Weight 1752 Gravel Sand Silt/Clay
Difference 0.2% 38.8% 61.0% 0.2%

D10 D40 D50 D60 D90 Cu
(mm) 0.441 1.161 1.503 1.938 8.305 4.4

(inches) 0.017 0.046 0.059 0.076 0.327

File: AEC TB-06-7 Sieve Analyses.xls  Print Date: 08/23/06 Page 2 of 3



SIEVE ANALYSIS RESULTS

Client:  AEC - Norborne, Missouri
Job No.  106-294

Boring ID: TB-06-7
Depth Interval: 69-72

Sieve No.
Sieve Size 

(mm)
Sieve Size 

(inches)

Weight 
Retained 
(grams)

Cumulative 
Weight 
(grams)

Cumulative
% Retained

Cumulative 
% Passing

3/8 9.525 0.375 300 300 14.6% 85.4%
3.5 5.664 0.223 186 486 23.7% 76.3%
6 3.353 0.132 262 748 36.5% 63.5%
8 2.360 0.093 238 986 48.1% 51.9%

10 1.999 0.079 130 1116 54.5% 45.5%
16 1.191 0.047 412 1528 74.6% 25.4%
20 0.841 0.033 172 1700 83.0% 17.0%
40 0.419 0.016 222 1922 93.8% 6.2%
60 0.249 0.010 72 1994 97.4% 2.6%

100 0.150 0.006 24 2018 98.5% 1.5%
200 0.074 0.003 14 2032 99.2% 0.8%
Pan 16 2048 100.0% 0.0%

Total 2048
Initial Weight 2056 Gravel Sand Silt/Clay
Difference 0.4% 54.5% 44.7% 0.8%

D10 D40 D50 D60 D90 Cu
(mm) 0.537 1.735 2.248 3.019 11.500 5.6

(inches) 0.021 0.068 0.089 0.119 0.453
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APPENDIX C 
Hydraulic Interval Test Data 

 
 



Well ID: TB-06-2 Date: 4/19/2006
Job No.: 105-278

Client: AEC - Norborne, Missouri
Location: Approximately 400 feet east of TB-06-1 and 600 feet east of the SW property corner.
Well Information: Temporary 0.040-inch slot wire-wrapped screen set from 59.8 to 69.8 feet below grade
Test Information: Multiple-rate Hydraulic Interval Step Test with 30 minute steps
Measuring Point: Top of temporary 6-inch casing, approximately 1.2 feet above grade.

Time

Elapsed
Time from

Start of Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Totalizer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (gallons) (gpm)
 

11:16 15.98
11:24 15.98  
11:27 0 0 0.00 Start Step 1
11:28 1 1 20.27 4.29
11:29 2 2 17.81 1.83
11:30 3 3 17.70 1.72
11:31 4 4 17.67 1.69
11:32 5 5 17.65 1.67 338
11:33 6 6 17.64 1.66 360 25.9
11:35 8 8 17.63 1.65 418 35.0
11:37 10 10 17.62 1.64 488 34.9
11:39 12 12 17.60 1.62 568 34.8
11:41 14 14 17.60 1.62 648 34.8
11:43 16 16 17.59 1.61 698 34.7
11:48 21 21 17.58 1.60 868 34.6
11:54 27 27 17.56 1.58 1088 34.5
11:57 30 30 17.55 1.57 1178 34.4
12:00 33 0 Start Step 2
12:01 34 1 18.62 2.64 1360
12:02 35 2 18.75 2.77 1410 58.8
12:03 36 3 18.75 2.77 1470 58.4
12:04 37 4 18.75 2.77 1530 58.3
12:05 38 5 18.75 2.77 1590 58.2
12:06 39 6 18.75 2.77 1640 58.1
12:08 41 8 18.75 2.77 1740 58.0
12:10 43 10 18.75 2.77 1860 58.0
12:12 45 12 18.75 2.77 1990 58.0
12:14 47 14 18.75 2.77 2100 57.9
12:16 49 16 18.75 2.77 2200 57.9
12:20 53 20 18.75 2.77 2450 57.9
12:25 58 25 18.74 2.76 2730 57.8
12:30 63 0 18.74 2960 57.8 Start Step 3
12:31 64 1 19.58 3.60 3100
12:32 65 2 19.98 4.00 3180 82.8
12:33 66 3 19.99 4.01 3270 82.3
12:34 67 4 20.00 4.02 3340 82.3
12:35 68 5 20.01 4.03 3420 82.1
12:36 69 6 20.01 4.03 3500 82.2
12:38 71 8 20.01 4.03 3680 82.1
12:40 73 10 20.01 4.03 3830 82.2
12:42 75 12 20.01 4.03 4020 79.4
12:44 77 14 20.01 4.03
12:46 79 16 20.01 4.03 4330 82.0
12:50 83 20 20.00 4.02 4660 82.0
12:55 88 25 20.00 4.02 5130 82.0
13:00 93 0 Start Step 4
13:01 94 1 22.03 6.05 5610
13:02 95 2 22.05 6.07 5720 122.2
13:03 96 3 22.07 6.09 5860 120.0
13:04 97 4 22.08 6.10 5980 120.0
13:05 98 5 22.08 6.10 6080 120.0
13:06 99 6 22.09 6.11 6220 120.0
13:07 100 7 22.09 6.11 6330 120.0
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Well ID: TB-06-2 Date: 4/19/2006
Job No.: 105-278

Client: AEC - Norborne, Missouri
Location: Approximately 400 feet east of TB-06-1 and 600 feet east of the SW property corner.
Well Information: Temporary 0.040-inch slot wire-wrapped screen set from 59.8 to 69.8 feet below grade
Test Information: Multiple-rate Hydraulic Interval Step Test with 30 minute steps
Measuring Point: Top of temporary 6-inch casing, approximately 1.2 feet above grade.

Time

Elapsed
Time from

Start of Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Totalizer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (gallons) (gpm)
13:08 101 8 22.10 6.12 6440 120.0
13:10 103 10 22.10 6.12 6670 120.0
13:13 106 13 22.10 6.12 7040 119.8
13:15 108 15 22.11 6.13 7330 119.9
13:20 113 20 22.11 6.13 7870 119.9
13:26 119 26 22.11 6.13 8580 119.9
13:30 123 30 22.12 6.14 9140 119.7
13:32 125 0 0 Pump off, Start Recovery
13:33 126 1 16.23 0.25
13:34 127 2 16.17 0.19
13:35 128 3 16.13 0.15
13:36 129 4 16.12 0.14
13:37 130 5 16.10 0.12
13:38 131 6 16.09 0.11
13:39 132 7 16.08 0.10
13:41 134 9 16.07 0.09
13:45 138 13 16.06 0.08
13:52 145 20 16.05 0.07
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APPENDIX D 
Background Water Level Data 

 
 



Background Water Level Measurements
Client: Associated Electric Coop Job No.: 106-294

Location: Norborne, Missouri Site

Well Date/Time

Measuring 
Point 

Elevation
Depth to
Water

Water 
Elevation Comments

(hr:min) (feet) (feet) (feet)

TB-06-1 4/19/2006 11:22 687.37 17.22 670.15
4/19/2006 14:00 17.27 670.10
4/19/2006 18:51 17.35 670.02
4/20/2006 7:07 17.55 669.82

4/21/2006 13:42 17.81 669.56
5/15/2006 13:42 18.19 669.18
5/16/2006 7:12 18.36 669.01

5/16/2006 14:05 18.41 668.96
5/17/2006 7:02 18.53 668.84

5/17/2006 19:20 18.56 668.81
5/18/2006 7:29 18.61 668.76

5/18/2006 11:19 18.70 668.67 Pumping Supply Well
5/18/2006 20:38 18.63 668.74
5/19/2006 7:19 18.65 668.72

TB-06-2 4/19/2006 18:36 686.78 16.85 669.93
4/20/2006 7:15 17.06 669.72

4/20/2006 10:17 17.10 669.68
5/15/2006 13:47 17.73 669.05
5/16/2006 7:21 17.91 668.87

5/16/2006 14:12 17.94 668.84
5/17/2006 7:09 18.07 668.71
5/17/2006 8:18 18.41 668.37 Pumping Supply Well
5/17/2006 9:26 18.53 668.25 Pumping Supply Well

5/17/2006 19:14 18.10 668.68
5/18/2006 7:40 18.14 668.64

5/18/2006 11:24 18.57 668.21 Pumping Supply Well
5/18/2006 20:16 18.09 668.69
5/19/2006 7:27 18.17 668.61

5/19/2006 10:53 18.62 668.16 Developing PW
5/19/2006 10:54 19.16 667.62 Developing PW
5/19/2006 10:55 19.31 667.47 Developing PW
5/19/2006 10:56 19.39 667.39 Developing PW
5/19/2006 10:57 19.42 667.36 Developing PW
5/19/2006 10:58 19.31 667.47 Developing PW
5/19/2006 11:08 19.28 667.50 Developing PW
5/19/2006 11:30 19.20 667.58 Developing PW
5/19/2006 12:37 18.24 668.54
5/19/2006 14:06 18.14 668.64

TB-06-3 4/20/2006 11:25 687.71 17.98 669.73
4/20/2006 13:18 18.00 669.71
5/15/2006 13:51 18.53 669.18
5/16/2006 14:26 18.75 668.96
5/17/2006 7:53 18.89 668.82
5/17/2006 8:48 19.10 668.61 Pumping Supply Well
5/17/2006 9:36 19.16 668.55 Pumping Supply Well

5/17/2006 19:00 18.91 668.80
5/18/2006 8:56 18.96 668.75

5/18/2006 20:06 18.96 668.75
5/19/2006 7:54 19.00 668.71
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Background Water Level Measurements
Client: Associated Electric Coop Job No.: 106-294

Location: Norborne, Missouri Site

Well Date/Time

Measuring 
Point 

Elevation
Depth to
Water

Water 
Elevation Comments

(hr:min) (feet) (feet) (feet)
TB-06-3 5/19/2006 13:57 18.97 668.74

TB-06-4 4/20/2006 16:35 688.27 18.67 669.60
4/21/2006 18:02 18.88 669.39
5/15/2006 13:57 19.23 669.04
5/16/2006 7:24 19.40 668.87

5/16/2006 14:18 19.43 668.84
5/17/2006 7:26 19.57 668.70
5/17/2006 8:02 20.34 667.93 Pumping Supply Well
5/17/2006 8:12 20.47 667.80 Pumping Supply Well
5/17/2006 8:27 20.51 667.76 Pumping Supply Well
5/17/2006 8:44 20.56 667.71 Pumping Supply Well
5/17/2006 9:22 20.71 667.56 Pumping Supply Well

5/17/2006 10:09 20.73 667.54 Pumping Supply Well
5/17/2006 19:03 19.60 668.67
5/18/2006 7:48 19.63 668.64

5/18/2006 11:34 20.73 667.54 Pumping Supply Well
5/19/2006 7:35 19.67 668.60

5/19/2006 13:55 19.65 668.62

TB-06-5 5/15/2006 14:10 688.33 19.22 669.11
5/16/2006 7:18 19.38 668.95

5/16/2006 14:09 19.43 668.90
5/17/2006 7:06 19.55 668.78
5/17/2006 8:21 19.73 668.60 Pumping Supply Well
5/17/2006 9:27 19.81 668.52 Pumping Supply Well

5/17/2006 19:16 19.6 668.73
5/18/2006 7:26 19.64 668.69

5/18/2006 11:22 19.86 668.47 Pumping Supply Well
5/18/2006 20:34 19.64 668.69
5/19/2006 7:25 19.67 668.66

TB-06-6 4/21/2006 18:22 688.41 18.99 669.42
5/15/2006 14:00 19.28 669.13
5/16/2006 7:32 19.45 668.96

5/16/2006 14:16 19.49 668.92
5/17/2006 7:12 19.6 668.81
5/17/2006 8:16 20.03 668.38 Pumping Supply Well
5/17/2006 9:24 20.18 668.23 Pumping Supply Well

5/17/2006 19:11 19.64 668.77
5/18/2006 7:43 19.69 668.72

5/18/2006 11:31 20.23 668.18 Pumping Supply Well
5/18/2006 20:11 19.63 668.78
5/19/2006 7:32 19.73 668.68

5/19/2006 14:04 19.71 668.70

TB-06-7 4/21/2006 18:20 687.3 17.81 669.49
5/17/2006 7:57 18.28 669.02
5/17/2006 8:24 18.53 668.77 Pumping Supply Well
5/17/2006 9:33 18.84 668.46 Pumping Supply Well

5/17/2006 19:06 18.31 668.99
5/18/2006 7:45 18.36 668.94
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Background Water Level Measurements
Client: Associated Electric Coop Job No.: 106-294

Location: Norborne, Missouri Site

Well Date/Time

Measuring 
Point 

Elevation
Depth to
Water

Water 
Elevation Comments

(hr:min) (feet) (feet) (feet)
TB-06-7 5/18/2006 20:13 18.35 668.95

5/19/2006 7:45 18.42 668.88
5/19/2006 14:02 18.41 668.89

PW 5/19/2006 10:20 686.38 17.75 668.63
5/19/2006 11:32 20.60 665.78 Developing PW
5/19/2006 13:00 17.75 668.63

Supply Well 5/17/2006 19:04 685.97 17.31 668.66
5/18/2006 8:50 17.36 668.61

5/18/2006 20:09 17.31 668.66
5/19/2006 13:53 17.37 668.60

Downstream (East) Staff Gage 5/17/2006 18:50 671.21 2.91 668.30
5/18/06 7:38 2.94 668.27

5/18/2006 20:31 2.96 668.25
5/19/2006 7:37 2.95 668.26

5/19/2006 14:09 2.86 668.35

Upstream (West) Staff Gage 5/17/06 18:41 670.61 2.23 668.38
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APPENDIX E 
Multiple-Rate Step Test Data 

 
 



Well ID: PW Job No.: 106-294
Client: Associated Electric Coop
Location:
Well Information: Test pumping well with 0.080-inch slot wire-wrapped screen set from 51.5 to 71.5 feet below grade
Test Information: Multiple-rate Step Drawdown Test with 1-hour steps
Measuring Point: Top of 12-inch steel casing, approx. 2.0 feet above grade. 686.38 Measuring Point Elevation

Orifice Pipe Diameter: 6 Orifice Dia.: 5 Orifice Constant: 0.791

Date/Time

Elapsed
Time from

Start of 
Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Water 
Elevation

Manometer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet) (inches) (gpm)
 

05/22/06 11:49 17.21 669.17  
05/22/06 14:25 17.25 669.13  
05/22/06 15:21 17.23 669.15  
05/22/06 15:29 0 0 17.23 0 669.15  Start of Step 1
05/22/06 15:31 2 2 21.15 3.92 665.23  
05/22/06 15:32 3 3 21.16 3.93 665.22 8 352
05/22/06 15:33 4 4 21.10 3.87 665.28  
05/22/06 15:34 5 5 21.10 3.87 665.28  
05/22/06 15:35 6 6 21.11 3.88 665.27 7 1/2 341
05/22/06 15:39 10 10 21.17 3.94 665.21  
05/22/06 15:41 12 12 21.18 3.95 665.20 7 1/2 341
05/22/06 15:45 16 16 21.18 3.95 665.20  
05/22/06 15:50 21 21 21.23 4.00 665.15  
05/22/06 16:06 37 37 21.27 4.04 665.11 7 1/2 341
05/22/06 16:10 41 41 21.27 4.04 665.11 7 1/2 341
05/22/06 16:16 47 47 21.27 4.04 665.11  
05/22/06 16:21 52 52 21.28 4.05 665.10  
05/22/06 16:38 69 0  Start of Step 2
05/22/06 16:42 73 4 24.42 661.96 20 557
05/22/06 16:43 74 5 24.47 7.24 661.91  
05/22/06 16:46 77 8 24.53 7.30 661.85 22 584
05/22/06 16:49 80 11 24.57 7.34 661.81 22 584
05/22/06 16:53 84 15 24.59 7.36 661.79  
05/22/06 16:58 89 20 24.62 7.39 661.76 22 584
05/22/06 17:03 94 25 24.63 7.40 661.75 22 584
05/22/06 17:09 100 31 24.64 7.41 661.74  
05/22/06 17:14 105 36 24.65 7.42 661.73 22 584
05/22/06 17:18 109 40 24.66 7.43 661.72  
05/22/06 17:37 128 59 24.69 7.46 661.69  
05/22/06 17:38 129 0  Start of Step 3
05/22/06 17:42 133 4 27.08 9.85 659.30  
05/22/06 17:44 135 6 27.15 9.92 659.23 40 787
05/22/06 17:46 137 8 27.16 9.93 659.22 40 787
05/22/06 17:49 140 11 27.20 9.97 659.18  
05/22/06 17:51 142 13 27.21 9.98 659.17 40 787
05/22/06 17:54 145 16 27.22 9.99 659.16  
05/22/06 17:58 149 20 27.22 9.99 659.16 40 787
05/22/06 18:04 155 26 27.25 10.02 659.13  
05/22/06 18:08 159 30 27.26 10.03 659.12 39 3/4 785
05/22/06 18:13 164 35 27.26 10.03 659.12 39 3/4 785
05/22/06 18:21 172 43 27.29 10.06 659.09  
05/22/06 18:25 176 47 27.29 10.06 659.09  
05/22/06 18:36 187 58 27.30 10.07 659.08 39 1/2 783
05/22/06 18:40 191 0 27.30 10.07 659.08  Start of Step 4
05/22/06 18:41 192 1 31.09 13.86 655.29  
05/22/06 18:42 193 2 31.26 14.03 655.12  
05/22/06 18:43 194 3 31.36 14.13 655.02 78 1100
05/22/06 18:44 195 4 31.42 14.19 654.96  
05/22/06 18:45 196 5 31.46 14.23 654.92  
05/22/06 18:46 197 6 31.50 14.27 654.88  
05/22/06 18:49 200 9 31.56 14.33 654.82  
05/22/06 18:50 201 10 31.57 14.34 654.81  
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Well ID: PW Job No.: 106-294
Client: Associated Electric Coop
Location:
Well Information: Test pumping well with 0.080-inch slot wire-wrapped screen set from 51.5 to 71.5 feet below grade
Test Information: Multiple-rate Step Drawdown Test with 1-hour steps
Measuring Point: Top of 12-inch steel casing, approx. 2.0 feet above grade. 686.38 Measuring Point Elevation

Orifice Pipe Diameter: 6 Orifice Dia.: 5 Orifice Constant: 0.791

Date/Time

Elapsed
Time from

Start of 
Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Water 
Elevation

Manometer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet) (inches) (gpm)
05/22/06 18:53 204 13 31.60 14.37 654.78 78 1100
05/22/06 18:56 207 16 31.61 14.38 654.77  
05/22/06 19:00 211 20 31.64 14.41 654.74 79 1/2 1110
05/22/06 19:07 218 27 31.68 14.45 654.70  
05/22/06 19:10 221 30 31.69 14.46 654.69  
05/22/06 19:21 232 41 31.68 14.45 654.70 78 1/2 1103
05/22/06 19:25 236 45 31.68 14.45 654.70  
05/22/06 19:35 246 55 31.71 14.48 654.67 78 1/2 1103
05/22/06 19:57 268 77 30.34 13.11 656.04 65 1004
05/22/06 19:59 270 0 0 0 Pump Off Start Recovery
05/22/06 20:00 271 1 18.91 1.68 667.47  
05/22/06 20:02 273 3 18.46 1.23 667.92  
05/22/06 20:03 274 4 18.25 1.02 668.13  
05/22/06 20:04 275 5 18.16 0.93 668.22  
05/22/06 20:06 277 7 18.05 0.82 668.33  

05/22/06 20:07:00 278 8 17.98 0.75 668.40
05/22/06 20:17:00 288 18 17.75 0.52 668.63  
05/22/06 20:36:00 307 37 17.61 0.38 668.77  
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PW Multiple-Rate Step Test
Water Level Data

In-Situ Inc. Hermit 3000

Report generated: 05/26/06 17:40:04
Report from file: C:\Win-Situ\Data\SN45692 2006-05-22 151855 AEC Step Test.bin
DataMgr Version 3.71

Serial number: 45692
Firmware Version 7.1
Unit name: Hermit 3000

Test name: AEC Step Test

Test defined on: 05/22/06 7:47:38
Test started on: 05/22/06 15:18:55
Test stopped on: 05/23/06 8:14:13
Test extracted on: 05/23/06 21:31:34

Data gathered using Linear testing
   Time between data points:       1.0000Minutes.
   Number of data samples: 1016

TOTAL DATA SAMPLES 1016

Channel number [1]
  Measurement type: Pressure
  Channel name: PW
  Linearity: 0.1254
  Scale: 19.8458
  Offset: -0.0609
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 17.21 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 27.228 Feet H2O

Channel number [2]
  Measurement type: Pressure
  Channel name: TB-06-2
  Linearity: 0.1185
  Scale: 20.0059
  Offset: 0.0508
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 17.73 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 22.812 Feet H2O

Channel number [3]
  Measurement type: Pressure
  Channel name: TB-06-4
  Linearity: 0.0239
  Scale: 10.0987
  Offset: 0.9336
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.23 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 16.264 Feet H2O

File: AEC Step Test Hermit Data.xls  Print Date: 06/01/06 Page 1 of 5



PW Multiple-Rate Step Test
Water Level Data

Channel number [4]
  Measurement type: Pressure
  Channel name: TB-06-5
  Linearity: 0.0174
  Scale: 10.0857
  Offset: -0.0818
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.24 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 17.445 Feet H2O

Channel number [5]
  Measurement type: Pressure
  Channel name: TB-06-6
  Linearity: 0.0453
  Scale: 9.9843
  Offset: 0.0068
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.31 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 17.392 Feet H2O

Channel number [6]
  Measurement type: Pressure
  Channel name: TB-06-7
  Linearity: 0.1437
  Scale: 20.0812
  Offset: 0.0342
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.07 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 23.669 Feet H2O

Channel number [0]
  Measurement type: Barometric Pressure
  Channel name: Barometric
  Linearity: 0
  Scale: 0
  Offset: 0
  Warmup: 50

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometer
Logger Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/22/06 15:18 0 17.218 17.759 19.239 19.250 19.319 18.123 29.408
05/22/06 15:19 1 17.215 17.759 19.240 19.251 19.316 18.120 29.410
05/22/06 15:20 2 17.212 17.765 19.239 19.251 19.329 18.123 29.408
05/22/06 15:21 3 17.218 17.753 19.239 19.247 19.323 18.132 29.402
05/22/06 15:22 4 17.229 17.753 19.239 19.246 19.312 18.123 29.400
05/22/06 15:23 5 17.244 17.753 19.239 19.246 19.325 18.123 29.400
05/22/06 15:24 6 17.244 17.753 19.240 19.246 19.325 18.120 29.398
05/22/06 15:25 7 17.244 17.753 19.237 19.246 19.319 18.120 29.398
05/22/06 15:26 8 17.249 17.756 19.240 19.244 19.320 18.111 29.396
05/22/06 15:27 9 17.249 17.753 19.236 19.246 19.319 18.111 29.394
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PW Multiple-Rate Step Test
Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometer
Logger Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/22/06 15:28 10 17.252 17.753 19.239 19.244 19.317 18.120 29.394
05/22/06 15:31 13 20.978 19.322 19.940 19.690 20.497 18.464 29.390
05/22/06 15:33 15 21.053 19.360 19.985 19.751 20.558 18.540 29.392
05/22/06 15:34 16 21.096 19.366 20.001 19.766 20.562 18.554 29.392
05/22/06 15:38 20 21.064 19.424 20.058 19.820 20.634 18.601 29.390
05/22/06 15:40 22 21.127 19.441 20.077 19.836 20.652 18.630 29.388
05/22/06 15:42 24 21.145 19.453 20.093 19.848 20.663 18.639 29.386
05/22/06 15:44 26 21.153 19.461 20.103 19.859 20.671 18.659 29.386
05/22/06 15:48 30 21.228 19.490 20.131 19.872 20.704 18.677 29.384
05/22/06 15:53 35 21.179 19.496 20.150 19.888 20.718 18.715 29.382
05/22/06 15:58 40 21.176 19.519 20.163 19.900 20.740 18.718 29.382
05/22/06 16:03 45 21.142 19.528 20.176 19.910 20.760 18.750 29.382
05/22/06 16:08 50 21.168 19.534 20.188 19.918 20.763 18.753 29.384
05/22/06 16:13 55 21.309 19.543 20.194 19.923 20.768 18.758 29.386
05/22/06 16:18 60 21.312 19.551 20.204 19.932 20.774 18.764 29.386
05/22/06 16:23 65 21.182 19.560 20.210 19.939 20.785 18.773 29.388
05/22/06 16:28 70 21.487 19.566 20.217 19.945 20.782 18.776 29.388
05/22/06 16:31 73 21.127 19.569 20.221 19.950 20.807 18.793 29.388
05/22/06 16:32 74 21.355 19.569 20.223 19.951 20.810 18.802 29.388
05/22/06 16:33 75 21.289 19.574 20.226 19.953 20.814 18.811 29.386
05/22/06 16:34 76 21.188 19.572 20.227 19.954 20.817 18.811 29.386
05/22/06 16:35 77 21.447 19.572 20.226 19.953 20.808 18.802 29.386
05/22/06 16:36 78 21.047 19.572 20.226 19.953 20.814 18.811 29.386
05/22/06 16:37 79 21.355 19.572 20.226 19.953 20.807 18.802 29.384
05/22/06 16:38 80 23.586 20.253 20.481 20.075 21.298 18.898 29.384
05/22/06 16:40 82 24.104 20.569 20.639 20.206 21.550 19.003 29.382
05/22/06 16:42 84 24.423 20.769 20.760 20.310 21.713 19.085 29.384
05/22/06 16:44 86 24.682 20.824 20.807 20.352 21.757 19.123 29.382
05/22/06 16:46 88 24.458 20.847 20.833 20.380 21.789 19.158 29.384
05/22/06 16:47 89 24.688 20.859 20.843 20.393 21.812 19.181 29.382
05/22/06 16:48 90 24.607 20.873 20.855 20.403 21.825 19.193 29.382
05/22/06 16:52 94 24.550 20.905 20.884 20.426 21.847 19.213 29.379
05/22/06 16:57 99 24.622 20.925 20.910 20.451 21.884 19.248 29.390
05/22/06 17:02 104 24.521 20.937 20.926 20.461 21.883 19.245 29.375
05/22/06 17:07 109 24.443 20.957 20.944 20.473 21.907 19.274 29.373
05/22/06 17:12 114 24.599 20.963 20.953 20.482 21.916 19.283 29.371
05/22/06 17:17 119 24.889 20.972 20.966 20.490 21.935 19.309 29.371
05/22/06 17:22 124 24.483 20.980 20.975 20.502 21.944 19.318 29.369
05/22/06 17:27 129 24.656 20.989 20.983 20.512 21.946 19.315 29.365
05/22/06 17:32 134 24.604 21.001 20.988 20.518 21.955 19.327 29.363
05/22/06 17:37 139 24.774 21.001 20.994 20.522 21.964 19.336 29.363
05/22/06 17:38 140 25.991 21.340 21.090 20.549 22.197 19.359 29.363
05/22/06 17:39 141 25.082 21.386 21.249 20.677 22.271 19.455 29.361
05/22/06 17:40 142 25.988 21.476 21.183 20.633 22.313 19.426 29.361
05/22/06 17:41 143 26.971 21.795 21.310 20.703 22.537 19.476 29.363
05/22/06 17:42 144 27.112 21.859 21.361 20.753 22.598 19.516 29.361
05/22/06 17:43 145 27.032 21.896 21.389 20.783 22.638 19.545 29.361
05/22/06 17:44 146 27.063 21.917 21.408 20.804 22.662 19.569 29.359
05/22/06 17:46 148 27.049 21.948 21.434 20.833 22.701 19.610 29.359
05/22/06 17:48 150 27.109 21.969 21.455 20.852 22.714 19.630 29.359
05/22/06 17:50 152 27.170 21.977 21.468 20.864 22.735 19.645 29.359
05/22/06 17:52 154 27.287 21.992 21.481 20.874 22.748 19.656 29.361
05/22/06 17:53 155 27.170 21.995 21.485 20.880 22.745 19.656 29.357
05/22/06 17:54 156 27.144 21.998 21.488 20.881 22.753 19.662 29.359
05/22/06 17:58 160 27.147 22.009 21.503 20.894 22.766 19.680 29.357
05/22/06 18:03 165 27.333 22.030 21.519 20.907 22.793 19.700 29.357
05/22/06 18:08 170 27.227 22.038 21.531 20.919 22.799 19.712 29.357
05/22/06 18:13 175 27.259 22.047 21.541 20.926 22.805 19.723 29.357
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PW Multiple-Rate Step Test
Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometer
Logger Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/22/06 18:18 180 27.371 22.053 21.550 20.936 22.821 19.735 29.355
05/22/06 18:23 185 27.198 22.061 21.560 20.947 22.828 19.747 29.355
05/22/06 18:28 190 27.296 22.067 21.561 20.948 22.832 19.752 29.351
05/22/06 18:33 195 27.325 22.070 21.569 20.955 22.840 19.764 29.351
05/22/06 18:38 200 27.322 22.076 21.574 20.958 22.845 19.770 29.349
05/22/06 18:39 201 27.267 22.073 21.574 20.960 22.842 19.770 29.349
05/22/06 18:40 202 31.011 23.218 21.983 21.146 23.641 19.904 29.347
05/22/06 18:41 203 31.204 23.380 22.095 21.257 23.789 20.000 29.349
05/22/06 18:42 204 31.301 23.472 22.161 21.327 23.874 20.061 29.349
05/22/06 18:43 205 31.364 23.525 22.202 21.374 23.929 20.105 29.349
05/22/06 18:44 206 31.448 23.565 22.233 21.409 23.975 20.140 29.349
05/22/06 18:45 207 31.436 23.594 22.257 21.432 24.004 20.166 29.349
05/22/06 18:46 208 31.485 23.617 22.276 21.452 24.030 20.192 29.349
05/22/06 18:48 210 31.522 23.652 22.305 21.484 24.065 20.227 29.349
05/22/06 18:50 212 31.528 23.675 22.324 21.505 24.091 20.251 29.349
05/22/06 18:52 214 31.577 23.690 22.343 21.522 24.111 20.274 29.349
05/22/06 18:54 216 31.603 23.704 22.354 21.534 24.123 20.289 29.349
05/22/06 18:55 217 31.574 23.707 22.358 21.538 24.123 20.292 29.349
05/22/06 18:56 218 31.603 23.713 22.359 21.543 24.130 20.300 29.347
05/22/06 19:00 222 31.629 23.730 22.380 21.560 24.155 20.321 29.349
05/22/06 19:05 227 31.643 23.751 22.396 21.578 24.178 20.347 29.349
05/22/06 19:10 232 31.643 23.762 22.411 21.592 24.194 20.364 29.351
05/22/06 19:15 237 31.640 23.765 22.419 21.604 24.205 20.382 29.351
05/22/06 19:20 242 31.649 23.768 22.422 21.610 24.208 20.394 29.351
05/22/06 19:25 247 31.669 23.774 22.428 21.617 24.216 20.405 29.351
05/22/06 19:30 252 31.654 23.782 22.431 21.626 24.226 20.417 29.347
05/22/06 19:35 257 31.669 23.791 22.432 21.633 24.233 20.429 29.347
05/22/06 19:40 262 31.680 23.797 22.438 21.643 24.242 20.440 29.347
05/22/06 19:45 267 31.669 23.808 22.444 21.649 24.252 20.449 29.347
05/22/06 19:50 272 31.703 23.811 22.448 21.656 24.259 20.458 29.345
05/22/06 19:51 273 30.913 23.583 22.394 21.621 24.100 20.434 29.347
05/22/06 19:55 277 30.319 23.336 22.287 21.530 23.906 20.359 29.347
05/22/06 19:57 279 30.259 23.310 22.263 21.506 23.880 20.338 29.347
05/22/06 19:58 280 23.045 22.235 22.165 21.490 23.109 20.318 29.347
05/22/06 19:59 281 19.074 19.551 20.830 20.788 21.205 19.799 29.347
05/22/06 20:00 282 18.685 19.148 20.545 20.487 20.834 19.557 29.347
05/22/06 20:01 283 18.463 18.919 20.372 20.299 20.604 19.385 29.345
05/22/06 20:02 284 18.330 18.774 20.252 20.173 20.452 19.257 29.345
05/22/06 20:03 285 18.232 18.667 20.164 20.076 20.339 19.161 29.347
05/22/06 20:04 286 18.154 18.588 20.096 20.005 20.255 19.082 29.347
05/22/06 20:05 287 18.094 18.525 20.042 19.951 20.188 19.024 29.347
05/22/06 20:07 289 18.002 18.432 19.957 19.868 20.088 18.927 29.347
05/22/06 20:09 291 17.938 18.374 19.896 19.807 20.019 18.860 29.349
05/22/06 20:11 293 17.889 18.325 19.846 19.766 19.964 18.811 29.349
05/22/06 20:13 295 17.855 18.287 19.808 19.734 19.922 18.767 29.349
05/22/06 20:14 296 17.835 18.269 19.792 19.718 19.906 18.750 29.349
05/22/06 20:15 297 17.820 18.258 19.778 19.708 19.888 18.735 29.349
05/22/06 20:19 301 17.771 18.211 19.725 19.665 19.838 18.680 29.349
05/22/06 20:24 306 17.725 18.168 19.674 19.626 19.786 18.636 29.349
05/22/06 20:29 311 17.656 18.139 19.636 19.598 19.751 18.595 29.367
05/22/06 20:33 315 17.624 18.124 19.611 19.587 19.728 18.572 29.371
05/22/06 20:34 316 17.641 18.107 19.576 19.719 18.566 29.357
05/22/06 20:39 321 17.641 18.087 19.562 19.693 18.537 29.351
05/22/06 20:44 326 17.621 18.066 19.544 19.671 18.513 29.353
05/22/06 20:49 331 17.604 18.049 19.530 19.655 18.493 29.351
05/22/06 20:54 336 17.592 18.037 19.521 19.646 18.484 29.351
05/22/06 20:59 341 17.575 18.026 19.512 19.629 18.473 29.353
05/22/06 21:19 361 17.535 17.988 19.480 19.588 18.420 29.355
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PW Multiple-Rate Step Test
Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometer
Logger Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/22/06 21:39 381 17.509 17.962 19.458 19.559 18.394 29.353
05/22/06 21:59 401 17.494 17.950 19.444 19.541 18.368 29.347
05/22/06 22:19 421 17.483 17.939 19.434 19.528 18.350 29.345
05/22/06 22:39 441 17.474 17.930 19.425 19.516 18.339 29.343
05/22/06 22:59 461 17.469 17.924 19.419 19.507 18.327 29.345
05/22/06 23:19 481 17.460 17.918 19.412 19.502 18.318 29.337
05/22/06 23:39 501 17.460 17.916 19.409 19.499 18.312 29.341
05/22/06 23:59 521 17.457 17.913 19.407 19.496 18.309 29.347
05/23/06 0:19 541 17.454 17.910 19.404 19.491 18.304 29.345
05/23/06 0:39 561 17.451 17.907 19.402 19.488 18.295 29.339
05/23/06 0:59 581 17.448 17.907 19.402 19.487 18.292 29.339
05/23/06 1:19 601 17.451 17.904 19.400 19.486 18.292 29.337
05/23/06 1:39 621 17.448 17.904 19.400 19.484 18.283 29.333
05/23/06 1:59 641 17.451 17.904 19.400 19.484 18.286 29.335
05/23/06 2:19 661 17.451 17.907 19.402 19.484 18.280 29.331
05/23/06 2:39 681 17.451 17.907 19.400 19.486 18.283 29.325
05/23/06 2:59 701 17.448 17.907 19.400 19.483 18.280 29.320
05/23/06 3:19 721 17.448 17.904 19.400 19.484 18.280 29.314
05/23/06 3:39 741 17.451 17.907 19.400 19.483 18.277 29.310
05/23/06 3:59 761 17.451 17.907 19.400 19.486 18.274 29.308
05/23/06 4:19 781 17.454 17.907 19.402 19.487 18.277 29.310
05/23/06 4:39 801 17.457 17.910 19.404 19.490 18.277 29.316
05/23/06 4:59 821 17.463 17.918 19.409 19.494 18.280 29.322
05/23/06 5:19 841 17.466 17.921 19.412 19.497 18.286 29.335
05/23/06 5:39 861 17.471 17.924 19.418 19.502 18.289 29.341
05/23/06 5:59 881 17.474 17.927 19.419 19.502 18.289 29.343
05/23/06 6:19 901 17.474 17.930 19.420 19.504 18.292 29.349
05/23/06 6:39 921 17.477 17.930 19.423 19.507 18.295 29.355
05/23/06 6:59 941 17.483 17.936 19.429 19.512 18.298 29.367
05/23/06 7:19 961 17.483 17.936 19.428 19.512 18.298 29.367
05/23/06 7:39 981 17.489 17.942 19.434 19.520 18.306 29.379
05/23/06 7:59 1001 17.489 17.942 19.431 19.510 18.301 29.390
05/23/06 8:11 1013 17.445 17.930 19.431 19.506 18.298 29.422
05/23/06 8:13 1015 17.405 17.930 19.451 19.431 19.513 18.304 29.424
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PW Multiple-rate Step Test
TB-06-1 Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 05/27/06 8:23:46
Report from file: C:\Win-Situ\Data\SN00860 2006-05-22 133101 AEC TB-06-1.bin
DataMgr Version 3.71

Serial number: 860
Firmware Version 3.09
Unit name: B14958B

Test name: AEC TB-06-1

Test defined on: 05/22/06 8:12:15
Test started on: 05/22/06 13:31:01
Test stopped on: 05/23/06 7:32:54
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:       5.0000Minutes.
   Number of data samples: 217

TOTAL DATA SAMPLES 217

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name: Troll B14958B
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.19 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 16.177 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/22/06 13:31 0 57.71 18.192
05/22/06 13:36 5 57.71 18.190
05/22/06 13:41 10 57.71 18.194
05/22/06 13:46 15 57.71 18.192
05/22/06 13:51 20 57.68 18.191
05/22/06 13:56 25 57.68 18.191
05/22/06 14:01 30 57.68 18.193
05/22/06 14:06 35 57.71 18.194
05/22/06 14:11 40 57.71 18.196
05/22/06 14:16 45 57.71 18.198
05/22/06 14:21 50 57.71 18.196
05/22/06 14:26 55 57.71 18.198
05/22/06 14:31 60 57.71 18.198
05/22/06 14:36 65 57.71 18.196
05/22/06 14:41 70 57.71 18.198
05/22/06 14:46 75 57.71 18.199
05/22/06 14:51 80 57.71 18.199
05/22/06 14:56 85 57.71 18.203
05/22/06 15:01 90 57.71 18.203
05/22/06 15:06 95 57.71 18.203
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PW Multiple-rate Step Test
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/22/06 15:11 100 57.71 18.203
05/22/06 15:16 105 57.71 18.203
05/22/06 15:21 110 57.71 18.205
05/22/06 15:26 115 57.71 18.205
05/22/06 15:31 120 57.68 18.250
05/22/06 15:36 125 57.68 18.326
05/22/06 15:41 130 57.68 18.356
05/22/06 15:46 135 57.68 18.375
05/22/06 15:51 140 57.68 18.388
05/22/06 15:56 145 57.66 18.399
05/22/06 16:01 150 57.66 18.404
05/22/06 16:06 155 57.66 18.410
05/22/06 16:11 160 57.66 18.420
05/22/06 16:16 165 57.66 18.421
05/22/06 16:21 170 57.66 18.427
05/22/06 16:26 175 57.66 18.433
05/22/06 16:31 180 57.66 18.437
05/22/06 16:36 185 57.66 18.440
05/22/06 16:41 190 57.66 18.484
05/22/06 16:46 195 57.66 18.540
05/22/06 16:51 200 57.66 18.567
05/22/06 16:56 205 57.66 18.582
05/22/06 17:01 210 57.66 18.593
05/22/06 17:06 215 57.66 18.605
05/22/06 17:11 220 57.66 18.610
05/22/06 17:16 225 57.66 18.618
05/22/06 17:21 230 57.66 18.624
05/22/06 17:26 235 57.66 18.629
05/22/06 17:31 240 57.66 18.635
05/22/06 17:36 245 57.66 18.641
05/22/06 17:41 250 57.66 18.661
05/22/06 17:46 255 57.66 18.709
05/22/06 17:51 260 57.66 18.735
05/22/06 17:56 265 57.66 18.748
05/22/06 18:01 270 57.66 18.758
05/22/06 18:06 275 57.66 18.767
05/22/06 18:11 280 57.66 18.775
05/22/06 18:16 285 57.66 18.782
05/22/06 18:21 290 57.66 18.788
05/22/06 18:26 295 57.66 18.794
05/22/06 18:31 300 57.66 18.797
05/22/06 18:36 305 57.66 18.803
05/22/06 18:41 310 57.66 18.820
05/22/06 18:46 315 57.66 18.911
05/22/06 18:51 320 57.66 18.947
05/22/06 18:56 325 57.66 18.969
05/22/06 19:01 330 57.64 18.982
05/22/06 19:06 335 57.64 18.995
05/22/06 19:11 340 57.64 19.007
05/22/06 19:16 345 57.64 19.014
05/22/06 19:21 350 57.64 19.022
05/22/06 19:26 355 57.64 19.029
05/22/06 19:31 360 57.64 19.033
05/22/06 19:36 365 57.64 19.041
05/22/06 19:41 370 57.64 19.048
05/22/06 19:46 375 57.64 19.054
05/22/06 19:51 380 57.64 19.059
05/22/06 19:56 385 57.64 19.042
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PW Multiple-rate Step Test
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/22/06 20:01 390 57.64 18.893
05/22/06 20:06 395 57.66 18.688
05/22/06 20:11 400 57.66 18.603
05/22/06 20:16 405 57.66 18.556
05/22/06 20:21 410 57.66 18.525
05/22/06 20:26 415 57.66 18.501
05/22/06 20:31 420 57.64 18.485
05/22/06 20:36 425 57.66 18.471
05/22/06 20:41 430 57.66 18.459
05/22/06 20:46 435 57.66 18.450
05/22/06 20:51 440 57.66 18.442
05/22/06 20:56 445 57.66 18.442
05/22/06 21:01 450 57.66 18.437
05/22/06 21:06 455 57.66 18.431
05/22/06 21:11 460 57.66 18.425
05/22/06 21:16 465 57.66 18.420
05/22/06 21:21 470 57.66 18.416
05/22/06 21:26 475 57.66 18.410
05/22/06 21:31 480 57.66 18.408
05/22/06 21:36 485 57.66 18.404
05/22/06 21:41 490 57.64 18.400
05/22/06 21:46 495 57.64 18.398
05/22/06 21:51 500 57.64 18.395
05/22/06 21:56 505 57.64 18.393
05/22/06 22:01 510 57.64 18.391
05/22/06 22:06 515 57.64 18.391
05/22/06 22:11 520 57.64 18.387
05/22/06 22:16 525 57.64 18.387
05/22/06 22:21 530 57.64 18.383
05/22/06 22:26 535 57.64 18.381
05/22/06 22:31 540 57.66 18.380
05/22/06 22:36 545 57.64 18.380
05/22/06 22:41 550 57.64 18.380
05/22/06 22:46 555 57.64 18.380
05/22/06 22:51 560 57.62 18.377
05/22/06 22:56 565 57.62 18.375
05/22/06 23:01 570 57.64 18.374
05/22/06 23:06 575 57.64 18.374
05/22/06 23:11 580 57.64 18.374
05/22/06 23:16 585 57.64 18.370
05/22/06 23:21 590 57.64 18.368
05/22/06 23:26 595 57.62 18.366
05/22/06 23:31 600 57.62 18.368
05/22/06 23:36 605 57.62 18.368
05/22/06 23:41 610 57.62 18.368
05/22/06 23:46 615 57.62 18.368
05/22/06 23:51 620 57.62 18.368
05/22/06 23:56 625 57.62 18.366
05/23/06 0:01 630 57.62 18.366
05/23/06 0:06 635 57.62 18.366
05/23/06 0:11 640 57.62 18.364
05/23/06 0:16 645 57.62 18.366
05/23/06 0:21 650 57.62 18.364
05/23/06 0:26 655 57.59 18.365
05/23/06 0:31 660 57.59 18.364
05/23/06 0:36 665 57.59 18.362
05/23/06 0:41 670 57.59 18.364
05/23/06 0:46 675 57.62 18.362
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PW Multiple-rate Step Test
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 0:51 680 57.62 18.362
05/23/06 0:56 685 57.62 18.362
05/23/06 1:01 690 57.62 18.364
05/23/06 1:06 695 57.62 18.362
05/23/06 1:11 700 57.62 18.362
05/23/06 1:16 705 57.62 18.362
05/23/06 1:21 710 57.59 18.362
05/23/06 1:26 715 57.59 18.362
05/23/06 1:31 720 57.59 18.364
05/23/06 1:36 725 57.59 18.362
05/23/06 1:41 730 57.59 18.364
05/23/06 1:46 735 57.62 18.364
05/23/06 1:51 740 57.64 18.364
05/23/06 1:56 745 57.64 18.364
05/23/06 2:01 750 57.64 18.363
05/23/06 2:06 755 57.62 18.366
05/23/06 2:11 760 57.64 18.364
05/23/06 2:16 765 57.64 18.364
05/23/06 2:21 770 57.64 18.364
05/23/06 2:26 775 57.64 18.363
05/23/06 2:31 780 57.64 18.364
05/23/06 2:36 785 57.62 18.364
05/23/06 2:41 790 57.62 18.366
05/23/06 2:46 795 57.62 18.364
05/23/06 2:51 800 57.64 18.364
05/23/06 2:56 805 57.64 18.363
05/23/06 3:01 810 57.64 18.363
05/23/06 3:06 815 57.64 18.364
05/23/06 3:11 820 57.62 18.366
05/23/06 3:16 825 57.62 18.364
05/23/06 3:21 830 57.62 18.364
05/23/06 3:26 835 57.64 18.364
05/23/06 3:31 840 57.62 18.362
05/23/06 3:36 845 57.64 18.363
05/23/06 3:41 850 57.64 18.363
05/23/06 3:46 855 57.64 18.364
05/23/06 3:51 860 57.64 18.363
05/23/06 3:56 865 57.64 18.363
05/23/06 4:01 870 57.64 18.363
05/23/06 4:06 875 57.64 18.363
05/23/06 4:11 880 57.64 18.364
05/23/06 4:16 885 57.64 18.364
05/23/06 4:21 890 57.62 18.366
05/23/06 4:26 895 57.64 18.366
05/23/06 4:31 900 57.62 18.368
05/23/06 4:36 905 57.62 18.368
05/23/06 4:41 910 57.62 18.370
05/23/06 4:46 915 57.64 18.372
05/23/06 4:51 920 57.62 18.372
05/23/06 4:56 925 57.64 18.372
05/23/06 5:01 930 57.64 18.372
05/23/06 5:06 935 57.64 18.372
05/23/06 5:11 940 57.62 18.372
05/23/06 5:16 945 57.62 18.375
05/23/06 5:21 950 57.62 18.375
05/23/06 5:26 955 57.62 18.379
05/23/06 5:31 960 57.59 18.379
05/23/06 5:36 965 57.59 18.379
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PW Multiple-rate Step Test
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 5:41 970 57.59 18.381
05/23/06 5:46 975 57.59 18.381
05/23/06 5:51 980 57.59 18.381
05/23/06 5:56 985 57.59 18.381
05/23/06 6:01 990 57.59 18.382
05/23/06 6:06 995 57.59 18.384
05/23/06 6:11 1000 57.59 18.382
05/23/06 6:16 1005 57.59 18.384
05/23/06 6:21 1010 57.62 18.383
05/23/06 6:26 1015 57.62 18.383
05/23/06 6:31 1020 57.62 18.387
05/23/06 6:36 1025 57.62 18.387
05/23/06 6:41 1030 57.62 18.389
05/23/06 6:46 1035 57.62 18.390
05/23/06 6:51 1040 57.62 18.389
05/23/06 6:56 1045 57.62 18.390
05/23/06 7:01 1050 57.62 18.390
05/23/06 7:06 1055 57.62 18.389
05/23/06 7:11 1060 57.62 18.389
05/23/06 7:16 1065 57.62 18.390
05/23/06 7:21 1070 57.62 18.392
05/23/06 7:26 1075 57.62 18.392
05/23/06 7:31 1080 57.62 18.383
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PW Multiple-Rate Step Test
River Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 05/27/06 8:32:10
Report from file: C:\Win-Situ\Data\SN01114 2006-05-22 132000 AEC River Gage.bin
DataMgr Version 3.71

Serial number: 1114
Firmware Version 3.09
Unit name: B14989B

Test name: AEC River Gage

Test defined on: 05/22/06 9:21:35
Test started on: 05/22/06 13:20:00
Test stopped on: 05/27/06 8:31:55
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:       5.0000 Minutes.
   Number of data samples: 1383

TOTAL DATA SAMPLES 1383

Channel number [1]
  Measurement type: Temperature
  Channel name: temperature

Channel number [2]
  Measurement type: Pressure
  Channel name: Pressure
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 2.31 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 2.198 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/22/06 13:20 0 69.18 2.306
05/22/06 13:25 5 69.21 2.312
05/22/06 13:30 10 69.25 2.284
05/22/06 13:35 15 69.27 2.296
05/22/06 13:40 20 69.30 2.305
05/22/06 13:45 25 69.32 2.325
05/22/06 13:50 30 69.32 2.317
05/22/06 13:55 35 69.34 2.308
05/22/06 14:00 40 69.36 2.322
05/22/06 14:05 45 69.41 2.324
05/22/06 14:10 50 69.43 2.313
05/22/06 14:15 55 69.48 2.313
05/22/06 14:20 60 69.52 2.316
05/22/06 14:25 65 69.54 2.302
05/22/06 14:30 70 69.57 2.308
05/22/06 14:35 75 69.61 2.303
05/22/06 14:40 80 69.63 2.315
05/22/06 14:45 85 69.66 2.319
05/22/06 14:50 90 69.68 2.323
05/22/06 14:55 95 69.72 2.333
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PW Multiple-Rate Step Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/22/06 15:00 100 69.75 2.330
05/22/06 15:05 105 69.77 2.326
05/22/06 15:10 110 69.79 2.313
05/22/06 15:15 115 69.79 2.334
05/22/06 15:20 120 69.84 2.319
05/22/06 15:25 125 69.86 2.333
05/22/06 15:30 130 69.88 2.337
05/22/06 15:35 135 69.91 2.325
05/22/06 15:40 140 69.93 2.322
05/22/06 15:45 145 69.95 2.336
05/22/06 15:50 150 69.95 2.326
05/22/06 15:55 155 69.95 2.330
05/22/06 16:00 160 69.97 2.326
05/22/06 16:05 165 70.00 2.328
05/22/06 16:10 170 70.02 2.346
05/22/06 16:15 175 70.02 2.331
05/22/06 16:20 180 70.04 2.338
05/22/06 16:25 185 70.06 2.341
05/22/06 16:30 190 70.06 2.339
05/22/06 16:35 195 70.06 2.339
05/22/06 16:40 200 70.09 2.351
05/22/06 16:45 205 70.11 2.332
05/22/06 16:50 210 70.13 2.343
05/22/06 16:55 215 70.13 2.353
05/22/06 17:00 220 70.15 2.355
05/22/06 17:05 225 70.15 2.349
05/22/06 17:10 230 70.15 2.349
05/22/06 17:15 235 70.15 2.347
05/22/06 17:20 240 70.18 2.359
05/22/06 17:25 245 70.18 2.361
05/22/06 17:30 250 70.18 2.348
05/22/06 17:35 255 70.20 2.358
05/22/06 17:40 260 70.20 2.365
05/22/06 17:45 265 70.20 2.363
05/22/06 17:50 270 70.20 2.361
05/22/06 17:55 275 70.22 2.367
05/22/06 18:00 280 70.22 2.365
05/22/06 18:05 285 70.22 2.362
05/22/06 18:10 290 70.22 2.364
05/22/06 18:15 295 70.22 2.365
05/22/06 18:20 300 70.22 2.377
05/22/06 18:25 305 70.22 2.365
05/22/06 18:30 310 70.24 2.371
05/22/06 18:35 315 70.24 2.375
05/22/06 18:40 320 70.24 2.379
05/22/06 18:45 325 70.24 2.387
05/22/06 18:50 330 70.24 2.368
05/22/06 18:55 335 70.24 2.371
05/22/06 19:00 340 70.24 2.364
05/22/06 19:05 345 70.27 2.383
05/22/06 19:10 350 70.27 2.381
05/22/06 19:15 355 70.27 2.374
05/22/06 19:20 360 70.29 2.389
05/22/06 19:25 365 70.27 2.379
05/22/06 19:30 370 70.29 2.389
05/22/06 19:35 375 70.29 2.384
05/22/06 19:40 380 70.29 2.389
05/22/06 19:45 385 70.29 2.384
05/22/06 19:50 390 70.29 2.387
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PW Multiple-Rate Step Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/22/06 19:55 395 70.29 2.393
05/22/06 20:00 400 70.29 2.391
05/22/06 20:05 405 70.29 2.399
05/22/06 20:10 410 70.29 2.397
05/22/06 20:15 415 70.29 2.399
05/22/06 20:20 420 70.29 2.405
05/22/06 20:25 425 70.29 2.409
05/22/06 20:30 430 70.27 2.406
05/22/06 20:35 435 70.27 2.403
05/22/06 20:40 440 70.27 2.406
05/22/06 20:45 445 70.24 2.404
05/22/06 20:50 450 70.24 2.404
05/22/06 20:55 455 70.24 2.414
05/22/06 21:00 460 70.24 2.423
05/22/06 21:05 465 70.22 2.404
05/22/06 21:10 470 70.22 2.406
05/22/06 21:15 475 70.22 2.419
05/22/06 21:20 480 70.22 2.417
05/22/06 21:25 485 70.20 2.421
05/22/06 21:30 490 70.20 2.425
05/22/06 21:35 495 70.20 2.429
05/22/06 21:40 500 70.18 2.428
05/22/06 21:45 505 70.18 2.417
05/22/06 21:50 510 70.18 2.427
05/22/06 21:55 515 70.18 2.421
05/22/06 22:00 520 70.15 2.432
05/22/06 22:05 525 70.15 2.430
05/22/06 22:10 530 70.15 2.430
05/22/06 22:15 535 70.13 2.438
05/22/06 22:20 540 70.13 2.436
05/22/06 22:25 545 70.13 2.436
05/22/06 22:30 550 70.13 2.434
05/22/06 22:35 555 70.13 2.440
05/22/06 22:40 560 70.13 2.440
05/22/06 22:45 565 70.13 2.445
05/22/06 22:50 570 70.11 2.441
05/22/06 22:55 575 70.11 2.447
05/22/06 23:00 580 70.11 2.445
05/22/06 23:05 585 70.11 2.439
05/22/06 23:10 590 70.11 2.445
05/22/06 23:15 595 70.11 2.445
05/22/06 23:20 600 70.09 2.447
05/22/06 23:25 605 70.09 2.447
05/22/06 23:30 610 70.09 2.443
05/22/06 23:35 615 70.09 2.443
05/22/06 23:40 620 70.06 2.450
05/22/06 23:45 625 70.06 2.452
05/22/06 23:50 630 70.06 2.452
05/22/06 23:55 635 70.06 2.456
05/23/06 0:00 640 70.04 2.454
05/23/06 0:05 645 70.04 2.456
05/23/06 0:10 650 70.04 2.454
05/23/06 0:15 655 70.04 2.462
05/23/06 0:20 660 70.02 2.461
05/23/06 0:25 665 70.02 2.463
05/23/06 0:30 670 70.02 2.450
05/23/06 0:35 675 70.02 2.463
05/23/06 0:40 680 70.02 2.463
05/23/06 0:45 685 70.00 2.459
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PW Multiple-Rate Step Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/23/06 0:50 690 70.00 2.459
05/23/06 0:55 695 70.00 2.457
05/23/06 1:00 700 70.00 2.463
05/23/06 1:05 705 69.97 2.467
05/23/06 1:10 710 69.97 2.463
05/23/06 1:15 715 69.97 2.469
05/23/06 1:20 720 69.95 2.470
05/23/06 1:25 725 69.95 2.470
05/23/06 1:30 730 69.95 2.476
05/23/06 1:35 735 69.95 2.476
05/23/06 1:40 740 69.93 2.470
05/23/06 1:45 745 69.93 2.480
05/23/06 1:50 750 69.93 2.468
05/23/06 1:55 755 69.91 2.476
05/23/06 2:00 760 69.91 2.476
05/23/06 2:05 765 69.91 2.474
05/23/06 2:10 770 69.91 2.483
05/23/06 2:15 775 69.88 2.489
05/23/06 2:20 780 69.88 2.487
05/23/06 2:25 785 69.86 2.481
05/23/06 2:30 790 69.86 2.481
05/23/06 2:35 795 69.86 2.490
05/23/06 2:40 800 69.84 2.490
05/23/06 2:45 805 69.84 2.486
05/23/06 2:50 810 69.84 2.479
05/23/06 2:55 815 69.82 2.482
05/23/06 3:00 820 69.82 2.490
05/23/06 3:05 825 69.82 2.477
05/23/06 3:10 830 69.79 2.486
05/23/06 3:15 835 69.79 2.488
05/23/06 3:20 840 69.79 2.492
05/23/06 3:25 845 69.77 2.491
05/23/06 3:30 850 69.77 2.501
05/23/06 3:35 855 69.75 2.493
05/23/06 3:40 860 69.75 2.491
05/23/06 3:45 865 69.75 2.497
05/23/06 3:50 870 69.72 2.497
05/23/06 3:55 875 69.72 2.489
05/23/06 4:00 880 69.72 2.499
05/23/06 4:05 885 69.70 2.498
05/23/06 4:10 890 69.70 2.508
05/23/06 4:15 895 69.70 2.504
05/23/06 4:20 900 69.68 2.496
05/23/06 4:25 905 69.68 2.502
05/23/06 4:30 910 69.66 2.498
05/23/06 4:35 915 69.66 2.509
05/23/06 4:40 920 69.66 2.506
05/23/06 4:45 925 69.66 2.506
05/23/06 4:50 930 69.63 2.505
05/23/06 4:55 935 69.63 2.511
05/23/06 5:00 940 69.63 2.509
05/23/06 5:05 945 69.61 2.509
05/23/06 5:10 950 69.61 2.509
05/23/06 5:15 955 69.61 2.515
05/23/06 5:20 960 69.59 2.522
05/23/06 5:25 965 69.59 2.524
05/23/06 5:30 970 69.59 2.520
05/23/06 5:35 975 69.59 2.524
05/23/06 5:40 980 69.57 2.505
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PW Multiple-Rate Step Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/23/06 5:45 985 69.57 2.522
05/23/06 5:50 990 69.57 2.518
05/23/06 5:55 995 69.57 2.518
05/23/06 6:00 1000 69.57 2.522
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APPENDIX F 
Constant-Rate Aquifer Test Data 

 
 



Well ID: PW Job No.: 106-294
Client: Associated Electric Coop
Location: Norborne, Missouri Site
Well Information: Test pumping well with 0.080-inch slot wire-wrapped screen set from 51.5 to 71.5 feet below grade
Test Information: 72-Hour Constant-rate aquifer test
Measuring Point: Top of 12-inch steel casing, approx. 2.0 feet above grade. 686.38 Measuring Point Elevation

Orifice Pipe Diameter: 6 Orifice Dia.: 5 Orifice Constant: 0.791

Date/Time

Elapsed
Time from

Start of 
Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Water 
Elevation

Manometer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet) (inches) (gpm)
 

05/23/06 7:42 17.44 668.94  
05/23/06 7:59 17.43 668.95  
05/23/06 8:18 17.43 668.95  
05/23/06 8:21 0 0  Start of constant-rate test
05/23/06 8:22 1 28.51 11.08 657.87 63 1/2 992
05/23/06 8:23 2 28.94 11.51 657.44  
05/23/06 8:24 3 29.21 11.78 657.17  
05/23/06 8:25 4 29.36 11.93 657.02  
05/23/06 8:26 5 29.47 12.04 656.91  
05/23/06 8:27 6 29.56 12.13 656.82 64 996
05/23/06 8:29 8 29.66 12.23 656.72  
05/23/06 8:31 10 29.71 12.28 656.67 64 996
05/23/06 8:33 12 29.76 12.33 656.62  
05/23/06 8:35 14 29.81 12.38 656.57  
05/23/06 8:38 17 29.85 12.42 656.53 64 996
05/23/06 8:41 20 29.90 12.47 656.48  
05/23/06 8:46 25 29.85 12.42 656.53 63 988
05/23/06 8:51 30 29.90 12.47 656.48 63 988
05/23/06 8:57 36 29.94 12.51 656.44 63 988
05/23/06 9:04 43 30.20 12.77 656.18 65 1004 Adjusted rate up
05/23/06 9:19 58 30.39 12.96 655.99 65 1004
05/23/06 9:36 75 30.40 12.97 655.98 65 1/2 1008
05/23/06 9:51 90 30.42 12.99 655.96 65 1/2 1008
05/23/06 10:14 113 30.45 13.02 655.93 65 1/2 1008
05/23/06 10:26 125 30.47 13.04 655.91 65 3/4 1010
05/23/06 10:44 143 30.49 13.06 655.89 65 3/4 1010
05/23/06 11:06 165 30.51 13.08 655.87 66 1011
05/23/06 11:31 190 30.55 13.12 655.83 65 3/4 1010
05/23/06 12:14 233 30.43 13.00 655.95 65 3/4 1010
05/23/06 12:33 252 30.51 13.08 655.87 66 1/4 1013
05/23/06 13:43 322 30.56 13.13 655.82 66 1/4 1013
05/23/06 14:14 353 30.56 13.13 655.82 66 1/4 1013
05/23/06 14:52 391 30.53 13.10 655.85 66 1/4 1013
05/23/06 15:20 419 30.57 13.14 655.81 66 1/4 1013
05/23/06 16:34 493 30.60 13.17 655.78 66 1011
05/23/06 17:20 539 30.60 13.17 655.78 66 1/4 1013
05/23/06 18:21 600 30.62 13.19 655.76 66 1/2 1015
05/23/06 19:21 660 30.66 13.23 655.72 66 1011
05/23/06 20:34 733 30.66 13.23 655.72 66 1011
05/23/06 21:01 760 30.67 13.24 655.71 66 1011
05/23/06 22:21 840 30.67 13.24 655.71 66 1011
05/24/06 7:23 1382 30.82 13.39 655.56 66 1011
05/24/06 8:30 1449 30.83 13.40 655.55  
05/24/06 9:35 1514 30.83 13.40 655.55 66 1011
05/24/06 10:13 1552 30.84 13.41 655.54 66 1/2 1015
05/24/06 11:23 1622 30.84 13.41 655.54 66 1/2 1015
05/24/06 12:40 1699 30.85 13.42 655.53 66 1011
05/24/06 13:39 1758 30.95 13.52 655.43  
05/24/06 14:21 1800 30.84 13.41 655.54 66 1011
05/24/06 15:20 1859 30.84 13.41 655.54 66 1011
05/24/06 16:17 1916 30.84 13.41 655.54 66 1011
05/24/06 17:22 1981 30.83 13.40 655.55 66 1011
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Well ID: PW Job No.: 106-294
Client: Associated Electric Coop
Location: Norborne, Missouri Site
Well Information: Test pumping well with 0.080-inch slot wire-wrapped screen set from 51.5 to 71.5 feet below grade
Test Information: 72-Hour Constant-rate aquifer test
Measuring Point: Top of 12-inch steel casing, approx. 2.0 feet above grade. 686.38 Measuring Point Elevation

Orifice Pipe Diameter: 6 Orifice Dia.: 5 Orifice Constant: 0.791

Date/Time

Elapsed
Time from

Start of 
Test

Elapsed
Time from 

Start of 
Step

Depth to
Water

Observed
Drawdown

Water 
Elevation

Manometer 
Reading

Pumping 
Rate Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet) (inches) (gpm)
05/24/06 18:30 2049 30.83 13.40 655.55 66 1011
05/24/06 19:27 2106 30.84 13.41 655.54 66 1011
05/24/06 20:24 2163 30.84 13.41 655.54 66 1011
05/25/06 7:07 2806 30.84 13.41 655.54 66 1011
05/25/06 8:21 2880 30.83 13.40 655.55 66 1011
05/25/06 10:23 3002 30.82 13.39 655.56 66 1011
05/25/06 11:58 3097 30.81 13.38 655.57 66 1011
05/25/06 14:29 3248 30.84 13.41 655.54 66 1011
05/25/06 16:31 3370 30.84 13.41 655.54 66 1011
05/25/06 17:25 3424 30.84 13.41 655.54 66 1011
05/25/06 19:58 3577 30.85 13.42 655.53 66 1011
05/26/06 7:22 4261 30.95 13.52 655.43 66 1011
05/26/06 8:30 4329 30.96 13.53 655.42  
05/26/06 8:33 4332 0  Pump Off Start Recovery
05/26/06 8:34 4333 1 19.77 2.34 666.61  
05/26/06 8:35 4334 2 19.36 1.93 667.02  
05/26/06 8:36 4335 3 19.11 1.68 667.27  
05/26/06 8:37 4336 4 18.88 1.45 667.50  
05/26/06 8:38 4337 5 18.88 1.45 667.50  
05/26/06 8:39 4338 6 18.80 1.37 667.58  
05/26/06 8:42 4341 9 18.67 1.24 667.71  
05/26/06 8:43 4342 10 18.83 1.40 667.55  
05/26/06 8:46 4345 13 18.57 1.14 667.81  
05/26/06 8:48 4347 15 18.52 1.09 667.86  
05/26/06 8:59 4358 26 18.46 1.03 667.92  
05/26/06 9:00 4359 27 18.42 0.99 667.96  
05/26/06 9:05 4364 32 18.38 0.95 668.00  
05/26/06 9:15 4374 42 18.35 0.92 668.03  
05/26/06 9:20 4379 47 18.33 0.90 668.05  
05/26/06 9:41 4400 68 18.29 0.86 668.09  
05/26/06 14:23 4682 350 18.11 0.68 668.27  
05/26/06 15:55 4774 442 18.08 0.65 668.30  
05/26/06 17:49 4888 556 18.09 0.66 668.29  
05/27/06 6:58 5677 1345 18.16 0.73 668.22  

File: AEC Constant-Rate Test Data.xls  Print Date: 07/10/06 Page 2 of 2



PW Constant-Rate Test
Pumping Period Water Level Data

In-Situ Inc. Hermit 3000

Report generated: 05/26/06 17:41:28
Report from file: C:\Win-Situ\Data\SN45692 2006-05-23 081947 AEC Con-Rate.bin
DataMgr Version 3.71

Serial number: 45692
Firmware Version 7.1
Unit name: Hermit 3000

Test name: AEC Con-Rate

Test defined on: 05/22/06 7:48:28
Test started on: 05/23/06 8:19:47
Test stopped on: N/A N/A
Test extracted on: 05/23/06 21:30:48

Data gathered using Logarithmic testing
   Maximum time between data points:      10 Minutes
   Number of data samples: 532

TOTAL DATA SAMPLES 532

Channel number [1]
  Measurement type: Pressure
  Channel name: PW
  Linearity: 0.1254
  Scale: 19.8458
  Offset: -0.0609
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 17.21 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 27.228 Feet H2O

Channel number [2]
  Measurement type: Pressure
  Channel name: TB-06-2
  Linearity: 0.1185
  Scale: 20.0059
  Offset: 0.0508
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 17.73 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 22.812 Feet H2O

Channel number [3]
  Measurement type: Pressure
  Channel name: TB-06-4
  Linearity: 0.0239
  Scale: 10.0987
  Offset: 0.9336
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.43 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 16.042 Feet H2O
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PW Constant-Rate Test
Pumping Period Water Level Data

Channel number [4]
  Measurement type: Pressure
  Channel name: TB-06-5
  Linearity: 0.0174
  Scale: 10.0857
  Offset: -0.0818
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.24 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 17.445 Feet H2O

Channel number [5]
  Measurement type: Pressure
  Channel name: TB-06-6
  Linearity: 0.0453
  Scale: 9.9843
  Offset: 0.0068
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 19.31 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 17.392 Feet H2O

Channel number [6]
  Measurement type: Pressure
  Channel name: TB-06-7
  Linearity: 0.1437
  Scale: 20.0812
  Offset: 0.0342
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.3 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 23.435 Feet H2O

Channel number [0]
  Measurement type: Barometric Pressure
  Channel name: Barometric
  Linearity: 0
  Scale: 0
  Offset: 0
  Warmup: 50

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/23/06 8:19 0 17.443 17.930 19.427 19.432 19.515 18.299 29.428
05/23/06 8:20 1.0943 17.477 17.947 19.428 19.431 19.516 18.307 29.430
05/23/06 8:20 1.1535 17.324 17.930 19.422 19.435 19.516 18.307 29.430
05/23/06 8:20 1.2162 17.353 17.930 19.422 19.432 19.516 18.310 29.430
05/23/06 8:21 1.2825 20.672 18.446 19.449 19.437 19.939 18.319 29.430
05/23/06 8:21 1.3528 25.901 19.798 19.736 19.474 20.743 18.348 29.428
05/23/06 8:21 1.4273 26.891 20.314 20.009 19.556 21.088 18.401 29.430
05/23/06 8:21 1.5063 27.236 20.665 20.205 19.641 21.354 18.456 29.428
05/23/06 8:21 1.59 27.328 20.859 20.338 19.721 21.514 18.514 29.428
05/23/06 8:21 1.6785 27.549 21.012 20.449 19.789 21.640 18.570 29.430
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PW Constant-Rate Test
Pumping Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/23/06 8:21 1.7723 27.655 21.149 20.539 19.855 21.750 18.614 29.428
05/23/06 8:21 1.8717 27.793 21.262 20.612 19.915 21.845 18.663 29.430
05/23/06 8:21 1.977 27.903 21.363 20.681 19.973 21.929 18.704 29.430
05/23/06 8:21 2.0885 28.017 21.459 20.742 20.027 22.009 18.748 29.430
05/23/06 8:21 2.2067 28.089 21.543 20.801 20.081 22.078 18.786 29.432
05/23/06 8:22 2.3318 28.058 21.615 20.853 20.132 22.149 18.826 29.430
05/23/06 8:22 2.4643 28.334 21.691 20.906 20.183 22.211 18.867 29.432
05/23/06 8:22 2.6048 28.400 21.780 20.958 20.231 22.290 18.908 29.432
05/23/06 8:22 2.7537 28.523 21.856 21.006 20.283 22.356 18.946 29.432
05/23/06 8:22 2.9112 28.538 21.922 21.053 20.332 22.417 18.990 29.432
05/23/06 8:22 3.078 28.644 21.983 21.100 20.377 22.475 19.025 29.434
05/23/06 8:23 3.2548 28.655 22.041 21.139 20.422 22.531 19.065 29.432
05/23/06 8:23 3.4422 28.825 22.099 21.180 20.466 22.583 19.103 29.436
05/23/06 8:23 3.6405 28.733 22.151 21.219 20.508 22.635 19.138 29.434
05/23/06 8:23 3.8507 28.839 22.198 21.256 20.550 22.683 19.176 29.434
05/23/06 8:23 4.0733 28.923 22.250 21.295 20.591 22.731 19.211 29.434
05/23/06 8:24 4.3092 29.104 22.311 21.326 20.627 22.782 19.249 29.420
05/23/06 8:24 4.559 29.219 22.354 21.361 20.665 22.827 19.284 29.418
05/23/06 8:24 4.8237 29.270 22.406 21.396 20.709 22.869 19.322 29.416
05/23/06 8:24 5.104 29.319 22.432 21.427 20.741 22.909 19.351 29.418
05/23/06 8:25 5.4008 29.420 22.476 21.459 20.776 22.950 19.386 29.414
05/23/06 8:25 5.7153 29.394 22.514 21.489 20.805 22.987 19.424 29.414
05/23/06 8:25 6.0485 29.385 22.540 21.516 20.836 23.023 19.456 29.416
05/23/06 8:26 6.4013 29.420 22.577 21.545 20.866 23.060 19.485 29.414
05/23/06 8:26 6.7752 29.495 22.606 21.573 20.893 23.091 19.514 29.414
05/23/06 8:26 7.1712 29.552 22.632 21.602 20.922 23.122 19.541 29.414
05/23/06 8:27 7.5905 29.486 22.664 21.624 20.947 23.154 19.570 29.414
05/23/06 8:27 8.0348 29.466 22.690 21.650 20.971 23.184 19.599 29.414
05/23/06 8:28 8.5055 29.538 22.719 21.673 20.995 23.211 19.622 29.414
05/23/06 8:28 9.004 29.609 22.742 21.698 21.017 23.239 19.651 29.412
05/23/06 8:29 9.532 29.572 22.763 21.720 21.038 23.265 19.675 29.414
05/23/06 8:29 10.0913 29.698 22.783 21.742 21.057 23.290 19.698 29.416
05/23/06 8:34 15.053 29.813 22.919 21.879 21.180 23.449 19.847 29.414
05/23/06 8:39 20.0428 29.856 22.994 21.964 21.244 23.528 19.931 29.414
05/23/06 8:44 25.2087 29.839 23.023 22.012 21.289 23.565 19.981 29.418
05/23/06 8:49 29.9433 29.882 23.052 22.053 21.312 23.588 20.013 29.422
05/23/06 8:59 39.8997 29.882 23.116 22.115 21.369 23.660 20.094 29.430
05/23/06 9:02 42.2585 30.075 23.174 22.148 21.390 23.711 20.118 29.430
05/23/06 9:04 44.7572 30.193 23.212 22.174 21.413 23.748 20.141 29.432
05/23/06 9:09 50.2073 30.155 23.241 22.200 21.438 23.777 20.170 29.432
05/23/06 9:19 59.6547 30.224 23.278 22.235 21.470 23.821 20.217 29.434
05/23/06 9:39 79.521 30.379 23.348 22.283 21.524 23.887 20.287 29.441
05/23/06 9:59 100.0878 30.402 23.374 22.311 21.550 23.918 20.325 29.424

05/23/06 10:49 149.7107 30.431 23.426 22.359 21.608 23.991 20.415 29.371
05/23/06 11:17 177.9148 30.526 23.458 22.387 21.634 24.020 20.447 29.367
05/23/06 11:27 187.9148 30.506 23.464 22.397 21.646 24.036 20.462 29.373
05/23/06 11:37 197.9148 30.333 23.417 22.390 21.649 24.006 20.473 29.392
05/23/06 11:47 207.9148 30.394 23.429 22.394 21.645 24.030 20.494 29.396
05/23/06 11:57 217.9148 30.414 23.429 22.384 21.646 23.990 20.441 29.396
05/23/06 12:07 227.9148 30.408 23.438 22.396 21.652 24.040 20.508 29.384
05/23/06 12:17 237.9148 30.397 23.432 22.391 21.658 24.012 20.482 29.379
05/23/06 12:27 247.9148 30.460 23.475 22.407 21.672 24.040 20.494 29.379
05/23/06 12:37 257.9148 30.500 23.484 22.413 21.678 24.055 20.517 29.377
05/23/06 12:47 267.9148 30.494 23.487 22.415 21.684 24.058 20.517 29.369
05/23/06 12:57 277.9148 30.514 23.493 22.418 21.688 24.064 20.514 29.375
05/23/06 13:07 287.9148 30.511 23.501 22.422 21.697 24.067 20.531 29.377
05/23/06 13:17 297.9148 30.532 23.507 22.425 21.704 24.080 20.537 29.377
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PW Constant-Rate Test
Pumping Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/23/06 13:27 307.9148 30.552 23.504 22.425 21.704 24.075 20.546 29.373
05/23/06 13:37 317.9148 30.540 23.507 22.426 21.707 24.093 20.552 29.369
05/23/06 13:47 327.9148 30.529 23.507 22.419 21.710 24.084 20.549 29.361
05/23/06 13:57 337.9148 30.517 23.510 22.416 21.712 24.088 20.555 29.357
05/23/06 14:07 347.9148 30.523 23.516 22.420 21.718 24.097 20.566 29.359
05/23/06 14:17 357.9148 30.526 23.527 22.422 21.723 24.098 20.564 29.361
05/23/06 14:27 367.9148 30.586 23.530 22.419 21.729 24.094 20.566 29.361
05/23/06 14:37 377.9148 30.534 23.525 22.413 21.729 24.091 20.564 29.361
05/23/06 14:47 387.9148 30.554 23.536 22.418 21.734 24.111 20.590 29.365
05/23/06 15:07 407.9148 30.543 23.533 22.416 21.741 24.126 20.610 29.365
05/23/06 15:27 427.9148 30.554 23.545 22.412 21.750 24.124 20.610 29.355
05/23/06 15:47 447.9148 30.563 23.545 22.406 21.755 24.127 20.607 29.347
05/23/06 16:07 467.9148 30.540 23.551 22.401 21.767 24.135 20.616 29.341
05/23/06 16:27 487.9148 30.603 23.559 22.394 21.770 24.146 20.625 29.333
05/23/06 16:47 507.9148 30.560 23.565 22.387 21.779 24.153 20.642 29.322
05/23/06 17:07 527.9148 30.543 23.568 22.372 21.777 24.132 20.610 29.314
05/23/06 17:27 547.9148 30.569 23.574 22.369 21.793 24.171 20.660 29.306
05/23/06 17:47 567.9148 30.595 23.583 22.365 21.799 24.181 20.677 29.300
05/23/06 18:07 587.9148 30.592 23.588 22.350 21.801 24.165 20.660 29.288
05/23/06 18:27 607.9148 30.592 23.594 22.350 21.811 24.175 20.668 29.286
05/23/06 18:47 627.9148 30.600 23.600 22.349 21.814 24.179 20.671 29.286
05/23/06 19:07 647.9148 30.583 23.609 22.350 21.827 24.195 20.692 29.286
05/23/06 19:27 667.9148 30.655 23.609 22.355 21.827 24.195 20.689 29.286
05/23/06 19:47 687.9148 30.644 23.614 22.355 21.834 24.201 20.698 29.282
05/23/06 20:07 707.9148 30.623 23.617 22.356 21.840 24.207 20.709 29.282
05/23/06 20:27 727.9148 30.623 23.626 22.353 21.846 24.214 20.712 29.276
05/23/06 20:47 747.9148 30.632 23.632 22.349 21.852 24.218 20.721 29.270
05/23/06 21:07 767.9148 30.652 23.638 22.349 21.859 24.227 20.730 29.263
05/23/06 21:27 787.9148 30.675 23.640 22.342 21.863 24.230 20.735 29.253
05/23/06 21:47 807.9148 30.684 23.646 22.342 21.871 24.236 20.738 29.253
05/23/06 22:07 827.9148 30.632 23.655 22.345 21.878 24.246 20.747 29.255
05/23/06 22:27 847.9148 30.689 23.667 22.355 21.885 24.253 20.753 29.259
05/23/06 22:47 867.9148 30.684 23.672 22.362 21.892 24.260 20.765 29.263
05/23/06 23:07 887.9148 30.710 23.675 22.365 21.897 24.268 20.770 29.263
05/23/06 23:27 907.9148 30.750 23.681 22.371 21.903 24.272 20.779 29.268
05/23/06 23:47 927.9148 30.698 23.684 22.377 21.907 24.278 20.782 29.272
05/24/06 0:07 947.9148 30.701 23.693 22.372 21.913 24.282 20.785 29.268
05/24/06 0:27 967.9148 30.724 23.695 22.375 21.917 24.286 20.791 29.268
05/24/06 0:47 987.9148 30.715 23.695 22.361 21.919 24.288 20.794 29.253
05/24/06 1:07 1007.915 30.718 23.695 22.349 21.920 24.289 20.797 29.243
05/24/06 1:27 1027.915 30.692 23.701 22.358 21.927 24.297 20.805 29.247
05/24/06 1:47 1047.915 30.701 23.707 22.343 21.930 24.299 20.805 29.235
05/24/06 2:07 1067.915 30.721 23.710 22.327 21.935 24.301 20.808 29.219
05/24/06 2:27 1087.915 30.724 23.710 22.308 21.935 24.302 20.808 29.200
05/24/06 2:47 1107.915 30.707 23.716 22.323 21.942 24.311 20.817 29.213
05/24/06 3:07 1127.915 30.707 23.722 22.333 21.948 24.317 20.826 29.223
05/24/06 3:27 1147.915 30.750 23.730 22.346 21.955 24.324 20.832 29.233
05/24/06 3:47 1167.915 30.727 23.727 22.340 21.955 24.323 20.835 29.227
05/24/06 4:07 1187.915 30.756 23.736 22.330 21.959 24.330 20.840 29.217
05/24/06 4:27 1207.915 30.747 23.736 22.334 21.964 24.333 20.846 29.221
05/24/06 4:47 1227.915 30.761 23.742 22.346 21.971 24.338 20.852 29.233
05/24/06 5:07 1247.915 30.773 23.742 22.336 21.973 24.338 20.852 29.223
05/24/06 5:27 1267.915 30.741 23.742 22.340 21.974 24.341 20.858 29.231
05/24/06 5:47 1287.915 30.770 23.751 22.350 21.978 24.347 20.861 29.239
05/24/06 6:07 1307.915 30.773 23.748 22.326 21.978 24.346 20.861 29.217
05/24/06 6:27 1327.915 30.756 23.748 22.314 21.978 24.347 20.861 29.202
05/24/06 6:47 1347.915 30.767 23.753 22.315 21.984 24.354 20.867 29.204
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PW Constant-Rate Test
Pumping Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/24/06 7:07 1367.915 30.816 23.771 22.320 21.992 24.367 20.872 29.204
05/24/06 7:27 1387.915 30.790 23.765 22.320 21.992 24.347 20.875 29.204
05/24/06 7:47 1407.915 30.819 23.774 22.312 21.993 24.364 20.875 29.200
05/24/06 8:07 1427.915 30.810 23.782 22.321 22.005 24.382 20.890 29.217
05/24/06 8:27 1447.915 30.799 23.779 22.320 22.005 24.380 20.890 29.225
05/24/06 8:47 1467.915 30.822 23.785 22.320 22.009 24.385 20.893 29.235
05/24/06 9:07 1487.915 30.833 23.791 22.327 22.015 24.392 20.902 29.251
05/24/06 9:27 1507.915 30.801 23.788 22.317 22.013 24.391 20.902 29.249
05/24/06 9:47 1527.915 30.816 23.791 22.323 22.016 24.392 20.904 29.257

05/24/06 10:07 1547.915 30.847 23.791 22.314 22.019 24.392 20.904 29.249
05/24/06 10:27 1567.915 30.816 23.788 22.314 22.019 24.389 20.907 29.245
05/24/06 10:47 1587.915 30.824 23.791 22.315 22.022 24.401 20.919 29.247
05/24/06 11:07 1607.915 30.813 23.797 22.311 22.029 24.411 20.931 29.243
05/24/06 11:27 1627.915 30.796 23.788 22.296 22.025 24.383 20.902 29.239
05/24/06 11:47 1647.915 30.839 23.794 22.305 22.029 24.393 20.913 29.245
05/24/06 12:07 1667.915 30.816 23.800 22.299 22.034 24.399 20.916 29.239
05/24/06 12:27 1687.915 30.850 23.803 22.299 22.034 24.391 20.899 29.237
05/24/06 12:47 1707.915 30.830 23.803 22.295 22.034 24.380 20.893 29.237
05/24/06 13:07 1727.915 30.839 23.803 22.283 22.035 24.383 20.902 29.233
05/24/06 13:27 1747.915 30.847 23.806 22.285 22.038 24.431 20.954 29.227
05/24/06 13:47 1767.915 30.833 23.803 22.270 22.037 24.408 20.931 29.219
05/24/06 14:07 1787.915 30.827 23.808 22.264 22.041 24.411 20.939 29.210
05/24/06 14:27 1807.915 30.839 23.808 22.256 22.044 24.409 20.936 29.206
05/24/06 14:47 1827.915 30.781 23.811 22.250 22.045 24.417 20.951 29.202
05/24/06 15:07 1847.915 30.822 23.806 22.245 22.048 24.445 20.989 29.200
05/24/06 15:27 1867.915 30.796 23.806 22.237 22.050 24.409 20.939 29.196
05/24/06 15:47 1887.915 30.833 23.806 22.229 22.053 24.453 20.998 29.192
05/24/06 16:07 1907.915 30.827 23.800 22.222 22.050 24.421 20.945 29.188
05/24/06 16:27 1927.915 30.842 23.808 22.218 22.048 24.391 20.919 29.182
05/24/06 16:47 1947.915 30.842 23.803 22.213 22.047 24.412 20.942 29.174
05/24/06 17:07 1967.915 30.822 23.803 22.209 22.047 24.408 20.948 29.170
05/24/06 17:27 1987.915 30.807 23.800 22.194 22.047 24.404 20.934 29.156
05/24/06 17:47 2007.915 30.830 23.803 22.190 22.048 24.408 20.942 29.149
05/24/06 18:07 2027.915 30.845 23.803 22.187 22.047 24.414 20.945 29.143
05/24/06 18:27 2047.915 30.842 23.803 22.183 22.048 24.408 20.942 29.141
05/24/06 18:47 2067.915 30.810 23.800 22.177 22.048 24.408 20.942 29.135
05/24/06 19:07 2087.915 30.804 23.803 22.174 22.048 24.412 20.948 29.133
05/24/06 19:27 2107.915 30.856 23.806 22.174 22.053 24.417 20.948 29.133
05/24/06 19:47 2127.915 30.873 23.806 22.172 22.051 24.415 20.954 29.133
05/24/06 20:07 2147.915 30.824 23.806 22.172 22.053 24.415 20.954 29.135
05/24/06 20:27 2167.915 30.830 23.806 22.174 22.054 24.419 20.957 29.133
05/24/06 20:47 2187.915 30.839 23.808 22.175 22.054 24.421 20.957 29.133
05/24/06 21:07 2207.915 30.833 23.806 22.181 22.054 24.421 20.963 29.131
05/24/06 21:27 2227.915 30.822 23.806 22.183 22.057 24.419 20.960 29.127
05/24/06 21:47 2247.915 30.827 23.806 22.187 22.056 24.422 20.966 29.123
05/24/06 22:07 2267.915 30.827 23.808 22.190 22.059 24.425 20.969 29.121
05/24/06 22:27 2287.915 30.830 23.808 22.200 22.059 24.425 20.969 29.125
05/24/06 22:47 2307.915 30.813 23.803 22.202 22.054 24.424 20.969 29.121
05/24/06 23:07 2327.915 30.842 23.803 22.200 22.054 24.422 20.966 29.119
05/24/06 23:27 2347.915 30.862 23.806 22.196 22.053 24.421 20.966 29.111
05/24/06 23:47 2367.915 30.859 23.806 22.193 22.054 24.421 20.969 29.107
05/25/06 0:07 2387.915 30.868 23.803 22.190 22.053 24.419 20.966 29.105
05/25/06 0:27 2407.915 30.824 23.803 22.186 22.053 24.421 20.966 29.094
05/25/06 0:47 2427.915 30.856 23.806 22.180 22.053 24.422 20.969 29.092
05/25/06 1:07 2447.915 30.827 23.803 22.171 22.051 24.419 20.963 29.084
05/25/06 1:27 2467.915 30.827 23.803 22.177 22.053 24.421 20.969 29.088
05/25/06 1:47 2487.915 30.816 23.803 22.177 22.053 24.419 20.969 29.084
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PW Constant-Rate Test
Pumping Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/25/06 2:07 2507.915 30.850 23.800 22.174 22.051 24.422 20.966 29.080
05/25/06 2:27 2527.915 30.813 23.800 22.162 22.048 24.418 20.966 29.066
05/25/06 2:47 2547.915 30.853 23.803 22.155 22.048 24.418 20.969 29.060
05/25/06 3:07 2567.915 30.845 23.800 22.155 22.048 24.419 20.969 29.058
05/25/06 3:27 2587.915 30.833 23.797 22.149 22.048 24.418 20.969 29.052
05/25/06 3:47 2607.915 30.833 23.797 22.143 22.045 24.417 20.966 29.044
05/25/06 4:07 2627.915 30.813 23.797 22.145 22.047 24.417 20.969 29.044
05/25/06 4:27 2647.915 30.819 23.797 22.146 22.048 24.419 20.969 29.044
05/25/06 4:47 2667.915 30.836 23.797 22.150 22.050 24.419 20.969 29.042
05/25/06 5:07 2687.915 30.816 23.797 22.152 22.048 24.419 20.971 29.042
05/25/06 5:27 2707.915 30.816 23.794 22.150 22.048 24.419 20.971 29.033
05/25/06 5:47 2727.915 30.822 23.800 22.153 22.050 24.419 20.977 29.039
05/25/06 6:07 2747.915 30.865 23.800 22.155 22.048 24.422 20.980 29.039
05/25/06 6:27 2767.915 30.839 23.800 22.158 22.053 24.424 20.980 29.042
05/25/06 6:47 2787.915 30.819 23.800 22.165 22.051 24.424 20.980 29.048
05/25/06 7:07 2807.915 30.853 23.803 22.171 22.053 24.428 20.980 29.052
05/25/06 7:27 2827.915 30.847 23.803 22.175 22.053 24.430 20.980 29.068
05/25/06 7:47 2847.915 30.839 23.806 22.174 22.053 24.427 20.977 29.080
05/25/06 8:07 2867.915 30.827 23.806 22.181 22.054 24.425 20.980 29.105
05/25/06 8:27 2887.915 30.827 23.806 22.187 22.056 24.431 20.983 29.127
05/25/06 8:47 2907.915 30.804 23.803 22.183 22.051 24.427 20.977 29.133
05/25/06 9:07 2927.915 30.801 23.806 22.190 22.053 24.428 20.986 29.145
05/25/06 9:27 2947.915 30.833 23.806 22.191 22.054 24.437 20.989 29.149
05/25/06 9:47 2967.915 30.833 23.797 22.187 22.053 24.419 20.980 29.149

05/25/06 10:07 2987.915 30.813 23.794 22.784 22.053 24.422 20.983 29.147
05/25/06 10:27 3007.915 30.836 23.794 22.784 22.051 24.431 20.986 29.139
05/25/06 10:47 3027.915 30.833 23.794 22.779 22.050 24.424 20.989 29.131
05/25/06 11:07 3047.915 30.833 23.797 22.785 22.051 24.430 20.992 29.127
05/25/06 11:27 3067.915 30.856 23.791 22.778 22.053 24.404 20.971 29.123
05/25/06 11:47 3087.915 30.839 23.794 22.776 22.053 24.401 20.977 29.119
05/25/06 12:07 3107.915 30.827 23.794 22.779 22.057 24.409 20.977 29.111
05/25/06 12:27 3127.915 30.845 23.794 22.782 22.050 24.427 20.989 29.109
05/25/06 12:47 3147.915 30.850 23.808 22.787 22.059 24.425 20.986 29.107
05/25/06 13:07 3167.915 30.870 23.803 22.784 22.056 24.422 20.989 29.096
05/25/06 13:27 3187.915 30.822 23.808 22.785 22.060 24.431 20.998 29.094
05/25/06 13:47 3207.915 30.876 23.808 22.794 22.063 24.441 21.012 29.096
05/25/06 14:07 3227.915 30.859 23.814 22.795 22.066 24.428 20.977 29.092
05/25/06 14:27 3247.915 30.850 23.811 22.795 22.069 24.435 20.980 29.090
05/25/06 14:47 3267.915 30.862 23.811 22.785 22.060 24.431 20.995 29.086
05/25/06 15:07 3287.915 30.850 23.806 22.790 22.069 24.435 20.992 29.088
05/25/06 15:27 3307.915 30.847 23.806 22.790 22.070 24.437 20.998 29.080
05/25/06 15:47 3327.915 30.870 23.808 22.791 22.073 24.443 21.009 29.076
05/25/06 16:07 3347.915 30.862 23.806 22.792 22.075 24.428 20.995 29.072
05/25/06 16:27 3367.915 30.839 23.806 22.792 22.069 24.430 20.995 29.066
05/25/06 16:47 3387.915 30.847 23.806 22.792 22.072 24.424 20.995 29.064
05/25/06 17:07 3407.915 30.868 23.808 22.797 22.073 24.457 21.024 29.062
05/25/06 17:27 3427.915 30.865 23.808 22.791 22.070 24.441 21.006 29.058
05/25/06 17:47 3447.915 30.856 23.806 22.794 22.073 24.438 21.004 29.062
05/25/06 18:07 3467.915 30.862 23.806 22.788 22.069 24.430 20.995 29.056
05/25/06 18:27 3487.915 30.839 23.808 22.792 22.069 24.438 21.004 29.056
05/25/06 18:47 3507.915 30.845 23.806 22.792 22.070 24.438 21.001 29.054
05/25/06 19:07 3527.915 30.859 23.808 22.794 22.075 24.440 21.006 29.052
05/25/06 19:27 3547.915 30.865 23.811 22.797 22.075 24.441 21.009 29.054
05/25/06 19:47 3567.915 30.856 23.817 22.801 22.077 24.447 21.012 29.056
05/25/06 20:07 3587.915 30.868 23.817 22.797 22.076 24.443 21.009 29.060
05/25/06 20:27 3607.915 30.888 23.814 22.798 22.077 24.444 21.012 29.056
05/25/06 20:47 3627.915 30.850 23.817 22.798 22.082 24.451 21.012 29.060
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PW Constant-Rate Test
Pumping Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/25/06 21:07 3647.915 30.891 23.817 22.798 22.082 24.450 21.018 29.062
05/25/06 21:27 3667.915 30.862 23.820 22.806 22.086 24.456 21.024 29.062
05/25/06 21:47 3687.915 30.888 23.820 22.806 22.085 24.456 21.021 29.068
05/25/06 22:07 3707.915 30.807 23.791 22.795 22.060 24.435 21.012 29.068
05/25/06 22:27 3727.915 30.873 23.835 22.820 22.099 24.470 21.033 29.070
05/25/06 22:47 3747.915 30.913 23.829 22.813 22.094 24.464 21.027 29.066
05/25/06 23:07 3767.915 30.873 23.832 22.817 22.095 24.466 21.030 29.060
05/25/06 23:27 3787.915 30.862 23.832 22.817 22.096 24.464 21.033 29.056
05/25/06 23:47 3807.915 30.868 23.832 22.820 22.098 24.469 21.033 29.052
05/26/06 0:07 3827.915 30.908 23.835 22.822 22.101 24.472 21.036 29.052
05/26/06 0:27 3847.915 30.916 23.840 22.826 22.108 24.474 21.038 29.050
05/26/06 0:47 3867.915 30.913 23.846 22.830 22.110 24.480 21.041 29.048
05/26/06 1:07 3887.915 30.893 23.849 22.833 22.114 24.483 21.047 29.050
05/26/06 1:27 3907.915 30.934 23.852 22.838 22.120 24.486 21.050 29.052
05/26/06 1:47 3927.915 30.891 23.852 22.841 22.120 24.486 21.050 29.046
05/26/06 2:07 3947.915 30.928 23.858 22.844 22.123 24.490 21.050 29.042
05/26/06 2:27 3967.915 30.925 23.855 22.839 22.121 24.485 21.047 29.017
05/26/06 2:47 3987.915 30.893 23.861 22.845 22.127 24.493 21.050 29.011
05/26/06 3:07 4007.915 30.916 23.863 22.848 22.130 24.495 21.056 29.017
05/26/06 3:27 4027.915 30.908 23.869 22.857 22.137 24.505 21.065 29.033
05/26/06 3:47 4047.915 30.913 23.875 22.860 22.142 24.509 21.068 29.035
05/26/06 4:07 4067.915 30.934 23.878 22.865 22.143 24.511 21.073 29.048
05/26/06 4:27 4087.915 30.974 23.881 22.868 22.147 24.515 21.079 29.050
05/26/06 4:47 4107.915 30.928 23.887 22.873 22.153 24.521 21.079 29.058
05/26/06 5:07 4127.915 30.942 23.887 22.871 22.152 24.519 21.079 29.048
05/26/06 5:27 4147.915 30.942 23.890 22.874 22.156 24.519 21.079 29.050
05/26/06 5:47 4167.915 30.965 23.892 22.879 22.161 24.525 21.085 29.052
05/26/06 6:07 4187.915 30.942 23.895 22.883 22.163 24.529 21.088 29.054
05/26/06 6:27 4207.915 30.980 23.901 22.886 22.166 24.534 21.091 29.058
05/26/06 6:47 4227.915 30.965 23.904 22.893 22.171 24.538 21.103 29.068
05/26/06 7:07 4247.915 30.965 23.907 22.896 22.174 24.541 21.100 29.072
05/26/06 7:27 4267.915 30.968 23.913 22.902 22.179 24.547 21.103 29.080
05/26/06 7:47 4287.915 30.994 23.916 22.902 22.182 24.550 21.105 29.076
05/26/06 8:07 4307.915 30.939 23.919 22.905 22.185 24.553 21.108 29.084
05/26/06 8:17 4317.915 30.936 23.927 22.911 22.191 24.557 21.108 29.117
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PW Constant-Rate Test 
Recovery Period Water Level Data

In-Situ Inc. Hermit 3000

Report generated: 05/26/06 17:43:51
Report from file: C:\Win-Situ\Data\SN45692 2006-05-26 083252 AEC Con-Rate Rec.bin
DataMgr Version 3.71

Serial number: 45692
Firmware Version 7.1
Unit name: Hermit 3000

Test name: AEC Con-Rate Rec

Test defined on: 05/22/06 7:55:53
Test started on: 05/26/06 8:32:52
Test stopped on: N/A N/A
Test extracted on: 05/26/06 17:43:06

Data gathered using Logarithmic testing
   Maximum time between data points:      10 Minutes
   Number of data samples: 155

TOTAL DATA SAMPLES 155

Channel number [1]
  Measurement type: Pressure
  Channel name: PW
  Linearity: 0.1254
  Scale: 19.8458
  Offset: -0.0609
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 17.21 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 27.228 Feet H2O

Channel number [2]
  Measurement type: Pressure
  Channel name: TB-06-2
  Linearity: 0.1185
  Scale: 20.0059
  Offset: 0.0508
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 23.95 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 16.642 Feet H2O

Channel number [3]
  Measurement type: Pressure
  Channel name: TB-06-4
  Linearity: 0.0239
  Scale: 10.0987
  Offset: 0.9336
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 22.94 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 12.572 Feet H2O
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PW Constant-Rate Test 
Recovery Period Water Level Data

Channel number [4]
  Measurement type: Pressure
  Channel name: TB-06-5
  Linearity: 0.0174
  Scale: 10.0857
  Offset: -0.0818
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 22.23 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 14.495 Feet H2O

Channel number [5]
  Measurement type: Pressure
  Channel name: TB-06-6
  Linearity: 0.0453
  Scale: 9.9843
  Offset: 0.0068
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 24.61 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 12.148 Feet H2O

Channel number [6]
  Measurement type: Pressure
  Channel name: TB-06-7
  Linearity: 0.1437
  Scale: 20.0812
  Offset: 0.0342
  Warmup: 50
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.3 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 23.435 Feet H2O

Channel number [0]
  Measurement type: Barometric Pressure
  Channel name: Barometric
  Linearity: 0
  Scale: 0
  Offset: 0
  Warmup: 50

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/26/06 8:32 0 30.936 23.980 22.956 22.234 24.620 21.117 29.129
05/26/06 8:32 0.0382 30.974 23.980 22.956 22.233 24.618 21.114 29.131
05/26/06 8:32 0.0763 30.974 23.980 22.956 22.233 24.618 21.117 29.131
05/26/06 8:32 0.1145 30.968 23.977 22.956 22.233 24.618 21.114 29.131
05/26/06 8:33 0.1527 30.968 23.980 22.956 22.233 24.618 21.114 29.131
05/26/06 8:33 0.1908 30.997 23.980 22.956 22.233 24.618 21.117 29.131
05/26/06 8:33 0.229 30.977 23.980 22.956 22.231 24.618 21.117 29.133
05/26/06 8:33 0.2672 30.965 23.980 22.956 22.233 24.618 21.117 29.133
05/26/06 8:33 0.3053 30.982 23.980 22.956 22.231 24.618 21.114 29.131
05/26/06 8:33 0.3435 30.977 23.954 22.956 22.231 24.535 21.114 29.133
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PW Constant-Rate Test 
Recovery Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/26/06 8:33 0.3817 26.485 23.401 22.931 22.227 24.177 21.108 29.131
05/26/06 8:33 0.4198 22.976 22.566 22.819 22.211 23.681 21.094 29.133
05/26/06 8:33 0.458 21.931 21.958 22.632 22.179 23.308 21.071 29.133
05/26/06 8:33 0.4962 21.346 21.653 22.464 22.134 23.115 21.036 29.133
05/26/06 8:33 0.5343 21.064 21.468 22.353 22.086 22.961 21.006 29.133
05/26/06 8:33 0.5725 20.837 21.274 22.255 22.042 22.814 20.974 29.133
05/26/06 8:33 0.6107 20.713 21.149 22.165 22.000 22.717 20.945 29.131
05/26/06 8:33 0.6488 20.554 21.056 22.099 21.962 22.642 20.916 29.131
05/26/06 8:33 0.687 20.488 20.964 22.044 21.925 22.564 20.893 29.133
05/26/06 8:33 0.7252 20.387 20.885 21.990 21.892 22.502 20.867 29.133
05/26/06 8:33 0.7633 20.330 20.830 21.943 21.861 22.451 20.843 29.135
05/26/06 8:33 0.8028 20.255 20.764 21.904 21.832 22.398 20.823 29.133
05/26/06 8:33 0.8447 20.200 20.709 21.867 21.803 22.353 20.802 29.133
05/26/06 8:33 0.889 20.148 20.659 21.829 21.775 22.311 20.782 29.133
05/26/06 8:33 0.936 20.099 20.607 21.796 21.749 22.267 20.759 29.133
05/26/06 8:33 0.9858 20.047 20.561 21.764 21.720 22.227 20.741 29.135
05/26/06 8:33 1.0385 19.998 20.514 21.732 21.691 22.188 20.715 29.133
05/26/06 8:33 1.0943 19.978 20.480 21.707 21.667 22.162 20.700 29.135
05/26/06 8:34 1.1535 19.875 20.430 21.666 21.629 22.111 20.674 29.133
05/26/06 8:34 1.2162 19.837 20.384 21.635 21.597 22.072 20.654 29.135
05/26/06 8:34 1.2825 19.791 20.340 21.603 21.568 22.034 20.628 29.135
05/26/06 8:34 1.3528 19.742 20.297 21.572 21.542 21.994 20.607 29.135
05/26/06 8:34 1.4273 19.690 20.251 21.542 21.510 21.955 20.584 29.133
05/26/06 8:34 1.5063 19.661 20.204 21.514 21.479 21.917 20.564 29.135
05/26/06 8:34 1.59 19.621 20.164 21.485 21.453 21.876 20.534 29.135
05/26/06 8:34 1.6785 19.589 20.117 21.456 21.420 21.837 20.514 29.133
05/26/06 8:34 1.7723 19.535 20.074 21.429 21.390 21.803 20.491 29.135
05/26/06 8:34 1.8717 19.466 20.030 21.400 21.361 21.765 20.462 29.137
05/26/06 8:34 1.977 19.454 19.993 21.372 21.329 21.730 20.438 29.137
05/26/06 8:34 2.0885 19.431 19.949 21.345 21.299 21.694 20.415 29.137
05/26/06 8:35 2.2067 19.370 19.911 21.317 21.268 21.656 20.389 29.137
05/26/06 8:35 2.3318 19.345 19.871 21.289 21.239 21.619 20.362 29.137
05/26/06 8:35 2.4643 19.278 19.836 21.263 21.207 21.582 20.336 29.139
05/26/06 8:35 2.6048 19.272 19.795 21.234 21.178 21.546 20.310 29.135
05/26/06 8:35 2.7537 19.224 19.761 21.206 21.147 21.511 20.284 29.137
05/26/06 8:35 2.9112 19.212 19.720 21.181 21.118 21.477 20.258 29.137
05/26/06 8:35 3.078 19.131 19.694 21.154 21.089 21.443 20.228 29.139
05/26/06 8:36 3.2548 19.111 19.653 21.127 21.060 21.407 20.202 29.137
05/26/06 8:36 3.4422 19.094 19.621 21.101 21.032 21.372 20.179 29.137
05/26/06 8:36 3.6405 19.068 19.589 21.075 21.003 21.341 20.150 29.139
05/26/06 8:36 3.8507 19.025 19.558 21.051 20.974 21.307 20.124 29.137
05/26/06 8:36 4.0733 18.947 19.526 21.025 20.947 21.274 20.097 29.137
05/26/06 8:37 4.3092 19.039 19.514 20.999 20.918 21.246 20.068 29.125
05/26/06 8:37 4.559 19.022 19.479 20.976 20.896 21.215 20.042 29.123
05/26/06 8:37 4.8237 18.990 19.453 20.951 20.872 21.184 20.016 29.123
05/26/06 8:37 5.104 18.964 19.424 20.929 20.845 21.155 19.987 29.123
05/26/06 8:38 5.4008 18.938 19.395 20.904 20.821 21.128 19.963 29.125
05/26/06 8:38 5.7153 18.912 19.369 20.882 20.796 21.099 19.940 29.125
05/26/06 8:38 6.0485 18.889 19.346 20.860 20.772 21.068 19.911 29.125
05/26/06 8:39 6.4013 18.863 19.317 20.837 20.749 21.042 19.887 29.125
05/26/06 8:39 6.7752 18.837 19.294 20.816 20.727 21.013 19.864 29.127
05/26/06 8:40 7.1712 18.817 19.273 20.795 20.707 20.986 19.838 29.125
05/26/06 8:40 7.5905 18.797 19.247 20.777 20.686 20.964 19.815 29.127
05/26/06 8:40 8.0348 18.780 19.230 20.758 20.668 20.938 19.794 29.129
05/26/06 8:41 8.5055 18.760 19.213 20.742 20.647 20.916 19.774 29.127
05/26/06 8:41 9.004 18.751 19.192 20.724 20.631 20.895 19.750 29.129
05/26/06 8:42 9.532 18.734 19.172 20.705 20.612 20.874 19.733 29.129
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PW Constant-Rate Test 
Recovery Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------
05/26/06 8:42 10.0913 18.708 19.152 20.688 20.596 20.853 19.713 29.129
05/26/06 8:43 10.6838 18.679 19.134 20.672 20.580 20.837 19.692 29.129
05/26/06 8:44 11.3113 18.693 19.120 20.656 20.564 20.815 19.675 29.129
05/26/06 8:44 11.9762 18.676 19.105 20.653 20.549 20.799 19.657 29.131
05/26/06 8:45 12.6803 18.630 19.088 20.625 20.536 20.783 19.643 29.133
05/26/06 8:46 13.4262 18.647 19.073 20.612 20.522 20.766 19.622 29.133
05/26/06 8:47 14.2162 18.639 19.062 20.600 20.510 20.753 19.608 29.135
05/26/06 8:47 15.053 18.627 19.050 20.584 20.498 20.738 19.593 29.137
05/26/06 8:48 15.9395 18.572 19.036 20.571 20.485 20.719 19.579 29.137
05/26/06 8:49 16.8785 18.598 19.021 20.557 20.474 20.705 19.558 29.137
05/26/06 8:50 17.8732 18.549 19.010 20.545 20.462 20.693 19.546 29.139
05/26/06 8:51 18.9268 18.569 18.998 20.532 20.450 20.682 19.535 29.139
05/26/06 8:52 20.0428 18.561 18.989 20.522 20.440 20.669 19.523 29.139
05/26/06 8:54 21.225 18.544 18.981 20.508 20.431 20.658 19.503 29.141
05/26/06 8:55 22.4772 18.512 18.963 20.497 20.420 20.643 19.494 29.143
05/26/06 8:56 23.8037 18.520 18.957 20.487 20.412 20.634 19.482 29.145
05/26/06 8:58 25.2087 18.512 18.946 20.476 20.404 20.627 19.471 29.147
05/26/06 8:59 26.697 18.503 18.940 20.468 20.396 20.618 19.465 29.147
05/26/06 9:01 28.2735 18.489 18.925 20.456 20.386 20.611 19.450 29.145
05/26/06 9:02 29.9433 18.486 18.923 20.446 20.377 20.595 19.439 29.147
05/26/06 9:04 31.7122 18.477 18.911 20.433 20.369 20.582 19.424 29.149
05/26/06 9:06 33.5858 18.469 18.899 20.424 20.361 20.572 19.415 29.149
05/26/06 9:08 35.5705 18.460 18.894 20.412 20.351 20.563 19.401 29.149
05/26/06 9:10 37.6728 18.448 18.885 20.400 20.343 20.543 19.380 29.147
05/26/06 9:12 39.8997 18.454 18.879 20.395 20.338 20.544 19.374 29.149
05/26/06 9:15 42.2585 18.443 18.870 20.380 20.329 20.530 19.360 29.147
05/26/06 9:17 44.7572 18.422 18.862 20.373 20.324 20.524 19.351 29.149
05/26/06 9:20 47.4038 18.417 18.859 20.365 20.312 20.515 19.337 29.151
05/26/06 9:23 50.2073 18.420 18.847 20.360 20.309 20.506 19.334 29.156
05/26/06 9:26 53.177 18.399 18.838 20.345 20.302 20.498 19.316 29.158
05/26/06 9:29 56.3227 18.405 18.833 20.342 20.294 20.488 19.307 29.162
05/26/06 9:32 59.6547 18.397 18.824 20.330 20.287 20.479 19.302 29.158
05/26/06 9:36 63.1842 18.382 18.818 20.320 20.281 20.460 19.281 29.162
05/26/06 9:39 66.9227 18.376 18.809 20.313 20.275 20.456 19.278 29.162
05/26/06 9:43 70.8828 18.804 20.306 20.270 20.451 19.264 29.160
05/26/06 9:47 75.0777 18.792 20.297 20.264 20.444 19.252 29.164
05/26/06 9:52 79.521 18.804 20.298 20.262 20.454 19.258 29.160
05/26/06 9:57 84.2277 18.780 20.278 20.249 20.425 19.229 29.158

05/26/06 10:02 89.2132 18.775 20.273 20.242 20.418 19.226 29.160
05/26/06 10:07 94.494 18.769 20.269 20.238 20.418 19.217 29.162
05/26/06 10:12 100.0878 18.757 20.252 20.227 20.389 19.191 29.162
05/26/06 10:18 106.0132 18.751 20.243 20.219 20.376 19.170 29.160
05/26/06 10:25 112.2895 18.746 20.243 20.216 20.392 29.162
05/26/06 10:31 118.9378 18.740 20.230 20.200 20.372 29.162
05/26/06 10:38 125.98 18.734 20.222 20.201 20.357 29.160
05/26/06 10:46 133.4395 18.725 20.221 20.200 20.375 29.158
05/26/06 10:54 141.341 18.717 20.206 20.188 20.340 29.156
05/26/06 11:02 149.7107 18.714 20.203 20.188 20.356 29.158
05/26/06 11:20 167.9673 18.702 20.187 20.172 20.321 29.166
05/26/06 11:30 177.9148 18.696 20.183 20.168 20.318 29.162
05/26/06 11:40 187.9148 18.693 20.176 20.160 20.309 29.158
05/26/06 11:50 197.9148 18.688 20.168 20.156 20.305 29.153
05/26/06 12:00 207.9148 18.685 20.161 20.144 20.291 29.151
05/26/06 12:10 217.9148 18.679 20.160 20.149 20.296 29.158
05/26/06 12:20 227.9148 18.676 20.152 20.143 20.275 29.162
05/26/06 12:30 237.9148 18.670 20.154 20.144 20.298 29.158
05/26/06 12:40 247.9148 18.664 20.141 20.134 20.264 29.162
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PW Constant-Rate Test 
Recovery Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/26/06 12:50 257.9148 18.662 20.148 20.138 20.291 29.160
05/26/06 13:00 267.9148 18.656 20.136 20.133 20.260 29.160
05/26/06 13:10 277.9148 18.659 20.132 20.125 20.259 29.158
05/26/06 13:20 287.9148 18.653 20.130 20.122 20.259 19.016 29.156
05/26/06 13:30 297.9148 18.653 20.129 20.125 20.259 19.013 29.158
05/26/06 13:40 307.9148 18.653 20.125 20.117 20.246 18.993 29.158
05/26/06 13:50 317.9148 18.647 20.125 20.122 20.254 19.007 29.158
05/26/06 14:00 327.9148 18.644 20.114 20.118 20.233 18.961 29.156
05/26/06 14:10 337.9148 18.641 20.114 20.115 20.241 18.990 29.153
05/26/06 14:20 347.9148 18.108 18.641 20.113 20.115 20.253 18.993 29.145
05/26/06 14:30 357.9148 18.137 18.635 20.116 20.109 20.244 18.975 29.145
05/26/06 14:40 367.9148 18.131 18.635 20.108 20.108 20.235 18.978 29.141
05/26/06 14:50 377.9148 18.131 18.633 20.108 20.109 20.227 18.963 29.135
05/26/06 15:00 387.9148 18.129 18.627 20.103 20.108 20.231 18.969 29.131
05/26/06 15:10 397.9148 18.120 18.621 20.095 20.101 20.224 18.961 29.119
05/26/06 15:20 407.9148 18.126 18.618 20.091 20.101 20.206 18.926 29.109
05/26/06 15:30 417.9148 18.117 18.612 20.088 20.096 20.211 18.949 29.086
05/26/06 15:40 427.9148 18.111 18.609 20.082 20.093 20.211 18.949 29.068
05/26/06 15:50 437.9148 18.114 18.612 20.085 20.096 20.220 18.949 29.074
05/26/06 16:00 447.9148 18.108 18.606 20.079 20.092 20.204 18.934 29.056
05/26/06 16:10 457.9148 18.111 18.612 20.085 20.095 20.205 18.934 29.056
05/26/06 16:20 467.9148 18.114 18.609 20.087 20.095 20.201 18.926 29.058
05/26/06 16:30 477.9148 18.117 18.612 20.091 20.096 20.205 18.934 29.062
05/26/06 16:40 487.9148 18.117 18.618 20.091 20.099 20.217 18.940 29.062
05/26/06 16:50 497.9148 18.126 18.621 20.098 20.102 20.227 18.963 29.070
05/26/06 17:00 507.9148 18.120 18.615 20.091 20.096 20.208 18.926 29.066
05/26/06 17:10 517.9148 18.123 18.618 20.091 20.098 20.211 18.946 29.070
05/26/06 17:20 527.9148 18.123 18.618 20.095 20.101 20.206 18.928 29.072
05/26/06 17:30 537.9148 18.126 18.618 20.094 20.098 20.208 18.928 29.074
05/26/06 17:40 547.9148 18.123 18.618 20.097 20.101 20.209 18.926 29.070
05/26/06 17:50 557.9148 18.123 18.618 20.095 20.102 20.215 18.931 29.080
05/26/06 18:00 567.9148 18.126 18.621 20.100 20.102 20.215 18.934 29.078
05/26/06 18:10 577.9148 18.126 18.618 20.095 20.101 20.209 18.928 29.078
05/26/06 18:20 587.9148 18.126 18.621 20.098 20.102 20.212 18.928 29.074
05/26/06 18:30 597.9148 18.129 18.621 20.100 20.106 20.214 18.926 29.074
05/26/06 18:40 607.9148 18.126 18.621 20.098 20.103 20.209 18.923 29.070
05/26/06 18:50 617.9148 18.123 18.621 20.095 20.099 20.196 18.911 29.072
05/26/06 19:00 627.9148 18.129 18.621 20.100 20.105 20.208 18.920 29.072
05/26/06 19:10 637.9148 18.131 18.624 20.103 20.108 20.215 18.931 29.074
05/26/06 19:20 647.9148 18.129 18.624 20.101 20.105 20.211 18.923 29.070
05/26/06 19:30 657.9148 18.131 18.624 20.101 20.108 20.212 18.926 29.068
05/26/06 19:40 667.9148 18.129 18.624 20.100 20.106 20.209 18.923 29.066
05/26/06 19:50 677.9148 18.131 18.627 20.104 20.109 20.214 18.926 29.068
05/26/06 20:00 687.9148 18.131 18.624 20.103 20.109 20.212 18.923 29.068
05/26/06 20:10 697.9148 18.131 18.621 20.100 20.106 20.211 18.920 29.064
05/26/06 20:20 707.9148 18.134 18.624 20.104 20.109 20.214 18.923 29.062
05/26/06 20:30 717.9148 18.137 18.627 20.104 20.111 20.215 18.923 29.064
05/26/06 20:40 727.9148 18.137 18.627 20.107 20.111 20.217 18.923 29.062
05/26/06 20:50 737.9148 18.137 18.627 20.107 20.111 20.218 18.926 29.060
05/26/06 21:00 747.9148 18.140 18.630 20.108 20.112 20.220 18.923 29.058
05/26/06 21:10 757.9148 18.140 18.630 20.113 20.115 20.221 18.926 29.060
05/26/06 21:20 767.9148 18.146 18.633 20.114 20.115 20.222 18.928 29.058
05/26/06 21:30 777.9148 18.149 18.635 20.117 20.118 20.224 18.926 29.060
05/26/06 21:40 787.9148 18.149 18.638 20.119 20.119 20.225 18.931 29.062
05/26/06 21:50 797.9148 18.152 18.641 20.122 20.124 20.230 18.934 29.070
05/26/06 22:00 807.9148 18.152 18.641 20.123 20.125 20.230 18.931 29.070
05/26/06 22:10 817.9148 18.154 18.644 20.126 20.127 20.231 18.931 29.072
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PW Constant-Rate Test 
Recovery Period Water Level Data

PW TB-06-2 TB-06-4 TB-06-5 TB-06-6 TB-06-7 Barometric
          Chan[1] Chan[2] Chan[3] Chan[4] Chan[5] Chan[6] Chan[0]

  Date      Time   ET (min) Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Feet H2O Inches Hg
--------  -------- ------------ ---------------------------------------------------------------------------------------------------------

05/26/06 22:20 827.9148 18.154 18.644 20.126 20.125 20.230 18.928 29.070
05/26/06 22:30 837.9148 18.154 18.644 20.126 20.128 20.230 18.928 29.070
05/26/06 22:40 847.9148 18.157 18.647 20.127 20.130 20.234 18.931 29.072
05/26/06 22:50 857.9148 18.157 18.647 20.129 20.130 20.231 18.928 29.078
05/26/06 23:00 867.9148 18.160 18.650 20.130 20.131 20.234 18.934 29.082
05/26/06 23:10 877.9148 18.160 18.650 20.133 20.134 20.235 18.934 29.084
05/26/06 23:20 887.9148 18.160 18.650 20.133 20.133 20.237 18.934 29.076
05/26/06 23:30 897.9148 18.160 18.650 20.133 20.133 20.235 18.931 29.074
05/26/06 23:40 907.9148 18.160 18.650 20.133 20.134 20.237 18.931 29.076
05/26/06 23:50 917.9148 18.163 18.650 20.133 20.134 20.238 18.928 29.072
05/27/06 0:00 927.9148 18.163 18.653 20.136 20.136 20.235 18.934 29.074
05/27/06 0:20 947.9148 18.163 18.653 20.138 20.137 20.241 18.934 29.066
05/27/06 0:40 967.9148 18.166 18.656 20.139 20.138 20.244 18.934 29.072
05/27/06 1:00 987.9148 18.169 18.656 20.139 20.141 20.243 18.934 29.064
05/27/06 1:20 1007.915 18.178 18.667 20.148 20.149 20.251 18.943 29.080
05/27/06 1:40 1027.915 18.178 18.664 20.148 20.147 20.248 18.940 29.072
05/27/06 2:00 1047.915 18.175 18.664 20.145 20.146 20.247 18.934 29.054
05/27/06 2:20 1067.915 18.178 18.667 20.148 20.147 20.248 18.934 29.054
05/27/06 2:40 1087.915 18.178 18.667 20.149 20.149 20.251 18.940 29.054
05/27/06 3:00 1107.915 18.180 18.670 20.151 20.150 20.251 18.940 29.052
05/27/06 3:20 1127.915 18.189 18.676 20.161 20.157 20.259 18.946 29.072
05/27/06 3:40 1147.915 18.195 18.682 20.167 20.163 20.264 18.952 29.090
05/27/06 4:00 1167.915 18.198 18.688 20.171 20.168 20.270 18.958 29.105
05/27/06 4:20 1187.915 18.195 18.685 20.167 20.165 20.267 18.952 29.099
05/27/06 4:40 1207.915 18.192 18.685 20.165 20.163 20.266 18.949 29.088
05/27/06 5:00 1227.915 18.198 18.688 20.170 20.168 20.269 18.952 29.105
05/27/06 5:20 1247.915 18.198 18.685 20.170 20.168 20.270 18.955 29.099
05/27/06 5:40 1267.915 18.195 18.682 20.168 20.165 20.267 18.955 29.094
05/27/06 6:00 1287.915 18.195 18.682 20.167 20.165 20.266 18.946 29.088
05/27/06 6:20 1307.915 18.192 18.685 20.167 20.165 20.264 18.952 29.086
05/27/06 6:40 1327.915 18.198 18.688 20.171 20.168 20.269 18.955 29.094
05/27/06 7:00 1347.915 18.195 18.682 20.167 20.163 20.267 18.952 29.099
05/27/06 7:20 1367.915 18.198 18.685 20.171 20.166 20.269 29.099
05/27/06 7:40 1387.915 18.198 18.688 20.173 20.169 29.101
05/27/06 8:00 1407.915 18.198 18.691 29.096
05/27/06 8:20 1427.915 18.201 18.693 29.094
05/27/06 8:40 1447.915 18.198 18.691 29.099
05/27/06 8:50 1457.915 18.198 18.691 29.101
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PW Constant-Rate Test 
TB-06-1 Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 06/01/06 12:05:27
Report from file: C:\Win-Situ\Data\SN00860 2006-05-23 073501 AEC TB-06-1 CR.bin
DataMgr Version 3.71

Serial number: 860
Firmware Version 3.09
Unit name: B14958B

Test name: AEC TB-06-1 CR

Test defined on: 05/23/06 7:34:24
Test started on: 05/23/06 7:35:01
Test stopped on: 05/27/06 8:20:23
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:       1.0000Minutes.
   Number of data samples: 5806

TOTAL DATA SAMPLES 5806

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name: Troll B14958B
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.41 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 15.982 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 7:35 0 57.62 18.410
05/23/06 7:45 10 57.62 18.412
05/23/06 7:55 20 57.62 18.410
05/23/06 8:05 30 57.62 18.412
05/23/06 8:15 40 57.62 18.414
05/23/06 8:20 45 57.62 18.412
05/23/06 8:21 46 57.62 18.412
05/23/06 8:22 47 57.62 18.459
05/23/06 8:23 48 57.62 18.535
05/23/06 8:24 49 57.62 18.601
05/23/06 8:25 50 57.59 18.653
05/23/06 8:26 51 57.59 18.693
05/23/06 8:27 52 57.59 18.729
05/23/06 8:28 53 57.59 18.757
05/23/06 8:29 54 57.59 18.784
05/23/06 8:30 55 57.59 18.802
05/23/06 8:31 56 57.59 18.819
05/23/06 8:32 57 57.59 18.838
05/23/06 8:33 58 57.59 18.850
05/23/06 8:34 59 57.59 18.859

File: AEC TB-06-1 Constant-Rate Test.xls  Print Date: 07/10/06 Page 1 of 4



PW Constant-Rate Test 
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 8:35 60 57.59 18.872
05/23/06 8:36 61 57.59 18.882
05/23/06 8:41 66 57.62 18.924
05/23/06 8:46 71 57.62 18.948
05/23/06 8:51 76 57.59 18.972
05/23/06 8:56 81 57.59 18.989
05/23/06 9:01 86 57.59 19.005
05/23/06 9:06 91 57.59 19.025
05/23/06 9:11 96 57.62 19.041
05/23/06 9:16 101 57.62 19.052
05/23/06 9:21 106 57.62 19.063
05/23/06 9:36 121 57.62 19.090
05/23/06 9:51 136 57.64 19.115

05/23/06 10:06 151 57.64 19.128
05/23/06 10:21 166 57.64 19.143
05/23/06 10:51 196 57.64 19.166
05/23/06 11:21 226 57.71 19.194
05/23/06 11:51 256 57.66 19.210
05/23/06 12:21 286 57.64 19.224
05/23/06 13:21 346 57.64 19.253
05/23/06 14:21 406 57.66 19.276
05/23/06 15:21 466 57.64 19.296
05/23/06 16:21 526 57.71 19.318
05/23/06 17:21 586 57.66 19.340
05/23/06 18:21 646 57.62 19.358
05/23/06 19:21 706 57.62 19.379
05/23/06 20:21 766 57.62 19.394
05/23/06 21:21 826 57.62 19.413
05/23/06 22:21 886 57.64 19.430
05/23/06 23:21 946 57.64 19.453
05/24/06 0:21 1006 57.64 19.464
05/24/06 1:21 1066 57.64 19.476
05/24/06 2:21 1126 57.64 19.483
05/24/06 3:21 1186 57.71 19.503
05/24/06 4:21 1246 57.62 19.509
05/24/06 5:21 1306 57.62 19.522
05/24/06 6:21 1366 57.62 19.528
05/24/06 7:21 1426 57.62 19.539
05/24/06 8:21 1486 57.64 19.549
05/24/06 9:21 1546 57.64 19.561

05/24/06 10:21 1606 57.64 19.566
05/24/06 11:21 1666 57.64 19.574
05/24/06 12:21 1726 57.66 19.586
05/24/06 13:21 1786 57.66 19.587
05/24/06 14:21 1846 57.66 19.593
05/24/06 15:21 1906 57.64 19.595
05/24/06 16:21 1966 57.66 19.597
05/24/06 17:21 2026 57.68 19.599
05/24/06 18:21 2086 57.66 19.599
05/24/06 19:21 2146 57.64 19.604
05/24/06 20:21 2206 57.64 19.608
05/24/06 21:21 2266 57.64 19.608
05/24/06 22:21 2326 57.64 19.610
05/24/06 23:21 2386 57.64 19.608
05/25/06 0:21 2446 57.64 19.606
05/25/06 1:21 2506 57.64 19.606
05/25/06 2:21 2566 57.64 19.602
05/25/06 3:21 2626 57.64 19.602
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PW Constant-Rate Test 
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/25/06 4:21 2686 57.64 19.602
05/25/06 5:21 2746 57.64 19.600
05/25/06 6:21 2806 57.64 19.602
05/25/06 7:21 2866 57.66 19.603
05/25/06 8:21 2926 57.66 19.606
05/25/06 9:21 2986 57.66 19.593

05/25/06 10:21 3046 57.66 19.608
05/25/06 11:21 3106 57.64 19.606
05/25/06 12:21 3166 57.64 19.632
05/25/06 13:21 3226 57.66 19.610
05/25/06 14:21 3286 57.66 19.616
05/25/06 15:21 3346 57.68 19.622
05/25/06 16:21 3406 57.68 19.626
05/25/06 17:21 3466 57.68 19.626
05/25/06 18:21 3526 57.73 19.626
05/25/06 19:21 3586 57.75 19.633
05/25/06 20:21 3646 57.75 19.636
05/25/06 21:21 3706 57.75 19.642
05/25/06 22:08 3753 57.75 19.621
05/25/06 22:09 3754 57.75 19.682
05/25/06 22:10 3755 57.75 19.727
05/25/06 22:21 3766 57.75 19.655
05/25/06 23:21 3826 57.75 19.655
05/26/06 0:21 3886 57.75 19.663
05/26/06 1:21 3946 57.75 19.674
05/26/06 2:21 4006 57.75 19.678
05/26/06 3:21 4066 57.75 19.691
05/26/06 4:21 4126 57.75 19.708
05/26/06 5:21 4186 57.75 19.714
05/26/06 6:21 4246 57.75 19.725
05/26/06 7:21 4306 57.75 19.738
05/26/06 8:21 4366 57.75 19.748
05/26/06 8:27 4372 57.75 19.750
05/26/06 8:32 4377 57.75 19.752
05/26/06 8:33 4378 57.75 19.750
05/26/06 8:34 4379 57.75 19.716
05/26/06 8:35 4380 57.75 19.640
05/26/06 8:36 4381 57.75 19.576
05/26/06 8:37 4382 57.75 19.525
05/26/06 8:38 4383 57.75 19.483
05/26/06 8:39 4384 57.75 19.449
05/26/06 8:40 4385 57.75 19.421
05/26/06 8:41 4386 57.75 19.400
05/26/06 8:42 4387 57.75 19.381
05/26/06 8:43 4388 57.75 19.364
05/26/06 8:44 4389 57.75 19.349
05/26/06 8:45 4390 57.75 19.336
05/26/06 8:46 4391 57.75 19.325
05/26/06 8:47 4392 57.75 19.313
05/26/06 8:51 4396 57.75 19.283
05/26/06 8:56 4401 57.75 19.253
05/26/06 9:01 4406 57.75 19.232
05/26/06 9:06 4411 57.75 19.215
05/26/06 9:11 4416 57.75 19.202
05/26/06 9:16 4421 57.75 19.187
05/26/06 9:21 4426 57.75 19.179
05/26/06 9:36 4441 57.75 19.155
05/26/06 9:51 4456 57.75 19.134
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PW Constant-Rate Test 
TB-06-1 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/26/06 10:06 4471 57.73 19.118
05/26/06 10:21 4486 57.75 19.104
05/26/06 10:51 4516 57.75 19.083
05/26/06 11:21 4546 57.73 19.071
05/26/06 11:51 4576 57.73 19.056
05/26/06 12:21 4606 57.73 19.049
05/26/06 13:21 4666 57.73 19.035
05/26/06 14:21 4726 57.71 19.029
05/26/06 15:21 4786 57.71 19.020
05/26/06 16:21 4846 57.71 19.016
05/26/06 17:21 4906 57.71 19.024
05/26/06 18:21 4966 57.71 19.029
05/26/06 19:21 5026 57.71 19.037
05/26/06 20:21 5086 57.73 19.041
05/26/06 21:21 5146 57.73 19.050
05/26/06 22:21 5206 57.73 19.060
05/26/06 23:21 5266 57.71 19.069
05/27/06 0:21 5326 57.68 19.074
05/27/06 1:21 5386 57.71 19.084
05/27/06 2:21 5446 57.66 19.087
05/27/06 3:21 5506 57.62 19.096
05/27/06 4:21 5566 57.66 19.104
05/27/06 5:21 5626 57.66 19.108
05/27/06 6:21 5686 57.68 19.106
05/27/06 7:21 5746 57.66 19.106
05/27/06 7:51 5776 57.64 19.109
05/27/06 8:19 5804 57.64 19.107
05/27/06 8:20 5805 57.64 19.109
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PW Constant-Rate Test
TB-06-3 Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 05/23/06 13:18:14
Report from file: C:\Win-Situ\Data\SN01118 2006-05-23 080500 AEC TB-06-3 CR.bin
DataMgr Version 3.71

Serial number: 1118
Firmware Version 3.09
Unit name: B14996b

Test name: AEC TB-06-3 CR

Test defined on: 05/23/06 7:56:07
Test scheduled for: 05/23/06 8:05:00
Test started on: 05/23/06 8:05:00
Test stopped on: 05/27/06 9:10:00
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:       1.0000Minutes.
   Number of data samples: 1797

TOTAL DATA SAMPLES 1797

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 18.76 Feet H2O
  Referenced on: test start
  Pressure head at reference: 12.144 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 8:05 0 57.93 18.760
05/23/06 8:15 10 56.82 18.746
05/23/06 8:20 15 56.80 18.742
05/23/06 8:21 16 56.80 18.744
05/23/06 8:22 17 56.78 18.786
05/23/06 8:23 18 56.80 18.840
05/23/06 8:24 19 56.78 18.880
05/23/06 8:25 20 56.80 18.915
05/23/06 8:26 21 56.78 18.943
05/23/06 8:27 22 56.78 18.967
05/23/06 8:28 23 56.78 18.991
05/23/06 8:29 24 56.78 19.013
05/23/06 8:30 25 56.78 19.027
05/23/06 8:31 26 56.78 19.047
05/23/06 8:32 27 56.78 19.065
05/23/06 8:33 28 56.78 19.079
05/23/06 8:34 29 56.78 19.093
05/23/06 8:35 30 56.78 19.106
05/23/06 8:36 31 56.78 19.120
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PW Constant-Rate Test
TB-06-3 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
05/23/06 8:41 36 56.76 19.174
05/23/06 8:46 41 56.73 19.218
05/23/06 8:51 46 56.73 19.254
05/23/06 8:56 51 56.71 19.286
05/23/06 9:01 56 56.69 19.310
05/23/06 9:06 61 56.66 19.333
5/23/06 9:10 19.36

5/23/06 11:11 19.51
5/23/06 16:42 19.63
5/23/06 20:18 19.69
5/24/06 8:36 19.85

5/24/06 18:41 19.90
5/24/06 20:00 19.90
5/24/06 21:30 56.47 19.864
5/24/06 22:30 56.47 19.866
5/24/06 23:30 56.48 19.857
5/25/06 0:30 56.48 19.855
5/25/06 1:30 56.48 19.860
5/25/06 2:30 56.48 19.853
5/25/06 3:30 56.48 19.851
5/25/06 4:30 56.47 19.851
5/25/06 5:30 56.47 19.854
5/25/06 6:30 56.47 19.854
5/25/06 7:20 56.47 19.856
5/25/06 7:21 19.90
5/25/06 7:30 56.47 19.858
5/25/06 8:30 56.48 19.861
5/25/06 9:30 56.49 19.864
5/25/06 9:34 19.90
5/25/06 9:40 56.49 19.858

5/25/06 10:35 19.90
5/25/06 11:30 141000 56.50 19.864
5/25/06 12:30 144600 56.51 19.865
5/25/06 13:30 148200 56.51 19.867
5/25/06 14:30 151800 56.51 19.875
5/25/06 15:30 155400 56.51 19.870
5/25/06 16:30 159000 56.51 19.877
5/25/06 17:30 162600 56.50 19.879
5/25/06 18:30 166200 56.50 19.879
5/25/06 19:30 169800 56.49 19.885
5/25/06 20:30 173400 56.49 19.889
5/25/06 21:30 177000 56.49 19.898
5/25/06 22:30 180600 56.49 19.910
5/25/06 23:30 184200 56.49 19.908
5/26/06 0:30 187800 56.49 19.917
5/26/06 1:30 191400 56.48 19.927
5/26/06 2:30 195000 56.48 19.928
5/26/06 3:30 198600 56.47 19.950
5/26/06 4:30 202200 56.47 19.966
5/26/06 5:30 205800 56.48 19.965
5/26/06 6:30 209400 56.47 19.978
5/26/06 7:30 213000 56.48 19.992
5/26/06 8:00 214800 56.47 19.987
5/26/06 8:29 1320.001 56.48 20.031
5/26/06 8:33 1560.001 56.48 19.999
5/26/06 8:34 1620.001 56.48 19.943
5/26/06 8:35 1680.001 56.48 19.908
5/26/06 8:36 1740.001 56.48 19.873

File: AEC TB-06-3 All Constant-Rate Test Data.xls  Print Date: 07/10/06 Page 2 of 3



PW Constant-Rate Test
TB-06-3 Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
5/26/06 8:37 1800.001 56.49 19.846
5/26/06 8:38 1860.001 56.49 19.825
5/26/06 8:39 1920.001 56.49 19.804
5/26/06 8:40 1980.001 56.49 19.785
5/26/06 8:41 2040.001 56.49 19.771
5/26/06 8:42 2100.001 56.49 19.750
5/26/06 8:43 2160.001 56.49 19.742
5/26/06 8:44 2220.001 56.49 19.722
5/26/06 8:45 2280.001 56.49 19.713
5/26/06 8:46 2340.001 56.49 19.698
5/26/06 8:47 2400.001 56.49 19.692
5/26/06 8:48 2460.001 56.49 19.680
5/26/06 8:49 2520.001 56.50 19.666
5/26/06 8:50 2580.001 56.49 19.659
5/26/06 8:51 2640.001 56.50 19.650
5/26/06 8:52 2700.001 56.50 19.641
5/26/06 8:53 2760.001 56.49 19.634
5/26/06 8:54 2820.001 56.49 19.624
5/26/06 8:55 2880.001 56.49 19.617
5/26/06 9:00 3180.001 56.49 19.585
5/26/06 9:05 3480.001 56.50 19.556
5/26/06 9:10 3780.001 56.49 19.536
5/26/06 9:15 4080.001 56.50 19.512
5/26/06 9:20 4380.001 56.49 19.498
5/26/06 9:25 4680.001 56.50 19.479
5/26/06 9:30 4980.001 56.49 19.480
5/26/06 9:40 5580.001 56.49 19.460

5/26/06 10:00 6780.001 56.48 19.425
5/26/06 10:20 7980.001 56.49 19.403
5/26/06 11:20 11580 56.48 19.377
5/26/06 12:20 15180 56.49 19.355
5/26/06 13:20 18780 56.48 19.351
5/26/06 14:20 22380 56.49 19.343
5/26/06 15:20 25980 56.48 19.337
5/26/06 16:20 29580 56.47 19.341
5/26/06 17:20 33180 56.48 19.350
5/26/06 18:20 36780 56.47 19.354
5/26/06 19:20 40380 56.47 19.362
5/26/06 20:20 43980 56.47 19.373
5/26/06 21:20 47580 56.47 19.378
5/26/06 22:20 51180 56.48 19.394
5/26/06 23:20 54780 56.48 19.403
5/27/06 0:20 58380 56.48 19.404
5/27/06 1:20 61980 56.47 19.421
5/27/06 2:20 65580 56.48 19.414
5/27/06 3:20 69180 56.47 19.432
5/27/06 4:20 72780 56.48 19.440
5/27/06 5:20 76380 56.48 19.440
5/27/06 6:20 79980 56.48 19.438
5/27/06 7:20 83580 56.48 19.443
5/27/06 8:20 87180 56.48 19.444
5/27/06 8:50 88980 56.47 19.439
5/27/06 9:10 90180 56.47 19.455
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Well ID: Supply Well Job No.: 106-294
Client: Associated Electric Coop
Location: Norborne, Missouri site
Well Information: 6-inch temporary supply well with 0.020-inch slotted PVC screen set from 39 to 59 feet below grade
Test Information: 72-Hour Constant-rate aquifer test
Measuring Point: Top of 6-inch PVC casing, approx. 1.0 feet above grade. 685.97 Measuring Point Elevation

Date/Time

Elapsed
Time from

Start of Test

Elapsed
Time from 

Start of Step
Depth to
Water

Observed
Drawdown

Water 
Elevation Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet)

05/22/06 11:52 16.92 669.05
05/22/06 14:51 16.95 669.02
05/22/06 16:32 17.76 668.21
05/22/06 17:28 18.37 667.60
05/22/06 18:28 19.58 666.39
05/22/06 19:38 19.58 666.39
05/22/06 20:10 17.73 668.24
05/22/06 20:15 17.60 668.37
05/22/06 20:40 17.50 668.47
05/23/06 7:45 17.16 668.81
05/23/06 8:21 0 0 Start of constant-rate test
05/23/06 8:37 16 19.04 1.88 666.93
05/23/06 8:43 22 19.15 1.99 666.82
05/23/06 8:56 35 19.27 2.11 666.70
05/23/06 10:16 115 19.53 2.37 666.44
05/23/06 11:08 167 19.58 2.42 666.39
05/23/06 11:34 193 19.60 2.44 666.37
05/23/06 12:20 239 19.60 2.44 666.37
05/23/06 13:58 337 19.63 2.47 666.34
05/23/06 15:31 430 19.67 2.51 666.30
05/23/06 16:39 498 19.70 2.54 666.27
05/23/06 17:24 543 19.68 2.52 666.29
05/23/06 18:25 604 19.70 2.54 666.27
05/23/06 19:24 663 19.72 2.56 666.25
05/23/06 20:46 745 19.77 2.61 666.20
05/24/06 7:34 1393 19.91 2.75 666.06
05/24/06 8:34 1453 19.93 2.77 666.04
05/24/06 9:40 1519 19.93 2.77 666.04
05/24/06 11:31 1630 19.94 2.78 666.03
05/24/06 12:57 1716 19.95 2.79 666.02
05/24/06 13:41 1760 19.95 2.79 666.02
05/24/06 14:23 1802 19.93 2.77 666.04
05/24/06 15:22 1861 19.94 2.78 666.03
05/24/06 16:24 1923 19.96 2.80 666.01
05/24/06 17:25 1984 19.96 2.80 666.01
05/24/06 18:37 2056 19.97 2.81 666.00
05/24/06 19:30 2109 19.97 2.81 666.00
05/24/06 20:48 2187 19.97 2.81 666.00
05/25/06 7:18 2817 19.97 2.81 666.00
05/25/06 8:41 2900 19.97 2.81 666.00
05/25/06 9:39 2958 19.97 2.81 666.00
05/25/06 10:32 3011 19.96 2.80 666.01
05/25/06 12:04 3103 19.96 2.80 666.01
05/25/06 14:37 3256 19.97 2.81 666.00
05/25/06 17:33 3432 19.97 2.81 666.00
05/25/06 20:03 3582 19.98 2.82 665.99
05/26/06 7:25 4264 20.09 2.93 665.88
05/26/06 8:14 4313 20.10 2.94 665.87
05/26/06 8:33 4332 0 Pump Off Start Recovery
05/26/06 8:41 4340 8 18.55 1.39 667.42
05/26/06 8:44 4343 11 18.45 1.29 667.52
05/26/06 8:48 4347 15 18.37 1.21 667.60
05/26/06 8:50 4349 17 18.34 1.18 667.63
05/26/06 8:57 4356 24 18.25 1.09 667.72
05/26/06 9:08 4367 35 18.17 1.01 667.80
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Well ID: Supply Well Job No.: 106-294
Client: Associated Electric Coop
Location: Norborne, Missouri site
Well Information: 6-inch temporary supply well with 0.020-inch slotted PVC screen set from 39 to 59 feet below grade
Test Information: 72-Hour Constant-rate aquifer test
Measuring Point: Top of 6-inch PVC casing, approx. 1.0 feet above grade. 685.97 Measuring Point Elevation

Date/Time

Elapsed
Time from

Start of Test

Elapsed
Time from 

Start of Step
Depth to
Water

Observed
Drawdown

Water 
Elevation Comments

(hr:min) (minutes) (minutes) (feet) (feet) (feet)
05/26/06 9:13 4372 40 18.14 0.98 667.83
05/26/06 9:21 4380 48 18.11 0.95 667.86
05/26/06 9:49 4408 76 18.02 0.86 667.95
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PW Constant-Rate Test
River Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 05/27/06 8:32:10
Report from file: C:\Win-Situ\Data\SN01114 2006-05-22 132000 AEC River Gage.bin
DataMgr Version 3.71

Serial number: 1114
Firmware Version 3.09
Unit name: B14989B

Test name: AEC River Gage

Test defined on: 05/22/06 9:21:35
Test started on: 05/22/06 13:20:00
Test stopped on: 05/27/06 8:31:55
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:       5.0000 Minutes.
   Number of data samples: 1383

TOTAL DATA SAMPLES 1383

Channel number [1]
  Measurement type: Temperature
  Channel name: temperature

Channel number [2]
  Measurement type: Pressure
  Channel name: Pressure
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 2.31 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 2.198 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/23/06 6:00 1000 69.57 2.522
05/23/06 6:20 1020 69.52 2.529
05/23/06 6:40 1040 69.52 2.533
05/23/06 7:00 1060 69.50 2.548
05/23/06 7:20 1080 69.50 2.533
05/23/06 7:40 1100 69.48 2.540
05/23/06 8:00 1120 69.48 2.550
05/23/06 8:20 1140 69.50 2.560
05/23/06 8:40 1160 69.54 2.566
05/23/06 9:00 1180 69.57 2.543
05/23/06 9:20 1200 69.57 2.564
05/23/06 9:40 1220 69.59 2.566

05/23/06 10:00 1240 69.59 2.555
05/23/06 10:20 1260 69.59 2.574
05/23/06 10:40 1280 69.57 2.572
05/23/06 11:00 1300 69.66 2.577
05/23/06 11:20 1320 69.84 2.575
05/23/06 11:40 1340 69.95 2.584
05/23/06 12:00 1360 70.06 2.591
05/23/06 12:20 1380 70.15 2.574
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PW Constant-Rate Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/23/06 12:40 1400 70.36 2.582
05/23/06 13:00 1420 70.54 2.600
05/23/06 13:20 1440 70.67 2.582
05/23/06 13:40 1460 70.81 2.599
05/23/06 14:00 1480 70.92 2.598
05/23/06 14:20 1500 71.06 2.601
05/23/06 14:40 1520 71.17 2.603
05/23/06 15:00 1540 71.26 2.602
05/23/06 15:20 1560 71.39 2.613
05/23/06 15:40 1580 71.48 2.627
05/23/06 16:00 1600 71.57 2.613
05/23/06 16:20 1620 71.67 2.633
05/23/06 16:40 1640 71.73 2.642
05/23/06 17:00 1660 71.82 2.644
05/23/06 17:20 1680 71.82 2.642
05/23/06 17:40 1700 71.89 2.651
05/23/06 18:00 1720 71.91 2.645
05/23/06 18:20 1740 71.94 2.657
05/23/06 18:40 1760 71.96 2.648
05/23/06 19:00 1780 72.00 2.660
05/23/06 19:20 1800 71.98 2.662
05/23/06 19:40 1820 71.98 2.677
05/23/06 20:00 1840 71.98 2.681
05/23/06 20:20 1860 71.98 2.683
05/23/06 20:40 1880 71.96 2.692
05/23/06 21:00 1900 71.96 2.704
05/23/06 21:20 1920 71.96 2.696
05/23/06 21:40 1940 71.94 2.707
05/23/06 22:00 1960 71.94 2.705
05/23/06 22:20 1980 71.94 2.721
05/23/06 22:40 2000 71.94 2.734
05/23/06 23:00 2020 71.91 2.726
05/23/06 23:20 2040 71.91 2.736
05/23/06 23:40 2060 71.89 2.749
05/24/06 0:00 2080 71.89 2.749
05/24/06 0:20 2100 71.87 2.753
05/24/06 0:40 2120 71.87 2.755
05/24/06 1:00 2140 71.87 2.756
05/24/06 1:20 2160 71.85 2.750
05/24/06 1:40 2180 71.85 2.760
05/24/06 2:00 2200 71.82 2.769
05/24/06 2:20 2220 71.82 2.777
05/24/06 2:40 2240 71.80 2.769
05/24/06 3:00 2260 71.80 2.779
05/24/06 3:20 2280 71.78 2.794
05/24/06 3:40 2300 71.78 2.784
05/24/06 4:00 2320 71.78 2.796
05/24/06 4:20 2340 71.76 2.801
05/24/06 4:40 2360 71.76 2.803
05/24/06 5:00 2380 71.73 2.813
05/24/06 5:20 2400 71.71 2.811
05/24/06 5:40 2420 71.71 2.820
05/24/06 6:00 2440 71.69 2.812
05/24/06 6:20 2460 71.67 2.806
05/24/06 6:40 2480 71.64 2.818
05/24/06 7:00 2500 71.64 2.829
05/24/06 7:20 2520 71.62 2.831
05/24/06 7:40 2540 71.62 2.815
05/24/06 8:00 2560 71.62 2.823
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PW Constant-Rate Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/24/06 8:20 2580 71.64 2.843
05/24/06 8:40 2600 71.69 2.833
05/24/06 9:00 2620 71.76 2.859
05/24/06 9:20 2640 71.82 2.864
05/24/06 9:40 2660 71.89 2.841

05/24/06 10:00 2680 72.00 2.866
05/24/06 10:20 2700 72.12 2.850
05/24/06 10:40 2720 72.23 2.858
05/24/06 11:00 2740 72.30 2.850
05/24/06 11:20 2760 72.39 2.845
05/24/06 11:40 2780 72.36 2.850
05/24/06 12:00 2800 72.34 2.867
05/24/06 12:20 2820 72.36 2.862
05/24/06 12:40 2840 72.43 2.849
05/24/06 13:00 2860 72.50 2.859
05/24/06 13:20 2880 72.50 2.859
05/24/06 13:40 2900 72.77 2.868
05/24/06 14:00 2920 72.95 2.866
05/24/06 14:20 2940 73.04 2.869
05/24/06 14:40 2960 73.22 2.871
05/24/06 15:00 2980 73.38 2.869
05/24/06 15:20 3000 73.49 2.851
05/24/06 15:40 3020 73.54 2.857
05/24/06 16:00 3040 73.58 2.863
05/24/06 16:20 3060 73.67 2.847
05/24/06 16:40 3080 73.74 2.848
05/24/06 17:00 3100 73.76 2.846
05/24/06 17:20 3120 73.76 2.860
05/24/06 17:40 3140 73.76 2.864
05/24/06 18:00 3160 73.79 2.868
05/24/06 18:20 3180 73.79 2.854
05/24/06 18:40 3200 73.79 2.846
05/24/06 19:00 3220 73.79 2.843
05/24/06 19:20 3240 73.81 2.829
05/24/06 19:40 3260 73.81 2.843
05/24/06 20:00 3280 73.81 2.845
05/24/06 20:20 3300 73.81 2.845
05/24/06 20:40 3320 73.79 2.841
05/24/06 21:00 3340 73.76 2.837
05/24/06 21:20 3360 73.74 2.836
05/24/06 21:40 3380 73.72 2.832
05/24/06 22:00 3400 73.67 2.832
05/24/06 22:20 3420 73.65 2.837
05/24/06 22:40 3440 73.63 2.827
05/24/06 23:00 3460 73.60 2.837
05/24/06 23:20 3480 73.58 2.821
05/24/06 23:40 3500 73.58 2.821
05/25/06 0:00 3520 73.56 2.829
05/25/06 0:20 3540 73.54 2.832
05/25/06 0:40 3560 73.54 2.825
05/25/06 1:00 3580 73.51 2.820
05/25/06 1:20 3600 73.49 2.832
05/25/06 1:40 3620 73.49 2.826
05/25/06 2:00 3640 73.47 2.814
05/25/06 2:20 3660 73.45 2.814
05/25/06 2:40 3680 73.40 2.808
05/25/06 3:00 3700 73.36 2.811
05/25/06 3:20 3720 73.33 2.815
05/25/06 3:40 3740 73.29 2.806
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PW Constant-Rate Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/25/06 4:00 3760 73.27 2.812
05/25/06 4:20 3780 73.24 2.810
05/25/06 4:40 3800 73.22 2.804
05/25/06 5:00 3820 73.20 2.809
05/25/06 5:20 3840 73.18 2.813
05/25/06 5:40 3860 73.15 2.811
05/25/06 6:00 3880 73.13 2.793
05/25/06 6:20 3900 73.09 2.806
05/25/06 6:40 3920 73.06 2.800
05/25/06 7:00 3940 73.02 2.796
05/25/06 7:20 3960 73.02 2.805
05/25/06 7:40 3980 73.00 2.803
05/25/06 8:00 4000 73.00 2.798
05/25/06 8:20 4020 73.00 2.796
05/25/06 8:40 4040 73.04 2.798
05/25/06 9:00 4060 73.06 2.802
05/25/06 9:20 4080 73.13 2.793
05/25/06 9:40 4100 73.22 2.800

05/25/06 10:00 4120 73.31 2.801
05/25/06 10:20 4140 73.40 2.796
05/25/06 10:40 4160 73.49 2.786
05/25/06 11:00 4180 73.60 2.783
05/25/06 11:20 4200 73.72 2.794
05/25/06 11:40 4220 73.81 2.802
05/25/06 12:00 4240 73.88 2.813
05/25/06 12:20 4260 73.99 2.764
05/25/06 12:40 4280 74.12 2.806
05/25/06 13:00 4300 74.21 2.803
05/25/06 13:20 4320 74.26 2.784
05/25/06 13:40 4340 74.37 2.785
05/25/06 14:00 4360 74.46 2.802
05/25/06 14:20 4380 74.55 2.793
05/25/06 14:40 4400 74.64 2.804
05/25/06 15:00 4420 74.66 2.833
05/25/06 15:20 4440 74.73 2.830
05/25/06 15:40 4460 74.82 2.846
05/25/06 16:00 4480 74.87 2.816
05/25/06 16:20 4500 74.91 2.824
05/25/06 16:40 4520 74.93 2.815
05/25/06 17:00 4540 74.96 2.809
05/25/06 17:20 4560 74.96 2.819
05/25/06 17:40 4580 74.96 2.809
05/25/06 18:00 4600 74.98 2.834
05/25/06 18:20 4620 74.98 2.804
05/25/06 18:40 4640 74.98 2.811
05/25/06 19:00 4660 74.98 2.827
05/25/06 19:20 4680 74.98 2.821
05/25/06 19:40 4700 74.98 2.821
05/25/06 20:00 4720 74.96 2.825
05/25/06 20:20 4740 74.93 2.834
05/25/06 20:40 4760 74.89 2.818
05/25/06 21:00 4780 74.87 2.841
05/25/06 21:20 4800 74.84 2.846
05/25/06 21:40 4820 74.80 2.832
05/25/06 22:00 4840 74.78 2.805
05/25/06 22:20 4860 74.75 2.857
05/25/06 22:40 4880 74.71 2.837
05/25/06 23:00 4900 74.69 2.852
05/25/06 23:20 4920 74.66 2.854
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PW Constant-Rate Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/25/06 23:40 4940 74.64 2.850
05/26/06 0:00 4960 74.60 2.857
05/26/06 0:20 4980 74.57 2.863
05/26/06 0:40 5000 74.55 2.868
05/26/06 1:00 5020 74.51 2.883
05/26/06 1:20 5040 74.48 2.881
05/26/06 1:40 5060 74.44 2.873
05/26/06 2:00 5080 74.42 2.888
05/26/06 2:20 5100 74.39 2.890
05/26/06 2:40 5120 74.35 2.897
05/26/06 3:00 5140 74.33 2.900
05/26/06 3:20 5160 74.30 2.908
05/26/06 3:40 5180 74.28 2.913
05/26/06 4:00 5200 74.21 2.922
05/26/06 4:20 5220 74.19 2.928
05/26/06 4:40 5240 74.15 2.933
05/26/06 5:00 5260 74.10 2.936
05/26/06 5:20 5280 74.08 2.940
05/26/06 5:40 5300 74.03 2.938
05/26/06 6:00 5320 73.99 2.939
05/26/06 6:20 5340 73.94 2.940
05/26/06 6:40 5360 73.94 2.946
05/26/06 7:00 5380 73.90 2.965
05/26/06 7:20 5400 73.90 2.957
05/26/06 7:40 5420 73.88 2.971
05/26/06 8:00 5440 73.88 2.976
05/26/06 8:20 5460 73.88 2.976
05/26/06 8:40 5480 73.90 2.984
05/26/06 9:00 5500 73.92 2.990
05/26/06 9:20 5520 73.97 2.997
05/26/06 9:40 5540 74.03 3.001

05/26/06 10:00 5560 74.12 3.004
05/26/06 10:20 5580 74.17 3.014
05/26/06 10:40 5600 74.21 3.016
05/26/06 11:00 5620 74.30 3.025
05/26/06 11:20 5640 74.44 3.021
05/26/06 11:40 5660 74.51 3.031
05/26/06 12:00 5680 74.48 3.033
05/26/06 12:20 5700 74.60 3.036
05/26/06 12:40 5720 74.69 3.043
05/26/06 13:00 5740 74.69 3.058
05/26/06 13:20 5760 74.78 3.055
05/26/06 13:40 5780 75.03 3.066
05/26/06 14:00 5800 75.03 3.058
05/26/06 14:20 5820 75.21 3.083
05/26/06 14:40 5840 75.39 3.083
05/26/06 15:00 5860 75.43 3.082
05/26/06 15:20 5880 75.50 3.100
05/26/06 15:40 5900 75.45 3.105
05/26/06 16:00 5920 75.54 3.106
05/26/06 16:20 5940 75.54 3.112
05/26/06 16:40 5960 75.48 3.113
05/26/06 17:00 5980 75.57 3.127
05/26/06 17:20 6000 75.57 3.120
05/26/06 17:40 6020 75.54 3.135
05/26/06 18:00 6040 75.57 3.131
05/26/06 18:20 6060 75.54 3.141
05/26/06 18:40 6080 75.54 3.137
05/26/06 19:00 6100 75.54 3.162
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PW Constant-Rate Test
River Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------ ---------------
05/26/06 19:20 6120 75.54 3.156
05/26/06 19:40 6140 75.54 3.160
05/26/06 20:00 6160 75.54 3.173
05/26/06 20:20 6180 75.52 3.181
05/26/06 20:40 6200 75.52 3.186
05/26/06 21:00 6220 75.50 3.186
05/26/06 21:20 6240 75.50 3.198
05/26/06 21:40 6260 75.48 3.197
05/26/06 22:00 6280 75.48 3.209
05/26/06 22:20 6300 75.45 3.209
05/26/06 22:40 6320 75.43 3.212
05/26/06 23:00 6340 75.43 3.228
05/26/06 23:20 6360 75.43 3.228
05/26/06 23:40 6380 75.41 3.228
05/27/06 0:00 6400 75.41 3.235
05/27/06 0:20 6420 75.39 3.247
05/27/06 0:40 6440 75.36 3.242
05/27/06 1:00 6460 75.34 3.256
05/27/06 1:20 6480 75.32 3.259
05/27/06 1:40 6500 75.30 3.257
05/27/06 2:00 6520 75.27 3.270
05/27/06 2:20 6540 75.23 3.266
05/27/06 2:40 6560 75.23 3.272
05/27/06 3:00 6580 75.18 3.275
05/27/06 3:20 6600 75.16 3.281
05/27/06 3:40 6620 75.14 3.294
05/27/06 4:00 6640 75.09 3.284
05/27/06 4:20 6660 75.07 3.293
05/27/06 4:40 6680 75.05 3.291
05/27/06 5:00 6700 75.03 3.289
05/27/06 5:20 6720 75.00 3.283
05/27/06 5:40 6740 75.00 3.292
05/27/06 6:00 6760 74.98 3.300
05/27/06 6:20 6780 74.96 3.290
05/27/06 6:40 6800 74.93 3.297
05/27/06 7:00 6820 74.93 3.288
05/27/06 7:20 6840 74.91 3.307
05/27/06 7:40 6860 74.93 3.311
05/27/06 8:00 6880 74.93 3.315
05/27/06 8:20 6900 74.98 3.309
05/27/06 8:30 6910 75.00 3.312
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Durham Irrigation Well
Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 5/27/2006 6:35:51
Report from file: C:\Win-Situ\Data\SN00454 2006-05-22 135001 AEC Durham Well.bin
DataMgr Version 3.71

Serial number: 454
Firmware Version 3.09
Unit name: B14951B

Test name: AEC Durham Well

Test defined on: 5/22/2006 8:21:52
Test started on: 5/22/2006 13:50:01
Test stopped on: 5/27/2006 6:35:38
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:  10 minutes
   Number of data samples: 677

TOTAL DATA SAMPLES 677

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name: Pressure
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 12.67 Feet H2O
  Referenced on: channel definition.
  Pressure head at reference: 12.373 Feet H2O

Depth to Water Adjusted
          Chan[1] Chan[2] Based on Manual Measurements

  Date      Time   ET (min) Fahrenheit Feet H2O Feet H2O
--------  -------- ------------ ------------------------------ ---------------

5/22/2006 13:50 0 57.33 12.663 12.67
5/22/2006 14:00 10 56.31 12.695
5/22/2006 14:10 20 56.31 12.716
5/22/2006 14:20 30 56.29 12.739
5/22/2006 14:30 40 56.29 12.760
5/22/2006 14:40 50 56.29 12.774
5/22/2006 14:50 60 56.29 12.791
5/22/2006 15:00 70 56.25 12.806
5/22/2006 15:10 80 56.27 12.815
5/22/2006 15:20 90 56.29 12.827
5/22/2006 15:30 100 56.25 12.836
5/22/2006 15:40 110 56.27 12.842
5/22/2006 15:50 120 56.22 12.844
5/22/2006 16:00 130 56.29 12.845 12.66
5/22/2006 16:50 180 56.31 12.851 12.66
5/22/2006 17:50 240 56.25 12.850 12.66
5/22/2006 18:50 300 56.22 12.851 12.66
5/22/2006 19:50 360 56.27 12.856 12.67
5/22/2006 20:50 420 56.22 12.863 12.67
5/22/2006 21:50 480 56.25 12.867 12.68
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Durham Irrigation Well
Water Level Data

Depth to Water Adjusted
          Chan[1] Chan[2] Based on Manual Measurements

  Date      Time   ET (min) Fahrenheit Feet H2O Feet H2O
--------  -------- ------------ ------------------------------ ---------------

5/22/2006 22:50 540 56.27 12.869 12.68
5/22/2006 23:50 600 56.25 12.871 12.68
5/23/2006 0:50 660 56.25 12.871 12.68
5/23/2006 1:50 720 56.27 12.869 12.68
5/23/2006 2:50 780 56.25 12.869 12.68
5/23/2006 3:50 840 56.25 12.865 12.68
5/23/2006 4:50 900 56.31 12.870 12.68
5/23/2006 5:50 960 56.27 12.879 12.69
5/23/2006 6:50 1020 56.25 12.882 12.69
5/23/2006 7:50 1080 56.31 12.885 12.70
5/23/2006 8:50 1140 56.27 12.888 12.70
5/23/2006 9:50 1200 56.29 12.885 12.70

5/23/2006 10:50 1260 56.25 12.869 12.68
5/23/2006 11:50 1320 56.29 12.875 12.69
5/23/2006 12:50 1380 56.25 12.867 12.68
5/23/2006 13:50 1440 56.27 12.860 12.67
5/23/2006 14:50 1500 56.27 12.854 12.66
5/23/2006 15:50 1560 56.27 12.854 12.66
5/23/2006 16:50 1620 56.27 12.850 12.66
5/23/2006 17:50 1680 56.29 12.846 12.66
5/23/2006 18:50 1740 56.25 12.846 12.66
5/23/2006 19:50 1800 56.27 12.850 12.66
5/23/2006 20:50 1860 56.25 12.852 12.66
5/23/2006 21:50 1920 56.29 12.852 12.66
5/23/2006 22:50 1980 56.31 12.860 12.67
5/23/2006 23:50 2040 56.29 12.866 12.68
5/24/2006 0:50 2100 56.29 12.862 12.67
5/24/2006 1:50 2160 56.27 12.858 12.67
5/24/2006 2:50 2220 56.29 12.852 12.66
5/24/2006 3:50 2280 56.27 12.862 12.67
5/24/2006 4:50 2340 56.27 12.863 12.67
5/24/2006 5:50 2400 56.27 12.860 12.67
5/24/2006 6:50 2460 56.31 12.858 12.67
5/24/2006 7:50 2520 56.31 12.860 12.67
5/24/2006 8:50 2580 56.25 12.865 12.68
5/24/2006 9:50 2640 56.27 12.863 12.67

5/24/2006 10:50 2700 56.34 12.862 12.67
5/24/2006 11:50 2760 56.22 12.865 12.68
5/24/2006 12:50 2820 56.29 12.862 12.67
5/24/2006 13:50 2880 56.25 12.859 12.67
5/24/2006 14:50 2940 56.29 12.854 12.66
5/24/2006 15:50 3000 56.27 12.854 12.66
5/24/2006 16:50 3060 56.29 12.854 12.66
5/24/2006 17:50 3120 56.29 12.850 12.66
5/24/2006 18:50 3180 56.29 12.850 12.66
5/24/2006 19:50 3240 56.27 12.854 12.66
5/24/2006 20:50 3300 56.27 12.860 12.67
5/24/2006 21:50 3360 56.27 12.867 12.68
5/24/2006 22:50 3420 56.27 12.871 12.68
5/24/2006 23:50 3480 56.27 12.871 12.68
5/25/2006 0:50 3540 56.31 12.868 12.68
5/25/2006 1:50 3600 56.25 12.871 12.68
5/25/2006 2:50 3660 56.34 12.864 12.67
5/25/2006 3:50 3720 56.25 12.863 12.67
5/25/2006 4:50 3780 56.29 12.866 12.68
5/25/2006 5:50 3840 56.27 12.869 12.68
5/25/2006 6:50 3900 56.27 12.875 12.69
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Durham Irrigation Well
Water Level Data

Depth to Water Adjusted
          Chan[1] Chan[2] Based on Manual Measurements

  Date      Time   ET (min) Fahrenheit Feet H2O Feet H2O
--------  -------- ------------ ------------------------------ ---------------

5/25/2006 7:50 3960 56.31 12.876 12.69
5/25/2006 8:50 4020 56.27 12.881 12.69
5/25/2006 9:50 4080 56.34 12.882 12.69

5/25/2006 10:50 4140 56.25 12.880 12.69
5/25/2006 11:50 4200 56.31 12.881 12.69
5/25/2006 12:50 4260 56.29 12.877 12.69
5/25/2006 13:50 4320 56.25 12.873 12.68
5/25/2006 14:50 4380 56.31 12.874 12.68
5/25/2006 15:50 4440 56.27 12.871 12.68
5/25/2006 16:50 4500 56.31 12.874 12.68
5/25/2006 17:50 4560 56.34 12.876 12.69
5/25/2006 18:50 4620 56.31 12.876 12.69
5/25/2006 19:50 4680 56.31 12.883 12.69
5/25/2006 20:50 4740 56.31 12.889 12.70
5/25/2006 21:50 4800 56.27 12.896 12.71
5/25/2006 22:50 4860 56.27 12.900 12.71
5/25/2006 23:50 4920 56.25 12.900 12.71
5/26/2006 0:50 4980 56.27 12.902 12.71
5/26/2006 1:50 5040 56.31 12.902 12.71
5/26/2006 2:50 5100 56.29 12.893 12.70
5/26/2006 3:50 5160 56.29 12.902 12.71
5/26/2006 4:50 5220 56.29 12.910 12.72
5/26/2006 5:50 5280 56.29 12.910 12.72
5/26/2006 6:50 5340 56.29 12.914 12.72
5/26/2006 7:50 5400 56.34 12.916 12.73
5/26/2006 8:50 5460 56.34 12.916 12.73
5/26/2006 9:50 5520 56.34 12.916 12.73

5/26/2006 10:50 5580 56.34 12.918 12.73
5/26/2006 11:50 5640 56.31 12.920 12.73
5/26/2006 12:50 5700 56.31 12.920 12.73
5/26/2006 13:50 5760 56.29 12.921 12.73
5/26/2006 14:50 5820 56.34 12.914 12.72
5/26/2006 15:50 5880 56.31 12.893 12.70
5/26/2006 16:50 5940 56.29 12.900 12.71
5/26/2006 17:50 6000 56.29 12.910 12.72
5/26/2006 18:50 6060 56.31 12.910 12.72
5/26/2006 19:50 6120 56.34 12.910 12.72
5/26/2006 20:50 6180 56.29 12.912 12.72
5/26/2006 21:50 6240 56.36 12.918 12.73
5/26/2006 22:50 6300 56.36 12.924 12.73
5/26/2006 23:50 6360 56.34 12.928 12.74
5/27/2006 0:50 6420 56.29 12.927 12.74
5/27/2006 1:50 6480 56.27 12.927 12.74
5/27/2006 2:50 6540 56.34 12.922 12.73
5/27/2006 3:50 6600 56.31 12.937 12.75
5/27/2006 4:50 6660 56.31 12.937 12.75
5/27/2006 5:50 6720 56.31 12.935 12.75
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Gibson Irrigation Well
Water Level Data

In-Situ Inc. MiniTroll Pro

Report generated: 5/27/2006 6:07:02
Report from file: C:\Win-Situ\Data\SN01118 2006-05-23 093219 Gibson Well.bin
DataMgr Version 3.71

Serial number: 1118
Firmware Version 3.09
Unit name: B14996b

Test name: Gibson Well

Test defined on: 5/23/2006 9:31:52
Test started on: 5/23/2006 9:32:19
Test stopped on: 5/27/2006 6:06:42
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:  10 minutes
   Number of data samples: 556

TOTAL DATA SAMPLES 556

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSI.
  Specific gravity: 1
  Mode: TOC
  User-defined reference: 7.35 Feet H2O
  Referenced on: test start
  Pressure head at reference: 6.433 Feet H2O

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
5/23/2006 9:32 0 56.06 7.350

5/23/2006 10:32 60 55.85 7.343
5/23/2006 11:32 120 55.83 7.345
5/23/2006 12:32 180 55.85 7.350
5/23/2006 13:32 240 55.85 7.346
5/23/2006 14:32 300 55.78 7.335
5/23/2006 15:32 360 55.81 7.335
5/23/2006 16:32 420 55.78 7.331
5/23/2006 17:32 480 55.81 7.325
5/23/2006 18:32 540 55.78 7.323
5/23/2006 19:32 600 55.74 7.326
5/23/2006 20:32 660 55.76 7.328
5/23/2006 21:32 720 55.74 7.328
5/23/2006 22:32 780 55.74 7.332
5/23/2006 23:32 840 55.76 7.336
5/24/2006 0:32 900 55.74 7.338
5/24/2006 1:32 960 55.74 7.336
5/24/2006 2:32 1020 55.76 7.328
5/24/2006 3:32 1080 55.74 7.334
5/24/2006 4:32 1140 55.72 7.334
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Gibson Irrigation Well
Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
5/24/2006 5:32 1200 55.72 7.338
5/24/2006 6:32 1260 55.74 7.336
5/24/2006 7:32 1320 55.74 7.338
5/24/2006 8:32 1380 55.76 7.338
5/24/2006 9:32 1440 55.74 7.340

5/24/2006 10:32 1500 55.78 7.343
5/24/2006 11:32 1560 55.72 7.340
5/24/2006 12:32 1620 55.74 7.340
5/24/2006 13:32 1680 55.74 7.338
5/24/2006 14:32 1740 55.76 7.330
5/24/2006 15:32 1800 55.72 7.330
5/24/2006 16:32 1860 55.74 7.328
5/24/2006 17:32 1920 55.74 7.324
5/24/2006 18:32 1980 55.72 7.324
5/24/2006 19:32 2040 55.74 7.322
5/24/2006 20:32 2100 55.72 7.326
5/24/2006 21:32 2160 55.72 7.330
5/24/2006 22:32 2220 55.74 7.336
5/24/2006 23:32 2280 55.76 7.338
5/25/2006 0:32 2340 55.74 7.336
5/25/2006 1:32 2400 55.74 7.336
5/25/2006 2:32 2460 55.72 7.334
5/25/2006 3:32 2520 55.72 7.332
5/25/2006 4:32 2580 55.72 7.334
5/25/2006 5:32 2640 55.74 7.336
5/25/2006 6:32 2700 55.72 7.338
5/25/2006 7:32 2760 55.72 7.348
5/25/2006 8:32 2820 55.74 7.352
5/25/2006 9:32 2880 55.72 7.350

5/25/2006 10:32 2940 55.74 7.352
5/25/2006 11:32 3000 55.72 7.350
5/25/2006 12:32 3060 55.72 7.350
5/25/2006 13:32 3120 55.74 7.348
5/25/2006 14:32 3180 55.74 7.342
5/25/2006 15:32 3240 55.74 7.344
5/25/2006 16:32 3300 55.74 7.338
5/25/2006 17:32 3360 55.74 7.342
5/25/2006 18:32 3420 55.72 7.344
5/25/2006 19:32 3480 55.74 7.344
5/25/2006 20:32 3540 55.74 7.348
5/25/2006 21:32 3600 55.74 7.358
5/25/2006 22:32 3660 55.72 7.366
5/25/2006 23:32 3720 55.74 7.368
5/26/2006 0:32 3780 55.74 7.370
5/26/2006 1:32 3840 55.72 7.372
5/26/2006 2:32 3900 55.72 7.370
5/26/2006 3:32 3960 55.74 7.368
5/26/2006 4:32 4020 55.74 7.378
5/26/2006 5:32 4080 55.74 7.380
5/26/2006 6:32 4140 55.74 7.384
5/26/2006 7:32 4200 55.74 7.394
5/26/2006 8:32 4260 55.74 7.394
5/26/2006 9:32 4320 55.74 7.394

5/26/2006 10:32 4380 55.74 7.396
5/26/2006 11:32 4440 55.74 7.398
5/26/2006 12:32 4500 55.74 7.398
5/26/2006 13:32 4560 55.74 7.398
5/26/2006 14:32 4620 55.76 7.399
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Gibson Irrigation Well
Water Level Data

          Chan[1] Chan[2]
  Date      Time   ET (min) Fahrenheit Feet H2O

--------  -------- ------------ ------------------------------
5/26/2006 15:32 4680 55.76 7.385
5/26/2006 16:32 4740 55.76 7.375
5/26/2006 17:32 4800 55.76 7.381
5/26/2006 18:32 4860 55.74 7.376
5/26/2006 19:32 4920 55.74 7.378
5/26/2006 20:32 4980 55.74 7.378
5/26/2006 21:32 5040 55.76 7.383
5/26/2006 22:32 5100 55.74 7.388
5/26/2006 23:32 5160 55.74 7.394
5/27/2006 0:32 5220 55.74 7.394
5/27/2006 1:32 5280 55.74 7.398
5/27/2006 2:32 5340 55.74 7.394
5/27/2006 3:32 5400 55.74 7.398
5/27/2006 4:32 5460 55.74 7.407
5/27/2006 5:32 5520 55.76 7.407
5/27/2006 6:02 5550 55.76 7.405
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APPENDIX G 
Constant-Rate Aquifer Test Analysis 

 
 



Date: 10.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Theis analysis method
Confined aquifer

Discharge 1010.00 U.S.gal/min

10-1 100 101 102 103 104

10-2

10-1

100

101

1/u
W

(u
)

TB-06-1 TB-06-2 TB-06-4 TB-06-5
TB-06-6 TB-06-7 TB-06-3 Supply Well

Transmissivity [ft²/min]:  1.20 x 101

Storativity:  3.80 x 10-4



Date: 10.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Distance-Time-Drawdown-method
after COOPER & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min

t/r² [min/ft²]
s 

[ft
]

10-6 10-5 10-4 10-3 10-2 10-1 100 101

0.00

0.70

1.40

2.10

2.80

3.50

4.20

4.90

5.60

6.30

7.00
TB-06-1 TB-06-2 TB-06-4 TB-06-5
TB-06-6 TB-06-7 TB-06-3 Supply Well

Transmissivity [ft²/min]:  1.20 x 101

Storativity:  3.57 x 10-4



Date: 10.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min

t [min]
s 

[ft
]

10-2 10-1 100 101 102 103 104

0.00

0.70

1.40

2.10

2.80

3.50

4.20

4.90

5.60

6.30

7.00
TB-06-1 TB-06-2 TB-06-4 TB-06-5
TB-06-6 TB-06-7 TB-06-3 Supply Well

Transmissivity [ft²/min]:  1.40 x 101

Storativity: 2.27 x 10-4



Date: 12.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min

Pumping test duration: 4332.22 min

t/t'
s' 

[ft
]

103 104 105 106

1.00

1.48

1.96

2.44

2.92

3.40

3.88

4.36

4.84

5.32

5.80
PW

Transmissivity [ft²/min]:  1.08 x 101

Hydraulic conductivity [ft/min]:  3.60 x 10-1

Aquifer thickness [ft]: 30.00



Date: 12.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min

Pumping test duration: 4332.22 min

t/t'
s' 

[ft
]

100 101 102 103 104 105 106

0.00

0.70

1.40

2.10

2.80

3.50

4.20

4.90

5.60

6.30

7.00
TB-06-2

Transmissivity [ft²/min]:  1.18 x 101

Hydraulic conductivity [ft/min]:  3.94 x 10-1

Aquifer thickness [ft]: 30.00



Date: 12.07.2006 Page 1

Project: AEC Norborne, MO

Evaluated by: BfG

Pumping Test No. 

PW

Test conducted on: 5/23/06

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min

Pumping test duration: 4332.22 min

t/t'
s' 

[ft
]

100 101 102 103 104 105 106

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00
TB-06-6

Transmissivity [ft²/min]:  1.50 x 101

Hydraulic conductivity [ft/min]:  5.01 x 10-1

Aquifer thickness [ft]: 30.00



Date: 17.07.2006 Page 1

Project: 

Evaluated by: 

Pumping Test No. Test conducted on: 

Collector Wells International, Inc.
6360 Huntley Road
Columbus, Ohio 43229
ph.(614) 888-6263

Pumping test analysis
Distance-Drawdown-method after
COOPER & JACOB
Confined aquifer

Discharge 1010.00 U.S.gal/min Analysis at time (t) 4320.00 min

r [ft]
s 

[ft
]

101 102 103

0.00

0.70

1.40

2.10

2.80

3.50

4.20

4.90

5.60

6.30

7.00
TB-06-1 TB-06-2 TB-06-3 TB-06-4
TB-06-5 Supply Well

Transmissivity [ft²/min]:  1.19 x 101

Storativity:  2.57 x 10-1



APPENDIX H 
Laboratory Water Quality Results 

 
 





















APPENDIX I 
Project Photographs 

 
 



Rotasonic drilling rig set up at the first test boring TB-06-1

Rotasonic drilling rig set up at the first test boring TB-06-1
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Drillers extracting soil samples from the rotasonic core barrel.

Drillers laying out extracted soil samples.
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Hydrogeologist logging soil samples from the test boring.

Soil samples from boring TB-06-1
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Conducting hydraulic interval pumping test at boring TB-06-2

Top of temporary well for the hydraulic interval test and water level meter.
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Temporary supply well for water to drill the test pumping well.

Setting up the reverse rotary drilling rig at the test pumping site.
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Reverse rotary drilling rig set up to drill the test pumping well.

Drill bit for reverse rotary drilling rig.
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Lowering the drill bit assembly into the borehole.

Hydrogeologist collecting drill cutting samples from test pumping well boring.
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Rocks from the test pumping well drill cuttings.

Well screen being installed in the test pumping well.

File: AEC Project Photos.xls  Print Date: 08/21/06 Page 8 of 13



Protective casing on top of one of the observation wells.

Temporary river staff gage.
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Test pumping well set up with temporary generator to power pump.

Top of the test pumping well.
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Top of observation well showing the top of the PVC well casing and the cable from the
pressure transducer set in the well to measure the water levels.

Water level data recorder that is connected to the cables from the pressure transducers 
installed in the pumping well and observation wells.

File: AEC Project Photos.xls  Print Date: 08/21/06 Page 11 of 13



Orifice weir used to measure the pumping rate for the aquifer pumping test.

One of the irrigation wells in which water levels were monitoring during the aquifer test.
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Missouri River at the project site.
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ADDENDUM  1 
Hydrogeological Investigation Report of Findings - Norborne, Missouri 

Associated Electric Cooperative, Inc. 
 

September 27, 2006 
 
Potential Pumping Impacts on Off-Site Wells 

As presented in the Section 4.3 of the report, a ground water flow model was used to simulate the 

amount of drawdown that could be expected due to the operation of one or two collector wells 

under different conditions.  Figure 16 depicts the model-estimated drawdown for one collector 

well operated at 7,400 gallons per minute (gpm) under average summer conditions.  Figure 17 

depicts the model-estimated drawdown for two collector wells operated at 3,700 gpm each under 

winter, low flow conditions.  Figure 18 depicts the model-estimated drawdown for two collector 

wells operated at 3,700 gpm each under summer, low river flow conditions. 

 

The water level in any well that is pumped will drop in response to the pumping.  Drawdown 

between wells is additive, so that the net drawdown due to more than one well pumping will be 

the direct sum of the drawdown caused by the individual wells pumping alone.  Consequently, 

the simulated drawdown values predicted by the ground water flow model represents the amount 

of additional drawdown that would occur in an offsite well located within the radius of influence 

of the proposed collector well(s).   For example, a well located in the area between the 1 foot and 

2 foot drawdown contours lines depicted in Figures 16-18, would be expected to have an 

increase of 1 to 2 feet of drawdown in addition to the amount of drawdown caused by its own 

pumping. 

 

The amount of impact to off-site wells resulting from pumping of collector well(s) at the project 

site would be dependent on the depth, construction, ground water levels, pumping equipment and 

capacity of the of the off-site wells.  Several feet of additional drawdown could be detrimental to 

a shallow well equipped with a suction pump that is operating near the limits of its capacity.  

Conversely, several feet of additional drawdown might go unnoticed in a deep high capacity well 

equipped with a submersible pump. 
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The aquifer conditions in the vicinity of the project site are generally favorable, and it is likely 

that the aquifer properties improve to the north of the project site.  Domestic wells in the area 

probably have low amounts of drawdown under normal use.  The natural variation in the ground 

water levels seasonally and with changes in the river level and recharge are likely to be larger 

than the amount of drawdown resulting from pumping of collector well(s) at the project site 

except in the area less than ½ mile from the proposed collector well(s).  As such, the existing 

wells in the vicinity of the project site have probably experienced larger changes in water level 

under normal conditions, than would be caused by the proposed collector well(s). 

 

Typically, a suction pump can lift water no more than about 25 feet.  Consequently, if the water 

level in a well using a suction pump drops to more than a depth of about 25 feet below the pump, 

the pump will not be able to produce water.  The depth from which submersible pumps can raise 

water is dependent on the pump capacity and power rating of the pump motor.  In general, 

increasing the depth to water by a few feet in a well equipped with a submersible pump will not 

appreciably change the amount of water the pump can yield.   

 

Lowering the water level in the vicinity of a well would decrease its maximum yield by 

decreasing the amount of available drawdown, i.e. the amount that that the water level can drop 

in the well due to its own pumping before the water level reaches the pump intake.  Well 

capacity is generally expressed in terms of its specific capacity, which is the ratio of the pumping 

rate of the well to the amount of drawdown in the well due to the pumping.  Lowering the water 

level at a well with a low specific capacity will cause more decrease in the potential yield than 

would lowering the water level by the same amount at a well with a high specific capacity. 

 

In general, off-site wells located in the areas depicted in Figures 16-18 as having an estimated 

drawdown from the collector well(s) of 0.5 to 1.0 feet would probably have negligible impact 

from the collector well pumping.  Wells in the areas depicted in Figures 16-18 as having an 

estimated drawdown from the collector well(s) of 1.0 to 2.0 feet would probably have slight 

decreases in capacity due to the collector well pumping.  Wells in the areas depicted in Figures 

16-18 as having an estimated drawdown from the collector well(s) in excess of 2.0 feet would 
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probably have some decrease in yield due to the collector well pumping, and shallow low 

capacity wells would have the potential for the most impact.  Decreases in yield would generally 

not be substantial in areas that did not have at least 3 feet of additional drawdown due to the 

pumping of the proposed collector well(s).  At present, there are no houses or existing off-site 

wells in the areas where the ground water models predict 2 feet or more of drawdown from the 

proposed collector well(s). 

 



APPENDIX F     FARMLAND CONVERSION IMPACT RATING 

 
Proposed Baseload Power Plant Farmland Conversion Impact Rating 
Final Environmental Impact Statement  July 2007 

 
 
 
 













APPENDIX G     REPORT OF WETLANDS DELINEATION 

 
Proposed Baseload Power Plant Report of Wetlands Delineation 
Final Environmental Impact Statement  July 2007 
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 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   SS-1  
 

PROJECT PROPONENT PJD CONSULTANT 

Name: Associated Electric 
Cooperative, Inc 

Name: URS Corporation 

Address: PO Box 754 
 Springfield, Missouri 

65801 

Address: 1001 Highlands Plaza Drive 
West, Suite 300 

 Saint Louis, Missouri 63110 
Telephone: (417) 885-9227 Telephone: (314) 429-0100 

 (314) 429-0462 fax 
 

LOCATION 
County: Carroll State: Missouri 
Section: 8, 16, 17, 18, 19, 20, 21, 

29, 30 
Range: 25W 

 Township: 52N 
Water: Missouri River River Mile: 310 
General Directions: From Interstate 70, take the Interstate 65 North exit.  

From I-65 North, turn on Missouri Highway 24 North.  
From Highway 24 North, turn on Missouri Highway 10 
West.  Turn right on County Road D at Norborne, 
Missouri.  Continue on County Road DD when County 
Roads D and DD meet.  The site property is at the 
intersection of County Roads DD and JJ. 

 
County Map Attached?  ___ Yes       _X_ No 
Location Map Attached? _X_ Yes       ___ No 
 
 

NATURAL RESOURCE CONSERVATION SERVICE CONSULTATION 
NRCS Wetland Inventory Available?        ___ Yes      _X_ No 
Inventory Map Attached?   ___ Yes      _X_ No 
NRCS CPA 026 Attached?   __   Yes      _X_ No 
NRCS CPA 038 Attached?   __   Yes      _X_ No  
Crop History Attached?    __   Yes      _X   No 
NRCS Designation?    _X   Yes      _     No  

Notes:  
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COUNTY SOIL SURVEY 
Published Survey Available?  _X_  Yes      ___ No 
Map and Legend Attached?  _X_  Yes      ___ No 
Soil Mapping Unit(s) in Delineation Area: 
Symbol  Name 
10041  Knox silt loam, 14-20% slopes 
10055  Knox silt loam, 5-9% slopes 
10063  Knox silty clay loam, 9-14% slopes  
13507  Bremer silty clay 
13598  Booker silty clay 
36023  Landes fine sandy loam 
36046  Wabash silty clay 
66007  Leta silty clay 
 

U. S. GEOLOGICAL SURVEY (USGS) TOPOGRAPHIC MAPPING 
Map Name:  Norborne, Missouri – 7.5 Minute Quadrangle  
Copy Attached?           _X_ Yes      ___ No 
 
 

NATIONAL WETLANDS INVENTORY (NWI) MAPPING 
NWI Map Available?          _X_ Yes      ___ No 
Copy Attached?           _X_ Yes      ___ No 
 
NWI Designations in Delineation Area: 
Symbol Classification 
PEMAd Palustrine, Emergent, Temporarily Flooded, Partially 

Drained/Ditched 
PEMC  Palustrine, Emergent, Seasonally Flooded 
PEMCd Palustrine, Emergent, Seasonally-Flooded, Partially 

Drained/Ditched 
PEMCx Palustrine, Emergent, Seasonally Flooded, Excavated  
PUBFx Palustrine, Unconsolidated Bottom, Semipermanently Flooded, 

Excavated 
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FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)  
NATIONAL FLOOD INSURANCE RATE MAPPING (FIRM) 

Map Available?           _X_ Yes      ___ No 
Copy Attached?           _X_ Yes      ___ No 
 
 

AERIAL AND GROUND PHOTOGRAPHY 
USDA FSA Aerial Photographs – 2003 and 2004 (included in Appendix D) 
Site Photographs (included in Appendix C) 
 
 

OTHER PRIMARY SOURCES OF INFORMATION 
 
USGS National Water Information System: Web Interface 
USGS 06895500 Missouri River at Waverly, Missouri, 1996-2005 gage data
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Associated Electric Cooperative, Inc. (AECI) is proposing to develop a new 

coal-fired generation unit in Carroll County, Missouri.  The subject property 

is located near the town of Norborne, Missouri.  The construction of the 

generation unit is classified as a major federal action, since the United 

States Department of Agriculture/Rural Utility Service (USDA/RUS) has been 

asked to assist with financing for the project.  This requires that the project 

be reviewed under the National Environmental Policy Act (NEPA).  Planning 

for the Environmental Impact Statement (EIS), to be completed under the 

NEPA review, identified the need for a wetland delineation in the area of the 

proposed plant structures, including the access roads, water line, discharge 

line and substations.  The EIS planning additionally identified the need for 

review of available data to identify potential wetlands in three proposed 

routing corridors which will connect the proposed new generation unit to one 

of two existing rail lines. 

The scope of work for the subject Preliminary Jurisdictional Wetland 

Determination is to identify the jurisdictional wetlands and Waters of the 

United States that may exist within the facility property.  In addition to the 

delineation completed for the facility property, available documented 

information was reviewed for the areas within the proposed routing 

corridors.  A drive-by survey was also conducted for the routing corridors.   

URS Corporation found from its review of available documented information 

and field conditions that there are 3.5 acres of Waters of the United States, 

including 2.9 acres of jurisdictional wetlands within the facility property.   

Figure ES-1, provided below, presents the locations of the identified Waters 

of the United States, including the jurisdictional wetlands.  Of the three 

proposed routing corridors, Alternative Corridor #1 appears to contain the  
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least amount of forested wetland,  

although it lies within the Missouri  

River floodplain.  Alternative Corridors 

#2 and #3 each contain significant 

portions of major area major area 

tributaries.  These tributaries are 

wooded and have associated floodplains. 

 

 

 

 

 

 

 

 

 

 

 

ES-1:   Facility Site Delineation Results 
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Associated Electric Cooperative Inc. (AECI) is proposing to develop a new 

660 megawatt baseload coal-fired generation unit at the site of the subject 

preliminary jurisdictional wetland determination.  The subject property is 

located near the town of Norborne, in northwest Missouri.  The constructed 

generation unit would require direct access to two nearby, existing rail lines.  

Three alternative rail corridors have been identified for the Norborne site, 

two to the rail line to the north of the site and one to the rail line to the 

south of the site. 

AECI’s proposed construction of the Norborne facility is classified as a major 

federal action, given that AECI has applied for project financing through 

USDA/RUS.  The project, thus, necessitates review under the National 

Environmental Policy Act (NEPA).  The planning for the EIS identified the 

need for a wetland delineation in the area of the proposed plant structures, 

including the access roads, water line, discharge line and substations.  

Additionally, the EIS planning identified the need for review of available data 

to identify potential wetlands in the proposed rail corridors.   

This report presents the findings of the preliminary jurisdictional wetland 

determination conducted for the proposed Norborne generation unit.  Both a 

review of available documented information and a drive-by survey were 

conducted for the three alternative rail corridors.  Findings for the rail 

corridors are also presented in this report.  This report addresses both 

jurisdictional wetlands and Waters of the United States that may exist in the 

area anticipated as a part of the development effort.  The property currently 

owned by AECI and intended for development of the generation unit is 

herein referred to as the facility property.  The proposed rail corridors are 

herein referred to as the corridor alternatives.   
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1.1 PROJECT LOCATION 

The site is located northwest of Norborne, Missouri in Carroll County, 

Missouri.  The facility property measures approximately 1,500 acres in size.  

It consists primarily of farmed corn and soybean fields.  Several drainage 

ditches traverse the farmed fields.  The areas through which the corridor 

alternatives have been proposed consists of farmed corn and soybean fields, 

pasture and fallow field.  Numerous farm ponds dot the landscape within the 

areas of the proposed corridor alternatives.  Wakenda Creek and the 

Wakenda Creek West Fork also traverse a significant portion of two of the 

corridor alternatives.  The Missouri River lies approximately six miles south 

of the facility property.  Figure 1 is a site vicinity map, which depicts the 

site relative to the community of Norborne and the Missouri River. 

1.2 PROJECT DESCRIPTION 

The major components of the new 660 megawatt baseload coal-fired 

generation unit will include a pulverized coal-fired boiler, steam turbine 

generator, cooling tower, emission control equipment and stack.  Coal will be 

delivered to the plant via rail.  A rotary railcar dumper will unload the coal, 

where it will then be conveyed to either a coal yard for storage or directly to 

the power block area.  A waste fly ash pond will also be constructed within 

the facility property.   

A rail study was done to evaluate the various options for rail access to the 

site. As mentioned above, three alternative routing corridors have been 

proposed to connect the facility property to the three nearby rail lines.  Both 

Norfolk Southern (NS) and Burlington Northern Santa Fe (BNSF) railroads 

have lines that run along the southern boundary of the facility property. An 

additional BNSF railroad line runs approximately 6.8 to 7.2 miles north of the 

facility property.  Corridor Alternative #1, which lies almost entirely on 

property owned by AECI, would link the facility property to the NS or BNSF 

rail lines to the south.  This connection measures approximately 2.5 miles in 
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length, and includes the area directly south of the facility property.  Corridor 

Alternatives #2 and #3 would link the facility property to the BNSF rail line 

to the north.  Corridor Alternative #2 is known as the “East Connection”, and 

Corridor Alternative #3 is known as the west connection.  Corridor 

Alternative #2 measures approximately 6.8 miles in length.  A significant 

portion of Wakenda Creek lies within Corridor Alternative #2.  This corridor 

would meet the BNSF rail line just south of where the rail line intersects 

Wakenda Creek.  Corridor Alternative #3 measures approximately 7.2 miles 

in length.  A significant portion of the Wakenda Creek West Fork lies within 

Corridor Alternative #3.  Corridor Alternative #3 would meet the BNSF rail 

line at a location south of Corridor Alternative #2.  Corridor Alternative #3 

extends from Carroll County, Missouri into Ray County, Missouri.  Each of 

the three corridor alternatives measures one mile wide.  The exact location 

of the rail line within the corridor will be determined based on consideration 

of engineering and environmental factors. 

1.3 PROJECT PURPOSE 

General Purpose 

The goal of this project is to identify jurisdictional wetlands or Waters of the 

United States existing within the project area associated with development 

of the AECI Norborne facility in Carroll County, Missouri. 

The Preliminary Jurisdictional Wetland Determination 

The purpose of this Preliminary Jurisdictional Wetland Determination is to: 

1. Determine if any “Jurisdictional Wetlands” exist on any portion of the 

project site, and 

2. Locate any preliminarily determined wetlands and their boundaries, 

when identified. 



 
 
SECTION     TWO Methodology 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   2-1 

2.1 AREAS UNDER CORPS OF ENGINEERS JURISDICTION 

Routinely, the process of conducting a wetlands investigation and 

determination involves gathering preliminary information and conducting a 

field investigation to identify the presence of wetlands subject to U.S. Army 

Corps of Engineers jurisdiction.  The process begins by utilizing existing 

government agency information and data from other sources to identify 

potentially significant areas.  This information is then compiled and used to 

screen the project area via visual reconnaissance. 

A visual reconnaissance was performed throughout the entire project area to 

highlight: a) the various wetland delineation methods to be employed, b) 

potential wetland areas and c) potential non-wetland areas. This first step 

identified problematic areas, as well as indicated appropriate strategies to be 

utilized in these areas under the different mapping protocols outlined in the 

U.S. Army Corps of Engineers (COE) 1987 Wetland Delineation Manual 

(1987 Manual). 

2.2 FIELD WORK FOR WETLAND DETERMINATION 

Potential wetlands were field examined throughout the approximately 1,500 

acre area which comprises the facility property.  Fieldwork utilized the 

wetland mapping and identification protocols of the U.S. Army Corps of 

Engineers in all areas.  

The online version of the COE Wetlands Delineation Manual, January 1987 

(Technical Report Y-87-1), as well as COE Regulatory Guidance Letters and 

Memoranda were utilized for the study area.  Despite the large size of the 

facility property, the character and distribution of potential wetlands within 

the investigated area suggested that the Routine Method for areas less than 

five acres in size was the most appropriate. This method is based on the size 

of potential wetlands found on site, rather than the size of the property. 
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The “Plot Type” survey was utilized to examine the area immediately 

adjacent to creeks and drainage ditches.  In this method, two to three data 

points were evaluated at each plot location, with at least one point inside the 

potential wetland boundary and one outside the potential wetland boundary.  

For each examined point, a soil probe was advanced to a targeted depth of 

16 inches below ground surface (bgs), and soils were logged for texture, 

color, depth, hydric soil indicators and any other taxonomic characteristics 

deemed important for that point.  The COE 1987 Manual makes 

accommodations for advancement of a probe rather than establishment of a 

soil pit when the soil profile is not comprised of loose or rocky material or 

does not contain a large volume of water.  Vegetation was characterized for 

the area by dominance, stratum and wetland indicator status. 

The COE 1987 Manual provided the principle guidelines for conducting the 

fieldwork for the delineation. The COE 1987 Manual, as well as other field 

references, were used to review the existing field condition information, to 

determine the presence of wetland vegetation, soils and hydrology.  A listing 

of references is contained in Appendix A, the completed field data forms 

are in Appendix B, photographic documentation of site conditions is 

included in Appendix C and historical aerial photographs (years 2003 and 

2004) are included in Appendix D.   

2.3 ATYPICAL SITUATIONS 

An atypical situation may exist if positive indicators of hydrophytic 

vegetation, hydric soils and/or wetland hydrology could not be found due to 

effects of recent human activities or natural events.  Activities and/or events 

include unauthorized activities, natural events and man-induced wetlands.  

Although one or more of the indicators may not exist, the area may be 

determined as a wetland by utilizing historic information from sources such 

as aerial photography, previous site inspections, adjacent vegetation, NRCS 

records, public interviews (individuals familiar with the area) and NWI maps.  
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Section F of the COE 1987 Manual governs treatment of atypical situations 

regarding wetlands.   

Protocols in Section F of the COE 1987 Manual should not be used in 

circumstances where human activities were previously authorized or 

exempted from COE regulation.  In these circumstances, the procedures 

presented for either the routine or comprehensive method must be followed.  

Concerning the area under investigation for this preliminary jurisdictional 

wetland determination, the entire 1,500-acre facility property has essentially 

been impacted by recent human activities (i.e., farming and its associated 

practices).  Given that these activities are exempted from COE regulation, 

the investigated area was treated per the COE Routine Method guidelines. 

2.4 REVIEW OF HYDROLOGY 

Wetland hydrology criteria were reviewed by utilizing available topographic 

mapping, Federal Emergency Management Agency (FEMA) Flood Insurance 

Rate Maps (FIRM), on-site field indicators, available aerial photography and 

gage data for major nearby water bodies. 

The wetlands field investigation for the 1,500-acre facility property was 

conducted on August 1 and 2, 2006.  A drive-by visual survey of the corridor 

alternatives was conducted on August 3, 2006.  At the time of the 

investigation, temperatures were high and precipitation was below normal 

for the season.  The smaller drainage ditches within the investigated area 

were dry at the time of the investigation; however, the larger creeks and 

drainageways did carry some water.  Weather conditions evident during the 

investigation are of little significance in making the determination because 

most evaluated parameters only develop over prolonged wet conditions and 

do not normally exist as a result of temporary conditions or fluctuations.  

With this in mind, this section discusses the site conditions as they were 

observed in the field and as they pertain to the parameters outlined in the 

COE 1987 Manual.  
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The field investigators traversed the drainage ditches and creeks throughout 

the 1,500-acre facility property, in addition to the corridor immediately north 

of the BNSF railroad bounding the southern portion of the facility property.  

Utilizing observations of changes in vegetation and evidence of potential 

hydrology, the investigators established investigation plots for potential 

wetlands along the drainage ditches, creeks and railroad corridor.  Plots 1, 2 

and 3 were established on the north side of the south-bounding BNSF 

railroad.  Plots 4, 5, 7 and 8 were established along the Norborne Drainage 

Ditch.  Plot 6 was established at the convergence of three drainage ditches 

within a farmed field in the southwestern portion of the facility property.  

Plot 9 was established along a roadside drainage ditch, adjacent to County 

Road 300.  Plots 10 and 11 were established along a drainage ditch within a 

farmed field in the north-central portion of the facility property.  Information 

concerning the present vegetative species, nature of the soils and hydrology 

characteristics is presented in Section 3 of the report. 
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In addition to examining the drainage ditches, creeks and a section of the 

railroad corridor, the field investigators visually examined approximately 60 

acres comprising the northeastern portion of the facility property (Kevin 

Edgar property on Figure 2).  This area appeared to be formerly farmed, 

and is presently fallow field.  No potential wetlands were observed in the 

area.  An unnamed creek traverses the landscape here.  Field personnel 

walked the length of the creek.  For the most part, the creek bed was very 

steep with little benching.  When benching was observed, it was typically 

just upstream of felled trees that had partially dammed the creek, thus, 

causing water to backup in very high flow conditions.  Given that some 

element of hydrology could be present in these benched areas, field 

personnel conducted a cursory review of vegetation, if any, and soils present 

at the benched areas.  No wetland indicators were present (see Photos #17 

and #18).   

3.1 VEGETATION 

The vegetation parameter was examined for existing vegetative cover types.  

The vegetative cover was evaluated based on established wetland vegetation 

criteria.  

At each area or plot suspected of being a wetland, the dominant vegetative 

species was evaluated at four levels of strata (over-story or tree canopy; 

subcanopy or shrub layer; groundcover or herbaceous layer and vine) or at 

each level of vegetative strata present.  More than fifty percent of the plant 

species in an area must be hydrophytic (e.g., plants having adaptations for 

growing in anaerobic conditions) in order for that area to meet the 

vegetative criteria for wetlands.  The three types of hydrophytic plants 

identified in the COE 1987 Manual are obligate (OBL), facultative wetland 

(FACW) and facultative (FAC).  Obligate wetland plants almost always (99%) 

naturally occur in wetlands.  Facultative wetland plants usually (66%) occur 

in wetlands.  Facultative plants have a similar likelihood of occurring in both 

wetlands and non-wetlands.  Each of the plant species observed to exist in 
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the suspected wetland areas at the subject site was compared to the 

National List of Plant Species That Occur in Wetlands: North Central (Region 

3) (USFWS, 1988), to determine its hydrophytic classification.  According to 

the COE 1987 Manual, the hydrophytic vegetation wetland parameter may 

also be satisfied if the plants present display morphological, reproductive or 

physiological adaptations to wet environments, or if there is visual 

observation of plant species growing in areas of inundation or prolonged soil 

saturation.  Table 1 of this report lists the plant species identified on site, 

along with their respective wetland indicator status. 

Identification of plants was somewhat difficult for this delineation effort 

because most of the observed species were not flowering.  The timing of the 

field investigation occurred after the spring flowering event and too early for 

much of the summer flowering event.  Thirty-six dominant plant species 

were identified in the established plots.  Figure 3 presents the locations of 

the potential wetland plots examined throughout the facility property. 

The percent dominance values presented below are total dominance values 

(i.e., the percent total coverage for each plant species identified within the 

subject plot).  Thus, to determine whether at least 50% of the present 

species were of hydrophytic character, per COE requirements, it was 

necessary to examine the species-specific dominance percentages in an 

additive manner.  For example, a plot may have had only 60% of its surface 

vegetated (the total of the dominance percentages noted in this report).  

However, if 50% or more of that vegetation was determined to meet the 

criteria for wetland vegetation, then the plot met the same hydrophytic 

vegetation criteria set out by the COE 1987 Manual. 

Determination of whether an individual plot met the hydrophytic criteria was 

subjective at times, as many of the identified vegetative species did not 

have an assigned wetland indicator in the National List of Plants that Occur 

in Wetlands (North Central, Region 3), and indicators from related, surrogate 

species were used.     
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Potential Wetland Area 1 – Plots 1A, 1B and 1C 

Barley (Hordeum vulgare, 40%), Ellisia (Ellisia nyctelea, 15%), mullein 

(Verbascum thapsus, 15%), nipple-wort (Lapsana communis, 10%) and 

green foxtail (Setaria viridis, 10%) were identified in Plot 1A.  All observed 

species are herbaceous.  Barley, the most dominant of the present species, 

is not listed in the National List of Plants that Occur in Wetlands (North 

Central, Region 3).  However, other plants of the Hordeum genus were 

listed, and their wetland indicators range from FAC to FAC+.  Ellisia was the 

only other plant identified in Plot 1A with a wetland indicator status wetter 

than FAC.  Ellisia’s indicator is FAC+, and its dominance was 15%.  The 

remainder of the plants identified in Plot 1A are either not listed or have a 

wetland indicator status of FAC or drier: mullein (FACU-, 15%), nipple-wort 

(NL, 10%) and green foxtail (FAC to FACU+, 10%).  Barley, the dominant 

species of Plot 1A, does not have a listed wetland indicator status and the 

wetland indicator statuses of its listed relatives are neutral to slightly wetter 

than neutral.  Ellisia, the only species identified in Plot 1A with a wetland 

indicator wetter than neutral, occurred at a dominance of only 15%.  

Therefore, Plot 1A does not meet the hydrophytic criteria.       

Nipple-wort (Lapsana communis, 60%), freshwater cordgrass (Spartina 

pectinata, 30%) and common milkweed (Asclepias syriaca, 5%) were 

identified in Plot 1B.  All observed species are herbaceous.  Nipple-wort, the 

most dominant plant species of Plot 1B, is not listed in the National List of 

Plants that Occur in Wetlands (North Central, Region 3).  Freshwater 

cordgrass, comprising 30% of the present plant species in Plot 1B, has a 

wetland indicator of FACW+.  Common milkweed (5% dominance) is not 

listed; however, indicator statuses for other members of the Asclepias genus 

range from OBL to UPL.  Plot 1B was established in a depressional area with 

a potential to accumulate water during rain and/or flooding events.  

Therefore, it is expected that at least some plant species adapted for wet 

environments would be present here (i.e., freshwater cordgrass).  However, 
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Plot 1B is not dominated by hydrophytic vegetation, thus, this plot does not 

meet the hydrophytic criteria. 

Wild oat (Avena fatua, 80%), fleabane (Erigeron canadensis, 10%) and 

barley (Hordeum vulgare, 5%) were identified in Plot 1C.  All observed 

species are herbaceous.  Wild oat, the most dominant plant species in Plot 

1C, is not listed in the National List of Plants that Occur in Wetlands (North 

Central, Region 3).  Fleabane and barley also do not have listed wetland 

indicators.  However, other species of the Erigeron and Hordeum genuses 

are listed.  Their wetland indicators range from FACW to FACU and FACW- to 

FAC+, respectively.  Given that the highly predominant species in Plot 1C is 

not listed, nor are any representatives of its genus, Plot 1C does not meet 

the hydrophytic criteria.     

Potential Wetland Area 2 – Plots 2A, 2B and 2C 

Nipple-wort (Lapsana communis, 50%), yellow nutsedge (Cyperus 

esculentus, 40%) and common milkweed (Asclepias syriaca, 5%) were 

identified in Plot 2A.  All observed species are herbaceous.  Nipple-wort, the 

most dominant plant species identified at Plot 2A is not listed in the National 

List of Plants that Occur in Wetlands (North Central, Region 3).  The two 

remaining species identified in Plot 2A (yellow nutsedge and common 

milkweed) were also not listed.  However, other species of the Cyperus and 

Asclepias genuses are listed.  Their wetland indicators range from FACU- to 

OBL and UPL to OBL, respectively.  The “scatter” of wetland indicator status 

for observed plant species is wide.  Estimates of species’ dominance indicate 

that 50% of the plot is not comprised of plants with an indicator status of 

FAC or wetter.  Therefore, Plot 2A does not meet the hydrophytic criteria. 

Yellow nutsedge (Cyperus esculentus, 40%), Pennsylvania smartweed 

(Polygonum pensylvanicum, 40%), nipple-wort (Lapsana communis, 10%), 

sawtooth sunflower (Helianthus grosserserratus, 1%) and tall ironweed 

(Vernonia gigantea, 1%) were identified in Plot 2B.  All observed species are 
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herbaceous.  Yellow nutsedge, one of the more dominant species observed 

in Plot 2B (40% dominance), is not listed in the National List of Plants that 

Occur in Wetlands (North Central, Region 3).  However, other species of the 

Cyperus genus are listed.  Their wetland indicators range from FACU- to 

OBL.  Pennsylvania smartweed (40%) has a wetland indicator of FACW+.  

Nipple-wort (10%) is not listed.  Sawtooth sunflower (1%) has a wetland 

indicator of FACW-.  Tall ironweed (1%) has a wetland indicator of FAC.  The 

“scatter” of wetland indicator status for observed plant species is wide.  

Estimates of species’ dominance indicate that at least 50% of the plot is 

comprised of plants with an indicator status of FAC or wetter.  Therefore, 

Plot 2B meets the hydrophytic criteria. 

Wild oat (Avena fatua, 70%), tall ironweed (Vernonia gigantea, 20%) and 

fleabane (Erigeron canadensis, 5%) were identified in Plot 2C.  All observed 

species are herbaceous.  Wild oat, the most dominant observed plant 

species in Plot 2C, is not listed in the National List of Plants that Occur in 

Wetlands (North Central, Region 3).  Tall ironweed (20%) has a wetland 

indicator of FAC.  Fleabane (5%) is not listed; however, other listed species 

of the genus Erigeron have wetland indicators that range from FACU to 

FACW.  Estimates of species’ dominance indicate that 50% of the plot is not 

comprised of plants with an indicator status of FAC or wetter.  Therefore, 

Plot 2C does not meet the hydrophytic criteria. 

Potential Wetland Area 3 – Plots 3A, 3B and 3C 

Thistle (Carduus nutans, 30%), nipple-wort (Lapsana communis, 30%) and 

sandbar willow (Salix exigua, 30%) were identified in Plot 3A.  Thistle and 

nipple-wort are herbaceous, while sandbar willow is a sapling/shrub.  Thistle 

and nipple-wort are not listed in the National List of Plants that Occur in 

Wetlands (North Central, Region 3).  Sandbar willow has a wetland indicator 

status of OBL.  Given that two species comprising approximately two-thirds 

of the plants present in Plot 3A are not listed and Plot 3A was established in 

an upland area immediately adjacent to railroad tracks, this plot likely does 



 
 
SECTION    THREE Discussion of Wetlands 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   3-6 

not support a prevalence of hydrophytic species and does not meet the 

hydrophytic criteria. 

Yellow nutsedge (Cyperus esculentus, 50%), sandbar willow (Salix exigua, 

40%), common milkweed (Asclepias syriaca, 5%), nipple-wort (Lapsana 

communis, 5%) and wild morning glory (Convolvulus sepium, <1%) were 

identified in Plot 3B.  Yellow nutsedge, common milkweed and nipple-wort 

are herbaceous species.  Sandbar willow is a sapling/shrub species and wild 

morning glory is a vine.  Yellow nutsedge (50%), the most dominant plant 

species observed in Plot 3B, is not listed in the National List of Plants that 

Occur in Wetlands (North Central, Region 3).  However, other species of the 

genus Cyperus are listed, and their wetland indicators range from FACU- to 

OBL.  Sandbar willow has a wetland indicator of OBL.  Common milkweed 

(5%) is not listed; however, other species of the genus Asclepias have 

wetland indicators that range from UPL to OBL.  Nipple-wort (5%) and wild 

morning glory (<1%) are not listed.  The “scatter” of wetland indicator 

status for observed plant species is wide.  Estimates of species’ dominance, 

together with the fact that this plot was established in a depressional area 

likely to pond water during rain and/or flood events, indicates that at least 

50% of the plot is comprised of plants with an indicator status of FAC or 

wetter.  Therefore, Plot 3B meets the hydrophytic criteria. 

Wheat (Triticum aestivum, 40%), nipple-wort (Lapsana communis, 20%), 

giant ragweed (Ambrosia trifida, 10%), wild oat (Avena fatua, 10%), 

fleabane (Erigeron canadensis, 10%) and sandbar willow (Salix exigua, 

10%) were identified in Plot 3C.  Wheat, nipple-wort, giant ragweed, wild 

oat and fleabane are herbaceous species.  Sandbar willow is a sapling/shrub 

species.  Wheat, nipple-wort and wild oat are not listed in the National List of 

Plants that Occur in Wetlands (North Central, Region 3).  Giant ragweed 

(10%) has a wetland indicator of FAC+.  Fleabane is not listed; however, 

other listed species of the Erigeron genus have wetland indicators ranging 

from FACU to FACW.  Sandbar willow has an indicator status of OBL.  The 
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“scatter” of wetland indicator status for observed plant species is wide.  

Estimates of species’ dominance indicate that at least 50% of the plot is not 

comprised of plants with an indicator status of FAC or wetter.  Therefore, 

Plot 3C does not meet the hydrophytic criteria.      

Potential Wetland Area 4 – Plots 4A and 4B 

Barley (Hordeum vulgare, 80%) and morning glory (Ipomoea cairica, 10%) 

were identified in Plot 4A.  Barley is a herbaceous species and morning glory 

is a vine.  Barley is not listed in the National List of Plants that Occur in 

Wetlands (North Central, Region 3).  However, other species of the genus 

Hordeum have wetland indicators that range from FAC+ to FACW-.  Morning 

glory is listed, but does not have an assigned wetland indicator status.  

Given that plants belonging to the same genus as barley are wetter than 

FAC and barley comprises 80% of the observed plant species in the plot, Plot 

4A appears to meet the hydrophytic criteria.  Although, it is important to 

note that the majority of the vegetation in Plot 4A was dead, it appeared 

that the adjacent soybean field had been recently sprayed with a herbicide. 

Rice cutgrass (Leersia oryzoides, 30%), dotted smartweed (Polygonum 

punctatum, 30%) and arrowhead (Sagittaria ambigua, 30%) were identified 

in Plot 4B.  All observed species are herbaceous.  Each of the three identified 

species has a wetland indicator status of OBL.  Therefore, Plot 4B meets the 

hydrophytic criteria.   

Potential Wetland Area 5 – Plots 5A and 5B 

Rice cutgrass (Leersia oryzoides, 40%), giant ragweed (Ambrosia trifida, 

25%) and prairie dogbane (Apocynum cannabinum, 25%) were identified in 

Plot 5A.  All observed species are herbaceous.  Rice cutgrass has an 

indicator status of OBL.  Giant ragweed has an indicator status of FAC+.  

Prairie dogbane has an indicator status of FAC.  Estimates of species’ 

dominance indicate that at least 50% of the plot is comprised of plants with 
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an indicator status of FAC or wetter.  Therefore, Plot 5A meets the 

hydrophytic criteria. 

Dotted smartweed (Polygonum punctatum, 45%) and arrowhead (Sagittaria 

ambigua, 45%) were identified in Plot 5B.  Both species are herbaceous.  

Both species have a wetland indicator status of OBL.  Therefore, Plot 5B 

meets the hydrophytic criteria. 

Potential Wetland Area 6 – Plot 6A 

False flax (Camelina microcarpa, 60%), Pennsylvania smartweed 

(Polygonum pensylvanicum, 30%) and velvetleaf (Abutilon theophrasti, 

10%) were identified in Plot 6A.  All observed species are herbaceous.  False 

flax is not listed in the National List of Plants that Occur in Wetlands (North 

Central, Region 3).  However, another species of the Camelina genus is 

listed and has a wetland indicator of FAC-.  Pennsylvania smartweed has an 

indicator status of FACW+.  Velvetleaf has an indicator status of FACU-.  

Estimates of species’ dominance indicate that at least 50% of the plot is not 

comprised of plants with an indicator status of FAC or wetter.  Therefore, 

Plot 6A does not meet the hydrophytic criteria. 

Potential Wetland Area 7 – Plot 7A 

Prairie dogbane (Apocynum cannabinum, 30%), rice cutgrass (Leersia 

oryzoides, 20%), fleabane (Erigeron canadensis, 15%), silver maple (Acer 

saccharinum, 10%) and wild morning glory (Convolvulus sepium, 10%) were 

identified in Plot 7A.  Prairie dogbane, rice cutgrass and fleabane are 

herbaceous species.  Silver maple is a tree.  Wild morning glory is a vine.  

Prairie dogbane (30%) has a wetland indicator status of FAC.  Rice cutgrass 

(20%) has an indicator status of OBL.  Fleabane (15%) is not listed in the 

National List of Plants that Occur in Wetlands (North Central, Region 3).  

However, other members of the Erigeron genus have wetland indicators that 

range from FACU to FACW.  Silver maple (10%) has an indicator status of 

FACW.  Wild morning glory (10%) is not listed.  Estimates of species’ 



 
 
SECTION    THREE Discussion of Wetlands 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   3-9 

dominance indicate that at least 50% of the plot is comprised of plants with 

an indicator status of FAC or wetter.  Therefore, Plot 7A meets the 

hydrophytic criteria. 

Potential Wetland Area 8 – Plots 8A and 8B 

Soybean (Glycine max, 50%) was identified in Plot 8A.  It is a cultivated, 

herbaceous species.  Soybean is not listed in the National List of Plants that 

Occur in Wetlands (North Central, Region 3).  Plot 8A was established 

immediately adjacent to a planted soybean field.  This plot does not meet 

the hydrophytic criteria. 

False flax (Camelina microcarpa, 30%) and winter cress (Barbarea vulgaris, 

10%) were identified in Plot 8B.  Both species are herbaceous.  False flax is 

not listed in the National List of Plants that Occur in Wetlands (North Central, 

Region 3).  However, other species of the Camelina genus are listed with a 

wetland indicator status of FAC-.  Winter cress has a wetland indicator of 

FAC.  Estimates of species’ dominance indicate that at least 50% of the plot 

is not comprised of plants with an indicator status of FAC or wetter.  

Therefore, Plot 8B does not meet the hydrophytic criteria.   

Potential Wetland Area 9 – Plots 9A, 9B and 9C 

Barnyard grass (Echinochloa crusgalli, 90%) and eastern burningbush 

(Euonymus atropurpureus, 1%) were identified in Plot 9A.  Barnyard grass is 

a herbaceous species and eastern burningbush is a sapling/shrub species.  

Barnyard grass has a wetland indicator status of FACW.  Eastern 

burningbush has an indicator status of FAC-.  Plot 9A meets the hydrophytic 

criteria. 

Barnyard grass (Echinochloa crusgalli, 50%), arrowhead (Sagittaria 

ambigua, 40%), groundnut (Apios americana, 5%) and winter grape (Vitis 

vulpina, 5%) were identified in Plot 9B.  Barnyard grass and arrowhead are 

herbaceous species.  Groundnut and winter grape are vines.  Barnyard grass 
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(50%) has a wetland indicator status of FACW.  Arrowhead (40%) has a 

wetland indicator status of OBL.  Groundnut (5%) has a wetland indicator of 

FACW.  Winter grape (5%) has a wetland indicator of FACW-.  Estimates of 

species’ dominance indicate that at least 50% of the plot is comprised of 

plants with an indicator status of FAC or wetter.  Therefore, Plot 9B meets 

the hydrophytic criteria. 

Barnyard grass (Echinochloa crusgalli, 50%), nipple-wort (Lapsana 

communis, 40%), blue vervain (Verbena hastata, 5%) and winter grape 

(Vitis vulpina, 1%) were identified in Plot 9C.  Barnyard grass, nipple-wort 

and blue vervain are herbaceous species.  Winter grape is a vine.  Barnyard 

grass (50%) has a wetland indicator status of FACW.  Nipple-wort (40%) is 

not listed in the National List of Plants that Occur in Wetlands (North Central, 

Region 3).  Blue vervain (5%) has an indicator status of FACW+.  Winter 

grape (1%) has an indicator status of FACW-.  Estimates of species’ 

dominance indicate that at least 50% of the plot is comprised of plants with 

an indicator status of FAC or wetter.  Therefore, Plot 9C meets the 

hydrophytic criteria.        

Potential Wetland Area 10 – Plots 10A, 10B and 10C 

Roughleaf dogwood (Cornus drummondii, 40%), sweet vernal grass 

(Anthoxanthum odoratum, 10%) and cinquefoil (Potentilla canadensis, 10%) 

were identified in Plot 10A.  Sweet vernal grass is a herbaceous species, 

roughleaf dogwood is a tree and cinquefoil is a vine.  Roughleaf dogwood 

(40%) has a wetland indicator status of FAC.  Sweet vernal grass (10%) has 

an indicator status of FACU.  Cinquefoil (10%) is not listed in the National 

List of Plants that Occur in Wetlands (North Central, Region 3).  However, 

other species of the Potentilla genus are listed, with wetland indicators 

ranging from FACU- to OBL.  Estimates of species’ dominance indicate that 

at least 50% of the plant species in this plot have an indicator status of FAC 

or wetter.  Therefore, Plot 10A does not meet the hydrophytic criteria. 
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Sweet vernal grass (Anthoxanthum odoratum, 20%), roughleaf dogwood 

(Cornus drummondii, 20%) and cinquefoil (Potentilla canadensis, 5%) were 

identified in Plot 10B.  Sweet vernal grass is a herbaceous species, roughleaf 

dogwood is a tree and cinquefoil is a vine.  Sweet vernal grass (20%) has a 

wetland indicator status of FACU.  Roughleaf dogwood (20%) has an 

indicator status of FAC.  Cinquefoil (5%) is not listed in the National List of 

Plants that Occur in Wetlands (North Central, Region 3).  However, other 

listed species of the Potentilla genus have wetland indicators ranging from 

FACU- to OBL.  This plot area contains little ground vegetation, but is heavily 

shaded.  Estimates of species’ dominance indicate that at least 50% of the 

plot is not comprised of plants with an indicator status of FAC or wetter.  

Therefore, Plot 10B does not meet the hydrophytic criteria. 

Roughleaf dogwood (Cornus drummondii, 20%), sweet vernal grass 

(Anthoxanthum odoratum, 10%) and cinquefoil (Potentilla canadensis, 5%) 

were identified in Plot 10C.  Sweet vernal grass is a herbaceous species, 

roughleaf dogwood is a tree and cinquefoil is a vine.  Roughleaf dogwood 

(20%) has a wetland indicator status of FAC.  Sweet vernal grass (10%) has 

a wetland indicator status of FACU.  Cinquefoil (5%) is not listed in the 

National List of Plants that Occur in Wetlands (North Central, Region 3).  

However, other listed species of the Potentilla genus have wetland indicators 

that range from FACU- to OBL.  Groundcover is somewhat sparse in this plot 

area, but it is heavily shaded.  Estimates of species’ dominance indicate that 

at least 50% of the plant species present in this plot have an indicator status 

of FAC or wetter.  Therefore, Plot 10C meets the hydrophytic criteria.    

Potential Wetland Area 11 – Plots 11A, 11B and 11C 

Roughleaf dogwood (Cornus drummondii, 40%) and sweet vernal grass 

(Anthoxanthum odoratum, 15%) were identified in Plot 11A.  Sweet vernal 

grass is a herbaceous species and roughleaf dogwood is a tree.  Roughleaf 

dogwood has a wetland indicator status of FAC.  Sweet vernal grass has a 

wetland indicator of FACU.  Tree species are present within this plot in 
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several stages of maturity, ranging from saplings to trees with a diameter at 

breast height of several feet.  Due to the immaturity of several of the 

saplings, it was difficult to identify these species with certainty.  Of the two 

species identified in Plot 11A, at least 50% of those were comprised of a 

species with a wetland indicator status of FAC.  Therefore, Plot 11A meets 

the hydrophytic criteria. 

Roughleaf dogwood (Cornus drummondii, 20%) was identified at Plot 11B.  

Roughleaf dogwood is a tree.  No ground vegetation was present in this 

area, only overhead canopy cover from trees.  The wetland indicator status 

for roughleaf dogwood is FAC.  Given that this was the only identified species 

present in the plot, Plot 11B meets the hydrophytic criteria. 

Cinquefoil (Potentilla canadensis, 40%), roughleaf dogwood (Cornus 

drummondii, 20%) and sweet vernal grass (Anthoxanthum odoratum, 10%) 

were identified in Plot 11C.  Sweet vernal grass is a herbaceous species, 

roughleaf dogwood is a tree and cinquefoil is a vine.  Cinquefoil (40%) is not 

listed in the National List of Plants that Occur in Wetlands (North Central, 

Region 3).  However, other listed species of the Potentilla genus have 

wetland indicator statuses ranging from FACU- to OBL.  Roughleaf dogwood 

(20%) has an indicator status of FAC.  Sweet vernal grass (10%) has an 

indicator status of FACU.  This plot is almost completely shaded with canopy 

cover.  Estimates of species’ dominance indicate that at least 50% of the 

plant species present in this plot do not have an indicator status of FAC or 

wetter.  Therefore, Plot 11C does not meet the hydrophytic criteria.    

Table 1 - Vascular Plants Identified 

 Plot Scientific Name Common Name 
Wetland Indicator 

Status 
% Total 

Dominance 
1A Hordeum vulgare Barley FAC+ to FACW- * 40 
 Ellisia nyctelea Ellisia FAC+ 15 
 Verbascum thapsus Mullein FACU- * 15 
 Lapsana communis Nipple-wort NL 10 
 Setaria viridis Green foxtail FACU+ to FAC * 10 

1B Lapsana communis Nipple-wort NL 60 
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Table 1 - Vascular Plants Identified 

 Plot Scientific Name Common Name 
Wetland Indicator 

Status 
% Total 

Dominance 
 Spartina pectinata Freshwater cordgrass FACW+ 30 
 Asclepias syriaca Common milkweed UPL to OBL * 5 

1C Avena fatua Wild oat NL 80 
 Erigeron canadensis Fleabane FACU to FACW * 10 
 Hordeum vulgare Barley FAC+ to FACW- * 5 

2A Lapsana communis Nipple-wort NL 50 
 Cyperus esculentus Yellow nutsedge FACU- to OBL * 40 
 Asclepias syriaca Common milkweed UPL to OBL * 5 

2B Cyperus esculentus Yellow nutsedge FACU- to OBL * 40 

 
Polygonum 

pensylvanicum 
Pennsylvania 
smartweed FACW+ 40 

 Lapsana communis Nipple-wort NL 10 

 
Helianthus 

grosseserratus Sawtooth sunflower FACW- 1 
 Vernonia gigantea Tall ironweed FAC 1 

2C Avena fatua Wild oat NL 70 
 Vernonia gigantea Tall ironweed FAC 20 
 Erigeron canadensis Fleabane FACU to FACW * 5 

3A Carduus nutans Thistle NL 30 
 Lapsana communis Nipple-wort NL 30 
 Salix exigua Sandbar willow OBL 30 

3B Cyperus esculentus Yellow nutsedge FACU- to OBL * 50 
 Salix exigua Sandbar willow OBL 40 
 Asclepias syriaca Common milkweed UPL to OBL * 5 
 Lapsana communis Nipple-wort NL 5 
 Convolvulus sepium Wild morning glory NL <1 

3C Triticum aestivum Wheat NL 40 
 Lapsana communis Nipple-wort NL 20 
 Ambrosia trifida Giant ragweed FAC+ 10 
 Avena fatua Wild oat NL 10 
 Erigeron canadensis Fleabane FACU to FACW * 10 
 Salix exigua Sandbar willow OBL 10 

4A Hordeum vulgare Barley FAC+ to FACW- * 80 
 Ipomoea cairica Morning glory NI 10 

4B Leersia oryzoides Rice cutgrass OBL 30 
 Polygonum punctatum Dotted smartweed OBL 30 
 Sagittaria ambigua Arrowhead OBL 30 

5A Leersia oryzoides Rice cutgrass OBL 40 
 Ambrosia trifida Giant ragweed FAC+ 25 



 
 
SECTION    THREE Discussion of Wetlands 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   3-14 

Table 1 - Vascular Plants Identified 

 Plot Scientific Name Common Name 
Wetland Indicator 

Status 
% Total 

Dominance 
 Apocynum cannabinum Prairie dogbane FAC 25 

5B Polygonum punctatum Dotted smartweed OBL 45 
 Sagittaria ambigua Arrowhead OBL 45 

6A Camelina microcarpa False flax FAC- 60 

 
Polygonum 

pensylvanicum 
Pennsylvania 
smartweed FACW+ 30 

 Abutilon theophrasti Velvetleaf FACU- 10 
7A Apocynum cannabinum Prairie dogbane FAC 30 
 Leersia oryzoides Rice cutgrass OBL 20 
 Erigeron canadensis Fleabane FACU to FACW * 15 
 Acer saccharinum Silver maple FACW 10 
 Convolvulus sepium Wild morning glory NL 10 

8A Glycine max Soybean NL 50 
8B Camelina microcarpa False flax FAC- 30 
 Barbarea vulgaris Winter cress FAC 10 

9A Echinochloa crusgalli Barnyard grass FACW 90 

 
Euonymus 

atropurpureus Eastern burningbush FAC- 1 
9B Echinochloa crusgalli Barnyard grass FACW 50 
 Sagittaria ambigua Arrowhead OBL 40 
 Apios americana Groundnut FACW 5 
 Vitis vulpina Winter grape FACW- 5 

9C Echinochloa crusgalli Barnyard grass FACW 50 
 Lapsana communis Nipple-wort NL 40 
 Verbena hastata Blue vervain FACW+ 5 
 Vitis vulpina Winter grape FACW- 1 

10A Cornus drummondii Roughleaf dogwood FAC 40 

 
Anthoxanthum 

odoratum Sweet vernal grass FACU 10 
 Potentilla canadensis Cinquefoil FACU- to OBL * 10 

10B 
Anthoxanthum 

odoratum Sweet vernal grass FACU 20 
 Cornus drummondii Roughleaf dogwood FAC 20 
 Potentilla canadensis Cinquefoil FACU- to OBL * 5 

10C Cornus drummondii Roughleaf dogwood FAC 20 

 
Anthoxanthum 

odoratum Sweet vernal grass FACU 10 
 Potentilla canadensis Cinquefoil FACU- to OBL * 5 

11A Cornus drummondii Roughleaf dogwood FAC 40 
 Anthoxanthum Sweet vernal grass FACU 15 
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Table 1 - Vascular Plants Identified 

 Plot Scientific Name Common Name 
Wetland Indicator 

Status 
% Total 

Dominance 
odoratum 

11B Cornus drummondii Roughleaf dogwood FAC 20 
11C Potentilla canadensis Cinquefoil FACU- to OBL * 40 

 Cornus drummondii Roughleaf dogwood FAC 20 

 
Anthoxanthum 

odoratum Sweet vernal grass FACU 10 
*Wetland indicator status taken from National List of Plants that Occur in Wetlands, North Central 
(Region 3). 

OBL    obligate wetland species                                   FACW+                 wetter than FACW 
FACW   facultative wetland species                                FACW-                 drier than FACW 
FAC+  wetter than FAC                                               FAC                     facultative species 
FAC-    drier than FAC                                             FACU-                   wetter than FACU 
FACU    facultative upland species                           FACU+                  drier than FACU 
UPL   upland species                                                 NL                         not listed 
NI    no indicator status yet assigned              
* surrogate species of same genus used  

3.2 SOILS 

Electronic files for the Soil Surveys of Carroll County and Ray County, 

Missouri were requested from the Natural Resource Conservation Service 

(NRCS) website.  Hard copies of each of the soil surveys were also obtained 

during a visit to the local NRCS offices. 

The facility property is within the limits of Carroll County.  According to the 

Carroll County soil survey, the facility property lies primarily within the 

Bremer-Cotter-Booker association.  Soils of this association are 

characterized as deep, nearly level, well-drained, poorly-drained and very 

poorly-drained soils that formed in alluvium.  Soils of this association occur 

on floodplains.  Bremer soils account for about 43 percent of the Bremer-

Cotter-Booker association.  Bremer soils are poorly drained, and in slightly 

higher areas on the floodplain.  Cotter soils comprise 27 percent of the 

association.  These soils are well-drained, and in higher areas of the 

floodplain.  Booker soils comprise 19 percent of the Bremer-Cotter-Booker 

association.  Booker soils are very poorly-drained.  They are in the lower 

areas of the floodplain.  Other minor soils comprise 11 percent of the 

Bremer-Cotter-Booker association.  The northernmost portion of the facility 
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property extends into an area comprised of soils of the Knox-Higginsville-

Wakenda association.  Soils of this association are characterized as deep, 

gently sloping to steep, well-drained and somewhat poorly-drained soils that 

formed in a thick layer of loess.  Soils of this association occur on uplands.  

Knox soils comprise about 31 percent of the Knox-Higginsville-Wakenda 

association.  Knox soils are well-drained, and are located on narrow 

ridgetops and convex side slopes.  Higginsville and similar soils comprise 30 

percent of the association.  These soils are somewhat poorly-drained, and 

are in concave areas on side slopes.  Wakenda and similar soils, comprising 

29 percent of the Knox-Higginsville-Wakenda association, are well-drained.  

They are on ridgetops, convex side slopes and high stream terraces.  Other 

minor soils comprise 10 percent of the Knox-Higginsville-Wakenda 

association.      

The Carroll County soil survey identifies the following detailed soil map units 

within the facility property (arranged in approximate order of dominance 

within the facility property): 

13598  Booker silty clay 
13507  Bremer silty clay 
36046  Wabash silty clay 
66007  Leta silty clay 
10063  Knox silty clay loam, 9-14% slopes 
10055  Knox silt loam, 5-9% slopes 
36023  Landes fine sandy loam 
10041  Knox silt loam, 14-20% slopes 

Booker soils (silty clay, map unit #13598) comprise a vast majority of the 

facility property area (Figure 4).  Booker soils, which are deep, nearly level 

and very poorly-drained, are in broad areas on the Missouri River floodplain.  

The soil is protected by levees, but is occasionally flooded due to levee 

breaks or as a result of overflow from local tributaries.  It is commonly 

ponded after heavy rains.  The surface layer is typically black, very firm silty 

clay (5 inches thick).  The subsoil extends to a depth of 60 inches or more, 

and is a very firm clay.  The upper part is black (7 inches thick), and the 
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lower part is very dark gray and gray, with mottling.  Nearly all of the 

Booker acreage is used for cultivated crops (soybeans, corn and small 

grain).  It is best suited to row crops that require a short growing season, as 

permeability is very low in the Booker soils.  Surface runoff is very slow or 

ponded.  The seasonal high water table commonly is 0.5 foot above the 

surface to 1.0 foot below ground surface during winter and spring.  Root 

development is restricted by poor aeration.  

Bremer (silty clay, map unit #13507) and Wabash (silty clay, map unit 

#36046) soils comprise the second most acreage within the facility property.  

Similar to the Booker soils, Bremer soils are deep, nearly level, poorly-

drained, on the Missouri River floodplain, protected by levees, but 

occasionally flooded.  The surface layer is typically black, firm silty clay loam 

(12 inches thick).  The subsoil extends to a depth of 60 inches or more.  The 

upper part is very dark gray, mottled and very firm silty clay.  The next layer 

is dark grayish-brown, mottled and very firm silty clay.  The lower part is a 

grayish-brown, mottled, firm silty clay loam.  Most areas of Bremer soils are 

used for cultivated crops (corn, soybeans, grain sorghum and small grain).  

Permeability is moderately slow and surface runoff is slow in the Bremer 

soils.  Land grading, shallow surface drains and open ditches helps to 

remove the excess water.  The seasonal high water table commonly is 1 to 2 

feet below ground surface during winter and spring.   

Like the Booker soils, and similar to the Bremer soils, Wabash soils are deep, 

nearly level and very poorly-drained.  These soils are on floodplains of 

Missouri River tributaries, and occasionally flooded.  The surface layer is 

typically very dark gray, firm silty clay (4 inches thick).  The subsurface 

layer is very dark gray, very firm silty clay (10 inches thick).  The subsoil 

extends to a depth of 60 inches, and is very firm silty clay.  The upper part 

is black, and the lower part is dark grayish brown and mottled.  Most areas 

of Wabash soils are used for cultivated crops (corn, soybeans, grain 

sorghum and small grain).  Land grading, shallow surface drains and open 
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ditches help to remove excess water, as it dries out slowly after rains.  

Permeability and surface runoff are very slow in Wabash soils.  The seasonal 

high water table commonly is within 1 foot of ground surface during winter 

and spring. 

Leta (silty clay, map unit #66007), Knox (silty clay loam, map unit #10063; 

silt loam 5-9% slopes, map unit #10055 and silt loam 14-20% slopes, map 

unit #10041) and Landes (fine sandy loam, map unit #36023) soils account 

for minor areas, in terms of soil dominance within the facility property.  Leta 

soils are deep, nearly level, somewhat poorly-drained and located on 

Missouri River floodplains.  It is protected by levees, but occasionally floods 

during levee breaks or overflow of local tributaries.  The surface layer is 

typically very dark gray, firm silty clay (5 inches thick).  The subsurface 

layer is also very dark gray, firm silty clay (7 inches thick).  The subsoil is 

about 13 inches thick, and is a very dark grayish-brown, mottled, firm silty 

clay with strata of dark grayish-brown silt loam.  The substratum extends to 

a depth of 60 inches or more.  The upper part is stratified dark grayish-

brown and very dark grayish-brown.  It is mottled, very friable, very fine 

sandy loam.  The lower part of the substratum is stratified dark grayish-

brown and brown, mottled, friable silt loam and very fine sandy loam.  Most 

areas of the Leta soils are used for cultivated crops (soybeans, grain 

sorghum, corn and winter wheat).  Surface runoff is slow.  The surface is 

covered by water after heavy rainfall or by runoff from adjacent areas.  Land 

grading, shallow surface drains and open ditches help to remove the excess 

surface water.  Permeability is slow in the clayey upper part of the Leta soils, 

and moderate in the loamy lower part.  The seasonal high water table 

commonly is at a depth of 1 to 3 feet below ground surface during winter 

and spring. 

Knox silty clay loam soils are deep, strongly sloping and well-drained.  These 

soils are on the convex side slopes of the uplands bordering the Missouri 

River floodplain.  The surface layer is typically brown, friable silty clay loam 
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(4 inches thick).  It is a mixture of subsoil material and surface soil material.  

The subsoil is dark yellowish-brown, friable, firm silty clay loam (50 inches 

thick).  The upper part is firm, and the lower part is mottled and friable.  The 

substratum extends to a depth of 60 inches or more, and is dark yellowish-

brown, mottled, friable silt loam.  Most areas of this soil are used for 

cultivated crops, hay or pasture.  Permeability is moderate and surface 

runoff is rapid. 

Knox silt loam soils are deep, well-drained and moderately sloping.  These 

soils occur on ridgetops and side slopes in the uplands bordering Missouri 

River floodplains.  The surface layer is typically very dark grayish-brown, 

friable silt loam (6 inches thick).  The subsoil is brown and dark yellowish-

brown, firm silty clay loam with mottling in the lower part (40 inches thick).  

The substratum extends to a depth of 60 inches or more, and is brown, 

mottled, friable silt loam.  Permeability is moderate and surface runoff is 

medium.  Most areas of this soil are used for cultivated crops, pasture or 

hay.  A small acreage is used for woodland.   

Landes fine sandy loam soils are deep, nearly level, well-drained and in 

slightly higher areas of the Missouri River floodplain.  The surface layer is 

typically very dark grayish brown, very friable fine sandy loam (7 inches 

thick).  The subsurface layer is very dark grayish brown, friable find sandy 

loam (13 inches thick).  The subsoil is brown, friable loamy fine sand (13 

inches thick).  The substratum extends to a depth of 60 inches or more, and 

is brown and dark yellowish brown with mottles.  Permeability is rapid and 

surface runoff is slow.  The seasonal high water table is commonly at 4 to 6 

feet below ground surface during winter and spring.  Most areas of these 

soils are used for cultivated crops (corn, soybeans and small grain). 

According to the Hydric Soils List for Carroll County, the Booker, Bremer, 

Wabash, Leta and Landes soils are classified as hydric soil (soil that 

developed anaerobic conditions, usually due to water saturation or flooding 

present for long durations in the growing season).   



 
 
SECTION    THREE Discussion of Wetlands 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   3-20 

It is important to note that a majority, if not all, of the soils within the 

facility property have been disturbed by past and current farming, 

construction of roads and establishment of drainage ditches and drainage 

ways.  These soils within the facility property are also protected from the 

Missouri River by a levee system.  Hydric soils that may have occurred prior 

to human disturbance would not be expected to continue unless they were 

exposed to the appropriate moisture regime.  In this field investigation, the 

hydric soils parameter was based on the relative ability of the local soil to 

“express” hydric character.  A soil probe was advanced to a target depth of 

16 inches below ground surface (bgs) for each plot point.  Observations 

gathered during sampling of soils within each of the potential wetland plots 

for the facility property are discussed below. 

Potential Wetland Area 1 – Plots 1A, 1B and 1C 

Plot points 1A, 1B and 1C were established adjacent to one another, with 

Plots 1A and 1C flanking Plot 1B.  Plot 1A was established upland, while Plots 

1B and 1C were at a lower elevation. 

The soil at Plot 1A consisted of silt with sand to a depth of approximately 2 

inches bgs, underlain by sand with silt (2-9 inches bgs).  The sand with silt 

was dark reddish brown (5YR 2.5/2).  No mottles were present.  The sand 

did not display organic streaking, nor was an organic pan observed within 

the top 16 inches of ground surface.  Organic streaking and the presence of 

organic pans can be characteristic of hydric sandy soils.  Refusal was 

encountered at a depth of 12 inches bgs.  Rock was observed from 9 to 12 

inches bgs.  The soil at Plot 1A was very dry and appeared to be fill material.  

Plot 1A was established at the upland edge of a railroad embankment.       

Plot 1B contained silt with sand near the surface (1-6 inches bgs), followed 

by sand and silt.  The silt with sand was black (10YR 2/1), and did not 

contain mottles.  The underlying sand and silt (6-10 inches bgs) was also 

black (10YR 2/1) without mottles.  The soil at Plot 1B was dry and very 
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compact.  Plot 1B was established in a depressional area, between Plot 

points 1A and 1C. 

Plot 1C contained topsoil at a depth of 0 to 2 inches bgs.  Clay with trace 

sand was observed at 2 to 16 inches bgs.  The clay was very dark gray (5Y 

3/1), and did not display mottles.  Soil at Plot 1C did display some moisture, 

and was not as dry as the soils observed at Plots 1A and 1B.  Plot 1C was 

established in a depressional area adjacent to a county road.   

Plots 1A and 1B did not contain characteristic features of hydric soil, 

whereas Plot 1C contained some hydric features (i.e., matrix chroma of 1).  

Soils of this area, Booker silty clay, are listed on the local Hydric Soils List.  

However, field observations do not confirm the mapped soil type.     

Potential Wetland Area 2 – Plots 2A, 2B and 2C 

Similar to Plots 1A, 1B and 1C, Plot points 2A, 2B and 2C were established 

adjacent to a railroad line, with Plot 2A being upland, and Plots 2B and 2C at 

a lower elevation. 

The soil at Plot 2A consisted of silt to a depth of approximately 4 inches bgs, 

underlain by clay with trace sand.  The surface silt was dark grayish brown 

(10YR 4/2).  The clay with trace sand was black (5Y 2.5/1).  The clay with 

trace sand extended to a depth of 16 inches bgs.  Mottles appeared at a 

depth of 12 inches bgs.  The mottles were brownish yellow (10YR 6/8), 

common, distinct and fine.  The soil at Plot 2A contained some moisture.  

Plot 2A was established near the top of a slope leading down from a railroad 

line.       

Plot 2B contained topsoil at the surface (0-1 inches bgs), followed by clay 

with trace sand (1-16 inches bgs).  The clay with trace sand was very dark 

gray (5Y 3/1).  Mottling was observed throughout.  The mottles were 

yellowish red (5YR 4/6), common, distinct and fine.  Soil at Plot 2B was dry 
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and compact throughout.  Plot 2B was established in a depressional area, 

between Plot points 2A and 2C. 

Plot 2C contained topsoil at a depth of 0 to 1 inches bgs.  Clay with trace 

sand was observed at 1 to 16 inches bgs.  The clay was black (2.5Y 2.5/1).  

Mottling was present throughout.  Mottle color was yellowish red (5YR 4/6).  

Mottles were few, distinct and fine.  Soil at Plot 2C was dry and compact; 

however, it did display more moisture at a depth of 12 inches bgs.  Plot 2C 

was established in a depressional area adjacent to a county road.   

Plots 2A, 2B and 2C did contain low chroma matrix colors and mottles, 

features characteristic of hydric soil.  Soils of this area, Booker silty clay, are 

also listed on the local Hydric Soils List.  Field observations generally confirm 

the mapped type.    

Potential Wetland Area 3 – Plots 3A, 3B and 3C 

Like Plot areas 1 and 2, Plot points 3A, 3B and 3C were established adjacent 

to a railroad line, with Plot 3A being upland, and Plots 3B and 3C at a lower 

elevation. 

The soil at Plot 3A consisted of sand with some rock at a depth of 0 to 8 

inches bgs.  This was underlain by rock.  The sand at the surface was loose 

and dry.  Plot 3A was established near the top of a slope leading down from 

a railroad line.       

Plot 3B contained topsoil at the surface (0-1 inches bgs), followed by clay 

with silt (1-16 inches bgs).  The clay with silt was black (7.5YR 2.5/1), with 

dark smearing.  The color of the clay changed at a depth of 10 inches bgs to 

dark brown (7.5YR 3/2).  Mottling was also observed at this depth.  The 

mottles were strong brown (7.5YR 5/6), many, distinct and medium.  Soil at 

Plot 3B was very dry.  Plot 3B was established in a depressional area, 

between Plot points 3A and 3C. 
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Plot 3C contained silt with clay at a depth of 0 to 4 inches bgs, and was 

black (7.5YR 2.5/1).  Clay with silt and sand was observed at 4 to 10 inches 

bgs.  The clay was black (7.5YR 2.5/1), and did not display mottling.  At a 

depth of 10 inches bgs, the sand became trace in abundance and the soil 

color changed to brown (7.5YR 4/2).  Mottling was present in this deeper 

soil.  Mottle color was strong brown (7.5YR 5/8).  Mottles were many, 

distinct and medium.  Soil moisture increased with depth at Plot 3C.  Plot 3C 

was established in a depressional area adjacent to a county road.   

Plot 3A did not display features characteristic of hydric soil.  Plots 3B and 3C 

did contain low chroma matrix colors and mottles, features characteristic of 

hydric soil.  Soils of this area, Booker silty clay, are also listed on the local 

Hydric Soils List.  However, field observations did not confirm the Booker 

mapped type, nor its inclusions (Norborne and Bremer).    

Potential Wetland Area 4 – Plots 4A and 4B 

Plot points 4A and 4B were established adjacent to a drainage ditch, at the 

intersection of a county road and cultivated soybean field.  Plot 4A was 

upland of Plot 4B. 

The surface soil at Plot 4A consisted of topsoil (0-2 inches bgs).  The topsoil 

was underlain by a clay with silt and trace sand.  The clay extended from 2 

inches bgs to 16 inches bgs, and was black (7.5YR 2.5/1).  Mottling began at 

a depth of 6 inches bgs and extended throughout the remainder of the soil 

probe.  The mottles were few, distinct, medium and strong brown (7.5YR 

5/8) in color.  The soil at Plot 4A was somewhat moist.  Plot 4A was 

established directly adjacent to the planted soybean field, at the upland 

boundary of the downward slope to the drainage ditch.       

Plot 4B soils consisted of silt with sand throughout the entire soil probe (0-

16 inches bgs).  The silt was very dark bluish gray (Gley 2 3/1/5PB).  

Mottling was observed throughout.  The mottles were strong brown (7.5YR 
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4/6), few, distinct and medium.  Plot 4B was established immediately 

adjacent to the drainage ditch. 

Plots 4A and 4B displayed features characteristic of hydric soil, such as 

gleyed and low chroma matrix color and mottling.  Soils of this area, Booker 

silty clay, are also listed on the local Hydric Soils List.  Field observations for 

Plot 4B soils generally confirmed the mapped type; however soils observed 

at Plot 4A did not match the description for Booker soils, nor its inclusions.    

Potential Wetland Area 5 – Plots 5A and 5B 

Similar to Plot 4, Plot points 5A and 5B were established adjacent to a 

drainage ditch running through a cultivated soybean field.  Plot 5A was 

upland of Plot 5B. 

The surface soil at Plot 5A consisted of clay with silt and trace sand (0-2 

inches bgs), and was very dark gray (7.5YR 3/1).  The surface layer was 

underlain by very dark gray (2.5Y 3/1) clay.  The clay layer extended from 2 

inches bgs to 16 inches bgs.  Mottling was present throughout the 2-16 inch 

bgs depth.  The mottles were few, faint, medium and yellowish red (5YR 

5/6) in color.  The soil moisture at Plot 5A increased with depth.  Plot 5A was 

established on a downward slope leading from the soybean field to the 

drainage ditch.       

Plot 5B soils consisted of clay with silt throughout the entire soil probe (0-16 

inches bgs).  The clay was dark olive brown (2.5Y 3/3) at a depth of 0 to 5 

inches bgs.  At a depth of 5 inches bgs, the soil color changed to very dark 

gray (10YR 3/1).  Yellowish brown (10YR 5/8) mottling was observed 

throughout the soil probe.  The mottles were few, distinct and medium.  The 

soil was saturated throughout.  Plot 5B was established immediately 

adjacent to the drainage ditch. 

Plots 5A and 5B displayed the low chroma matrix colors and mottling 

characteristic of hydric soil.  Soils of this area, Booker silty clay, are also 
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listed on the local Hydric Soils List.  Field observations for Plots 5A and 5B 

generally confirmed the mapped type.    

Potential Wetland Area 6 – Plot 6A 

Plot 6A was established in a depressional area within a soybean field, at the 

confluence of three drainage ditches. 

The surface soil at Plot 6A consisted of silt (0-1 inches bgs), and was black 

(2.5Y 2.5/1).  The surface layer was underlain by black (2.5Y 2.5/1) clay 

with silt.  The clay layer extended from 1 inch bgs to 16 inches bgs.  The soil 

matrix color changed to dark gray (5Y 4/1) at a depth of 10 inches bgs.  

Mottling was also observed at a depth of 10 inches bgs, and extended 

through the remainder of the soil probe.  The mottles were common, 

distinct, medium and light olive brown (2.5Y 5/6) in color.  The soil moisture 

at Plot 6A increased with depth, with the soil being very moist at a depth of 

12 to 16 inches bgs.       

Plot 6A displayed the low chroma matrix colors and mottling characteristic of 

hydric soil.  Soils of this area, Booker silty clay, are also listed on the local 

Hydric Soils List.  Field observations for Plot 6A generally confirmed the 

mapped type.    

Potential Wetland Area 7 – Plot 7A 

Plot 7A was established immediately upland of a steep slope leading to a 

drainage ditch. 

The surface soil at Plot 7A consisted of silt with trace sand (0-16 inches 

bgs), and was dark brown (7.5YR 3/2).  Mottling was not observed.  The soil 

was primarily dry at Plot 7A, with some moisture present with depth.       

Plot 7A did not display characteristics of hydric soils.  Soils of this area, 

Bremer silty clay loam, are listed on the local Hydric Soils List.  However, 
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field observations for Plot 7A did not confirm the Bremer mapped type, nor 

its inclusions (Cotter and Leta).    

Potential Wetland Area 8 – Plots 8A and 8B 

Plot points 8A and 8B were established adjacent to a drainage ditch running 

through a cultivated soybean field.  Plot 8A was upland of Plot 8B. 

The surface soil at Plot 8A consisted of topsoil (0-16 inches bgs).  Plot 8A 

was established immediately adjacent to the planted soybean field.  Some 

clay was present at the base of the soil probe.       

Plot 8B soils consisted of clay/silt at a depth of 0-10 inches bgs.  The 

clay/silt was black (7.5YR 2.5/1).  At a depth of 10 inches bgs, the soil color 

changed to reddish black (2.5YR 2.5/1).  Red (2.5YR 4/8) mottling was 

observed from 10 to 16 inches bgs.  The mottles were few, distinct and 

medium.  Soil moisture at Plot 8B increased with depth.  Plot 8B was 

established in the center of the drainageway. 

Plot 8A did not display characteristics of hydric soil, whereas Plot 8B soils did 

display low chroma matrix colors and mottling.  Soils of this area, Booker 

silty clay, are listed on the local Hydric Soils List.  Field observations for Plot 

8A did not confirm the mapped type and inclusions, but observed soils at 

Plot 8B did generally confirm the mapped type.    

Potential Wetland Area 9 – Plots 9A, 9B and 9C 

Plot points 9A, 9B and 9C were established adjacent to and within a drainage 

ditch.  This drainage ditch was bounded by a cultivated soybean field on one 

side and a county road on the other. 

The soil at Plot 9A consisted of topsoil (0 to 8 inches bgs).  Refusal was 

encountered at 8 inches bgs.  The soil at Plot 9A was dry.  Plot 9A was 

established immediately downslope of the soybean field and upslope of the 

drainage ditch.       
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Plot 9B contained silt with clay throughout the soil probe (0-16 inches bgs).  

The surface soil (0-4 inches bgs) color was very dark gray (10YR 3/1).  Dark 

yellowish brown mottles were present at this depth.  The mottles were 

common, distinct and medium.  The soil matrix color changed at a depth of 

4 inches bgs to very dark greenish gray (Gley 1 3/1/10Y).  Mottles were also 

present at this depth.  These mottles were many, distinct, coarse and red 

(2.5YR 4/8) in color.  Soil at Plot 9B was moist.  Plot 9B was established 

within the heavily overgrown drainage ditch. 

Plot 9C contained topsoil from a depth of 0 inches bgs to 16 inches bgs.  Soil 

at Plot 9C was dry and compact.  Plot 9C was established upland of the 

drainage ditch and downslope of the adjacent county road.   

Plots 9A and 9C did not display features characteristic of hydric soil.  Plot 9B 

did contain gleyed and low chroma matrix colors and mottles, features 

characteristic of hydric soil.  Soils of this area, Booker silty clay, are also 

listed on the local Hydric Soils List.  However, field observations did not 

confirm the Booker mapped type, nor its inclusions.    

Potential Wetland Area 10 – Plots 10A, 10B and 10C 

Plot points 10A, 10B and 10C were established within a shaded corridor 

between two cultivated soybean fields.  The corridor measured 

approximately 50 feet wide.  The topography of the central portion of the 

corridor is depressed, and appears to be an intermittent drainageway.  Plots 

10A and 10C were established upland, and on either side of Plot 10B. 

The soil at Plot 10A consisted of topsoil at a depth of 0 to 8 inches bgs.  

Refusal was encountered at 8 inches bgs.  The soil at Plot 10A was very dry 

and compact.  Plot 10A was established upslope of the apparent 

drainageway.       

Plot 10B was very dark gray (2.5Y 3/1) silty clay.  This soil extended 

throughout the length of the soil probe (0-16 inches bgs).  No mottling was 
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present.  The soil at Plot 10B was very dry and very hard.  Plot 10B was 

established within the apparent drainageway. 

Plot 10C contained silt/clay at a depth of 0 to 12 inches bgs.  The soil was 

very dark gray (10YR 3/1), and did not display mottling.  Refusal was 

encountered at a depth of 12 inches bgs.  The soil in Plot 10C was very dry.  

Similar to Plot 10A, Plot 10C was established upslope of the apparent 

drainageway.   

Plot 10A did not display features characteristic of hydric soil.  Plots 10B and 

10C did contain chroma matrix colors of 1, although no mottles were 

present.  Soils of this area, Bremer silty clay loam, are listed on the local 

Hydric Soils List.  Field observations did not confirm the Bremer mapped 

type, as Bremer soils are characterized as having mottles.  However, 

characteristics of the observed soils did match those of the Leta inclusion.    

Potential Wetland Area 11 – Plots 11A, 11B and 11C 

Similar to Plot area 10, Plot points 11A, 11B and 11C were established 

adjacent to and within an apparent drainageway between two soybean 

fields.  Plots 11A and 11C were established upslope of the drainageway, and 

Plot 11B was established within the apparent drainageway. 

The soil at Plot 11A consisted of topsoil at a depth of 0 to 8 inches bgs.  

Refusal was encountered at a depth of 8 inches bgs.  The soil was very dry 

and compact.  Plot 11A was established approximately 2-3 feet upslope of 

the base of the apparent drainageway.       

Plot 11B contained silty clay throughout the soil probe (0-16 inches bgs).  

The soil was black (7.5YR 2.5/1) throughout.  Mottling was present at a 

depth of 12 inches bgs, and continued through the base of the soil probe.  

The mottles were reddish yellow (7.5YR 7/6) and pinkish gray (7.5YR 6/2).  

They were many, distinct and coarse.  The soil at Plot 11B was dry and 



 
 
SECTION    THREE Discussion of Wetlands 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc   3-29 

compact.  Moisture increased slightly with depth.  Plot 11B was established 

within the depressional area, between Plot points 11A and 11C. 

Plot 11C contained topsoil at a depth of 0 to 16 inches bgs.  The soil was 

very dry throughout the probe.  Plot 11C was established upslope of the 

apparent drainageway, at an elevation equivalent to that of Plot 11A.   

Plots 11A and 11C did not display features characteristic of hydric soil.  Plot 

11B did contain low chroma matrix colors and mottles, features 

characteristic of hydric soil.  Soils of this area, Booker silty clay, are listed on 

the local Hydric Soils List.  Field observations for Plot 11B did confirm the 

mapped type.    

Corridor Alternatives #1, #2 and #3 

Only a visual screening survey was conducted for the three alternative 

corridors outside of the facility property; therefore, soil samples were not 

collected in these areas and detailed observations of soils were not made.  

The three alternative corridors span both Carroll and Ray Counties. 

Figure 5 presents the NRCS soil map for the area including the facility 

property and the three alternative corridors.  Due to the abundance and 

distribution of mapped soil types that lie within the corridor areas, the soil 

map unit designations are not displayed.  Alternatively, each mapped soil 

area was classified as having either a high, medium or low potential to be 

hydric.  The mapped soil areas classified as having high potential to be 

hydric were those where the major soil type is included on the local hydric 

soils list.  The areas classified as having a medium potential to be hydric 

were those where the major soil type is not included on the local hydric soils 

list, but inclusions of the major soil type are on the hydric soils list.  The 

mapped soil areas classified as having low potential to be hydric were those 

where neither the major soil type for that area, nor its inclusions, are 

included on the local hydric soils list.     
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According to the Carroll County soil survey, the three alternative corridor 

areas are comprised of soils from the Bremer-Cotter-Booker association, the 

Knox-Higginsville-Wakenda association and the Lagonda-Armster-Grundy 

association.  General characteristics of the Bremer-Cotter-Booker and Knox-

Higginsville-Wakenda associations within Carroll County, Missouri were 

discussed earlier in this section.  According to the Ray County soil survey, 

the western-most portions of the two northernmost alternative corridors are 

comprised of soils from the Armster-Lagonda-Sharpsburg association, Zook-

Nodaway-Bremer association and the Grundy-Lagonda association. 

The Lagonda-Armster-Grundy association is characterized as deep, gently 

sloping to strongly sloping, somewhat poorly-drained and moderately well-

drained soils that formed in loess, pedisediment and glacial till on uplands.  

Approximately 56% of this association is comprised of Lagonda and similar 

soils.  Lagonda soils are somewhat poorly drained, and occur on ridgetops 

and in slightly concave areas on sides of slopes.  Armster soils comprise 20 

percent of the Lagonda-Armster-Grundy association.  These soils are 

moderately well-drained.  They are on narrow, sloping ridgetops and convex 

side slopes.  Grundy soils, comprising 13 percent of the association, are 

somewhat poorly-drained.  They are on broader ridgetops.  Other minor soils 

comprise approximately 11 percent of the Lagonda-Armster-Grundy 

association. 

The Armster-Lagonda-Sharpsburg association in Ray County, Missouri is 

characterized as deep, gently sloping to moderately steep, moderately well-

drained and somewhat poorly-drained soils, formed in loess, pedisediments 

and glacial till on uplands.  Armster and similar soils comprise approximately 

34 percent of this association.  Armster soils are moderately well-drained 

and are on narrow ridgetops and convex side slopes.  Lagonda and similar 

soils comprise 32 percent of the association.  These soils are somewhat 

poorly-drained and are on ridgetops, at the head of drainageways and on 

slightly concave side slopes.  Sharpsburg soils comprise 16 percent of the 
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Armster-Lagonda-Sharpsburg association.  These soils are moderately well-

drained and commonly are on the narrow tops and ends of ridges.  Other 

minor soils comprise approximately 18 percent of the Armster-Lagonda-

Sharpsburg association. 

The Zook-Nodaway-Bremer association is characterized as deep, nearly 

level, poorly-drained and moderately well-drained soils formed in alluvium 

on floodplains and terraces.  This association occurs on floodplains of the 

intermediate and small tributaries of the Missouri River.  Zook and similar 

soils comprise about 38 percent of this association.  These soils are poorly-

drained and are on floodplains along small streams.  Nodaway soils comprise 

25 percent of the Zook-Nodaway-Bremer association, and are moderately 

well-drained and on floodplains near the stream channels.  Bremer soils 

account for 19 percent of the Zook-Nodaway-Bremer association.  These 

soils are poorly-drained and are on low stream terraces along small streams.  

Other minor soils comprise about 18 percent of the Zook-Nodaway-Bremer 

association. 

The Grundy-Lagonda association is characterized as deep, gently sloping and 

moderately sloping, somewhat poorly-drained soils formed in loess or in 

loess and pedisediments.  Soils of this association occur on uplands, 

specifically on ridgetops and side slopes on high, broad divides between the 

major drainageways.  Grundy soils comprise about 45 percent of this 

association.  These soils are generally on broad ridgetops and the less 

dissected, slightly concave side slopes.  Lagonda and similar soils account 

for 34 percent of the Grundy-Lagonda association.  These soils are generally 

on narrower ridgetops and the ends of ridges and on the more dissected, 

slightly concave side slopes.  Other minor soils comprise approximately 21 

percent of the Grundy-Lagonda association.     

The Carroll County soil survey identifies the following detailed soil map units 

within the alternative corridor areas, but outside of the facility property 

(Figure 5): 
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10021  Greenton silty clay loam, 5-9% slopes 
10027  Higginsville silt loam 
10041  Knox silt loam, 14-20% slopes 
10055  Knox silt loam, 5-9% slopes 
10063  Knox silty clay loam 
10071  Ladoga silt loam 
10120  Sharpsburg silt loam 
10122  Sharpsburg silt loam 
10151  Wakenda silt loam, 2-5% slopes 
10153   Wakenda silt loam, 5-9% slopes 
13510  Colo silty clay loam 
30014  Armster clay loam 
30019  Armster loam 
30075  Gosport silty clay loam 
30081  Greenton silty clay loam, 9-14% slopes 
30115  Lagonda silt loam 
30120  Lagonda silty clay loam 
36023  Landes fine sandy loam 
36031  Nodaway silt loam 
36050  Zook silty clay loam 

Of the above-listed soil map units, the Greenton silty clay loam (5-9% 

slopes), Ladoga silt loam, Colo silty clay loam, Greenton silty clay loam (9-

14% slopes), Landes find sandy loam, Nodaway silt loam and Zook silty clay 

loam are classified as hydric soil by the Carroll County, Missouri NRCS. 

The Ray County soil survey identifies the following detailed soil map units 

within the two northern alternative corridor areas (Figure 5): 

6B  Sharpsburg silt loam, 2-5% slopes 
6C2  Sharpsburg silt loam, 5-9% slopes 
9D  Snead silty clay loam 
24B  Lagonda silt loam 
25C2  Lagonda silty clay loam 
31  Colo silty clay loam 
33  Zook silty clay loam 
39  Nodaway silt loam 
41C2  Armster loam, 5-9% slopes 
41D2  Armster loam, 9-14% slopes 
42C3  Armster clay loam, 5-9% slopes 
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42E3  Armster clay loam, 9-20% slopes 
56B  Grundy silt loam 

* note that the new 5-digit map unit numbers were not available for the Ray 
County, Missouri soil classification. 

The Colo silty clay loam and Zook silty clay loam were the only two above-

listed soils classified as hydric by the Ray County, Missouri NRCS. 

3.3 HYDROLOGY 

According to the COE 1987 Manual, areas with evident wetland hydrology 

have a presence and abundance of water such that it produces anaerobic 

and reducing conditions and influences the characteristics of the vegetation 

and soil present.  The COE 1987 Manual also states that it is “essential to 

establish that a wetland area is periodically inundated or has saturated soils 

during the growing season”.  Table 5 of the COE 1987 Manual specifies the 

percentages of the growing season in which typical wetland and non-wetland 

areas are saturated or inundated.  Most wetland areas are at least 

seasonally inundated or saturated (i.e. saturated/inundated for a minimum 

of 12.5% of the growing season).  The COE 1987 Manual states that those 

areas saturated or inundated for only 5% to 12.5% of the growing season 

are typically not classified as wetlands.  This implies that some wetland 

areas may be saturated or inundated for less than 12.5% of the growing 

season (i.e. saturated/inundated for 5% to 12.5% of the growing season). 

Review of Missouri River Gage Data and Carroll County Growing 

Season Data 

The facility property lies within the Missouri River floodplain, yet 

approximately six miles north of the River.  Missouri River data collected 

from the Waverly, Missouri gage station (#06895500) were obtained from 

the USGS National Water Information System: Web Interface.  These data 

included daily water elevations for the Waverly, Missouri gage station (this is 

the nearest Missouri River gage station to the facility property).  The 

elevation data available for the most recent ten-year period (1996-2005) 
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were reviewed.  The total estimated duration and dates of the annual 

growing season for Carroll County were obtained from the local NRCS office.  

The River elevation data were compared to the known elevations of the 

facility property, to determine if, and how often, various portions of the 

property are inundated or potentially saturated during the growing season.  

According to the Carroll County, Missouri NRCS office, the annual growing 

season is approximately 190 days in duration.  The date of the last spring 

frost is typically April 10 and the first fall frost is typically on October 17.  

Assuming a 190-day growing season, the 10-day (5% of growing season) 

and 24-day (12.5% of growing season) high water elevations for the time 

period between April 10 and October 17 were determined for the Missouri 

River Waverly, Missouri gage station.  The 10-day high elevation represents 

the highest River elevation maintained for at least 10 consecutive days 

within the growing season.  In turn, the 24-day high elevation represents 

the highest River elevation maintained for at least 24 consecutive days 

within the growing season.  The 10-day and 24-day high water elevations for 

each of the years 1996 through 2005 were identified.  The 10-day high 

water elevations for the ten years examined were averaged and the same 

was done for the 24-day high water elevations.  The average 10-day and 24-

day high water elevations for the Waverly, Missouri gage station were 

663.54 feet National Geodetic Vertical Datum (NGVD) and 661.61 feet 

NGVD, respectively.  Appendix E of this report includes the 10-day and 24-

day high water elevations for the ten years examined (see the References 

section of this report for the source of the complete set of water elevation 

data). 

Review of USGS Topographical Maps 

Potential areas that may meet the wetland hydrology criteria were screened 

by reviewing the USGS 1978 Norborne, Missouri 7.5 Minute Series 

Quadrangle Topographic Map.  Specifically, the map (Figure 6) was utilized 

to aid in the identification of low lying areas and depressional areas that may 
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be subject to periodic inundation for a sufficient length of time to provide 

wetland hydrology.  The USGS topographic map indicates that the facility 

property has a flat topography with little relief.  According to the 1978 

topographic map, the elevation of the facility property ranges from 675 feet 

NGVD to 685 feet NGVD.  An area of higher elevation, with significant relief 

occurs immediately north of the facility property.  Given that the 5% and 

12.5% growing season high water elevations for the Missouri River at the 

nearest gage station are approximately 664 feet NGVD and 662 feet NGVD, 

respectively, the elevation of the facility property is great enough that it is 

not likely it would be flooded for the sufficient period characteristic of 

wetland areas.  Additionally, the USGS topographical map displays an 

agricultural levee bordering the north side of the Missouri River in the 

vicinity of the facility property.   

Review of NRCS Designation Maps 

The NRCS designation map was reviewed for the northern portion of the 

facility property (north of County Road DD).  According to the NRCS 

designation map, a wetland area exists immediately west of the northern 

facility property line.  According to personnel interviewed at the Carroll 

County, Missouri NRCS office, that area is in the State’s Wetland Reserve 

Program (WRP).  The WRP, managed through the NRCS, is a voluntary 

program offering landowners the opportunity to protect, enhance and 

restore wetlands on their property, with technical and potential financial 

assistance from the NRCS.  Field personnel noted, during the site 

investigation, that this area was marked with conservation boundary signs. 

Review of Federal Emergency Management Agency Maps 

The FEMA Firm Flood Insurance Rate Maps for Carroll County, Missouri 

(Panels 290057 0100 B and 290057 0175 B, dated 10/17/96) and Ray 

County, Missouri (Panels 290778 0050 B and 290778 0100 B, dated 

01/19/83) (Figure 7) were reviewed to determine if any areas within the 

facility property and corridor alternatives exist within the 100 Year Flood 
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Zone and may pond water for periods long enough to create wetland 

hydrology.  The majority of the facility property is within the 100 Year Flood 

Zone.  According to the Carroll County, Missouri FEMA flood maps, the base 

flood elevations for the facility property range from 687 to 690 feet NGVD 

from east to west.  According to the USGS 1978 Norborne, Missouri 7.5 

Minute Series Quadrangle Topographic Map, the facility property ranges in 

elevation from 675 feet to 685 feet NGVD.  Northern portions of the facility 

property, where elevations are higher, lie outside of the 100 Year Flood 

Zone, in areas of minimal flooding.      

Review of US Fish and Wildlife Service National Wetland Inventory 

Maps 

The hydrology investigation also included review of the USFWS NWI map 

(Figure 8).  Within the project facility, the noted wetlands are primarily 

classified as palustrine, emergent.  These FWS-mapped areas are scattered 

throughout the facility property.  It is important to note that the FWS 

wetland classification system requires that a positive indicator of wetlands 

be present for only one of the three parameters, while the COE 1987 Manual 

requires that positive indicators for each of the three parameters be present 

to classify an area as a wetland.     

Potential Wetland Area 1 – Plots 1A, 1B and 1C 

Plot area 1 was established adjacent to the railroad which traverses the 

southern boundary of the facility property.  Plot points 1A, 1B and 1C were 

arranged so that they traversed the vegetated area between the railroad and 

county road.  Plot 1A was located at a higher edge of the railroad 

embankment where there were no signs of inundation or saturation.  Plot 1B 

was located within a depressional area, downslope of the railroad track.  This 

area could have a potential to accumulate water in rain events or flooding.  

Plot 1C was located between Plot 1B and the county road, in a depressional 

area that could potentially receive runoff from the county road in heavy rain 

events.  No indicators of wetland hydrology, such as drift lines, drainage 
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patterns or water marks, were observed at Plot area 1.  Soils at Plot area 1 

were dry, with some moisture displayed at Plot 1C.  Plot area 1 did not meet 

the hydrology criteria.  

Potential Wetland Area 2 – Plots 2A, 2B and 2C 

As with Plot area 1, Plot area 2 was established adjacent to the Norfolk 

Southern railroad.  Plot points 2A, 2B and 2C were arranged in the same 

fashion as those within Plot area 1, so that they traversed the vegetated 

area between the railroad and county road.  Plot area 2 was established one-

half to one mile east of Plot area 1.  Plot 2A was located at an upland point, 

on the slope leading from the railroad embankment.  Plot 2B was located in 

a depressional area, downslope of the railroad track.  Plot 2C was located 

between Plot 2B and the county road, in a depressional area sloping down 

from the road.  No indicators of wetland hydrology were observed at Plot 

area 2.  Soils at Plot area 2 were, for the most part, dry.  Plot area 2 did not 

meet the hydrology criteria.   

Potential Wetland Area 3 – Plots 3A, 3B and 3C 

Plot area 3 was established adjacent to the Norfolk Southern railroad, 

between Plot areas 1 and 2.  Plot 3A was located in an upland area, 

immediately adjacent to the railroad track.  Plot 3B was located in a 

depressional area, downslope of the railroad tracks.  The topography at this 

location could be conducive to water ponding during heavy rain and/or flood 

events.  Plot 3C was located immediately adjacent to the county road, at an 

elevation slightly lower than the road.  No indicators of wetland hydrology 

were observed at Plot area 3.  Soils at Plot area 3 were dry.  Plot area 3 did 

not meet the hydrology criteria. 

Potential Wetland Area 4 – Plots 4A and 4B 

Plot area 4 was established adjacent to a drainage ditch which traverses a 

cultivated soybean field on the southwestern portion of the facility property.  

Plot 4A was located directly adjacent to the soybean field, at the beginning 
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of the downward slope to the drainage ditch.  Plot 4B was located downslope 

of Plot 4A, and immediately adjacent to the drainage ditch.  The soil at Plot 

4A was somewhat moist; however, no signs of wetland hydrology were 

observed here.  The soil at Plot 4B was saturated to the ground surface.  Plot 

4A did not meet the hydrology criteria; however, Plot 4B did meet the 

hydrology criteria. 

Potential Wetland Area 5 – Plots 5A and 5B 

Plot area 5 was established adjacent to the same drainage ditch as Plot area 

4.  However, Plot area 5 was located east of Plot area 4.  Plot 5A was at an 

upland point, on a downward slope leading from the soybean field to the 

drainage ditch.  Plot 5B was located directly adjacent to the drainage ditch.  

Soil at Plot 5B was saturated to within one inch of ground surface.  Soils at 

Plot 5A were markedly drier, with moisture increasing with depth.  Plot 5A 

did not meet the hydrology criteria; however, Plot 5B did meet the 

hydrology criteria. 

Potential Wetland Area 6 – Plot 6A 

Plot area 6 was established at the convergence of three drainage ditches 

within a soybean field on the southern portion of the facility property.  A plot 

was established here because it appeared to be a depressional area where 

water from the converging drainage ditches ponds sufficiently to support 

vegetation.  The soil moisture increased with depth at Plot 6A, with soil 

becoming very moist at a depth of 12 inches bgs.  No indicators of wetland 

hydrology were observed here, as the soils were not saturated to within 12 

inches of ground surface, there were no water marks, drift lines or sediment 

deposits.  Plot area 6 did not meet the hydrology criteria.   

Potential Wetland Area 7 – Plot 7A 

Plot area 7 was established immediately upslope of a drainage ditch 

traversing a soybean field on the southern portion of the facility property.  

This is the same drainage ditch that Plot areas 4 and 5 were associated with.  
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Plot area 7 was established east of Plot areas 4 and 5.  Plot 7A was located 

immediately upland of the drainage ditch.  A steep slope led down to the 

ditch.  The location of Plot 7A was above the bank that would typically hold 

water.  No signs of wetland hydrology were evident at Plot 7A; therefore, the 

hydrology criteria were not met here.  Although, a wetland fringe does 

surround the drainage ditch, and extends approximately five feet in 

elevation above the water’s edge. 

Potential Wetland Area 8 – Plots 8A and 8B 

Plot area 8 was established adjacent to a drainage ditch running through a 

soybean field on the southeastern portion of the facility property.  Plot 8A 

was located directly adjacent to the soybean field.  Wetland hydrology was 

clearly not present at this location, as the field is farmed and drained.  Plot 

8B was located within the drainage ditch.  No signs of wetland hydrology 

were present (saturated soils within upper 12 inches, water marks, drift 

lines, sediment deposits).  Approximately 40% of the drainage ditch 

contained vegetation.  Plot area 8 did not meet the hydrology criteria. 

Potential Wetland Area 9 – Plots 9A, 9B and 9C 

Plot area 9 was established adjacent to a drainage ditch which parallels 

County Road 300, at the northeastern portion of the facility property.  The 

drainage ditch is bordered by the county road and a soybean field.  Plot 9A 

was located immediately downslope of the soybean field and upslope of the 

drainage ditch.  The area was heavily overgrown in vegetation.  Plot 9B was 

located within the ditch basin.  The ditch was heavily overgrown with 

vegetation and the soil was cracked, indicating that it had not held 

significant water for some time.  Plot 9C was located upslope of the drainage 

ditch and downslope of the county road.  The area was highly overgrown 

with weedy, roadside vegetation.  No signs of wetland hydrology, such as 

water marks, drift lines and sediment deposits, were present at Plot area 9.  

Plot area 9 did not meet the hydrology criteria.   
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Standing water was observed at the southeast quadrant at the intersection 

of County Roads JJ and 300.  Based on the vegetation growth patterns, it 

appeared as though the areas immediately surrounding the culvert pipes at 

the road intersections hold the most water with the greatest frequency. 

Potential Wetland Area 10 – Plots 10A, 10B and 10C 

Plot area 10 was established within a corridor, measuring approximately 50 

feet wide, between two soybean fields.  The corridor was somewhat 

vegetated, with much tree cover.  There was a depressional area within the 

center of this corridor that appeared to have the potential to carry water at 

times.  Plot 10A was located within the corridor, east and upland of the 

depressional area.  No obvious water marks nor drift lines were observed at 

Plot 10A.  Plot 10B was located with the depressional area.  There was little 

to no vegetation on the ground here, although, the area was nearly 

completely shaded with tree cover.  Moss and darker coloration was present 

at the bases of the trees in Plot 10B (i.e., water marks).  Drainage patterns 

and water-stained leaves were also observed here.  Plot 10C was located 

west and upland of the depressional area.  Groundcover was somewhat 

sparse here, but there was much overhead canopy cover.  There were no 

readily apparent drift lines or water marks at Plot 10C.  Plots 10A and 10C 

did not meet the hydrology criteria.  Indicators of wetland hydrology were 

observed at Plot 10B; therefore, Plot 10B met the hydrology criteria. 

Potential Wetland Area 11 – Plots 11A, 11B and 11C 

Plot area 11 was established adjacent to a drainageway within a cultivated 

soybean field.  Plot 11A was located approximately 2-3 feet upland of the 

drainageway, above the cut of the bank.  Indicators of wetland hydrology 

were not present at Plot 11A.  Plot 11B was located within the drainageway.  

No ground vegetation was present in this area, only overhead canopy cover 

from trees.  Drainage patterns and water-stained leaves were evident at Plot 

11B.  Plot 11C was located upslope of the drainageway, at an elevation 

equivalent to that of Plot 11A.  Plot 11C was located above the cut of the 
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bank, and water staining and drift lines were not apparent here.  Plots 11A 

and 11C did not meet the hydrology criteria.  Plot 11B did meet the 

hydrology criteria. 

Corridor Alternatives #1, #2 and #3 

Alternative Corridor #1 extends south of the facility property, approximately 

one mile beyond the BNSF and NS railroads.  This area, like that of the 

facility property, has a general elevation of 675 feet NGVD.  As stated 

earlier, the USGS topographical maps indicate that an agricultural levee 

exists along the north bank of the Missouri River, in the vicinity of the study 

area.  The USGS 1978 Hardin, 1979 Stet and 1979 Roads, Missouri 7.5 

Minute Series Quadrangle Topographic Maps were reviewed for Alternative 

Corridors #2 and #3, which lie north of the facility property (Figure 6).  

Alternative Corridors #2 and #3 lie within the area of higher elevation, north 

of the facility property.  These areas obviously do not have a potential for 

flooding from the Missouri River.  However, Wakenda Creek and the 

Wakenda Creek West Fork traverse these two corridors.  These creeks have 

associated floodplain areas, as shown on the USGS topographical maps.  The 

general elevations in the areas of Alternative Corridors #2 and #3 range 

from 700 feet NGVD to 800 feet NGVD. 

According to the FEMA Firm Flood Insurance Rate Maps for Carroll and Ray 

Counties (Figure 7), Alternative Corridor #1 lies entirely within the 100 

Year Flood Zone.  The portion of Alternative Corridor #2 comprised by 

Wakenda Creek and its floodplain lies within the 100 Year Flood Zone.  The 

remainder of Alternative Corridor #2 is within an area of minimal flooding.  

For Alternative Corridor #3, the areas immediately associated with the 

Wakenda Creek West Fork and its floodplain and an unnamed creek in the 

southern portion of Alternative Corridor #3 are within the 100 Year Flood 

Zone.  The remainder of Alternative Corridor #3 is within an area of minimal 

flooding.  Of the three Alternative Corridor routes, Alternative Corridor #3 

contains the least land area within the 100 Year Flood Zone. 
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According to the USFWS NWI map (Figure 9), palustrine, forested/shrub 

wetlands were identified within the alternative corridors, in addition to 

palustrine, emergent wetlands.  The palustrine, forested/shrub wetlands 

occur primarily along the major creeks (Wakenda Creek and its West Fork).  

Several freshwater ponds also dot the landscape within the alternative 

corridor areas.  As stated above, the FWS wetland classification system 

requires that a positive indicator of wetlands be present for only one of the 

three parameters, while the COE 1987 Manual requires that positive 

indicators for each of the three parameters be present to classify an area as 

a wetland.     
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4.1 WETLAND DELINEATION RESULTS 

The land features and areas suspect as wetlands were evaluated based on 

the criteria set forth in the U.S. Army Corps of Engineers 1987 Wetland 

Delineation Manual.  In brief, each plot was examined for the three 

parameters:  hydrophytic vegetation, hydric soils and wetland hydrology.  All 

three parameters must be met in order for the area to be considered a 

wetland.  Table 2 presents the wetland determination results for the plots 

examined in the August 2006 investigation, based upon their satisfaction of 

the three parameters.  “Jurisdictional Wetlands” refers to areas, which meet 

the criteria for the Clean Water Act Section 404 definition of a wetland.  

According to the COE, areas not hydrologically connected to navigable 

surface waters should not be classified as “Jurisdictional Wetlands”, nor 

should they be classified as “Waters of the United States”. 

The facility property lies approximately six miles north of the Missouri River, 

within the Missouri River floodplain.  According to the Carroll County NRCS 

soil survey, the Missouri River floodplain is nearly level, and measures about 

nine miles wide at the widest point.  The Missouri River is the largest stream 

in the region.  Wakenda Creek and its tributaries drain most of the western 

portion of Carroll County, the southern portion of the uplands and the 

northern part of the bottomlands.  Wakenda Creek flows eastward toward 

the Missouri River. 

Despite its position within the Missouri River floodplain, a majority of the 

areas within the facility property do not meet the three parameters 

necessary for an area to be designated a jurisdictional wetland.  Levees 

protect the land adjacent to the river.  Additionally, nearly all of the facility 

property is cultivated and farmed.  Thus, water for much of the area is 

actively diverted and the land drained.  Furthermore, according to Missouri 

River gage data, all portions of the facility property are saturated/inundated 

for less than 5% to 12.5% of the growing season.  The only areas that 

qualify as jurisdictional wetlands within the facility property are wetland 
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fringes associated with drainageways traversing the farmed fields.  Table 3 

presents acreage values for the “Jurisdictional Wetlands” and the linear 

“Waters of the United States” identified within the facility property. 

Observations were made at eleven plot locations within the facility property.  

Plots 4B, 5B and 11B were determined to be wetland.  Wetland areas were 

observed within the portions of the drainage ditches immediately adjacent to 

the culvert pipes at the road intersections.  However, these areas are 

isolated, and, therefore, would not fall under COE jurisdiction.  The 

remaining plot locations that were examined by field personnel were 

determined to be non-wetland, due to the lack of one or more wetland field 

indicators (hydrophytic vegetation, hydric soil and wetland hydrology). 

Plot areas 1, 2 and 3 were established adjacent to the Norfolk Southern rail 

line at the southern edge of the facility property.  This area is sloped and 

consists of a railroad embankment which leads down to a county road.  A 

variety of volunteer vegetative species inhabit this corridor.  Slight 

depressional areas exist at the base of the railroad embankment and directly 

adjacent to the county road.  The mapped soil in this area is Booker silty 

clay of the Bremer-Cotter-Booker association.  The Booker soils are classified 

as hydric.  None of the plots within these areas met all three wetland 

criteria.  Some of the plots met the hydrophytic vegetation parameter and/or 

the hydric soil parameter.  However, none of these plots displayed the 

necessary indicators for wetland hydrology. 

Plot areas 4, 5, 7 and 8 were established adjacent to the Norborne Drainage 

Ditch.  This ditch traverses a series of farmed soybean fields.  Plots 4B and 

5B were identified as wetland areas.  Each of these plots was located directly 

adjacent to the drainage ditch, where soil was saturated to at least one inch 

within ground surface.  Vegetation and soils identified at Plots 4B and 5B 

were indicative of wet conditions.  Only one plot point was advanced at Plot 

area 7.  Plot 7A was not identified as a wetland, as it was established above 

the cut of the bank.  A wetland fringe, extending from the water’s edge to 
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approximately 5 feet up the bank, does surround the Norborne Drainage 

Ditch. 

Plot area 6 was established at the convergence of three drainage ditches 

within a cultivated soybean field.  This area was not identified as a wetland 

since it did not meet the hydrophytic vegetation parameter nor the wetland 

hydrology parameter.  The majority of the vegetation in this area was not 

suited to wet conditions.  Signs of hydrology, such as soil saturation within 

the upper 12 inches of ground surface, were lacking.  The surface soils in the 

area displayed prominent cracking, indicating that the area had not held 

significant water for some time. 

Plot area 9 was established adjacent to a roadside drainage ditch.  The ditch 

was heavily overgrown with volunteer vegetation.  Each of the three plots 

established in this area met the hydrophytic vegetation parameter; however, 

none of the plots displayed signs of wetland hydrology.  Plot 9B, advanced 

within the drainageway, did display gleyed soils with prominent mottling; 

however, soils were not heavily saturated.  Standing water was present 

within the ditches where they converge at road intersections.  Vegetation 

growth patterns suggest that these areas hold sufficient water to encourage 

the presence of hydric soils and to support a predominance of hydrophytic 

vegetation. 

Plot areas 10 and 11 were established within a shaded corridor between two 

soybean fields.  The corridor contained a central depressional area that 

appeared as though it may accumulate water.  None of the plots established 

within Plot area 10 were identified as wetland.  Plot 11B, established within 

the drainageway, was identified as wetland.  Plots 11A and 11C, located 2 to 

3 feet higher than the drainageway were not identified as wetland areas.  

Therefore, a wetland fringe, measuring approximately 1 to 2 feet on either 

side of the depressional area near Plot 11, exists. 

In addition to Plot areas 1 through 11, field investigators examined the creek 

which traverses the Kevin Edgar property (northeast portion of the facility 

property).  A wetland area was not identified adjacent to this creek.  The 
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banks of this creek were steeply cut (see Photos #17 and #18).  Downed 

trees at various points along the creek appear to impede the flow of water, 

leading to some erosion and cutting observed along the bank.  Field 

investigators advanced several soil probes along the bank of this creek; 

however, the soils were hard, dry and did not display the coloring nor other 

characteristics of hydric soils. 

4.2 WATERS OF THE UNITED STATES 

“Waters of the United States” is defined in Appendix F, and are those 

waters under jurisdiction of the Corps of Engineers, separate from wetlands, 

yet included in the Section 404 review process.  The Norborne Drainage 

Ditch was evaluated to be “Waters of the United States”.  The creek 

examined on the Kevin Edgar property was not considered to be “Waters of 

the United States”, given that its flow is ephemeral and the creek is isolated 

from nearby jurisdictional waterways. 

Using Ordinary High Water Mark points, other observations gathered by the 

field investigators and a scaled site map, approximate boundaries of the 

“Waters of the United States” were determined.  Figure 10 presents an 

outline of the “Jurisdictional Wetlands” and linear “Waters of the United 

States” within the facility property.  In order to differentiate between 

jurisdictional wetlands and linear “Waters of the United States” (i.e., 

streambed where vegetation was absent), the total area of “Waters of the 

United States” and the area of jurisdictional wetlands have been calculated 

separately.  A total of 3.5 acres of “Waters of the United States” do exist 

within the facility limits of the project site. 

Table 3 presents acreage values for the “Jurisdictional Wetlands” and the 

linear “Waters of the United States”. 
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Table 2 – Identified Jurisdictional Wetlands By Plot 

  

Meets 
Vegetation 
Criteria? 

Meets 
Hydrology 
Criteria? 

Meets Soils 
Criteria? 

Meets Wetland 
Criteria 

Area 
1A No No No No  
1B No No No No  
1C No No Yes No  
2A No No Yes No  
2B Yes No Yes No  
2C No No Yes No  
3A No No No No  
3B Yes No Yes No  
3C No No Yes No  
4A Yes No Yes No  

4B Yes Yes Yes 

 
Yes 

See Norborne 
Drainage Ditch 

area 
5A Yes No Yes No  

5B Yes Yes Yes 

 
Yes 

See Norborne 
Drainage Ditch 

area 
6A No No Yes No  
7A Yes No No No  
8A No No No No  
8B No No Yes No  
9A Yes No No No  
9B Yes No Yes No  
9C Yes No No No  
10A No No No No  
10B No Yes Yes No  
10C Yes No Yes No  
11A Yes No No No  
11B Yes Yes Yes Yes 0.3 acres 
11C No No No No  

Wetland Fringe adjacent to the Norborne Drainage Ditch 2.6 acres 

 

Table 3 – Identified Jurisdictional Wetlands 

  Total Area 
 Jurisdictional Wetland 2.9 acres 
 Linear Waters of the U.S. 0.6 acres 
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A preliminary jurisdictional wetland delineation was performed on an area 

associated with the planned construction of a coal-fired generation unit in 

Carroll County, Missouri.  This site is located near Norborne, Missouri.  Field 

work was performed on August 1-3, 2006 to determine the presence and 

extent of Clean Water Act Section 404 “Waters of the United States”, 

including “Jurisdictional Wetlands”.  Based upon the onsite jurisdictional 

wetland delineation and a review of existing information, it is determined 

that an estimated 3.5 acres of “Waters of the United States” occur within the 

facility limits of the project site, with 2.9 acres of that area consisting of 

“Jurisdictional Wetlands”. 

The constructed generation unit would also require access to the two nearby 

existing rail lines.  Three alternative routing corridors have been identified, 

and a desktop, screening level survey of potential wetland impacts 

associated with each of the corridor alternatives was conducted.  Based on a 

review of published data and field observations gathered during a drive-by 

survey, it appears that each of the three proposed corridors contain potential 

wetland areas. 

The visual screening level assessment, together with a review of 

documented information, revealed the following information about the three 

proposed alternative corridors.  Alternative Corridor #1 contains soils of the 

Bremer-Cotter-Booker association.  These soils are characterized as deep, 

nearly level, well-drained, poorly-drained and very poorly-drained soils that 

formed in alluvium.  These soils occur on floodplains.  Bremer and Booker 

soils comprise a majority of the area within Alternative Corridor #1.  These 

soils are classified as hydric.  Alternative Corridor #1, the southernmost 

corridor, does not contain major drainageways, as do the two other 

corridors.  Alternative Corridor #1 also contains the least amount of 

potential wooded wetland, as forested areas are mainly located along 

drainageways in this region.  Alternative Corridor #1 is located in an area of 

lower topography (elevations range from 675 to 685 feet NGVD), within the 
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Missouri River floodplain.  According to the FEMA flood insurance rate maps, 

the majority of the area comprising Alternative Corridor #1 lies within the 

100 Year Flood Zone.  USFWS NWI maps display a smattering of freshwater 

emergent wetland areas throughout this area. 

Alternative Corridors #2 and #3 contain soils of the Knox-Higginsville-

Wakenda association, the Lagonda-Armster-Grundy association, the 

Armster-Lagonda-Sharpsburg association, the Zook-Nodaway-Bremer 

association and the Grundy-Lagonda association.  Soils of these associations 

are generally characterized as somewhat poorly-drained to moderately well-

drained, deep and gently sloping to strongly sloping.  Several hydric-listed 

soils are included in Alternative Corridors #2 and #3.  Alternative Corridors 

#2 and #3 lie north of the facility property.  These corridors are situated 

primarily in an upland area comprised of the bluffs which border the Missouri 

River floodplain.  The elevation in this area ranges between 700 feet and 

800 feet NGVD.  Alternative Corridors #2 and #3 contain a significant 

portion of Wakenda Creek and the Wakenda Creek West Fork, respectively.  

Wakenda Creek is a major tributary in the area.  Wakenda Creek and its 

tributaries drain most of the western portion of Carroll County, the southern 

portion of the uplands and the northern part of the bottomlands.  Wakenda 

Creek flows east toward the Missouri River.  Likewise, much of the extent of 

these creeks is bordered by forest, as evidenced in the drive-by survey, on 

USGS topographical maps and on the USFWS NWI maps.  Wakenda Creek 

and the Wakenda Creek West Fork each have associated floodplains, that of 

Wakenda Creek being greater in width.  These floodplains are considered to 

be within the 100 Year Flood Zone, according to FEMA.  In addition to the 

forested/shrub wetland areas traversing both Alternative Corridors #2 and 

#3, the USFWS NWI maps display some emergent wetland areas and 

freshwater ponds throughout the corridors. 
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This Preliminary Jurisdictional Wetlands Determination has the following 

limitations regarding the fieldwork and the report: 

The data produced from field work and information review was performed 

between August 1 and August 30, 2006, and is limited to that time period; 

and, 

The data produced from the acknowledged documents and information was 

available during, and is limited to, this same time period.  Site photographs 

are available from the August 1-3, 2006 site visit conducted by the wetland 

delineation team.   
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 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

1 
Date: 
8/1/06 

Description: 
 
From southwest corner 
of AECI property, 
looking east.  Corridor 
of volunteer vegetation.  
Notice rail line on right 
side of photo. 

 
Photo No. 

2 
Date: 
8/1/06 

Description: 
 
From intersection of 
County Roads 111 and 
324. Looking along 
north side of rail line. 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

3 
Date: 
8/1/06 

Description: 
 
Plot area 2.  Plot 2A is 
nearest the railroad.  
Plot 2B is in the center 
and Plot 2C is nearest 
the roadway at the 
base of the photo. 

 
Photo No. 

4 
Date: 
8/1/06 

Description: 
 
From the intersection of 
County Road 103 and 
the north edge of the 
George Hale Trust 
property.  Looking east 
at drainage ditch. 

 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

5 
Date: 
8/1/06 

Description: 
 
Plot area 4. Plot 4A is 
upland and 4B is 
adjacent to the 
drainage ditch. 

 
 

Photo No. 
6 

Date: 
8/1/06 

Description: 
 
Plot area 5. Plot 5A is 
upland and 5B is 
downland. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

7 
Date: 
8/1/06 

Description: 
 
Plot area 6.  Looking 
west. 

 
 

Photo No. 
8 

Date: 
8/1/06 

Description: 
 
Plot area 7. Looking 
southeast.  Note steep 
bank on this side of the 
ditch and more gradual 
slope on opposite side. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

9 
Date: 
8/1/06 

Description: 
 
Plot area 8. Looking 
south at ditch through 
soybean field. 

 
 

Photo No. 
10 

Date: 
8/2/06 

Description: 
 
Plot area 9. Looking 
south from County 
Road 300.  Plot 9B is in 
the drainage ditch, with 
Plots 9A and 9C upland 
on either side of the 
ditch. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

11 
Date: 
8/2/06 

Description: 
 
Drainage ditch running 
parallel to County Road 
300, immediately south 
of road.  Photo taken 
from intersection of 
Road JJ and County 
Road 300, looking east.  
Culvert pipe runs under 
Road JJ. 

 
 

Photo No. 
12 

Date: 
8/2/06 

Description: 
 
Plot area 10. Looking 
north from center of 
drainage way.  Plot 10B 
is within the 
drainageway.  Plots 
10A and 10C are on 
either side of the 
drainageway. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

13 
Date: 
8/2/06 

Description: 
 
Wet area immediately 
north of County Road 
300.  A pond lies west 
of this area. Appears 
that this area serves as 
an overflow for the 
pond to the west.  
Based on apparent 
hydrology and visual 
identification of species 
present along water’s 
edge, wetland areas do 
exist here; however 
they were not field 
delineated, as this area 
appears to be outside 
of the facility property 
owned by AECI. 

 
 

Photo No. 
14 

Date: 
8/2/06 

Description: 
 
Plot area 11.  Standing 
in drainage way, 
looking north.  Plot 11B 
is in drainage way, Plot 
11A is to the east and 
Plot 11C to the west. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

15 
Date: 
8/2/06 

Description: 
 
Farmhouse, shed and 
pond on Randol Craig 
property.  Looking north 
from County Road 300.  
Notice the topography 
beyond the house. This 
represents the 
southernmost extent of 
the upland topography 
in the study area. 

 
 

Photo No. 
16 

Date: 
8/2/06 

Description: 
 
From the northwest 
corner of the Kevin 
Edgar property, looking 
southeast.  Looking 
over fallow field 
(appears it was 
formerly planted in 
corn).  Some 
topography in area.  
Elevation dips to the 
east. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric, Inc. 
Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

17 
Date: 
8/2/06 

Description: 
 
Creek on the Kevin 
Edgar property.  
Standing at north 
property boundary 
where creek enters 
property, looking south.  
Notice the steep cut of 
the bank. 

 
 

Photo No. 
18 

Date: 
8/2/06 

Description: 
 
Creek on the Kevin 
Edgar property.  
Further south of creek 
point pictured in Photo 
17. Downed trees at 
various points of creek 
may impeded water 
flow, leading to some of 
the erosion/cutting 
observed along the 
bank.  Advanced the 
soil probe at edge of 
the creek, at an 
elevation below 
opposite bank cut.  
Soils are hard and dry 
and do not appear 
hydric. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 
Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

19 
Date: 
8/3/06 

Description: 
 
From County Road 
121, looking west.  
Area between Norfolk 
Southern railroad and 
Burlington Northern 
Santa Fe railroad.  
Notice gravel/rock 
sidings.  Vegetation 
present (primarily 
volunteer species).  
Norborne drainage 
ditch transmits runoff 
water from north to 
waterways to south. 
The drainage ditch 
crosses through the 
area between the 
tracks. Note that this 
site is associated with 
one of the railroad 
connection alternatives 
and not the facility.  

 
Photo No. 

20 
Date: 
8/3/06 

Description: 
 
Wakenda Creek West 
Fork.  From County 
Road JJ crossing, 
looking east. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

21 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 290 and 
JJ.  Looking southeast 
at Section 9 R25W 
T52N. 

 
 

Photo No. 
22 

Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 280 and 
JJ.  Looking southeast 
at Section 4 R25W 
T52N.  Tree line bisects 
this section. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

23 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 270 and 
121.  Looking southeast 
at Section 33 T53N 
R25W. 

 
 

Photo No. 
24 

Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 270 and 
111.  Looking southeast 
at Section 32 T53N 
R25W. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

25 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 260 and 
111.  Looking southeast 
at Section 29 T53N 
R25W. 

 
 

Photo No. 
26 

Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 260 and 
111.  Looking 
southwest at Section 30 
T53N R25W. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

27 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 300 and 
111.  Looking 
southwest at Section 18 
T52N R25W. 

 
 

Photo No. 
28 

Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 111 and 
290.  Looking 
southwest at Section 7 
T52N R25W. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

29 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 290 and 
111.  Looking southeast 
at Section 8 T52N 
R25W.  Notice farm 
pond. 

 
 

Photo No. 
30 

Date: 
8/3/06 

Description: 
 
Potential wooded 
wetland immediately 
south of County Road 
290 between County 
Roads 111 and 121.  
This area represents a 
topographical low, 
vegetated and mapped 
drainage way. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

31 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads JJ and 
111.  Looking south at 
Section 5 T52N R25W.  
Notice tree line in 
distance, this surrounds 
the Wakenda Creek 
West Fork. 

 
 

Photo No. 
32 

Date: 
8/3/06 

Description: 
 
From the intersection of 
County Roads 101 and 
JJ.  Looking southeast 
at Section 6 T52N 
R25W. 

 
 



 PHOTOGRAPHIC LOG 

Client Name: 

Associated Electric Cooperative, Inc. 

Site Location: 

Norborne, Missouri 
Project No. 

21561720.00200 
Photo No. 

33 
Date: 
8/3/06 

Description: 
 
From the intersection of 
County Road JJ and an 
unnamed road.  
Looking northeast at 
Section 31 T53N 
R25W. 

 
 

Photo No. 
34 

Date: 
8/3/06 

Description: 
 
Burlington Northern 
Santa Fe rail line.  
Looking east from Road 
A. 
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TABLE E-1
Missouri River (Waverly, MO) High Water Elevations for 5% and 12.5% of the Carroll County, Missouri Growing Season

24-Day High Water Elevation

19.581996

1997

10-Day High Water Elevation

22.06

1998

1999

2000

2001

2002

2003

2004

2005

20.37

21.74

13.81

13.92

18.30

13.94

12.86

16.07

14.1816.66

19.06

21.13

14.68

20.07

12.83

16.78

11.55

11.87

NOTES:
The 10-day and 24-day elevations represent the high water elevations for 5% and 12.5% of the growing season, respectively.
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Active water table - A condition in which the zone of soil saturation 
fluctuates, resulting in periodic anaerobic soil conditions.  Soils with an 
active water table often contain bright mottles and matrix chromas of 2 or 
less. 

Adaptation - A modification of a species that makes it more fit for existence 
under the conditions of its environment.  These modifications are the result 
of genetic selection processes. 

Aerenchymous tissue - A type of plant tissue in which cells are unusually 
large and arranged in a manner that results in air spaces in the plant organ.  
Such tissues are often referred to as spongy and usually provide increased 
buoyancy. 

Aerobic - A situation in which molecular oxygen is a part of the environment. 

Anaerobic - A situation in which molecular oxygen is absent (or effectively 
so) from the environment. 

Aquatic roots - Roots that develop on stems above the normal position 
occupies by roots in response to prolonged inundation. 

Aquic moisture regime - A mostly reducing soil moisture regime nearly free 
of dissolved oxygen due to saturation by ground water or its capillary fringe 
and occurring at periods when the soil temperature at 19.7 in. is greater 
than 5� C. 

Arched roots - Roots produces on plant stems in a position above the normal 
position of roots, which serve to brace the plant during and following periods 
of prolonged inundation. 

Areal cover - A measure of dominance that defines the degree to which 
above-ground portions of plants (not limited to those rooted in a sample 
plot) cover the ground surface.  It is possible for the total areal cover in a 
community to exceed 100 percent because (a) most plant communities 
consists of two or more vegetative strata; (b) areal cover is estimated by 
vegetative layer; and (C) foliage within a single layer may overlap. 

Atypical situation - As used in wetland determinations, this term refers to 
areas in which one or more parameters (vegetation, soil, and/or hydrology) 
have been sufficiently altered by recent human activities or natural events to 
preclude the presence of wetland indicators of the parameters. 
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Backwater flooding - Situation in which the source of inundation is overbank 
flooding from a nearby stream. 

Basal area - The cross-sectional area of a tree trunk measured in square 
inches, square centimeters, etc.  Basal area is normally measured at 4.5 ft 
above the ground level and is used as a measure of dominance. This term is 
also applicable to the cross-sectional area of a clumped herbaceous plant, 
measured at 1.0 in. above the soil surface. 

Bench mark - A fixed, more or less permanent reference point or object, the 
elevation of which is known.  The US Geological Survey (USGS) installs brass 
caps in bridge abutments or otherwise permanently sets bench marks at 
convenient locations nationwide.  The elevations on these marks are 
referenced to the National Geodetic Vertical Datum (NGVD), also commonly 
known as mean sea level (MSL).  

Biennial  - An event that occurs at 2-year intervals. 

Buried Soil - A once-exposed soil now covered by an alluvial, loessal, or 
other deposit (including man-made). 

Canopy Layer - The uppermost layer of vegetation in a plant community.  In 
forested areas, mature trees comprise the canopy layer, while the tallest 
herbaceous species constitute the canopy layer in a marsh. 

Capillary fringe - A zone immediately above the water table (zero gauge 
pressure) in which water is drawn upward from the water table by capillary 
action. 

Chemical reduction - Any process by which one compound or ion acts as an 
electron donor.  In such cases, the valence state of the electron donor is 
decreased. 

Chroma - The relative purity or saturation of a color; intensity of distinctive 
hue as related to grayness; one of the three variables of color. 

Comprehensive wetland determination - A type of wetland determination 
that is based on the strongest possible evidence, requiring the significant 
collection of quantitative data. 

Concretion - A local concentration of chemical compounds (e.g. calcium 
carbonate, iron oxide) in the form of a grain or nodule of varying size, 
shape, hardness, and color.   
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Contour - An imaginary line of constant elevation on the ground surface.  
The corresponding line on a map is called a “contour line”. 

Criteria- Standards, rules, or tests on which a judgment or decision may be 
based. 

Density - The number of individuals of a species per unit area. 

Detritus - Minute fragments of plant parts found on the soil surface.  

Diameter at breast height (DBH) - The width of plant stem as measured at 
4.5 ft. above the ground surface. 

Dike - A bank (usually earthen) constructed to control or confine water. 

Dominance - A descriptor of vegetation that is related to the standing crop of 
a species in an area, usually measured by height, areal cover, or basal area 
(for trees). 

Dominant Species - A plant species that exerts a controlling influence on or 
defines the character of a community. 

Drained - A condition in which ground or surface water has been reduced or 
eliminated from an area by artificial means. 

Drift line - An accumulation of debris along a contour (parallel to the water 
flow) that represents the height of an inundation event. 

Duration (inundation/soil saturation) - The length of time during which water 
stands at or above the soil surface (inundation), or during which the soil is 
saturated.  As used in wetland determinations, duration refers to a period 
during the growing season. 

Ecological tolerance - The range of environmental conditions in which a plant 
species can grow. 

Emergent plant - A rooted herbaceous plant species that has parts extending 
above water surface. 

Field capacity - The percentage of water remaining in a soil after it has been 
saturated and after free drainage is negligible. 

Fill material - Any material placed in an area to increase surface elevation. 
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Flooded - A condition in which the soil surface is temporarily covered with 
flowing water from any source, such as streams overflowing their banks, 
runoff from adjacent or surrounding slopes, inflow form high tides, or any 
combination of sources. 

Flora - A list of all plant species that occur in an area. 

Frequency (inundation or soil saturation) - The periodicity of coverage of an 
area by surface water or soil saturation.  It is usually expressed as the 
number of years (e.g. 50 years) the soil is inundated or saturated at least 
once each year during part of the growing season per 100 years or as 1-, 2-, 
5-year, etc., inundation frequency. 

Frequency (vegetation) - The distribution of individuals of a species in an 
area.  It is quantitatively expressed as 

  Number of samples containing species A     x 100 

   Total number of samples    

More than one species may have a frequency of 100 percent within the same 
area. 

Frequently flooded - A flooding class in which flooding is likely to occur often 
under normal weather conditions (more than 50-percent chance of flooding 
in any year or more than 50 times in 100 years). 

Gleyed - A soil condition resulting from prolonged soil saturation, which is 
manifested by the presence of bluish or greenish colors through the soil 
mass or in mottles (spots or streaks) among other colors.  

Ground water - That portion of the water below the ground surface that is 
under greater pressure than atmospheric pressure. 

Growing season - The portion of the year when soil temperatures at 19.7 
inches below the soil surface are higher than biologic zero (5� C) (US 
Department of Agriculture - Soil Conservation Service 1985). 

Habitat - The environment occupied by individuals of a particular species, 
population, or community. 

Headwater flooding - A situation in which an area becomes inundated 
directly by surface runoff from upland areas. 
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Herb - A non-woody individual of a macrophytic species.  In this manual, 
seedlings, of woody plants (including vines) that are less than 3.2 ft in 
height are considered to be herbs. 

Herbaceous layer - Any vegetative stratum of a plant community that is 
composed predominantly of herbs. 

Histic epipedon - An 8- to 16-in. soil layer at of near the surface that is 
saturated for 30 consecutive days or more during the growing season in 
most years and contains a minimum of 20 percent organic matter when no 
clay is present or a minimum of 30 percent organic matter when 60 percent 
or greater clay is present 

Histosols - An order in soil taxonomy composed or organic soils that have 
organic soil materials in more than half of the upper 80 cm or that are of any 
thickness if directly overlying bedrock. 

Hue - A characteristic of color that denotes a color in relation to red, yellow, 
blue, etc; one of the three variables of color.  

Hydric soil - A soil that is saturated, flooded or ponded long enough during 
the growing season to develop anaerobic conditions that favor the growth 
and regeneration of hydrophytic vegetation (US Department of Agriculture-
Soil Conservation Service 1985). Hydric soils that occur in areas having 
positive indicators of hydrophytic vegetation and wetland hydrology are 
wetland soils. 

Hydric soil condition - A situation in which characteristics exist that are 
associated with soil development under reducing conditions. 

Hydrologic zone - an area that is inundated or has saturated soils within a 
specified range of frequency and duration of inundation and soil saturation. 

Hydrology - The science dealing with the properties, distribution, and 
circulation of water. 

Hydrophyte - Any macrophyte that grows in water or on a substrate that is 
at least periodically deficient in oxygen as a result of excessive water 
content; plant typically found in wet habitats. 
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Hydrophytic vegetation - The sum total of macrophytic plant life growing in 
water or on a substrate that is at least periodically deficient in oxygen as a 
result of excessive water content.  When hydrophytic vegetation comprises a 
community where indicators of hydric soils and wetland hydrology also 
occur, the area has wetland vegetation.  

Hypertrophied lenticels - An exaggerated ( oversized) pore on the surface of 
stems of woody plants through which gases are exchanged between the 
plant and the atmosphere.  

Importance value - A quantitative term describing the relative influence of a 
plant species in a  plant community, obtained by summing any combination 
of relative frequency, relative density, and relative dominance. 

Indicator - An event, entity, or condition that typically characterizes a 
prescribed environment or situation; indicators determine or aid in the 
determining whether or not certain stated circumstances exist. 

Indicator status - One of the categories (e.g. OBL) that describes the 
estimated probability of a plant species occurring in wetlands. 

Intercellular air space - A cavity between cells in plant tissues, resulting from 
variations in cell shape and configuration.  Aerenchymous tissue ( a 
morphological adaptation found in many hydrophytes) often has large 
intercellular air spaces. 

Inundation - A condition in which water from any source temporarily or 
permanently covers a land surface. 

Levee - A natural or man-made feature of the landscape that restricts 
movements of water into or through and area. 

Liana - A layer of vegetation in forested plant communities that consists of 
woody vines.  The term may also be applied to a given species. 

Limit of biological activity - In reference to soils, the zone below which 
conditions preclude normal growth of soil organisms.  This term often is used 
to refer to the temperature (5� C) in a soil below which metabolic processes 
of soil microorganisms, plant roots, and animals are negligible. 

Long duration (flooding) - A flooding class in which the period of inundation 
for a single event ranges from 7 days to 1 month. 
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Macrophyte - Any plant species that can be readily observed without the aid 
of optical magnification.  This includes all vascular plant species and mosses 
(e.g., Sphagnum spp.), as well as large algae (e.g. Chara spp., kelp). 

Macrophyte - A term referring to a plant species that is a macrophyte. 

Major portion of the root zone - The portion of the soil profile in which more 
than 50 percent of plant roots occur.  In wetlands, this usually constitutes 
the upper 12 in. of the profile.  

Man-induced wetland - Any area that develops wetland characteristics due to 
some activity (e.g. irrigation) of man. 

Mapping unit - As used in this manual, some common characteristic of soil, 
vegetation, and/or hydrology that can be shown at the scale of mapping for 
the defined purpose and objectives of a survey. 

Mean sea level - A datum, or “plane of zero elevation”, established by 
averaging all stages of oceanic tides over a 19-year tidal cycle or “epoch”.  
This plane is corrected for curvature of the earth and is the standard 
reference for elevations on the earth’s surface.  The correct term for mean 
sea level is the National Geodetic Vertical Datum (NGVD). 

Mesophytic - Any plant species growing where soil moisture and aeration 
conditions lie between extremes.  These species are typically found in 
habitats with average moisture conditions, neither very dry nor very wet. 

Metabolic processes - The complex of internal chemical reactions associates 
with life-sustaining functions of an organism. 

Method - A particular procedure or set of procedures to be followed. 

Mineral soil - A soil consisting predominantly of, and having its properties 
determined predominantly by, mineral matter usually containing less than 
20-percent organic matter. 

Morphological adaptation - A feature of structure and form that aids in fitting 
a species to its particular environment (e.g. buttressed base, adventitious 
roots, aerenchymous tissue). 

Mottles - Spots or blotches of different color or shades of color interspersed 
within the dominant color in a soil layer, usually resulting from the presence 
or periodic reducing soil conditions. 
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Muck - Highly decomposed organic material in which the original plant parts 
are not recognizable. 

Multi-trunk - A situation in which a single individual of woody plant species 
has several stems. 

Non-hydric soil - A soil that has developed under predominantly aerobic soil 
conditions. These soils normally support mesophytic or xerophytic species. 

Non-wetland - Any area that has sufficiently dry conditions that indicators of 
hydrophytic vegetation, hydric soils, and/or wetland hydrology are lacking. 
As used in the COE Wetlands Delineation Manual, any area that is neither a 
wetland, a deepwater aquatic habitat, nor other special aquatic site. 

Organic pan - A layer usually occurring at 12 to 30 inches below the soil 
surface in coarse-textured soils, in which organic mater and aluminum (with 
or without iron) accumulate at the point where the top of the water table 
most often occurs.  Cementing of the organic matter slightly reduces 
permeability of this layer. 

Organic soil - A soil is classified as an organic soil when it is: (1) saturated 
for prolonged periods (unless artificially drained) and has more than 30-
percent organic matter if the mineral fraction is more than 50-percent clay, 
or more than 20-percent organic matter if the mineral fraction has no clay; 
or (2) never saturated with water for more than a few days and having more 
than 34-percent organic matter. 

Overbank flooding - Any situation in which inundation occurs as a result of 
the water level of a stream rising above bank level. 

Oxidation -reduction process - A complex of biochemical reactions in soil that 
influences the valence state of component elements and their ions.  
Prolonged soil saturation during the growing season elicits anaerobic 
conditions that shift the overall process to reducing condition. 

Oxygen pathway - The sequence of cells, intercellular spaces, tissues, and 
organs, through which molecular oxygen is transported in plants.  

Parameter - A characteristic component of a unit that can be defined.  
Vegetation soil, and hydrology are three parameters that may be used to 
define wetlands. 
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Parent material - The unconsolidated and more or less weathered mineral or 
organic matter form which a soil profile develops. 

Ped - A unit of soil structure (e.g. aggregate, crumb, prism, block, or 
granule) formed by natural processes. 

Peraquic moisture regime - A soil condition in which a reducing environment 
always occurs due to the presence of ground water at or near the soil 
surface. 

Periodically - A term used in soils or wetland situations to define detectable 
regular or irregular saturated soil conditions or inundation, resulting from 
ponding of ground water, precipitation, overland flow, stream flooding, or 
tidal influences that occur(s) with hours, days, weeks, month, or even years 
between events. 

Permeability - A soil characteristic that enables water or air to move through 
the profile, measured as the number of inches per hour that water moves 
downward through the saturated soil.  

Physiognomy - A term used to describe a plant community based on the 
growth habit (e.g., trees, herbs, lianas) of the dominant species. 

Physiological adaptation - A feature of the basic physical and chemical 
activities that occurs in cells and tissues of a species, which results in it 
being better fitted to its environment (e.g. ability to absorb nutrients under 
low oxygen tensions). 

Plant community - All of the plant populations occurring in a shared habitat 
or environment. 

Plant cover - See areal cover. 

Pneumatophore - Modified roots that may function as a respiratory organ in 
species subjected to frequent inundation or soil saturation (e.g., cypress 
knees). 

Ponded - A condition in which water stands in a closed depression.  Water 
may be removed only by percolation, evaporation, and/or transpiration. 

Poorly drained - Soils that commonly are wet at or near the surface during a 
sufficient part of the year that field crops cannot be grown under natural 
conditions.  
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Positive wetland indicator - Any evidence of the presence of hydrophytic 
vegetation, hydric soil, and/or wetland hydrology in an area. 

Prevalent vegetation - The plant community or communities that occur in an 
area during a given period.  In wetland determinations, the prevalent 
vegetation is characterized by the dominant macrophytic species that 
comprise the plant community. 

Quantitative - A precise measurement or determination expressed 
numerically. 

Range - When applied to vegetation, the geographical area in which a plant 
species is known to occur. 

Redox potential - A measure of the tendency of a system to donate or accept 
electrons, which is governed by the nature and proportions of the oxidizing 
and reducing substances contained in the system. 

Reducing environment - An environment conducive to the removal of oxygen 
and chemical reduction of ions in the soils. 

Relative density - A quantitative descriptor, expressed as a percent, of the 
relative number of individuals of a species in an area; it is calculated by  

Number of individuals of species A            x 100 

Total number of individuals of all species 

Relative dominance - A quantitative descriptor, expressed as a percent, of 
the relative size or cover of individuals of a species in an area; it is 
calculated by 

Amount* of species A                  x 100 

Total amount of all species 

* The “amount” of a species may be based on percent areal cover, basal 
area, or height. 
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Relative frequency - A quantitative descriptor, expressed as a percent of the 
relative distribution of individuals of a species in an area; it is calculated by 

Frequency of species A               x 100 

Total frequency of all species  

Relief - The change in elevation of a land surface between two points; 
collectively, the configuration of the earth’s surface, including such features 
as hills and valley. 

Reproductive adaptation - A feature of the reproductive mechanism of a 
species that results in it being better fitted to its environment (e.g. ability for 
seed germination under water). 

Respiration - The sum total of metabolic processes associated with 
conversion of stored (chemical) energy into kinetic (physical) energy for use 
by an organism. 

Rhizosphere - The zone of soil in which interactions between living plant 
roots and microorganisms occur. 

Root zone - The portion of a soil profile in which plant roots occur. 

Routine wetland determination - A type of wetland determination in which 
office data and/or relatively simple, rapidly applied onsite methods are 
employed to determine whether or not an area is a wetland.  

Sample plot - An area of land used for measuring or observing existing 
conditions. 

Sapling/shrub - A layer of vegetation composed of woody plants � 3.0 in. in 
diameter at breast height but greater than 3.2 ft in height, exclusive of 
woody vines. 

Saturated soil conditions - A condition in which all easily drained voids 
(pores) between soil particles in the root zone are temporarily or 
permanently filled with water to the soil surface at pressures greater than 
atmospheric. 
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Soil - Unconsolidated mineral and organic material that supports, or is 
capable of supporting, plants, and which has recognizable properties due to 
the integrated effect of climate and living matter acting upon parent 
material, as conditioned by relief over time. 

Soil horizon - A layer of soil or soil material approximately parallel to the 
land surface and differing from adjacent genetically related layers in 
physical, chemical, and biological properties or characteristics (e.g. color, 
structure, texture, etc.) 

Soil matrix - The portion of a given soil having the dominant color.  In most 
cases, the matrix will be the portion of the soil having more than 50 percent 
of the same color. 

Soil permeability - The ease with which gases, liquids, or plant roots 
penetrate or pass through a layer of soil. 

Soil phase - A subdivision of a soil series having features (e.g. slope, surface 
texture, and stoniness) that affect the use and management of the soil, but 
which do not vary sufficiently to differentiate it as a separate series.  

Soil pore - An area within soil occupied by either air or water, resulting from 
the arrangement of individual soil particles or peds. 

Soil profile - A vertical section of a soil through all its horizons and extending 
into the parent material. 

Soil series - A group of soils having horizons similar in differentiating 
characteristics and arrangement in the soil profile, except for texture of the 
surface horizon. 

Soil structure - The combination or arrangement of primary soil particles into 
secondary particles, units, or peds. 

Soil surface - The upper limits of the soil profile.  For mineral soils, this is the 
upper limit of the highest (A1) mineral horizon.  For organic soils, it is the 
upper limit of undercomposed, dead organic matter. 

Soil texture - The relative proportions of the various size of particles in a soil 
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Somewhat poorly drained - Soils that are wet near enough to the surface or 
long enough that planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is provided.  Somewhat poorly 
drained soils commonly have a layer with low hydraulic conductivity, wet 
conditions high in the profile, additions of water through seepage, or a 
combination of these conditions. 

Stilted roots - Aerial roots arising from stems (e.g., trunk and branches), 
presumably providing plant support (e.g., Rhizophora mangle). 

Stooling - A form of asexual reproduction in which new shoots are produced 
at the base of senescing stems, often resulting in a multi-trunk growth habit. 

Stratigraphy - Features of geology dealing with the origin, composition, 
distribution, and succession of geologic strata (layers). 

Substrate - The base or substance on which an attached species is growing. 

Surface water - Water present above the substrate or soil surface. 

Tidal - A situation in which the water level periodically fluctuates due to the 
action of lunar and solar forces upon the rotating earth. 

Topography - The configuration of a surface, including its relief and the 
position of its natural and man-made features.  

Transect - A line on the ground along which observations are made at some 
interval. 

Transition zone - The area in which a change from wetlands to non-wetlands 
occurs.  

Transpiration - The process in plants by which water vapor is released into 
the gaseous environment, primarily through stomata. 

Tree - A woody plant plan 3.0 in. in diameter at breast height, regardless of 
height (exclusive of woody vines). 

Typical - That which normally, usually, or commonly occurs. 

Typically adapted - A term that refers to a species being normally or 
commonly suited to a given set of environmental conditions, due to some 
feature of its morphology, physiology, or reproduction. 
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Unconsolidated parent material - Material from which a soil develops, usually 
formed by weathering of rock or placement in an area by natural forces (e.g. 
water, wind, or gravity). 

Under normal circumstances - As used in the definition of wetlands, this 
term refers to situations in which the vegetation has not been substantially 
altered by man’s activities. 

Uniform vegetation - A situation in which the same group of dominant 
species generally occurs throughout a given area. 

Upland - Any area that does not qualify as a wetland because the associated 
hydrologic regime is not sufficiently wet to elicit development of vegetation, 
soils, an/or hydrologic characteristics associated with wetlands.  Such areas 
occurring within floodplains are more appropriately termed non-wetlands. 

Value (soil color) - The relative lightness or intensity of color, approximately 
a function of the square root of the total amount of light reflected from a 
surface; one of the three variables of color. 

Vegetation - The sum total of macrophytes that occupy a given area. 

Vegetation layer - A sub-unit of a plant community in which all component 
species exhibit the same growth form (e.g., trees, saplings/shrubs, herbs). 

Very long duration (flooding) - A duration class in which the length of a 
single inundation event is greater than 1 month. 

Very poorly drained - Soils that are wet to the surface most of the time.  
These soils are wet enough to prevent the growth of important crops (except 
rice) unless artificially drained. 

Watermark - A line on a tree or other upright structure that represents the 
maximum static water level reached during an inundation event. 

Waters of the United States - The term “waters of the United States” means 
[1] All waters which are currently used, or were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters 
which are subject to the ebb and flow of the tide; [2] All interstate waters 
including interstate wetlands; [3] All other waters such as intrastate lakes, 
rivers, streams (including intermittent streams), mudflats, sandflats, 
wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural 
ponds, the use, degradation or destruction of which could affect interstate or 
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foreign commerce including an such waters: [I] Which are or could be used 
by interstate or foreign travelers for recreational or other purposes; or [ii] 
From which fish or shellfish are or could be taken and sold by industries in 
interstate commerce; or [iii] Which are used or could be used for industrial 
purpose by industries in interstate commerce; [4] All impoundments of 
waters otherwise defined as waters of the United States under the definition; 
[5] Tributaries of waters identified in parts 1-4 above; [6] The territorial 
seas; and [7] Wetlands adjacent to waters (other than waters that are 
themselves wetlands) identified in parts 1-6 above. 

Water table - The upper surface of ground water or that level below which 
the soil is saturated with water.  It is at least 6 in. thick and persists in the 
soil for more than a few weeks. 

Wetlands -Those areas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas. 

Wetland boundary - The point on the ground at which a shift from wetlands 
to non-wetlands or aquatic habitats occurs.  These boundaries usually follow 
contours. 

Wetland determination - The process or procedure by which an area is 
adjudged a wetland or non-wetland. 

Wetland hydrology - The sum total of wetness characteristics in areas that 
are inundated or have saturated soils for a sufficient duration to support 
hydrophytic vegetation. 

Wetland plant association - Any grouping of plant species that recurs 
wherever certain wetland conditions occur. 

Wetland soil - A soil that has characteristics developed in a reducing 
atmosphere, which exists when periods of prolonged soil saturation result in 
anaerobic conditions.  Hydric soils that are sufficiently wet to support 
hydrophytic vegetation are wetland soils. 
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Wetland vegetation - The sum total of macrophytic plant life that occurs in 
areas where the frequency and duration of inundation or soil saturation 
produce permanently or periodically saturated soils of sufficient duration to 
exert a controlling influence on the plant species present.  Hydrophytic 
vegetation occurring in areas that also have hydric soils and wetland 
hydrology may be properly referred to as wetland vegetation. 

Woody vine - See liana. 

Xerophytic - A plant species that is typically adapted for life in conditions 
where a lack of water is a limiting factor for growth and/or reproduction.  
These species are capable of growth in extremely dry conditions as a result 
of morphological, physiological, and/or reproductive adaptation. 



 
 
APPENDIX    G Project Team 

 P:\Environmental\21561720 (AECI Wetlands)\AECI Deliverable (091106)\Preliminary Jurisdictional Wetlands Determination (090806).doc 

Name   Role    Capacity 

Mark Felton, PWS  Project Manager  Technical Review 

Jennifer Schwent Biologist Vegetation, Hydrology and 

Soils 

Brent Crafton  Technicican   Vegetation 























































APPENDIX H     FISH, WILDLIFE AND VEGETATION 
RESOURCES INVENTORY 

 
Proposed Baseload Power Plant Fish, Wildlife and Vegetation Resources Inventory 
Final Environmental Impact Statement  July 2007 

 
 
 
 



 

1 

1.0 INTRODUCTION 
Associated Electric Cooperative, Inc. (AECI) has retained the services of Burns & McDonnell 
Engineering Co., Inc. (Burns & McDonnell) to complete the field work and provide a threatened 
and endangered species habitat assessment for a new 660-megawatt (MW) coal-fired electric 
generating plant. AECI is proposing to construct the plant at a site in Carroll County, 
approximately 2.5 miles west of Norborne, Missouri. The project also includes development of a 
lateral collector well, water supply pipeline, and a new railroad spur to deliver coal to the site. 
Figure 1 shows the location of the Plant Site, collector well site, and possible railroad spur 
corridors. Additionally, two transmission line corridors have been proposed; from the Norborne 
site northeast to the Thomas Hill substation and the from the Norborne Plant Site southeast to the 
Mt. Hulda Substation site. Figures 2 and 3 show the Norborne to Thomas Hill route and the 
Norborne to Mt. Hulda route, respectively.  
 
A habitat assessment was conducted on August 2, 2006 to determine if appropriate habitat for 
threatened and endangered plant and animal species exists at the Norborne Plant Site. The 
general characteristics of the Norborne Plant Site, the vegetative community, and the wildlife 
present were noted during the habitat assessment; photographs of representative areas were taken 
and are provided with this assessment. In addition to the Plant Site assessment, possible corridors 
for the railroad spurs connecting to the Norborne Site, the water supply line and the collector 
well area were also assessed.  
 
A desktop survey of possible transmission line routes was conducted to determine if there would 
be any potential impacts to threatened and endangered species. The routes were analyzed using 
Gap Analysis Program (GAP) data to determine how many acres of the various types of habitat 
were crossed by the transmission line routes. Additionally, aerial photographs were analyzed to 
identify any other potential impacts, especially in regard to stream/creek crossings.  
 
2.0 WILDLIFE 
Wildlife observed during the site visits include American robins (Turdus migratorius), mourning 
doves (Zenaida macroura), and squirrels (Sciurus sp.) The majority of these species were 
observed along the section roads and wooded fence rows throughout the project site. A small 
flock of mallard ducks (Anas platyrhynchos) was observed in the marsh north of County Road 
638. Other common mammal species, such as white-tailed deer (Odocoileus virginianus), 
cottontail rabbits (Sylvilagus floridanus), opossum (Didelphis virginiana), raccoons (Procyon 
lotor), striped skunk (Mephitis mephitis), and coyote (Canis latrans) also likely inhabit the areas 
surrounding the proposed new plant. Construction and operation of the plant and associated 
facilities are not expected to result in any negative impacts to wildlife or wildlife habitat that 
occurs on or in the vicinity of the proposed project. The Norborne Plant Site, lateral collector 
well, water supply pipeline, railroad spur corridors and the transmission line corridors are 
primarily located in crop fields and will result in minor impacts to wildlife habitats within the 
project area. 
 
3.0 VEGETATION 
Narrow wooded riparian corridors are present along the banks of the West Fork of Wakenda 
Creek and Wakenda Creek. The proposed route for the new water supply pipeline will impact 
vegetation within the wooded fence rows separating the crop fields south of the Norborne Plant 
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Site.  A railroad spur constructed within the proposed north or northwest railroad spur corridor 
will likely impact some of the wooded riparian vegetation that occurs along the West Fork of 
Wakenda Creek or Wakenda Creek; however, impacts to the riparian vegetation would likely 
only occur at creek crossings.  No riparian vegetation will be impacted by constructing the 
railroad spur in the corridor south of the proposed Norborne Plant Site. 
 
For the vegetative analysis of the potential transmission line corridors, online data from several 
governmental agencies was used in conjunction with aerial photography to assess the routes. The 
environmental routing criteria used in this analysis include the following generalized habitats: 
grassland/open land, woodland, perennial waterway, and cropland. 
 
Cropland was quantified within each quarter-mile route-corridor from GAP data acquired from 
the Missouri Spatial Data Information Service on the Internet. Land use data were not field-
verified, but were visually compared with available 2003 aerial photography for confirmation. 
The GAP field category used for this analysis was labeled “row and close-grown crops”. 
Cropland was separated from other agricultural land for this analysis because impacts from 
transmission poles tend to be greater for cultivated land than if the field were used for pasture 
and other passive agricultural operation. 
 
Grassland/Open Land was measured using the GAP land cover data, and consists of the 
categorized “barren or sparsely vegetated”, “cool-season grassland”, and “warm-season 
grassland”. Acres were calculated within each quarter-mile route-corridor.  
 
Woodland consists of the forested areas within the right-of-way that would be cleared along 
each route, based on the GAP data assessment. The GAP data categories used to identify 
woodland for this project included “glade complex”, “eastern red cedar and red cedar-deciduous 
forest and woodland”, “deciduous woodland”, “deciduous forest”, “shortleaf pine-oak forest and 
woodland”, “shortleaf pine”, and “bottomland hardwood forest and woodland”.  
 
The Other designation consists of water bodies, roads, etc. that do not fall into any of the other 
categories.  
 
Perennial Waterway crossings were determined using the centerline of the proposed route-
corridors and by calculating the number of perennial streams or rivers crossed. The information 
is based on the use of ESRI (Environmental Systems Research Institute) ArcGIS StreetMap 
hydrologic data categorized as perennial streams and rivers.  
 
The following table shows the different types of potential habitat and the acreage based on GAP 
data assessments:  
 
 

Potential Routes 
Total 

Length 
Total 
Acres Cropland 

Grassland/ 
Open land Woodland Other 

Perennial 
Waters 
Crossed 

Norborne to Thomas Hill        
NT1 69.8 11,183.8 5,491.0 4,277.3 1,327.3 88.2 15 
NT2 70.6 11,296.5 5,516.8 4,468.8 1,205.6 105.3 19 
NT3 61.9 9,910.3 5,010.3 4,123.9 694.1 82.0 18 
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NT4 67.2 10,754.9 5,761.3 4,075.5 802.7 115.4 14 
Norborne to Mt. Hulda            

Norborne to Sedalia            
NS1 60.5 9,689.8 5,123.0 3,378.5 1,084.3 104.0 14 
NS2 60.8 9,734.7 5,093.2 3,508.2 1,031.1 102.2 14 
NS3 56.7 9,071.0 6,180.8 2,070.0 725.7 94.5 10 
NS4 57.0 9,115.9 6,151.0 2,199.7 672.5 92.7 10 
NS5 69.0 11,016.5 6,988.7 2,973.5 964.9 89.4 20 
NS6 52.0 8,316.7 5,675.7 1,878.0 675.3 87.7 7 
NS7 52.3 8,361.6 5,645.9 2,007.7 622.1 85.9 7 
NS8 64.2 10,262.2 6,483.6 2,781.5 914.5 82.6 17 
NS9 61.6 9,846.0 6,234.0 2,647.2 911.1 53.7 18 

Sedalia to Mt. Hulda             
SMT1 27.5 4,403.7 1,229.3 2,005.4 1,169.0 0.0 12 
SMT2 29.7 4,772.3 1,125.5 2,200.7 1,445.7 0.4 8 
SMT3 25.2 4,048.3 782.2 2,049.7 1,213.1 3.3 7 

Dresden Alternatives             
DA1 1.6 257.8 223.0 34.8 0.0 0.0 0 
DA2 2.3 355.2 235.8 91.6 27.7 0.1 0 

 
4.0 PROTECTED SPECIES 
Information on potential threatened and endangered species was gathered from the Missouri 
Department of Conservation (MDC) Natural Heritage database (http://www.mdc.mo.gov/cgi-
bin/heritage/search.cgi?county=Carroll). A list of federally protected species found within 
Carroll County was obtained from the U.S. Fish and Wildlife Service (FWS) Region 3 website 
(http://www.fws.gov/midwest/Endangered/lists/missouri-cty.html).  According to the FWS and 
MDC lists, seven state or federally threatened or endangered species are known or likely to occur 
within Carroll County and could be found within the site boundary (see table below).   
 

Protected Species Known or Likely to Occur in Carroll County, Missouri 
Common Name Scientific Name Federal Status State Status 
Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 
Bald Eagle Haliaeetus leucocephalus Threatened Endangered 
Indiana Bat Myotis sodalis Endangered Endangered 
Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 

Sources: FWS and MDC Heritage Databases 
 
The potential transmission line corridors connecting the Norborne site to the Thomas Hill 
substation runs through Carroll, Chariton, and Randolph Counties. There are nine state or 
federally listed threatened and endangered species found in these counties: 
 

Protected Species Known or Likely to Occur in  
Carroll, Chariton, and Randolph Counties, Missouri 

Common Name Scientific Name Federal Status State Status 
Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 
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Bald Eagle Haliaeetus leucocephalus Threatened Endangered 
Indiana Bat Myotis sodalis Endangered Endangered 
Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 
Eastern Massasauga Sistrurus catenatus catenatus Candidate Endangered 
Interior Least Tern Sterna antillarum athalassos Endangered Endangered 

Sources: FWS and MDC Heritage Databases 
 
The potential transmission line corridors connecting the Norborne site to the Dresden or Sedalia 
substation, then on to the Mt. Hulda substations crosses through Carroll, Lafayette, Saline, Pettis, 
Johnson, and Benton Counties. There are eighteen state or federally listed threatened and 
endangered species found in those counties are located in the table below: 
 

Protected Species Known or Likely to Occur in Carroll,  
Lafayette, Saline, Pettis, Johnson, and Benton Counties, Missouri 

Common Name Scientific Name Federal Status State Status 
Lake Sturgeon Acipenser fulvescens None Endangered 
American Bittern Botaurus lentiginosus None Endangered 
Northern Harrier Circus cyaneus None Endangered 
Bald Eagle Haliaeetus leucocephalus Threatened Endangered 
Indiana Bat Myotis sodalis Endangered Endangered 
Flathead Chub Platygobio gracilis None Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered Endangered 
King Rail Rallus elegans None Endangered 
Mead’s Milkweed Asclepias meadii Threatened Endangered 
Barn Owl  Tyto alba None Endangered 
Black-tailed Jackrabbit Lepus californicus None Endangered 
Topeka Shiner Notropis topeka Endangered Endangered 
Greater Prairie-chicken Tympanuchus cupido None Endangered 
Niangua Darter Etheostoma nianguae Threatened Endangered 
Gray Bat Myotis grisescens Endangered Endangered 
Eastern Massasauga Sistrurus catenatus catenatus Candidate Endangered 
Cave Crayfish Cambarus aculabrum Endangered None 
Running Buffalo Clover Trifolium stolonifereum Endangered None 

Sources: FWS and MDC Heritage Databases 
 
For species that are protected at the state level, the Missouri Department of Conservation has 
developed a set of Best Management Practices (BMP’s). These BMP’s make specific 
recommendations for each individual species, such as avoiding tree clearing during breeding 
times or to avoid destroying open area used for hunting or foraging for food. These guidelines 
are provided for all available species in Appendix A. A table compiling some construction time 
restrictions is also provided in the appendix.  
 
Indiana bats (Myotis sodalis) and Gray bats (Myotis grisescens) forage in riparian forest and over 
open water. Summer habitat includes mature riparian forests and adjacent upland forests. Snags 
and cavity trees with a diameter at breast height (dbh) of greater than 9 inches and full forest 
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canopy with open understory is preferred. During the winter, Indiana bats hibernate in limestone 
caves, while the Gray bat utilizes caves year-round.  
 
Field surveys determined that no limestone caves are present at the proposed Norborne Plant 
Site, lateral collector well site, or along the water supply pipeline corridor and southern railroad 
spur corridor. Based on available information, no cave habitats are known to occur or are 
expected to occur along the proposed north and northwestern railroad spur corridors that follow 
the West Fork of Wakenda Creek and Wakenda Creek or the transmission line corridors. The 
proposed project is not expected to impact potential cave habitats of the Indiana bat or the Gray 
bat. Similarly, the proposed project is not expected to impact potential cave habitats of the cave 
crayfish (Cambarus aculabrum). The cave crayfish, which lives exclusively in caves, is known 
or likely to occur in the counties south of the proposed Plant Site that are crossed by the southern 
transmission line route alternatives.  
 
The lake sturgeon (Acipenser fulvescens), pallid sturgeon (Scaphirhynchus albus), and flathead 
chub (Platygobio gracilis) occur in large rivers, such as the Missouri River, with consolidated 
bottoms of sand and gravel. The flathead chub is also found in smaller, gravel-bottomed creeks. 
These slower creeks are the preferred habitat for the Topeka shiner (Notropis topeka) and the 
Niangua darter (Etheostoma nianguae).  
 
There are two protected birds of prey potentially occurring within the Norborne site or associated 
structures locations: Bald eagles and Northern harriers.  Bald eagles (Haliaeetus leucocephalus) 
typically roost and nest in large trees along large rivers and flood plains. The fish and waterfowl 
that are common along large streams also provide ample hunting opportunities. It is possible that 
bald eagles may be seasonally present along the Missouri River or some of the larger creeks and 
streams.  The Northern harrier (Circus cyaneus) is generally a migratory bird that can be found 
in Missouri between February and November. The harriers inhabit open fields, prairies, native 
grass plantings, and shallow marshes, with their primary habitat being grassland. They are 
carnivorous with a vast majority of their prey being made up of mammals and other birds. Open 
fields with good ground cover is the optimal habitat for the harriers to hunt in. Northern harriers 
are known to nest in meadows and open areas within the western half of Missouri but likely nest 
throughout the state (Missouri Breeding Bird Atlas, 
http://www.mdc.mo.gov/nathis/birds/birdatlas/index.htm).  
 
The barn owl (Tyto alba) also is an open field predator that hunts for small mammals and other 
birds in open grassland and crop fields. Trees with dbh of greater than 20 inches are used for 
nesting, as well as grain elevators and barns. Breeding occurs in March and April throughout 
Missouri with hatching beginning in May (Missouri Breeding Bird Atlas, 
http://www.mdc.mo.gov/nathis/birds/birdatlas/index.htm).  
 
Greater prairie-chickens (Tympanuchus cupido) have historically occupied grasslands bordered 
by oak woodlands, savannas and wetlands in Missouri, but now are restricted to pastures and 
small remnant prairies mainly in the Osage Plains located in west-central Missouri. They 
generally forage for broad-leaved grasses, grass-like plants, cultivated grains and insects. Greater 
prairie-chickens may occur in the vicinity of the proposed project; however, no impacts are 
anticipated because the proposed project impacts primarily crop fields.  
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The black-tailed jackrabbit (Lepus californicus) also inhabits the native grasslands with adjacent 
crop fields, preferably legumes. These jackrabbits breed year-round, but mostly during the late-
winter to mid-summer months. Black-tailed jackrabbits are rare in Missouri because extensive 
cultivation of the west-central region of the state has caused a decrease in habitat and jackrabbit 
populations. 
 
The American bittern is a potential inhabitant of Carroll County, however, they are 
undocumented in Carroll County at this time. They are known to occur in Lafayette and Saline 
Counties. The species occurs in marshes and shallow wetlands and are generally rare summer 
residents, uncommon transients, or accidental winter residents in Missouri. The primary habitat 
of the northern harrier is grasslands, prairies, native grass plantings and marshes. The king rail 
(Rallus elegans) is a marsh bird usually inhabiting wetlands dominated by sedges, preferably 
those associated with riverine floodplain systems. They are migratory birds, spending their 
breeding and rearing season from March to June in Missouri. There are known occurrences of 
king rails in Saline County, however, the birds are not commonly found in Missouri, usually in 
state conservation areas and national wildlife refuges. 
 
The interior least terns (Sterna antillarum athalassos) historically nested on sandbar islands in 
major rivers but are now restricted to several islands on the lower Mississippi River. Migratory 
least terns occur in Missouri from May through August. When nesting, the terns prefer areas 
where vegetation is sparse or absent.  
 
The eastern massasaguas (Sistrurus catenatus catenatus) are rattlesnakes that are native to 
natural marsh and moist prairie habitats in Northern Missouri. There numbers have been greatly 
reduced to only three small populations in the state. The largest of these populations is located in 
Swan Lake National Wildlife Refuge, located in the northwest corner of Chariton County. The 
massasagua’s activity level is dependant upon the weather, and they hibernate during the winter. 
 
Mead’s milkweed (Asclepias meadii) was also widespread across the Midwest but is now 
restricted to small areas in the Osage Plains of west-central Missouri, and a small mountainous 
area in the Ozarks. The primary habitats of this species of milkweed are the grasslands and 
native prairies.  
 
Running buffalo clover (Trifolium stolonifereum) is a perennial plant flowering from mid-April 
to June and is easily propagated from cuttings. The clover needs partial shade and periodic 
disturbances such as mowing or grazing. Often times, it may occur in partial shade in mowed 
lawn areas, especially along major streams and rivers. Historically found in several counties in 
Missouri, it has been extirpated from much of its range. Several attempts at establishing new 
populations of running buffalo clover have been attempted, including introduction into Benton 
County in the following watersheds: Meramec River, St. Francis River from headwaters to 
Wappapello Dam, and Gasconade River from Big Piney River to Missouri River. 
 
4.1 NORBORNE SITE 
The Norborne Plant Site is located in Section 17 (T 52 N, R 25 W).  Land use at and in the 
vicinity of the Norborne Plant Site is primarily agricultural in nature; and consists mostly of 
soybean and corn crop fields separated by wooded fence rows. A wheat field, wetland marsh, 
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woodland, and grass pasture are located in the northern portion of the site, north of County Road 
638. The proposed footprint of the Norborne plant is located south of County Road 638 and will 
avoid impacting the marsh, forested area, and grass pasture. The Norborne Plant Site footprint 
will impact vegetation along the wooded fence rows that separate the crop fields. No other 
vegetative communities are anticipated to be impacted by construction of the Norborne Plant. 
 
No potential protected species habitat was identified within the Norborne Plant Site footprint 
during a site survey that occurred in August 2006. Construction and operation of the Norborne 
plant should not result in any permanent impacts to threatened and endangered species or critical 
habitats. No impacts to protected species are anticipated because the Norborne plant is located 
within previously disturbed crop fields and wooded fence rows. 
 
4.2 COLLECTOR WELL AND PIPELINE 
The proposed water supply pipeline is approximately 5.75 miles and will be constructed between 
the south side of the Norborne Plant Site and a lateral collector well being constructed along the 
north bank of the Missouri River (Figure 1). The proposed water pipeline follows existing county 
roads and will impact vegetation within crop fields and wooded fence rows separating the crop 
fields. No protected species or critical habitats were observed along the proposed water supply 
pipeline; thus, impacts to any protected species are not expected.  
 
The lateral collector well will be constructed adjacent to the bank of the Missouri River and will 
supply cooling water to the proposed Norborne plant.  The lateral collector well consists of a 
vertical concrete caisson riser pipe that extends down to bedrock and houses multiple pumps. 
The footprint of the caisson for the lateral collector well riser pipe will be located above the 
ordinary high water mark for the Missouri River.  From near the bottom of the caisson, lateral 
well screens radiate out into the alluvium under the Missouri River bed.  The length of each 
lateral well screen will be approximately 200 feet measured from the inside of the caisson.  
Although the lateral well screens will be constructed in the alluvium beneath the Missouri River, 
the bed of the Missouri River and bank below the ordinary high water mark will not be impacted 
by the construction of the lateral collector well; thus, impacts to aquatic species within the 
Missouri River will be avoided.   
 
A forested riparian corridor intermittently occurs along the Missouri River in the vicinity of the 
lateral collector well site. The lateral collector well will be constructed within crop fields 
adjacent to the Missouri River where there is a break in the forested riparian corridor. 
Construction of the lateral collector well at the proposed location will avoid impacting the 
forested riparian corridor along the Missouri River, which is considered potential roosting and 
nesting habitat for the bald eagle.  
 
To minimize potential impacts to bald eagles and potential roosting and nesting habitats that may 
be located near the potential lateral collector well site, best management practices will be 
followed. In accordance with the Missouri Department of Conservation’s Best Management 
Practices for the Bald Eagle, construction of the lateral collector well and water supply pipeline 
will avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
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4.3 OUTFALL STRUCTURE 
If an outfall structure is necessary, the outfall structure will be located along on of the 
agricultural ditches that occur at the proposed Norborne Plant Site. No outfall structure will be 
placed along the Missouri River. Process wastewater from the proposed Norborne Plant will be 
treated before it will be discharged; thus, no impacts to water quality or aquatic species are 
anticipated to result from the discharged process water. 
 
4.3 RAILROAD SPUR CORRIDORS 
There are three potential railroad spur corridors that would connect the Norborne site to existing 
railroads. The routes of the proposed railroad spur corridors are illustrated in Figure 1. Two of 
the potential railroad spur corridors are located northeast and northwest of the Norborne Site. 
The northwestern rail spur corridor follows the West Fork of Wakenda Creek and the northern 
corridor follows Wakenda Creek proper to connect with a BNSF rail line located north of the 
Norborne Plant Site. A third potential railroad spur corridor is located south of the plant site. The 
third potential railroad spur corridor crosses crop fields to connect with a BNSF rail line located 
south of the Norborne Plant Site. 
 
4.3.1 SOUTH ROUTE 
The south railway corridor is approximately 2 miles long and extends out from the southern 
footprint of the Norborne site and then turns west to connect with the existing BNSF railroad 
south of the Norborne Plant Site. The entire corridor is located within previously disturbed crop 
fields and wooded fence rows. No potential habitat for protected species was observed along the 
proposed route during a site visit; thus, no impacts are expected.  
 
4.3.2 NORTHEAST ROUTE 
The northeast railway corridor would connect the existing Burlington railroad north of the 
Norborne site to the northeastern corner of the Norborne site. The route extends approximately 
1.5 miles northeast from the corner of the Norborne Plant Site, then approximately 4.75 miles 
northwest where it connects with the existing BNSF rail line. Much of the longer segment 
follows Wakenda Creek proper.  A narrow wooded riparian corridor is present along the banks of 
the Wakenda Creek. Construction of the northeastern railroad spur will likely impact some of the 
wooded riparian vegetation that occurs along Wakenda Creek; however, impacts to the riparian 
vegetation would likely only occur at creek crossings.   
 
Construction of a railroad spur along Wakenda Creek will likely result in a relatively small 
impact to riparian habitat in the area. The impacts would be limited to the removal of riparian 
vegetation during construction and maintenance activities. Wakenda Creek is an intermittent 
stream and had no flow at the time of the August 2nd site visit. Because of the intermittent flows, 
intermittent streams typically do not usually support aquatic communities; therefore, no impacts 
to aquatic communities are anticipated. Best management practices, including storm water and 
erosion control measures, will be implemented during construction of any creek crossing to 
avoid potential impacts to Wakenda Creek. Where required by the U.S. Fish and Wildlife 
Service or the Missouri Department of Conservation, the clearing of mature trees along Wakenda 
Creek and in specific areas considered to be potential habitat along the proposed route for the 
railway corridors will occur between October 1 and March 31 to avoid impacting any Indiana bat 
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potential roosting sites in the project area, as recommended by the Missouri Department of 
Conservation. 
 
4.3.3 NORTHWEST ROUTE 
The northwest railway corridor would connect the existing Burlington railroad north of the 
Norborne site to the northwestern corner of the Norborne site. The route extends approximately 
1.5 miles north from the corner of the Norborne Plant Site, then approximately 3.75 miles 
northwest where it would meet the existing rail line. Much of the longer segment follows along 
the West Fork of Wakenda Creek.  A narrow wooded riparian corridor is present along the banks 
of the West Fork of Wakenda Creek. Construction of the northwestern railroad spur will likely 
impact some of the wooded riparian vegetation that occurs along the West Fork of Wakenda 
Creek; however, impacts to the riparian vegetation would likely only occur at creek crossings.   
 
Construction of a railroad spur along the West Fork of Wakenda Creek will likely result in a 
relatively small impact to riparian habitat in the area. The impacts would be limited to the 
removal of riparian vegetation during construction and maintenance activities. The West Fork of 
Wakenda Creek is an intermittent stream and had no flow at the time of the August 2nd site visit. 
Because of the intermittent flows, intermittent streams typically do not usually support aquatic 
communities; therefore, no impacts to aquatic communities are anticipated. Best management 
practices, including storm water and erosion control measures, will be implemented during 
construction of any creek crossing to avoid potential impacts to the West Fork of Wakenda 
Creek. Where required by the U.S. Fish and Wildlife Service or the Missouri Department of 
Conservation, the clearing of mature trees along the West Fork of Wakenda Creek and in specific 
areas considered to be potential habitat along the proposed route for the railway corridor will 
occur between October 1 and March 31 to avoid impacting any Indiana bat potential roosting 
sites in the project area, as recommended by the Missouri Department of Conservation. 
 
4.4 TRANSMISSION LINE ROUTES 
Two transmission line routes will connect the Norborne site to substations located northeast and 
south of the Norborne Plant Site. There are four route alternatives being considered between the 
Norborne site and the Thomas Hill substation to the northeast.  These four potential routes cross 
through Carroll, Chariton and Randolph Counties. There are nine route alternatives being 
considered between the Norborne Site and the Sedalia substation or Dresden substation to the 
south.  Three additional route alternatives are being considered between the Sedalia substation 
and the Mt. Hulda substation and two additional route alternatives are being considered between 
the Dresden substation and the Mt. Hulda substation.  
 
The transmission line will be constructed to span all streams, creeks and rivers, eliminating 
impacts to aquatic species of concern such as the lake sturgeon (Acipenser fulvescens), pallid 
sturgeon (Scaphirhynchus albus), flathead chub (Platygobio gracilis), Topeka shiner (Notropis 
topeka) or the Niangua darter (Etheostoma nianguae). Additionally, the interior least tern which 
inhabits sandbars in the rivers and creeks, will not be affected by the spanning of the waterways.  
 
Following best management practices as recommended by the Missouri Department of 
Conservation and where required by the U.S. Fish and Wildlife Service or the Missouri 
Department of Conservation, activities related to tree clearing in specific areas considered to be 
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potential habitat should be limited to the late-fall to late winter to avoid interference with the 
breeding seasons of several protected species that could possibly found in the project area. Many 
of the birds, such as the king rail and the northern harrier are migratory birds that are not usually 
present during winter months. Other species like the eastern massasauga, the Gray bat, and the 
Indiana bat hibernate during the winter and would not easily be disturbed in their caves or 
hibernacula by construction of the transmission line routes. Based on available information, no 
cave habitats or hibernacula are known to occur or are expected to occur along the transmission 
line corridors; however, access to properties along the transmission routes was not available. 
Previously unknown caves or hibernacula may occur along a transmission line route. 
Construction activities within the vicinity of known locations of eastern massasauga, gray bats, 
and Indiana bats will be limited where required by the U.S. Fish and Wildlife Service or the 
Missouri Department of Conservation.  
 
4.4.1. NORBORNE TO THOMAS HILL 
 
4.4.1.1 ROUTE NT1 
This route is composed of three segments A1, A2, and A6 and stretched a total of 69.8 miles 
crossing 11,183.8 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. Additionally, the area around the Thomas Hill substation 
contains several acres of “non-agricultural use land” that has been previously disturbed during 
construction of the Thomas Hill power plant.  No impacts to protected species are anticipated to 
occur in the vicinity of the Thomas Hill substation. This route crosses 15 perennial 
streams/rivers/creeks which should not be impacted because the transmission lines will span the 
waterways, and appropriate sediment control measures will be in place prior to construction.  
 
This route passes within one mile of the Swan Lake National Wildlife Refuge. This refuge is 
home to the largest of three populations of eastern massasaugas rattlesnake in the state. This 
route also crosses the Grand River in the vicinity of the Swan Lake National Wildlife Refuge. At 
the point of this route’s crossing, the Grand River appears to be surrounded by riparian forest 
which based upon the desktop survey appears to be contiguous with the Swan Lake National 
Wildlife Refuge and considered potential habitat for the eastern massasauga rattlesnake and 
potential roosting and nesting habitat for the bald eagle. Where required by the U.S. Fish and 
Wildlife Service or the Missouri Department of Conservation, tree clearing and construction 
along the Grand River should occur after the bald eagle roosting and nesting period and when 
eastern massasaugas rattlesnakes are hibernating. Should the forest indeed be contiguous, it is 
possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation may 
require preconstruction surveys in the vicinity of the Grand River and other locations to 
determine if protected species are present within or along the proposed corridor.   
 
4.4.1.2 ROUTE NT2 
This route is composed of four segments A1, A2, A7, and A8 and stretched a total of 70.6 miles 
crossing 11,296.5 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. Additionally, the area around the Thomas Hill substation 
contains several acres of “non-agricultural use land” that has been previously disturbed during 
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construction of the Thomas Hill power plant.  No impacts to protected species are anticipated to 
occur in the vicinity of the Thomas Hill substation. This route crosses 19 perennial 
streams/rivers/creeks which should not be impacted because the transmission lines will span the 
waterways, and appropriate sediment control measures will be in place prior to construction. 
 
This route passes within one mile of the Swan Lake National Wildlife Refuge. This refuge is 
home to the largest of three populations of eastern massasaugas rattlesnake in the state. This 
route also crosses the Grand River in the vicinity of the Swan Lake National Wildlife Refuge. At 
the point of this route’s crossing, the Grand River appears to be surrounded by riparian forest 
which based upon the desktop survey appears to be contiguous with the Swan Lake National 
Wildlife Refuge and considered potential habitat for the eastern massasauga rattlesnake and 
potential roosting and nesting habitat for the bald eagle. Where required by the U.S. Fish and 
Wildlife Service or the Missouri Department of Conservation, tree clearing and construction 
along the Grand River should occur after the bald eagle roosting and nesting period and when 
eastern massasaugas rattlesnakes are hibernating. Should the forest indeed be contiguous, it is 
possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation may 
require preconstruction surveys in the vicinity of the Grand River and other locations to 
determine if protected species are present within or along the proposed corridor. 
 
4.4.1.3 ROUTE NT3 
This route is composed of four segments A1, A3, A4, and A8 and stretched a total of 61.9 miles 
crossing 9910.3 acres of land. As previously noted in the vegetative description, a majority of the 
route crosses previously disturbed agricultural areas and will predominantly impact crop fields 
and wooded fence row habitats. Additionally, the area around the Thomas Hill substation 
contains several acres of “non-agricultural use land” that has been previously disturbed during 
construction of the Thomas Hill power plant.  No impacts to protected species are anticipated to 
occur in the vicinity of the Thomas Hill substation. This route crosses 18 perennial 
streams/rivers/creeks which should not be impacted because the transmission lines will span the 
waterways, and appropriate sediment control measures will be in place prior to construction. 
 
This route passes within 3.5 miles of the Swan Lake National Wildlife Refuge. This refuge is 
home to the largest of three populations of eastern massasaugas rattlesnake in the state. This 
route also crosses the Grand River in the vicinity of the Swan Lake National Wildlife Refuge. At 
the point of this route’s crossing, the Grand River appears to be surrounded by riparian forest 
which based upon the desktop survey appears to be contiguous with the Swan Lake National 
Wildlife Refuge and considered potential habitat for the eastern massasauga rattlesnake and 
potential roosting and nesting habitat for the bald eagle. Where required by the U.S. Fish and 
Wildlife Service or the Missouri Department of Conservation, tree clearing and construction 
along the Grand River should occur after the bald eagle roosting and nesting period and when 
eastern massasaugas rattlesnakes are hibernating. Should the forest indeed be contiguous, it is 
possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation may 
require preconstruction surveys in the vicinity of the Grand River and other locations to 
determine if protected species are present within or along the proposed corridor.   
 
4.4.1.4 ROUTE NT4 
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This route is composed of three segments A1, A3, and A5 and stretched a total of 67.2 miles 
crossing 10,754.9 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. Additionally, the area around the Thomas Hill substation 
contains several acres of “non-agricultural use land” that has been previously disturbed during 
construction of the Thomas Hill power plant.  No impacts to protected species are anticipated to 
occur in the vicinity of the Thomas Hill substation. Almost 54 miles of this route follow existing 
transmission lines. This route crosses 14 perennial streams/rivers/creeks which should not be 
impacted because the transmission lines will span the waterways, and appropriate sediment 
control measures will be in place prior to construction. 
 
This route is approximately 10 miles south of the Swan Lake National Wildlife Refuge; home to 
the largest of three populations of eastern massasaugas in the state. Surveys for the massasauga 
along this route are probably not necessary. Where required by the U.S. Fish and Wildlife 
Service or the Missouri Department of Conservation, tree clearing and construction along the 
Grand River should occur after the bald eagle roosting and nesting period. It is possible that the 
U.S. Fish and Wildlife Service or the Missouri Department of Conservation may require 
preconstruction surveys in the vicinity of the Grand River and other locations to determine if 
protected species are present within or along the proposed corridor. The area around the Thomas 
Hill substation contains several acres of “non-agricultural use land” and may also require 
preconstruction surveys. 
 
4.4.2. NORBORNE TO MT. HULDA 
 
4.4.2.1 NORBORNE TO SEDALIA, ROUTE NS1 
This route is composed of three segments B1, B6, and B10 and stretched a total of 60.5 miles 
crossing 9,689.8 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 14 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction. 
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.2 NORBORNE TO SEDALIA, ROUTE NS2 
This route is composed of four segments B1, B6, B9, and B11 and stretched a total of 60.8 miles 
crossing 9,734.7 acres of land. As previously noted in the vegetative description, a majority of 
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the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 14 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction.  
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.3 NORBORNE TO SEDALIA, ROUTE NS3 
This route is composed of four segments B1, B4, B7, and B10 and stretched a total of 56.7 miles 
crossing 9,071.0 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 10 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction.  
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
The transmission line corridor section B7 crosses over a portion of the Blackwater River 
approximately 1 mile west of Sweet Springs. Although there will be no impacts to the waterway 
itself, there is a potential for impacting habitat on both sides of the creek. Best Management 
Practices should be followed during construction to prevent negative impacts on wildlife. 
 
4.4.2.4 NORBORNE TO SEDALIA, ROUTE NS4 
This route is composed of five segments B1, B4, B7, B9, and B11 and stretched a total of 57.0 
miles crossing 9,115.9 acres of land. As previously noted in the vegetative description, a 
majority of the route crosses previously disturbed agricultural areas and will predominantly 
impact crop fields and wooded fence row habitats. This route crosses 10 perennial 
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streams/rivers/creeks which should not be impacted because the transmission lines will span the 
waterways, and appropriate sediment control measures will be in place prior to construction.  
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
The transmission line corridor section B7 crosses over a portion of the Blackwater River 
approximately 1 mile west of Sweet Springs. Although there will be no impacts to the waterway 
itself, there is a potential for impacting habitat on both sides of the creek. Best Management 
Practices should be followed during construction to prevent negative impacts on wildlife. 
 
4.4.2.5 NORBORNE TO SEDALIA, ROUTE NS5 
This route is composed of five segments B1, B4, B5, B8, and B11 and stretched a total of 69.0 
miles crossing 11,016.5 acres of land. As previously noted in the vegetative description, a 
majority of the route crosses previously disturbed agricultural areas and will predominantly 
impact crop fields and wooded fence row habitats. This route crosses 20 perennial 
streams/rivers/creeks which should not be impacted because the transmission lines will span the 
waterways, and appropriate sediment control measures will be in place prior to construction. 
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.6 NORBORNE TO SEDALIA, ROUTE NS6 
This route is composed of three segments B2, B7, and B10 and stretched a total of 52.0 miles 
crossing 8,316.7 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 7 perennial streams/rivers/creeks which 
should not be impacted because the transmission lines will span the waterways, and appropriate 
sediment control measures will be in place prior to construction. 
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The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
The transmission line corridor section B7 crosses over a portion of the Blackwater River 
approximately 1 mile west of Sweet Springs. Although there will be no impacts to the waterway 
itself, there is a potential for impacting habitat on both sides of the creek. Best Management 
Practices should be followed during construction to prevent negative impacts on wildlife.  
 
4.4.2.7 NORBORNE TO SEDALIA, ROUTE NS7 
This route is composed of four segments B2, B7, B9, and B11 and stretched a total of 52.3 miles 
crossing 8,361.6 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 7 perennial streams/rivers/creeks which 
should not be impacted because the transmission lines will span the waterways, and appropriate 
sediment control measures will be in place prior to construction. 
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.8 NORBORNE TO SEDALIA, ROUTE NS8 
This route is composed of four segments B2, B5, B8, and B11 and stretched a total of 64.2 miles 
crossing 10,266.2 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 17 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction. 
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
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Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.9 NORBORNE TO SEDALIA, ROUTE NS9 
This route is composed of three segments B3, B8, and B11 and stretched a total of 61.6 miles 
crossing 9,846.0 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 18 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction.  
 
The habitat near along the route at the crossing of the Missouri river may be suitable for bald 
eagles to roost or nest. To minimize potential impacts to these potential sites, best management 
practices will be followed. In accordance with the Missouri Department of Conservation’s Best 
Management Practices for the Bald Eagle, construction of the transmission line corridors will 
avoid clearing trees greater than 12 inches in diameter at breast height along the edge of the 
Missouri River between November 15 and July 15.  These measures will be implemented to 
avoid impacting any over-wintering and nesting bald eagles that may be within the project area. 
It is possible that the U.S. Fish and Wildlife Service or the Missouri Department of Conservation 
may require preconstruction surveys to determine if protected species are present within or along 
the proposed corridor. 
 
4.4.2.10 SEDALIA TO MT. HULDA, ROUTE SMT1 
This route is composed of two segments B12, and B14 and stretched a total of 27.5 miles 
crossing 4,403.7 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 12 perennial streams/rivers/creeks 
which should not be impacted because the transmission lines will span the waterways, and 
appropriate sediment control measures will be in place prior to construction. 
 
Section B14 crosses Cole Camp Creek several times before reaching the Mt. Hulda substation. 
The area surrounding the Mt. Hulda substation is comprised of woody habitat that could possibly 
provide habitat to wildlife. The entire section follows an existing transmission line route and no 
impacts to potential protected species habitat would be expected.  
 
4.4.2.11 SEDALIA TO MT. HULDA, ROUTE SMT2 
This route is composed of two segments B12, and B15 and stretched a total of 29.7 miles 
crossing 4,772.3 acres of land. As previously noted in the vegetative description, a majority of 
the route crosses previously disturbed agricultural areas and will predominantly impact crop 
fields and wooded fence row habitats. This route crosses 8 perennial streams/rivers/creeks which 
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should not be impacted because the transmission lines will span the waterways, and appropriate 
sediment control measures will be in place prior to construction. 
 
Section B15 crosses Ross Creek approximately 4.75 miles west of the Mt. Hulda substation. The 
last 7 miles of this section prior to the substation is comprised of woody habitat that could 
possibly provide habitat to wildlife. It is possible that the U.S. Fish and Wildlife Service or the 
Missouri Department of Conservation may require preconstruction surveys to determine if 
protected species are present within or along the proposed corridor. Best Management Practices 
should be followed during construction to prevent negative impacts on wildlife. 
 
4.4.2.12 SEDALIA TO MT. HULDA, ROUTE SMT3 
This route is composed of only one segment, B13, stretched a total of 25.2 miles crossing 
4,048.3 acres of land. As previously noted in the vegetative description, a majority of the route 
crosses previously disturbed agricultural areas and will predominantly impact crop fields and 
wooded fence row habitats. This route crosses 7 perennial streams/rivers/creeks which should 
not be impacted because the transmission lines will span the waterways, and appropriate 
sediment control measures will be in place prior to construction. 
 
Section B13 crosses Williams Creek and Indian Creeks in the southern half of the route, 
approximately 2 miles and 6.5 miles north of the Mt. Hulda substation, respectively. The area 
surrounding the Mt. Hulda substation is comprised of woody habitat that could possibly provide 
habitat to wildlife. It is possible that the U.S. Fish and Wildlife Service or the Missouri 
Department of Conservation may require preconstruction surveys to determine if protected 
species are present within or along the proposed corridor. Best Management Practices should be 
followed during construction to prevent negative impacts on wildlife.  
 
4.4.2.13 DRESDEN ALTERNATVES, ROUTE DA1 
This route is composed of one segment B16, stretched a total of 1.6 miles crossing 257.8 acres of 
land. As previously noted in the vegetative description, a majority of the route crosses previously 
disturbed agricultural areas and will predominantly impact crop fields and wooded fence row 
habitats. This route crosses no perennial streams/rivers/creeks.  
 
4.4.2.14 DRESDEN ALTERNATIVES, ROUTE DA2 
This route is composed of one segment B17, stretched a total of 2.3 miles crossing 355.2 acres of 
land. As previously noted in the vegetative description, a majority of the route crosses previously 
disturbed agricultural areas and will predominantly impact crop fields and wooded fence row 
habitats. This route crosses no perennial streams/rivers/creeks. 
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Photograph 1:  Looking west into soybean field, middle of Section 17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 2:  Looking south along soybean field, northeast corner of Section 17 
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Photograph 3: Looking west at wetland marsh, south-central Section 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 4:  Looking east at wetland marsh, south-central Section 8 
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Photograph 5: Looking north at winter wheat field, southeast corner of Section 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 6: Looking west-southwest at corn field in southwest Section 18 (Cherry 
Valley) 
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Photograph 7: Looking northwest at Wakenda Creek in northeast corner of Section 19 
(T53N, R25W) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Photograph 8: Looking northwest into creek bed in south-central Sec. 29 (T53N, R25W) 
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Photograph 9: Looking southeast at pasture in southwest quarter of Section 23 (T53N, R 
26W) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 10: Looking north at corn field along west side of Section 9 (T52N, R25W) 
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NORBORNE – MT. HULDA – THOMAS HILL OVERVIEW 
 
Introduction 

 
 Associated Electric Cooperative, Inc. (AECI) entered into a contractual agreement 
with Environmental Research Center of Missouri, Inc. (ERC) to carry out a cultural 
resource overview of proposed alternate corridors.  The corridors will be considered for 
transmission and rail lines between the proposed Norborne electric plant site in Carroll 
County to the Thomas Hill Substation in Randolph County and Mt. Hulda Substation in 
Benton County, Missouri.  There are over 300 miles of one quarter mile wide corridor 
included in the investigation.   
 
 The investigation included transfer of corridors from large scale (1 inch = 2.7 
miles) to USGS topographic 7.5 minute series quadrangles followed by review of 
National Register of Historic Places (NRHP) properties, known/recorded archaeology 
sites, previous cultural resource management studies, and recorded Missouri Department 
of Natural Resources historic architecture sites in relation to the corridors. Where known, 
NRHP eligibility of cultural resources located within the proposed corridors was included 
in the review.  The alternate corridors are illustrated on the USGS quadrangles with blue 
lines; NRHP properties are shown in red; previous cultural resource surveys that enter 
alternate corridors in yellow; and recorded prehistoric and historic sites in black. 
 
 The corridors run through seven Missouri counties that include Benton, Carroll, 
Chariton, Lafayette, Pettis, Randolph, and Saline.  The review has been organized on the 
basis of three separate points included in the project: Norborne to Thomas Hill 
Substation; Norborne to Sedalia Substation; and Sedalia Substation to Mt. Hulda 
Substation.  As much as possible, the USGS quadrangles have been placed in order from 
one point to the other.  Given the large area covered and several alternate corridors, there 
is no direct order that the topographic quadrangles could be placed in specific corridor-
specific order.  For instance, the Norborne to Thomas Hill component contains north, 
south, and general central alternate corridors.  Two sets of quadrangles were organized 
with one following the north route and one following the south route.  The central route 
falls partially within the north and the south sets of quadrangles.   
 
 
Norborne to Thomas Hill Substation Corridors 
 
 This set of alternate corridors begins on the west at the proposed Norborne 
electric plant site in Carroll County and runs east approximately 60 miles to the Thomas 
Hill Substation at the south end of Thomas Hill Reservoir in Randolph County.  There are 
approximately 200 miles of alternate corridor within this component of the project.  
Corridor summary maps and USGS quadrangles are included as an appendix to this 
report. 
 



 The north route begins at the proposed Norborne electric plant site and runs north 
northwest for around 15 miles then turns due east and runs around 45 miles to the 
Thomas Hill Substation.  Beginning on the west and going east, the quadrangles include 
Norborne, Roads, Coloma, Tina, Hale, Mendon, Indian Grove, Mike, Bynumville, and 
Prairie Hill. 
 
 The south route also begins at the electric plant site but runs in a northeasterly 
direction turning due east after a few miles and then turns north at the west for a few 
miles to enter the Thomas Hill Substation.  Quadrangles in a west to east direction 
include Norborne, Carrollton West, Bogard, Standish, Bosworth, Brunswick West, 
Brunswick East, Keytesville, Salisbury, Clifton Hill, and Prairie Hill.  The central 
alternate corridor turns northeast off of the south corridor about ten miles east of the 
Norborne plant site and runs in a northeasterly direction to Thomas Hill Substation.  The 
central corridor is on the south route quadrangles for the first half and on the north route 
quadrangles for the last half of the distance to Thomas Hill Substation. 
 
 The information gathered regarding known cultural resources and previous 
cultural resource investigations for the north, south, and central routes is summarized in 
Table 1. 
 
 
Norborne to Sedalia Substation Corridors 
 
 The Norborne to Sedalia component of the project contains east, central, and west 
alternate corridors along with a segment that runs between the east and west corridors.  
The distance between the two points is around 48 miles.  There are approximately 160 
miles of corridor between the Norborne and Sedalia points. 
 
 The west route begins at Norborne and runs due south for around 36 miles then 
turns west for around 24 miles to the Sedalia Substation.  Quadrangles include Norborne, 
Dover, Higginsville, Knob Noster NW, Warrensburg East, Nnob Noster, Green Ridge, 
and Sedalia West. 
 
 The central route begins at Norborne and runs about 52 miles in a relatively 
straight south southeasterly direction the Sedalia Substation.  Quadrangles crossed 
include Dover, Waverly, Alma, Sweet Springs La Monte, Hughesville, and Sedalia West. 
 
 The east route runs southeast for around 35 miles then turns south for 27 miles to 
Sedalia Substation.  It crosses Norborne, Carrollton West, Waverly, Grand Pass, 
Shackelford, Marshall South, Longwood, Beaman, and Sedalia West. 
   
 The information gathered regarding known cultural resources and previous 
cultural resource investigations for the north, south, and central routes is summarized in 
Table 2. 
 
 



Sedalia to Mt. Hulda Corridors 
  
 This is the shortest of the components involved in the project with a direct 
distance of around 24 miles between Sedalia on the north and Mt. Hulda on the south.  
This component has west and east routes with a separate segment running at a diagonal 
from the west route to Mt. Hulda a few miles north of Mt. Hulda. 
 
 The west route runs 23 miles south and turns due east for 8 miles to reach Mt. 
Hulda Substation.  Quadrangles crossed include Sedalia West, Ionia, Lincoln, Lincoln 
SE, and Lakeview Heights.  The segment towards the south end of this component begins 
about 16 miles south of Sedalia Substation and runs in a southeast direction for 11 miles 
to reach Mt. Hulda Substation and crosses Lincoln SE and Lakeview Heights 
quadrangles. 
 
 The east Sedalia to Mt. Hulda route runs 16 miles in a south southeasterly 
direction then turns due south for about 11 miles where it reaches Mt. Hulda Substation.  
It crosses Sedalia West, Ionia, Bahner, Cole Camp, and Lakeview Heights quadrangles. 
 

The information gathered regarding known cultural resources and previous 
cultural resource investigations for the north, south, and central routes is summarized in 
Table 3. 

 
 

General Findings 
 
 LOCUST HILL NRHP property is located within the north Norborne to Thomas 
Hill corridor.  The GENERAL DAVID THOMAS HOUSE NRHP property is located to 
the immediate east of the central Norborne to Sedalia corridor.  Both properties will have 
to be considered during final routing planning. 
 
 There are surprisingly few recorded archaeological sites present given the corridor 
length and passage through areas that exhibit high site potential characteristics (i.e. 
stream crossings, terraces, hill/ridge tops above streams, presettlement woodland).    
Some of the sites within the project corridors were recommended not eligible for NRHP 
status by Phase I survey investigators.  A small number were the subject of Phase II 
testing which was negative and resulted in recommendations that the sites not be 
considered eligible for NRHP status.  The majority of the archaeology sites within the 
proposed project alternate corridors have not been evaluated by the MoSHPO regarding 
significance. 
 
 The records review produced no evidence of recorded possibly significant historic 
structures within the corridors although there will be an unknown number of such 
structures within the corridors that will have to be inventoried and evaluated in terms of 
possible significance through Phase I cultural resource investigation. 
 



TABLE 1. 
Recorded Cultural Resources – Norborne to Thomas Hill Corridors 

 
     
 Archaeology    National Register National Register 
 Sites  Quadrangle   Status   Properties 
 
 
North Route 
 
 23CA130 COLOMA  Not determined 
 23RN39 PRAIRIE HILL Not determined 
 23RN43  “  Not determined 
 23RN80  “  Not determined 
 23RN85  “  Not determined 
 23RN23  “  Eligible  
 
 
Central Route 
 
 23CA27 BOSWORTH  Not determined 
 23CA102  “  Not eligible 
 23CA105  “  Not determined 
 23CA106  “  Not eligible 
 23CA152  “  Not eligible 
 23CH277 BRUNSWICK W Not determined 
 23CH289 MIKE   Not determined 
 23CH290    “   Not determined 
 
South Route 
 
 23CA126 BOSWORTH  Not determined 
 23CA127  “  Not determined 
 23CA109 BRUNSWICK W. Not eligible 
 23CH70  “  Not eligible 
 23CH76  “  Not eligible 
   BRUNSWICK E.    LOCUST HILL  
 23CH263 KEYTESVILLE Not determined 
 23CH265  “  Not determined 
 23RN52 CLIFTON HILL Not determined 
 23RN81 PRAIRIE HILL Not eligible 
 23RN65  “  Not determined 
 23RN64  “  Not determined 
 
 
   



TABLE 2. 
Recorded Cultural Resources – Norborne to Sedalia Corridors 

 
     
 Archaeology    National Register National Register 
 Sites  Quadrangle   Status   Properties 
 
 
West Route 
 
 23JO435 WARRENSBURG E Not eligible 
 23JO373 KNOB NOSTER Not determined 
 23JO374  “  Not determined 
 23JO356  “  Not determined 
 23JO357  “  Not determined 
  
Central Route 
 
 23LF107 ALMA   Not determined 
 23LF109    “   Not determined 
 
East Route 
 
 23CA145 WAVERLY  Not eligible 
 23CA146  “  Not eligible 
 23SA125 GRAND PASS Not determined 
 23SA491  “  Not eligible 
 Santa Fe Trail   “  Not determined 
 23SA318 SHACKLEFORD Not determined 
 23SA319  “  Not determined 
 23SA320  “  Not determined 
 23SA321  “  Not determined 
 23SA324  “  Not determined 
 23SA168 LONGWOOD  Not determined 
 23SA169  “  Not determined 
 23SA219  “  Not determined 
   HUGHESVILLE    GENERAL DAVID 
         THOMSON HOUSE 
 23PE364  “  Not determined 
 23PE343  “  Not determined 
 23PE344  “  Not determined 
 23PE268 SEDALIA WEST Not determined 
 23PE287  “  Not determined 
 23PE280  “  Not determined 
 23PE290  “  Not determined 
 



TABLE 3. 
Recorded Cultural Resources –Sedalia to Mt. Hulda Corridors 

 
     
 Archaeology    National Register National Register 
 Sites  Quadrangle   Status   Properties 
 
 
West Route 
 
 No recorded sites 
 
East Route 
 
 No recorded sites 
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ABSTRACT 
 
 During July and August 2006 a Phase I cultural resource survey and Phase II 

archaeology testing project was carried out for the proposed Norborne electric power 
plant facility construction project in Carroll County, Missouri.  Approximately 1,500 
acres of land was included in the Phase I survey and four archaeology sites were the 
subject of Phase II investigations. 
 
 The records and literature review produced no evidence of the presence of 
previously reported possibly significant cultural resources within the project area.  There 
are no National Register of Historic Places (NRHP) properties currently listed within or 
near the project boundaries.  No NRHP property is threatened directly or indirectly by the 
proposed project actions. There are no Archaeological Survey of Missouri (ASM) sites 
within or near the project.  There are no Missouri Historic - Architecture sites within the 
project boundaries 
 
 The field investigation was carried out under good visibility conditions in a soy 
bean, corn, and sparse pasture setting averaging greater than 50% surface visibility.  
Some shovel tests were necessary to meet methods requirements utilized by the 
investigators.  Deep testing included mechanical auguring and bank profiling.  The Phase 
I survey identified nine previously unrecorded archaeology sites (23CA1161 through 
23CA1169).  Five sites identified in the valley portion of the project exhibited historic 
materials and one contained probable prehistoric fire-cracked rock.  Three sites in the 
upland area of the project exhibited prehistoric lithic debitage.   
 

The project area occupies a presettlement prairie setting.  Fewer than 2% of the 
known prehistoric sites in Missouri counties that contained a large proportion of 
presettlement prairie area are located in presettlement prairie areas.  The few archaeology 
sites that have been identified within presettlement prairie settings pre-date the prairie 
intrusion around 7,000 years ago possibly including Paleo-Indian or Dalton occupation.  
While material density was low at each of the identified prehistoric archaeology sites, it 
was determined through discussion with MoSHPO personnel that these sites could 
contain important information concerning the early occupation of this portion of Missouri 
and should be tested.  The Phase II testing investigations at 23CA1164, 23CA1167, 
23CA1168, and 23CA1169 produced no evidence of presence of buried or undisturbed 
cultural matrix and the sites are not considered eligible for NRHP status. 

 
Historic resources include archaeology sites 23CA1161, 23CA1162, 23CA1163, 

23CA1165, and 23CA1166 and five farmsteads and farmstead remnants.  None meets 
and NRHP eligibility criteria and all are recommended not eligible for NRHP status. 

 
On the basis of the negative findings regarding presence of possibly significant 

cultural resources within the proposed Norborne electric plant site project area, it is 
recommended that the project proceed as planned in terms of cultural resource 
compliance concerns.  No possibly significant cultural resources will be threatened by the 
project as it is currently planned. 
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INTRODUCTION 
 

Purpose of Study 
 
 In compliance with current environmental regulations and policies, Associated 
Electric Cooperative, Inc. (AECI) entered into a contractual agreement with 
Environmental Research Center of Missouri, Inc. (ERC) to conduct a Phase I cultural 
resources survey and Phase II testing investigation of cultural resources within the 
proposed Norborne electric plant site in Carroll County, Missouri.  The study followed 
the Missouri Department of Natural Resources (DNR) "Guidelines for Cultural Resource 
Contract Reports and Professional Qualifications" and is submitted in accordance with 
current environmental regulations and policies and in agreement with the study contract.    
 
 The project actions included discussion of the project with Missouri Department 
of Natural Resources/Historic Preservation Program staff, a records and literature review, 
and an intensive pedestrian field investigation of the project area. The study methods 
used are described and the results of the findings of these actions are presented in terms 
of cultural resource descriptions, when present, and recommendations for cultural 
resource compliance in reference to the proposed project actions.  The project area 
cultural and environmental settings are briefly described. 
 
 Under state and federal legislation and policies outlined by the Antiquities Act of 
1906, the Historic Sites Act of 1935, the National Historic Preservation Act (NHPA) of 
1966 as amended, the National Environmental Policy Act of 1970, the 1986 Protection of 
Historic Properties and other regulations regarding specific activities such as strip 
mining, it is necessary to inventory archaeological and historical resources located within 
proposed project areas which may be threatened by federally regulated or funded actions 
and evaluate any disruptive effects these actions might have on resources that are present. 
Briefly, the National Historic Preservation Act requires that an area threatened by a 
federally funded and/or regulated project consider cultural resources which might be 
impacted by project related actions; the State Historic Preservation Officer (SHPO) 
and/or federal agency involved may request that a cultural resource survey be conducted 
prior to granting permission to proceed with the proposed project actions.  If any cultural 
resources are identified, they are evaluated in terms of National Register of Historic 
Places (NRHP) eligibility criteria.  Where NRHP eligible sites are found to occupy 
compliance project areas, consultation is initiated which may include the Advisory 
Council on Historic Preservation (Council), the SHPO, and the governmental agency 
involved in the project.  If an eligible site cannot be avoided, a Memorandum of 
Agreement may be prepared which would stipulate specific compliance actions to be 
initiated prior to project actions.  The project initiator, if not a federal agency, may be 
requested to concur.  The present project is partially funded or regulated by a federal 
agency.  As a result, cultural resource compliance has been implemented by a federal 
agency and Missouri SHPO and the present survey has been carried out in order to meet 
NHPA requirements. 
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Project Personnel and Schedule 
 
 The present project was carried out during July and August 2006.  Principal 
Investigator and report author is Craig Sturdevant. Sturdevant has a Master of Arts degree 
in Anthropology from the University of Iowa, Iowa City and meets state and federal 
requirements for Principal Investigator for cultural resource compliance projects.  John 
Carrel, Chris Hansman (ERC Research Associates), and Sturdevant were field 
technicians for the project.    
 
 
The Project 
 
 The proposed project area includes approximately 1,500 acres of land located 
along the north edge of the Missouri River valley two miles west of the village of 
Norborne in rural Carroll County.  Around three-quarters of the project area is in the 
valley with the remainder on the adjacent bluff/upland.  The proposed project will include 
construction of a coal fired electric generating facility and necessary infrastructure.  A 
detailed project plan was not supplied with the scope of work and it was assumed that any 
cultural resources within the 1,500 acre project area would be threatened by proposed 
project actions.  The project is located in Sections 8, 16, 17, 19, 20, and 21 , Township 52 
North, Range 25 West, Carroll County, Missouri (Figure 1).    
 
 The present investigation has been carried out utilizing Phase I survey procedures 
as outlined in the methods section of this report and all available standard procedures for 
determining presence/absence of buried and surficial resources have been attempted.  
Findings and recommendations are made with the understanding that it may sometimes 
not be possible to identify all possibly significant resources within a project area, 
particularly where heavy vegetation is present.   
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INVESTIGATION METHODS 

 
Introduction 
 
 The major goal of the present studies consist of inventory and evaluation of 
cultural resources within the designated project areas through the use of currently 
accepted Phase I survey techniques and Phase II testing and evaluation procedures.  It is 
important that sufficient data are collected to allow development of appropriate 
recommendations concerning the significance of the identified cultural resources in the 
project zone in terms of NRHP eligibility criteria.  The methods and techniques to be 
used during the investigations allow an intensity of coverage that should identify all 
significant cultural resources present in the Phase I survey project areas and recover 
sufficient data to evaluate NRHP significance of sites included in the Phase II testing 
project.  Deeply buried sites and very low material density sites are possible to miss no 
matter how intensive the survey techniques.    
 
 A thorough review of relevant publications and records prior to the field 
component of the study is important as it aids in establishing a comprehensive 
understanding of the project area cultural sequence and knowledge of types of cultural 
resources which might be expected to occur.  The process begins with review of cultural 
resource management reports that have been produced for the areas near the project zone.  
These reports are housed in the MoDNR Historic Preservation Program library, Jefferson 
City, Missouri and are catalogued by county as well as author.  The repository also 
includes historic - architecture site forms for the state, NRHP forms for Missouri, and 
correspondence regarding the proposed project. Secondly, the Archaeological Survey of 
Missouri (ASM) records are reviewed.  These records are an important source of data 
concerning previously reported cultural resources within and near the project boundaries.  
Located on the University of Missouri, Columbia campus, the ASM contains information 
on reported archaeological sites in Missouri that have been gathered for over 50 years.  
These site forms are catalogued by county and section, township, and range and recently 
UTM coordinates.  The records are available at the MoDNR/CRM library facility in the 
form of microfiche and CRM reports.  The result, the known archaeological resources 
possibly in or near the project can be readily checked and then evaluated in the field.  
There are many areas of the state that have not been inventoried for archaeological sites 
and the lack of archaeological records for a specific area does not mean there is a low 
potential for presence of important cultural resources.  Other resources consulted that 
contain important data include the state library in Jefferson City, local historic societies 
when appropriate, and the State Historic Society in Columbia. Other archaeologists and 
architectural historians, particularly those employed by the state that are involved with 
Section 106 procedures, are consulted regarding their knowledge of possibly significant 
cultural resources in a project area.   
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Field Procedures – Phase I Survey 
 
 The Phase I survey field component of the present study involved pedestrian 
coverage of the entire project area by ERC personnel.  Transect width varied from less 
than 5m to over 20m as defined by terrain and vegetation cover (higher site potential 
areas such as high terraces were surveyed in narrower transects while open low elevation 
flood plain areas used expanded transects).  Vegetation-free zones were observed for 
presence of prehistoric cultural materials.  Throughout most of Missouri, this can include 
lithic debitage (chert flakes and shatter), fire-cracked rock, pottery sherds and 
occasionally bone and shell fragments.  Features such as fire hearths and burial tumuli 
might also be encountered. Where vegetation covered the surface for over 15m, shovel 
tests were implemented.  Where vegetation covered the surface for over 10m, shovel tests 
were carried out with the exception of ornamental lawns.  This involved removal of 
around a 50cm by 50cm area of sod and then controlled removal of subsurface soil matrix 
to depths of up to 50cm below surface.  Soils are carefully observed to determine 
presence/absence of cultural evidence.  Where soil conditions allow, soils are screened 
through a portable 1/4 inch screen.  Shovel testing that does not include screening of 
matrix are implemented where larger numbers of shovel tests are necessary and surface 
visibility conditions are poor. In this instance, soil matrix is removed by shovel and 
carefully scraped with a trowel to look for prehistoric/early historic evidence.  During the 
present study, screened and unscreened shovel tests were necessary since the project 
areas exhibited varied surface visibility conditions. 

 
Subsurface investigations at the Phase I level of investigation included bank 

profiling, shovel tests, and mechanical post hole augering.  Bank profiling, particularly 
when stream water levels are low, allows for an excellent sample of subsurface soil 
matrix.  The profiles can be compared to auger and shovel test findings as well as suggest 
potential for buried soil horizons that might contain prehistoric evidence.  Where an area 
exhibited higher potential for possible buried cultural resources (determined by 
examination of aerial photographs suggesting old terrace remnants), post hole auguring 
was implemented.  Post hole auguring is effective to a 2 meter depth and interpreted by 
observation of soil matrix for presence of charcoal and lithic debitage (flake).  Where 
these materials are identified, more extensive shovel testing is carried out.  Post hole 
auguring is carried out with a 6” diameter auger, 30 inches in length with a 17 inch 
extension.  Plow zone matrix is removed over an approximate 50 by 50cm area by shovel 
followed by removal of soils by power augur at approximate 20cm levels.  Soils are 
observed for presence of indications of subsurface cultural resources through lithics, 
ceramics, charcoal, and soil changes.  Total depth does not exceed 2m.  Bank profiling 
where streams are present and water levels are low allow for an excellent sample of 
subsurface soil matrix, often to depths over 4 meters.  The profiles can be compared to 
post hole and shovel test findings as well as suggest potential for buried soil horizons that 
may have the potential to contain prehistoric evidence.    

 
Where evidence of presence of a cultural resource was defined, the location was 

noted on a U.S.G.S. quadrangle and a sketch and description of the site area was field 
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prepared.  Where features or structures are encountered, photographs are taken. The field 
procedures incorporated in the pedestrian survey were directed toward two major goals:  
The first is the inventory of all potentially significant cultural resources within the project 
zone and the second an attempt to recover sufficient information to allow interpretation 
of NRHP potential of the sites that have been identified within the proposed project zone. 
 

While subjective, ERC has developed a set of criteria for determining presence of 
a cultural resource, which are currently accepted by the SHPO as appropriate.  These 
criteria are not presented as appropriated for all situations but as the general practice 
followed by ERC in making decisions regarding presence/absence of cultural resources 
for cultural resource compliance purposes.  One extreme would record a site where any 
evidence of cultural activity occurs.  The other extreme would require a significant 
cultural resource to be present to result in recording a site.  The present approach attempts 
to find a middle ground, which hopefully allows for further consideration for both the 
cultural resource and the proposed project action prior to threat to either. 
 
 A cultural resource site is designated where the following specific criteria are met: 
 
 a. The site must exhibit evidence of historic and/or prehistoric use 
 
 b. Where prehistoric features are observed, the area is  
      designated as a site 
 
 c. Where no features are observed, 2 or more artifacts must 
      be identified within a 10 by 10m area to designate a site 
 
 d. Where a shovel test recovers 2 or more artifacts, a site 
      is designated. 
 
Where criterion a. and one or more additional criteria are met, the area was designated as 
a site and an ASM form prepared. 
 
 Where a site is identified and when the landowner grants permission, materials 
recovered by the field investigation are placed in appropriately marked collection bags.  
If permission is not attained, materials are observed and potential diagnostics and tools 
measured, photographed and left in the field or given to the landowner when requested. 
When a permanent site number is assigned, retained materials are curated with the site 
designation.  Where material density at a site is obviously high, only a "grab sample" is 
retained.  When landowner permission is granted, all shovel test recovered materials are 
retained.   
 

Field Investigations – Phase II Testing 
 
 Controlled Test Units:  Following re-establishing site boundaries through surface 
observation and shovel tests, the next field component involves excavation of controlled 
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test units measuring from 50 by 100cm to 100 by 200cm. Generally, when an open 
habitation site is identified and recorded with insufficient data for interpretation of NRHP 
eligibility, controlled test excavations allow determination of presence/absence of 
undisturbed sub-plow zone cultural matrix and justification of probability for presence of 
possibly important cultural features. Where features and other evidence of cultural matrix 
which retain some integrity are identified, a site is often found to be significant in terms 
of NRHP eligibility criteria. This is particularly true where the local and regional 
sequence have not been well established or are based on limited data.  In these instances, 
the site would have the potential to contribute to the cultural history database.  Prehistoric 
and very early historic features are almost always indicative of presence of a valuable 
cultural resource.    
 
 The number of controlled test units is limited by cost and time exigencies.  Thus 
locations for these units have to rely primarily upon selective factors rather than random 
sampling.  Terrain, distance from streams, degree of past disturbance, vegetation, surface 
distribution of cultural materials, and location and type of disturbance resulting from 
project actions are utilized in the selection of locations of controlled excavation units.  
The present study would have available the Phase I report available with site descriptions, 
U.S.G.S. and map locations of the sites, and sketch maps which allowed for identification 
of the site boundaries as well as an indication as to what might be expected from the sites 
themselves. 
 
 As described above, controlled excavation units are located selectively in areas 
that appear to have potential to exhibit positive information regarding the archaeological 
site contents and where specific project threat will occur.  Corners are staked at 
north/south and east/west points.  One corner of each unit is arbitrarily designated as a 
sub datum point from which horizontal and vertical locational data are reckoned.  Where 
vegetation covers the unit, floral materials and around 5 cm of sod are scraped away with 
a shovel.  Excavation is carried out from this point with a number 5 molder trowel.  All 
materials aside from vegetation, soil, and obviously non-cultural lithic materials are 
retained and bagged in reference to the arbitrary 10 cm level from which they have been 
removed.  Where a feature is identified, excavation adjusts to feature characteristics as 
opposed to the arbitrary 10 cm levels.  Features are mapped at 5 cm horizontal and 
vertical points.  Units are excavated to at least 30 cm below identification of the last 
cultural evidence which has been recovered.  In some instances, particularly where cut 
banks are available for profiles, depth of excavation is extended to one or more meters 
below last evidence of cultural material in the search for buried cultural matrix.  Units are 
labeled by site number followed by the order in which the units are excavated.  Upon 
completion of excavations, mapping and photography of features, test units are 
backfilled.  Where appropriate, soil samples are retained for further analyses in the form 
of flotation and water screening.  Generally, this occurs when an apparent feature 
(undefined soil stain, etc.) is encountered. 
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Analysis 
 
 During controlled excavation procedures, all possibly important materials are 
retained and marked according to excavation unit and excavation level from which they 
were recovered (separated by means of marked paper bags in the field).  Materials are 
washed, locational provenience notation maintained, and observed by the Principal 
Investigator.  Counts of materials by type and form are made.  Where appropriate and 
possible, function of the artifact is ascertained.  Particular note is made regarding depth of 
material, potential feature associations, integrity of the feature or materials, and context 
in which the data are recovered (soils, types of materials associated, and other 
characteristics identified in the field and while materials are reviewed).  Generally, 
cultural material density, site integrity, and depth of deposit along with cultural affiliation 
and site type are important characteristics considered in determination of significance of 
the site.    
 
 Significance of cultural resources is interpreted from National Register of Historic 
Place eligibility criteria which are listed below: 
 

"The quality of significance in American History, architecture, archaeology, and 
culture is present in districts, sites, buildings, structures, and objects that possess 
integrity of location, design, setting, materials, workmanship, feeling and 
association, and:  
 
a) that are associated with events that have made a significant contribution to the 
broad patterns of our history; or 
 
b) that are associated with the lives of persons significant in our past; or 
 
c) that embody the distinctive characteristics of type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic 
values, or that represent a significant distinguishing entity whose components 
may lack individual distinction; or 
 
d) that have yielded, or may be likely to yield, information important in prehistory 
or history: (36 CFR Part 60.6). 

 
 Archaeological sites are generally interpreted as significant if they meet criteria D 
above although in the present investigation historic sites may also fulfill criteria A or D.  
In order to establish whether or not the data the site contains will be valuable for 
interpretation of cultural history, each state in the United States is to have prepared a 
master plan which delineates which cultural traditions, site types, and other potential 
cultural manifestations are known in an area, are in need or further data, etc.  The 
Missouri Department of Natural Resources/Historic Preservation Program has prepared 
such a document (Weichman and Weston 1986).  The information included in the Master 
Plan is reviewed in reference to the data recovered or identified from the site involved in 
the Phase II study.  Where it is determined that a particular tradition, type, or 
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manifestation is unknown or poorly understood, this factor is considered as important in 
determination of significance of the site.  If a site exhibits prehistoric features it is 
generally considered eligible given the lack of these data in Missouri.  Given the large 
available data base in the form of no longer extant farmsteads and other buildings 
throughout Missouri, historic sites are determined significant on the basis of more 
individual historic characteristics and not dependent upon the presence of features such as 
foundations, wells, cisterns, etc. alone. 
 
 Recommendations:  The interpretation of significance of the site is the most 
important factor resulting from the Phase II study.  Where the site exhibits one or more of 
the characteristics noted above, the investigators recommend that the site be considered 
eligible for inclusion to the NRHP.  If it does not exhibit any of these characteristics or it 
is apparent that it lacks integrity or contains little if any potentially valuable cultural data, 
it is recommended that the site not be considered eligible for inclusion to the NRHP.  If 
the recommendation of not eligible is accepted as appropriate by the federal agency 
involved in the project and the SHPO, the proposed project can proceed as planned in the 
site area.  If the federal agency and the SHPO accept a recommendation that a site is 
eligible, additional compliance requirements are usually necessary and the Council is 
asked for input.  If the site is found to be eligible by these agencies, it is recommended 
that it be avoided by the proposed project actions.  If this is not feasible, the federal 
agency can recommend that the project proceed as planned with an adverse effect 
finding.  This will generally include conditions that must be met prior to the initiation of 
the proposed project actions.  Conditions may include data recovery as well as methods 
of land use that will minimize damage to the eligible site.  In these instances, a 
Memorandum of Agreement (MOA) that spells out what can and cannot be done in the 
site area in regard to the proposed project actions and what form the mitigation might 
take would be developed and agreed to by the involved parties.  The Phase II testing 
results include a recommendation regarding the significance of the archaeological site in 
question and sufficient data for the SHPO and the federal agency to allow interpretation 
and development of an appropriate management plan for the site should data warrant 
further compliance actions.    
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GENERAL PROJECT SETTING 

 
Environmental Setting 
 
 Physiographically the project zone occupies the southern margin of the Dissected 
Till Plains subprovince (Raisz 1957).  Movement of Nebraskan and Kansan glaciers to 
the immediate north area during the early Pleistocene resulted in the deposition of glacial 
drift material (till) over the underlying Pennsylvanian age bedrock formations.  The 
surface is comprised of unconsolidated clays, sands, gravels, pebbles and boulders; this 
drift material is irregular in both depth and distribution throughout the region.  Loess 
deposition during the late Pleistocene and Holocene subsequently covered this drift 
material.  Erosional actions has since extensively modified the post-glacial landforms of 
the region, producing the present general setting which is characterized by undulating to 
rolling uplands which become hilly and dissected near stream valleys.    
 
 Outcroppings of Pennsylvanian and Mississippian age slate and limestone strata 
are occasionally exposed along the edges of the stream valley in the general vicinity.  
Aboriginal inhabitants undoubtedly utilized the limestone from these formations for a 
variety of purposes as well as cherts and granites from glacial drift.  Cherts found in 
regional sites appear to have come from Mississippian formations to the immediate north 
and south.  Little information is currently available regarding prehistoric chert selection 
in the project area at present.   
 
 The valley floor soils of the project zone are in the Haynie – Leta – Waldron Soil 
Associations and the adjacent uplands are in the Buckney – Norborne – Leta – Booker 
Soil Associations of the Missouri Alluvium region (Allgood and Persinger 1979). These 
soils were formed under a mixed woodland and prairie setting which included Bluestem, 
Indian Grass, Switch Grass, Side-oats Grama, Plains Muhly, Buffalo Grass, and Blue and 
Hairy Grama on the ridge top prairies and forest slopes containing oak-hickory (Allgood 
and Persinger 1979).   
 
 Prior to Euro-American settlement and subsequent extensive modification of 
native vegetation, the general study area would have been characterized by a mosaic 
pattern of tall grass prairie uplands, interspersed with relatively small areas of deciduous 
forests along the stream valleys and adjacent slopes.  The slope forest zone would have 
supported a near climax community consisting of various species of oaks, hickories, 
elms, and ashes, as well as basswood, hackberry, black walnut, and redbud. The 
understory of this community would have included a variety of shade tolerant herbaceous 
and woody plants.  GLO maps indicate that the project is located within a presettlement 
prairie setting (Schroeder 1981:31).   
 

Records describing faunal assemblage possibilities for the general area are 
available from early history accounts indicate presence of bison, elk, deer, bears, wolves, 
beaver, turkey, geese, ducks, and many other species (cf. Thwaites 1904).  
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The climatic conditions in the area are modified midcontinental with frequent and 
rapid changes in weather.  Annual precipitation is around 38 inches with most in the 
spring.  Temperatures range from below 0 degrees F to over 100 degrees F with a 
growing season of around 180 days and an annual average temperature of around 54 
degrees F. 

 Environmental conditions in the project area exhibit few characteristics that 
would suggest potential for prehistoric occupation.  The area is located within a large 
presettlement prairie zone. These areas have been determined to exhibit very low 
potential for prehistoric occupation (Sturdevant 1983).  However, when prehistoric sites 
are encountered in presettlement prairie zones, they are usually very early and predate the 
7,000 BC prairie incursion into the area. 
 
 
Cultural Setting 
 
 Located in the West Missouri drainage basin (Figure 2), the prehistoric/early 
historic cultural sequence for the area has been delineated by several archaeologists over 
the past several years (cf. Chapman 1975; 1980) and varies in terms of number of 
hypothesized traditions from six to twelve separate prehistoric through proto-
historic/early historic American Indian traditions.  Chapman has delineated the traditions 
as follows: 
 
  Early Man    pre-12000 B.C. 
  Paleo-Indian    12000 to 8000 B.C. 
  Dalton      8000 to 7000 B.C. 
  Early Archaic    7000 to 5000 B.C. 
  Middle Archaic   5000 to 3000 B.C. 
  Late Archaic    3000 to 1000 B.C. 
  Early Woodland   1000 to 500 B.C. 
  Middle Woodland   500 B.C. to A.D. 400 
  Late Woodland   A.D. 400 to 900 
  Early Mississippian   A.D. 900 to 1250 
  Middle Mississippian   A.D. 1250 to 1450 
  
Each of these cultural - chronological periods or traditions represents a prehistoric and 
historic period of time that can be defined by cultural materials and/or events.  The 
prehistoric periods can only be hypothesized to have occurred in the project area in that 
too little data are presently available to allow designation of each specific tradition.  The 
historic periods have been relatively well documented by available historic records.  Each 
of the prehistoric and historic periods is briefly described below along with listings of 
material cultural items, features, and/or architectural forms which would be associated 
with the specific tradition. 
 

Early Man:  An Early Man (or “Pre-Clovis”) tradition is hypothesized for the 
northwest region of Missouri although there is little evidence to support the presence of 
the tradition in Missouri or Kansas.  It is probable that small nomadic populations utilized 
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the Midwest.  Some evidence of the period has been reported from northwest Missouri 
counties in the form of deeply buried modified lithics (cf. Reagan and Evans 1978).  No 
specific tool complex has been defined for this elusive period and it is probable that 
identification of an Early Man occupation would be very serendipitous.  There are no 
data regarding potential terrain setting within which this early period may occur.  No 
Early Man sites have been identified in the  area. 
 

 
Figure 2.     DNR Study Unit/Drainage Basin Location of Project 

 
 Paleo-Indian  (12000 to 8000 B.C.):  This early tradition has not been established 
as present in the general area aside from a small number of fluted Paleo-Indian points 
reported by Shippee (1964) and Chapman (1975:67).  The tradition utilized a nomadic 
settlement pattern and subsistence was primarily based on large game hunting and flora 
collecting.  The tradition has not been well defined due to lack of identified Paleo-Indian 
sites.  The antiquity of the period along with the nomadic settlement pattern and probable 
small population base results in a sparse potential database.  The most diagnostic artifacts 
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associated with the Paleo-Indian tradition are fluted lanceolate spear or knifepoints 
known as Clovis and Folsom. 
 
 Dalton (8000 to 7000 B.C.):  This tradition is characterized as a transitional 
period to "...encompass the time of change from major emphasis on hunting to foraging, a 
transitional period between the Paleo-Indian and the Archaic" (Chapman 1975:29).  Few 
data are available concerning this tradition in the general area although private collections 
contain examples of Dalton Serrated points, which are diagnostic of the period (Shippee 
1964). Specific terrain locations of Dalton occupation have not been well established for 
the area although it is probable that Dalton populations utilized the area on a short-term 
basis.   
 
 Early Archaic (7000 to 5000 B.C.):  The Early Archaic is also poorly known in 
the  area.  The socio-cultural patterns of the tradition were probably very similar to 
Dalton and included a forager subsistence pattern which exhibited small temporary 
extraction sites along  with  somewhat  less temporary  base  camp sites  (cf. Chapman 
1975).    The  few possible Early Archaic occupations which have been identified in the 
drainage have been located in upland locations near major streams   The major diagnostic 
of the period is the Graham Cave Notched lithic point. 
 

Middle Archaic (5000 to 3000 B.C.):  Middle Archaic is somewhat better 
represented in the area than the previous traditions.  This foraging tradition was less 
nomadic than earlier populations and quite probably included a settlement pattern that 
exhibited semi-permanent base camps with smaller extraction and Process in sites 
radiating from base camps. Diagnostics include small side-notched projectiles while the 
latter includes large expanding stemmed and corner-notched lithic forms.  The period is 
poorly understood in this region and presence of Middle Archaic occupations with some 
degree of integrity would quite likely be interpreted by the Missouri SHPO as indicating 
presence of a significant cultural resource. 

 
 Late Archaic (3000 to 1000 B.C.):  This foraging tradition has better 
representation in the archaeological record than previous periods.  It is probable that the 
population base was expanding during the period and that settlement patterns were 
becoming less temporary and/or including more permanent base camps or village centers.  
With the Late Archaic comes an expansion of tool types quite probably related to an 
expansion in types of floral and faunal resources exploited.  In the general area, Nebo 
Hill is one of the important Late Archaic complexes that have been identified.  
Diagnostics of the Late Archaic include Nebo Hill lanceolates, a wide variety of stemmed 
lithic tools including Sedalia forms and Stone Square Stemmed, Clear Fork Gouge, Smith 
Basal Notched, and 3/4 grooved axes along with other ground/pecked implements.  
Several Late Archaic sites have been identified in the region, particularly along the major 
stream valleys (Chapman 1975). 
 
 Early Woodland (1000 to 500 B.C.):  This period has not been well defined 
throughout most of the western Midwest.  The area has been hypothesized to include the 
tradition although there are few good examples of Early Woodland occupation.  On the 
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basis of presence of contracting stemmed points as diagnostics, there was a relatively 
extensive series of these occupations along Fishing River to the north, according to 
Martin (1976).   
 
 Middle Woodland (500 B.C. to A.D. 400):  The Middle Woodland has been the 
focus of a great deal of archaeological attention in northwest Missouri (cf. Wedel 1943; 
Kay 1980).  Presence of the tradition is defined from grit and sand tempered ceramics 
often exhibiting relatively exotic decorative stamps, cross hatching, punctates, and 
impressions (cf. Chapman 1980).  Sites often extend over a four to six acre area and were 
apparently intensively occupied as suggested by thick coverings of refuse and numerous 
trash pits identified (cf. Wedel 1943:22).  A mortuary complex has also been associated 
with the Kansas City Hopewell, which includes earthen mounds typically located upon 
ridge tops (Wedel 1943).  Lithic diagnostics include Snyders and Steuben points along 
with other hypothesized forms.  It is apparent that the population  increased in the area 
during the Middle Woodland period.  Around A.D. 500 the Kansas City Hopewell 
apparently abruptly disappeared.  Johnson argues that this termination of occupation was 
related to the southward movement of central Plains Woodland influences and that the 
disappearance was a result of a syncretism of Plains Woodland and Kansas City 
Hopewell (1976). 
 
 Late Woodland (A.D. 400 to 900):  This period is not particularly well 
represented in the watershed although Late Woodland components are identified on 
Missouri site forms from the region.  A continued reliance upon a hunting and gathering 
subsistence base, possibly supplemented by cultigens, has been postulation for this 
tradition (cf. Chapman 1980; Shippee 1968).  Diagnostics of the period include small side 
notched and unnotched arrow points, Steuben points, and plain and cord marked grit and 
sand tempered pottery. 
 
 Mississippian - Protohistoric (A.D. 900 to 1600):  These periods are primarily 
represented by Steed-Kisker tradition to the south of the project area and by Plains 
traditions to the north.  Diagnostics include shell tempered ceramics, burial tumuli, and 
triangular arrow points. Materials include cordmarked and plain surface shell tempered 
pottery along with triangular notched and unnotched arrow points.  The Oneota culture is 
represented in some sites in the region.  The main Oneota villages in central Missouri are 
located along the Missouri River. Diagnostics of the period include shell-tempered 
ceramics with distinctive decorative motif.  Historic accounts of the Indians in central 
Missouri began as early as the LaSalle expedition.  Both Missouri and Osage Indians had 
villages in central Missouri by the early 19th century.  The Osage apparently were the 
more recent occupants of the area.  Sac and Fox as well as Ioway appear to have 
penetrated into northern Missouri with the Sac ambushing the main body of the already 
declining Missouri Indians in 1798 (Henning 1970).  The Miamis located themselves at 
the foot of the bluffs where the town of Miami is located today.  They were removed to 
the west by 1815.  Historic Indian occupation of this general area of Missouri has not 
been well defined or interpreted and fewer than 12 historic Indian sites are known in the 
drainage.  Presence of Historic Indian occupation should be considered an important 
cultural resource by the Missouri SHPO.  
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The War of 1812 resulted in numerous conflicts within Missouri.  Throughout 
1814, Indians raided homesteads along the Missouri River including an assault on Cox's 
Fort near Arrow Rock on October 23, 1814 (Houck 1908:118).  New Franklin, 
Bruckhadt's Lick, and Fayette were also attacked the same year (Houck 1908:118).  The 
first permanent settlers came into the general area following the War of 1812 although no 
legal settlement was made until after the 1815 treaty with the Indians that opened the way 
for white settlement and started in the early 1820s.   

 
Carroll County acquired its name by the way of honoring the last signer of the 

Declaration of Independence, George Carroll of Maryland, who died at the age of 90 in 
Baltimore just days before final passage of the bill came to a vote in the Missouri 
Legislature in late 1833.   The original designation was Wakinda and the bill had already 
gone through its first and second readings before the alteration was deemed a fitting 
memorial to Carroll.  The bill passed with 100% yea vote and was signed into law on 
January 3, 1833 by Governor Daniel Dunklin (Carroll County Historical Society 
1968:14). In 1825, the first steamboats began to reach western Missouri on the Missouri 
River which marked the beginning of a new era of travel in the western states.  During 
the steamboat era, Carroll County had two main landings:  Hills Landing in the east and 
Shanghai which was an active shipping center in the western part of the county.  Avenues 
of transportation within Carroll County have played an important part in its history.  Two 
trails, one from east to west and the other from north to south were extensively utilized 
by early migrants, traders, and others moving through Missouri.  The east - west trail 
(“Old State Road”) ran a little north of U.S. Highway 24 was one of the routes utilized by 
the Mormons on their several trips from Independence to Nauvoo and returns going west 
(Carroll County Historical Society 1968).  The north - south route was called the 
“Cannon Ball Route” and became the basis for U.S. Highway 65.  The project is located 
in a rural setting two miles west of the village of Norborne along the north side of the 
Atchison – Topeka and Norfolk & Western Railroads.  The area has been utilized 
historically for agricultural purposes.  No historic information regarding the specific 
project location was identified from available county histories and plat maps. 
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INVESTIGATION FINDINGS 
 

National Register Properties 
 
  Carroll County, Missouri currently contains eight (8) National Register of 
Historic Place (NRHP) properties.  These include the following: 
 
 CARROLL COUNTY COURT HOUSE, Courthouse Square, Carrollton 
 
 CARROLL COUNTY SHERIFF’S QUARTERS AND JAIL, 101 Washington 
  Street, Carrollton 
 
 FARMERS BANK BUILDING, 114 Pine Street, Norborne 
 
 U.S. POST OFFICE, 101 North Folger Street, Carrollton 
 
 FRIZEL-WELLING HOUSE, 209 West Main Street, Jackson 
  
 WILCOXSON AND COMPANY BANK, 1 West Washington Avenue, 
  Carrollton 
 
 WEST WASHINGTON AVENUE BUILDING, 1 West Washington Avenue, 
  Carrollton 
 WRIGHT II ARCHAEOLOGICAL SITE, (23CA56), Miami Station vicinity. 
 
 There are no NRHP properties located within or near the proposed project.  No 
NRHP properties are directly or indirectly threatened as a result of the proposed project 
actions. 
 
 
Records & Literature Review 
 
 The records and literature review produced no evidence of the presence of 
previously reported significant cultural resource within or adjacent to the proposed 
project boundaries.  There are no Archaeological Survey of Missouri (ASM) sites within 
or adjacent to the project boundaries.  There are no MDNR Historic/Architecture sites 
within the project boundaries.    
  
 
Field Investigation Findings 
 
 The field investigation was carried out under good visibility conditions in soy 
beans, corn, and sparse pasture settings.  The project area averaged more than 50% 
surface visibility requiring few shovel tests as described in the methods section of this 
report.     
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 The field investigation identified the presence of nine previously unrecorded 
archaeology sites within the project boundaries. The sites, 23CA1161 through 
23CA1169, are described below in terms of provenience, materials observed, cultural 
affiliation and site type, site integrity, site significance, and recommendations regarding 
possible NRHP eligibility. 
 
 
23CA1161 
 
 Provenience:  This historic archaeology site was identified along the Norborne 
Drainage Ditch and an old bank of the Missouri River at a stream confluence.  The area 
was under cultivation at the time of the survey and surface visibility was adequate.  
Provenience was based on observation of historic farmstead debris in the form of rusted 
metal, glass, limestone fragments, and ceramics.  No features were identified.  Site size is 
estimated to be 50 by 100m and contour elevation is 684’ m.s.l. 
 
 Materials Observed: 
Unidentified rusted metal fragments      20+ 
White glazed ceramics        5 
Salt glazed ceramics         2 
Limestone (probable foundation fragments) (low density) 
 
 Cultural Affilation and Site Type:   The materials indicate a no longer extant 
farmstead.  The 1876, 1896 and 1914 plat maps do not indicate presence of a structure in 
the site area and it is possible that the materials could be discarded waste associated with 
the adjacent Atchison – Topeka Railroad.  Too few data are available to allow a more 
specific characterization of the site. 
 
 Site Integrity:  No evidence of features was identified and the area has been under 
cultivation for a long period of time.   The site appears to lack integrity. 
 
 Site Significance:  Historic scatters are common phenomena throughout rural 
Missouri.  The site would not meet any NRHP eligibility criteria and is not considered 
significant. 
 
 Recommendations:  On the basis of the information recovered, it is the 
recommendation of investigators that 23CA1161 not be considered eligible for NRHP 
inclusion. 
 
 
23CA1162 
 

Provenience:  This historic archaeology site was identified along the Norborne 
Drainage Ditch.  The area was under cultivation at the time of the survey and surface 
visibility was adequate.  Provenience was based on observation of historic debris in the 
form of rusted metal, glass, limestone fragments, and ceramics.  A metal windmill was  
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the only feature identified at the site .  Site size is estimated to be 80 by 80m and contour 
elevation is 685’ m.s.l.   
   
 Materials Observed: 
Unidentified rusted metal fragments      10+ 
White glazed ceramics with blue decoration      2 
Limestone (possible foundation fragments) (low density) 
 
 Cultural Affilation and Site Type:   The materials and windmill indicate presence 
of a no longer extant farmstead.  The 1876, 1896 and 1914 plat maps do not indicate 
presence of a structure in the site area while the 1943/4 does.  Too few data are available 
to allow a more specific characterization of the site. 
 
 Site Integrity:  The area has been under cultivation for a long period of time.   
Besides the windmill, the site appears to lack integrity. 
 
 Site Significance:  No longer extant farmsteads are common phenomena 
throughout rural Missouri.  The site would not meet any NRHP eligibility criteria and is 
not considered significant. 
 
 Recommendations:  On the basis of the information recovered, it is the 
recommendation of investigators that 23CA1162 not be considered eligible for NRHP 
inclusion. 
 

 
23CA1163 

 
Provenience:  This historic archaeology site was identified to the immediate 

northwest of 23CA162.  The cultivated field setting provided good surface visibility.  
Provenience was based on observation of historic debris over an estimated 50 by 100m 
area.   Contour elevation is 685’ m.s.l. 
 
 Materials Observed: 
Clear bottle glass        10 
Green glass          2   
Ceramic shard         25+ 
Concrete rubble (low density) 
Rusted metal (low density) 
Burned limestone (low density) 
 
 Cultural Affilation and Site Type:   The materials indicate presence of a no longer 
extant farmstead.  The 1876, 1896 and 1914 plat maps do not indicate presence of a 
structure in the site area.  The 1943/4 plat map and 1957 USGS quadrangle do illustrate a 
farmstead in the location.    
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 Site Integrity:  The area has been under cultivation for a long period of time and 
structures have been removed.  The site lacks integrity. 
 
 Site Significance:  No longer extant farmsteads are common phenomena 
throughout rural Missouri.  The site would not meet any NRHP eligibility criteria and is 
not considered significant. 
 
 Recommendations:  On the basis of the information recovered, it is the 
recommendation of investigators that 23CA1163 not be considered eligible for NRHP 
inclusion. 
 
 
23CA1164 
 
 Provenience:  This possible prehistoric site is located on terrace/flood plain of an 
intermittent stream and old bank of the Missouri.  Provenience was based on observation 
of fire-cracked rock over an estimated 60 by 90m area at a 685’ m.s.l. elevation.  There 
are no naturally occurring rocks in the area and the presence of fire-cracked limestone 
indicated the materials were manuported and burned by historic or prehistoric occupants.  
Given lack of other possible prehistoric data in the flood plain setting, it was determined 
that the site should be tested to determine if prehistoric features might be present.  Two 
controlled test units were excavated.  A dark soil stain feature containing three pieces of 
fire-cracked limestone was recovered.  No other cultural evidence was found. 
 
 Materials Observed (surface): 
Prehistoric – lithic 
 Chert waste flake        1 
 Fire-cracked limestone      25+ 
 
 Materials Recovered (Phase II testing) 
Test Unit 1 
 Surface to 30cm (plow zone) 
  Fire-cracked limestone      2 
 31 to 34cm (transition) 
  No cultural material 
 35 to 60cm (sub-plow zone) 
  No cultural material 
Test Unit 2 
 Surface to 31cm (plow zone) 
  No cultural material 
 32 to 34cm (transition) 
  Fire-cracked limestone      3 
 35 to 70cm (sub-plow zone) 
  Fire-cracked limestone      4 
Features Identified:  ovoid dark soil stain from 34 to 43cm containing 7 pieces of fire-
cracked limestone. 
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 Cultural Affiliation and Site Type:  No diagnostics were recovered and cultural 
affiliation could not be determined.  The fire-cracked rock may represent prehistoric food 
processing activity.  The site appears to contain too few data to allow more specific 
characterization. 
 
 Site Integrity:  The dark soil stain suggests a minimal degree of integrity at 
23CA1164.  It could not be determined, however, if the soil stain was a cultural or natural 
phenomenon. 
 
 Site Significance:  The site contains too few data to be considered possibly 
significant.  Too little information is present to meet any NRHP eligibility criteria. 
 
 Recommendations:  Site 23CA1164 does not meet any NRHP eligibility criteria 
and it is recommended to be not eligible for NRHP status. 
 
 
23CA1165 
 

Provenience:  This historic archaeology site was identified along a drainage ditch 
in the Missouri River flood plain.  The cultivated field setting provided good surface 
visibility.  Provenience was based on observation of historic debris over an estimated 50 
by 80m area.   Contour elevation is 687’ m.s.l. 
 
 Materials Observed: 
Clear window glass         4 
Ceramic shard         15+ 
Concrete rubble (low density) 
Rusted metal (low density) 
Burned limestone (low density) 
 
 Cultural Affilation and Site Type:   The materials indicate presence of a no longer 
extant farmstead.  The 1876, 1896, 1914, and 1943/4 plat maps and 1957 USGS 
quadrangle do not illustrate presence of a structure in the site area.       
 
 Site Integrity:  The area has been under cultivation for a long period of time and 
any possible previously associated structures have been removed.  The site lacks 
integrity. 
 
 Site Significance:  No longer extant farmsteads and historic material scatters are 
common phenomena throughout rural Missouri.  The site would not meet any NRHP 
eligibility criteria and is not considered significant. 
 
 Recommendations:  On the basis of the information recovered, it is the 
recommendation of investigators that 23CA1165 not be considered eligible for NRHP 
inclusion. 
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23CA1166 
 
 Provenience:  Located to the north of 23CA1165 at the confluence of a drainage 
ditch and an intermittent stream in the Missouri River bottom, site provenience was based 
on observation of historic debris over an estimated 70 by 100m area.  Surface visibility 
was good in the cultivated field setting.  Contour elevation is 687’ m.s.l.  No features 
were identified.   
  

Materials Observed: 
White glazed porcelain        2 
Clear bottle glass         5 
Concrete rubble (low density) 
Rusted metal (low density) 
Burned limestone (low density) 
 
 Cultural Affilation and Site Type:   The materials indicate presence of a no longer 
extant farmstead.  The 1876, 1896, 1914, and 1943/4 plat maps and 1957 USGS 
quadrangle do not illustrate presence of a structure in the site area.       
 
 Site Integrity:  The area has been under cultivation for a long period of time and 
any possible previous structures have been removed.  The site lacks integrity. 
 
 Site Significance:  No longer extant farmsteads and historic debris scatters are 
common phenomena throughout rural Missouri.  The site would not meet any NRHP 
eligibility criteria and is not considered significant. 
 
 Recommendations:  On the basis of the information recovered, it is the 
recommendation of investigators that 23CA1166 not be considered eligible for NRHP 
inclusion. 
 
 
23CA1167 
 

Provenience:  This prehistoric open habitation site and no longer extant farmstead 
was identified on a slope above the Missouri River valley.  The previous land owner 
reported finding prehistoric bifaces in the area.  The present investigators recovered a 
small amount of prehistoric lithic debitage, historic debris, and historic features under 
mixed visibility conditions in a previously cultivated weedy setting.  Site size is estimated 
be 60 by 100m.  Contour elevation ranges from 700 to 740’ m.s.l.  The present 
investigation included excavation of three controlled test units within the defined site area 
(see Figure 4). 

 
Materials Recovered (Phase I survey): 

Prehistoric - lithic 
 Chert waste flake (secondary, broken flake)     3 
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 Angular chert shatter        2 
 Fire-cracked limestone       5 
Historic 
 Glass, ceramics, and rusted metal (moderate density) 
 
Shovel Tests 
 No cultural materials  
 
Test Unit 23CA1167-1 (see Figure 4) 
 Surface to 25cm (plowzone) 
  No cultural material 
 26cm to 30cm (transition) 
  No cultural materials 
 31 to 50cm (sub-plowzone) 
  No cultural materials 
 
Test Unit 23CA1167-2 
 Surface to 22cm (plowzone) 
  Rusted wire nail         1 
  Fire-cracked limestone       2 
 23 to 27cm (transition) 
  No cultural materials 
 28 to 50cm (sub-plowzone) 
  Mottled historic fill feature (Photograph 1) 
  

    
   Photograph 1.  23CA1167-2 – Historic Fill 
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Test Unit 23CA1167-3 
 Surface to 22cm (plowzone) 
  Chert waste flake (secondary)       1 
  Fire-cracked limestone       2 
 23 to 28cm (transition) 
  No cultural materials 
 29 to 50cm (sub-plowzone) 
  No cultural materials 
     
 Cultural Affiliation and Site Type:  On the basis of the materials collected, no 
prehistoric tradition can be defined for the site.  The earlier collection noted by the land 
owner was not available.  The extremely low material density associated with the site 
suggests that the area was most probably utilized for short term limited functions such as 
those associated with extraction and processing (hunting and foraging) with the end 
products removed for use elsewhere.  There is no indication of any form of long-term 
intensive occupation of 23CA1167.  No prehistoric features were identified.    
 
 The historic component at 23CA1167 is composed of a no longer extant 
farmstead dating from the mid to late 1800’s.  The materials observed contain 19th 
century items and a farmstead is illustrated on the 1896 plat map of the area.  A brick 
lined well and depressions where the no longer extant farmstead house and outbuildings 
stood are present in the site area. 
 
 Site Integrity:  The controlled excavation units at 23CA1167 produced no 
evidence of the presence of sub-plow zone integrity regarding the prehistoric component 
of the site.  The historic component does retain some degree of integrity in the form of a 
well and no longer extant structure depressions. 
 
 Site Significance:  Low density lithic scatters in a disturbed context do not meet 
any of the four NRHP eligibility criteria.  Too few data are present to contribute in any 
meaningful manner to the understanding of the cultural history of the area.  No longer 
extant farmsteads are very common phenomena throughout the Midwest and Missouri 
and are not considered significant cultural resources.  
 
 Recommendations:  On the basis of the findings of the present study, it is the 
recommendation of the investigators that 23CA1167 not be considered eligible for NRHP 
status.  The low density material along with lack of integrity indicate the presence of a 
resource that does not meet NRHP eligibility criteria.  Additionally, the historic 
component would not contribute in any meaningful manner to the understanding of the 
history of the region.    
 
 
23CA1168 
 

Provenience:   This prehistoric open habitation site was identified on a hilltop 
above the Missouri River valley by presence of low density chert waste flake and fire- 



 30

 



 31

 



 32

 
cracked rock under mixed surface visibility conditions in a sparse pasture setting.  Site 
size is estimated be 30 by 70m.  Contour elevation ranges from 750 to 760’ m.s.l.  The 
present investigation included excavation of two controlled test units within the defined 
site area.  No features were identified. 

 
Materials Recovered (Phase I survey): 

Prehistoric - lithic 
 Chert waste flake (secondary, tertiary)      9 
 Fire-cracked rock       14 
   
Test Unit 23CA1168-1 
 Surface to 27cm (plowzone) 
  Fire-cracked limestone      2 
 29 to 32cm (transition) 
  No cultural materials 
 33 to 60cm 
  No cultural materials 
Test Unit 23CA1168 (Photograph 2) 
 Surface to 28cm (plowzone) 
  Chert waste flake (secondary, broken)    1 
  Fire-cracked limestone      2 
  

 
Photograph 2. 
     Test Unit 23CA1168-2 
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29 to 32cm (transition) 
  No cultural materials 
 33 to 80cm (sub-plowzone) 
  Fire-cracked limestone (at 38cm)     1 
 
 Cultural Affiliation and Site Type:  No diagnostics were recovered from 
23CA1168.  The low density lithic scatter suggests presence of a short term limited 
function site such as a camp or processing area.  The site contains too few data to allow 
more specific characterization. 
 
 Site Integrity:  The site area has been extensively disrupted by historic agricultural 
use.  The only possible culturally associated item identified at sub-plow zone levels was a 
single piece of fire-cracked rock.  The site appears to retain little if any integrity. 
 
 Site Significance:  There is little to be learned from low density scatters of 
prehistoric materials in disturbed contexts.  No features appear to be present at the site 
and there is very little potential for the presence of buried materials or features.  The site 
is not a significant cultural resource in that it would not meet any NRHP eligibility 
criteria. 
 
 Recommendations: On the basis of the present investigations, it is the 
recommendation of the investigators that 23CA1168 not be considered eligible for NRHP 
status since it does not meet any NRHP eligibility criteria.    
 
 
23CA1169 
 
 Provenience:  Of the archaeology sites identified within the Norborne project 
area, 23CA1169 appeared to be the best candidate to contain important information 
regarding prehistoric presettlement prairie occupation.  The site is located on a hilltop 
above the Missouri River valley around an old spring and wetland formed by high springs 
in the drainage to the west and by a spring on the slope within the site boundaries.  A 
perennial spring-fed stream is located to the east of the site.  The site covers an estimated 
50 by 100m area at a 710 to 750’ m.s.l. elevation.  No prehistoric features were identified 
but the site area contains remnants of a farmstead including a well.  Phase II testing of 
23CA1169 included excavation of eight controlled test units (Figure 5). 
 
 Materials Recovered (Phase I survey) 
Prehistoric – lithic 
 Chert waste flake (primary)       1 
 Chert waste flake (secondary/tertiary)    12 
 Angular chert shatter        5 
 Fire-cracked rock        9 
 
 Materials Recovered (Phase II Testing) (Figure 5) 
Test Unit 23CA1169-1 (Photograph 3) 
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  Photograph 3. 
   Test Unit 23CA1169-1 

 
Surface to 28cm (plow zone) 

  No cultural material 
 29 to 33cm (transition) 
  No cultural material 
 34 to 100cm (sub-plow zone) 
  No cultural material 
 
Test Unit 23CA1169-2 
 Surface to 28cm (plow zone) 
  Chert waste flake (secondary)      1 
  Fire-cracked quartzite       1 
 29 to 33cm (transition) 
  No cultural material 
 34 to 100cm (sub-plow zone) 
  No cultural material 
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Test Unit 23CA1169-3 
 Surface to 29cm (plow zone) 
  Fire-cracked limestone      1 
 30 to 33cm (transition) 
  No cultural material 
 34 to 90cm (sub-plow zone) 
  No cultural material 
 
Test Unit 23CA1169-4 

Surface to 29cm (plow zone) 
  Chert waste flake (tertiary)       1 
 30 to 33cm (transition) 
  Earthenware tile fragment      1 
 34 to 90cm (sub-plow zone) 
  Fire-cracked limestone (at 46cm)     1 
 
Test Unit 23CA1169-5 
 Surface to 30cm (plow zone) 
  Earthenware tile fragment      1 
 31 to 33cm (transition) 
  No cultural material 
 34 to 90cm (sub-plow zone) 
  No cultural material 
 
Test Unit 23CA1169-6 
 Surface to 29cm (plow zone) 
  Charcoal fragments (low density) 
 30 to 32 (transition) 
  Charcoal fragments (low density) 
 33 to 100cm (sub-plow zone) 
  Charcoal fragment (1 at 36cm) 
 
Test Unit 23CA1169-7 
 Surface to 29cm (plow zone) 
  Fire-cracked limestone      2 
 30 to 33cm (transition) 
  No cultural material 
 34 to 90cm (sub-plow zone) 
  No cultural material 
 
Test Unit 23CA1169-8 
 Surface to 30cm (plow zone) 
  Angular chert shatter       1 
 31 to 33cm (transition) 
  No cultural material 
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 34 to 90cm (sub-plow zone) 
  No cultural material 
 

Cultural Affiliation and Site Type:  No diagnostics were recovered from 
23CA1169.  The low density lithic scatter suggests presence of a short term limited 
function site such as a camp or processing area.  The site contains too few data to allow 
more specific characterization. 
 
 Site Integrity:  The site area has been disturbed by historic agricultural use.  The 
only materials identified at sub-plow zone levels included fire-cracked rock, an historic 
tile fragment, and small pieces of charcoal. The site appears to retain little if any 
integrity. 
 
 Site Significance:  There is little to be learned from low density scatters of 
prehistoric materials in disturbed contexts.  No features appear to be present at the site 
and there is very little potential for the presence of buried materials or features.  The site 
is not a significant cultural resource in that it would not meet any NRHP eligibility 
criteria. 
 
 Recommendations:  On the basis of the present investigations, it is the 
recommendation of the investigators that 23CA1169 not be considered eligible for NRHP 
status since it does not meet any NRHP eligibility criteria.    
 
 
Historic Structures 
 
 The field investigation identified presence of six sets of historic structures within 
the project boundaries.  None of the structures meets any NRHP eligibility criteria and all 
of the structures are recommended not eligible for NRHP status.  Photographs of the 
structures within the project area are listed by number that refers to the structure locations 
shown in Figure 3. 
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 Photograph 4. 
  Farmstead 1 – house 
 
 
 

 
 Photograph 5. 
  Farmstead 1 - Outbuildings 
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 Photograph 6. 
   Farmstead 2 
 
 

   
 Photograph 7. 
         Farmstead 3 – concrete house slab 
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 Photograph 8. 
  Farmstead 3 – outbuilding 
 
  

  
 Photograph 9. 
  Farmstead 3 – machine shed 
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 Photograph 10. 
  Farmstead 4 house & outbuildings 
 
 

  
Photograph 11. 

  Farmstead 4 – outbuildings 
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 Photograph 12. 
  Farmstead 5 – metal shed 
 
 

  
 Photograph 13. 
  Farmstead 5 – older metal shed 
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 Photograph 14. 
  Farmstead 5 – metal grain bins 
 
 
 Recommendations:  As previously noted, none of the structures located within the 
Norborne project boundaries meets any NRHP eligibility criteria and none is 
recommended as eligible for NRHP status. 
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  RECOMMENDATIONS 

 
  During July and August 2006 a Phase I cultural resource survey and Phase II 

archaeology testing project was carried out for the proposed Norborne electric power 
plant facility construction project in Carroll County, Missouri.  Approximately 1,500 
acres of land was included in the Phase I survey and four archaeology sites were the 
subject of Phase II investigations. 
 
 The records and literature review produced no evidence of the presence of 
previously reported possibly significant cultural resources within the project area.  There 
are no National Register of Historic Places (NRHP) properties currently listed within or 
near the project boundaries.  No NRHP property is threatened directly or indirectly by the 
proposed project actions. There are no Archaeological Survey of Missouri (ASM) sites 
within or near the project.  There are no Missouri Historic - Architecture sites within the 
project boundaries 
 
 The field investigation was carried out under good visibility conditions in a soy 
bean, corn, and sparse pasture setting averaging greater than 50% surface visibility.  
Some shovel tests were necessary to meet methods requirements utilized by the 
investigators.  Deep testing included mechanical auguring and bank profiling.  The Phase 
I survey identified nine previously unrecorded archaeology sites (23CA1161 through 
23CA1169).  Five sites identified in the valley portion of the project exhibited historic 
materials and one contained probable prehistoric fire-cracked rock.  Three sites in the 
upland area of the project exhibited prehistoric lithic debitage.  The project area occupies 
a presettlement prairie setting.  Fewer than 2% of the known prehistoric sites in Missouri 
counties that contained a large proportion of presettlement prairie area are located in 
presettlement prairie areas.  The few archaeology sites that have been identified within 
presettlement prairie settings pre-date the prairie intrusion around 7,000 years ago 
possibly including Paleo-Indian or Dalton occupation.  While material density was low at 
each of the identified prehistoric archaeology sites, it was determined through discussion 
with MoSHPO personnel that these sites could contain important information concerning 
the early occupation of this portion of Missouri and should be tested.  The Phase II 
testing investigations at 23CA1164, 23CA1167, 23CA1168, and 23CA1169 produced no 
evidence of presence of buried or undisturbed cultural matrix and the sites are not 
considered eligible for NRHP status. 

 
Historic resources include archaeology sites 23CA1161, 23CA1162, 23CA1163, 

23CA1165, and 23CA1166 and five farmsteads and farmstead remnants.  None meets 
and NRHP eligibility criteria and all are recommended not eligible for NRHP status. 

 
On the basis of the negative findings regarding presence of possibly significant 

cultural resources within the proposed Norborne electric plant site project area, it is 
recommended that the project proceed as planned in terms of cultural resource 
compliance concerns.  No possibly significant cultural resources will be threatened by the 
project as it is currently planned. 
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ADDENDUM TO:  Cultural Resource Investigations, Phase I Survey& Phase II 
Testing, Norborne Electric Plant Project, Carroll County, Missouri.  August 2006 
Environmental Research Center of Missouri, Inc. 
September 26, 2006 
 
On September 25, 2006 Craig Sturdevant, President/ERC, visited the farmstead located in 
the SE SE SE of Section 17, Township 52 North, Range 25 West, Carroll County, 
Missouri.  The farmstead occupies a privately owned 80 acre +/- tract of land surrounded 
by the proposed Norborne Electric Plant project area.    
 
The farmstead includes a two story frame house dating from the early 20th century and 
mid-20th century barns and sheds.  Photographs of the structures are attached.  The house 
has a concrete block foundation, a basement garage, hip roof, central brick chimney, and 
front gable.  The concrete block foundation and drive into the basement appear to be 
relatively new (late 20th century).  Siding has been replaced and an open porch has been 
enclosed.   
 
The gable roof barns and sheds associated with the farmstead are frame with concrete 
foundations and appear to date from the mid 20th century.   
 
None of the structures would meet any National Register of Historic Places (NRHP) 
eligibility criteria in terms of physical characteristics.  The Four Square farmstead house 
style is common throughout the rural Midwest and in addition has been modified 
extensively.  The outbuildings do not appear to have an early date of construction.  It is 
the recommendation of the investigators that the farmstead not be considered a significant 
cultural resource and not be considered eligible for NRHP listing. 
 
 
 
 
 

 
Craig Sturdevant 
   President/ERC 
  



     
         Photograph 1.  Farmstead House – view to northwest 
 

           
   Photograph 2.   Farmstead House – close-up showing concrete block  
                              foundation & newer siding 
 
 



 
       
 

        
       Photograph  3.    Outbuildings on North Side of House 
 
 
 

        
       Photograph 4.    Outbuilding Northwest of House 

 



 
 

              
             Photograph 5.    Barn West of House 
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1.0  Introduction 
Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) has been contracted by 

Associated Electric Cooperative, Incorporated (AECI) to conduct an environmental sound assessment 

study for the proposed Norborne power plant (facility).  The facility is proposed to be located 

approximately 2 ½ miles northwest of Norborne, Missouri in Carroll County, Missouri.  AECI is 

proposing to construct a 660-MW (net) pulverized coal-fired boiler, a steam turbine generator, associated 

pollution control equipment, auxiliary equipment, cooling tower, and materials handling equipment. 

 

The objectives of this study are to identify local noise ordinances, measure ambient existing noise levels 

in the area surrounding the proposed Norborne facility, project operational noise levels from the new 

facility, and examine the potential effects of the projected noise levels on the closest sound receptors in 

the surrounding community due to operation and construction of the new facility.  Figure 1-1 shows the 

proposed location of the Norborne power plant. 
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2.0 Acoustical Terminology 
Noise is often considered unwanted sound.  However, human response to sound is complex and is 

influenced by a variety of acoustic and non-acoustic factors.  Acoustic factors generally include the 

sound’s amplitude, duration, frequency content, and fluctuations.  Non-acoustic factors typically include 

the listener’s ability to become accustomed to the sound, the listener’s attitude towards the noise and the 

noise source, the listener’s view of the necessity of the noise, and the predictability of the noise.  As such, 

response to noise is highly individualized. 

 

Amplitude and frequency physically characterize sound energy.  Sound amplitude is measured in decibels 

(dB) as the logarithmic ratio of a sound pressure to a reference sound pressure (20 microPascals 

(microPa)).  The reference sound pressure corresponds to the typical threshold of human hearing.  A 3 dB 

change in a continuous broadband noise is generally considered “just barely perceptible” to the average 

listener.  Similarly, a 6 dB change is generally considered “clearly noticeable” and a 10 dB change is 

generally considered a doubling (or halving) of the apparent loudness. 

 

Frequency is measured in hertz (Hz), which is the number of cycles per second.  The typical human ear 

can hear frequencies ranging from approximately 20 to 20,000 Hz.  Normally, the human ear is most 

sensitive to sounds in the middle frequencies (1,000 to 8,000 Hz) and is less sensitive to sounds in the low 

and high frequencies.  As such, the A-weighting scale was developed to simulate the frequency response 

of the human ear to sounds at typical environmental levels.  The A-weighting scale emphasizes sounds in 

the middle frequencies and de-emphasizes sounds in the low and high frequencies.  Any sound level to 

which the A-weighting scale has been applied is expressed in A-weighted decibels or dBA.  For 

reference, the A-weighted sound pressure level and subjective loudness associated with some common 

noise sources are listed in Table 2-1. 

 

Another weighting scale is the C-weighting scale.  The C-weighting scale simulates the human ear’s 

response to relatively low frequency sound levels.  At low frequency sound levels, the response of the 

human ear to different frequencies is relatively constant.  The C-weighting scale generally applies to 

sound levels that are much higher than typical environmental sound levels.  Nonetheless, the C-weighting 

scale can be useful in evaluating low-frequency sound levels.  Excessive levels of low frequency noise, 

while not being readily perceptible to the human ear, can be sensed as airborne vibrations.  These 

vibrations can be felt as much as they can be heard.  In extreme cases, these vibrations may cause light 

frame structures to vibrate causing a noticeable vibration within residences.  In general, low-frequency 

impacts to residences in the way of perceptible vibrations are minimized when the C-weighted sound 

pressure levels are at or below 75 to 80 dBC. 
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Table 2-1 
Typical Sound Pressure Levels Associated with Common Noise Sources 

Environment Sound Pressure Level 
(dBA) 

Subjective 
Evaluation Outdoor Indoor 

140 Deafening Jet aircraft at 75 ft  

130 Threshold of pain Jet aircraft during takeoff at a 
distance of 300 ft  

120 Threshold of feeling Elevated train Hard rock band 
110  Jet flyover at 1000 ft Inside propeller plane 

100 Very loud 
Power mower, motorcycle at 

25 ft, auto horn at 10 ft, 
crowd noise at football game

 

90  Propeller plane flyover at 
1000 ft, noisy urban street 

Full symphony or band, 
food blender, noisy 

factory 

80 Moderately loud Diesel truck (40 mph) at 50 ft
Inside auto at high speed, 

garbage disposal, 
dishwasher 

70 Loud B-757 cabin during flight Close conversation, 
vacuum cleaner 

60 Moderate Air-conditioner condenser at 
15 ft, near highway traffic General office 

50 Quiet  Private office 

40   Farm field with light breeze, 
birdcalls 

Soft stereo music in 
residence 

30 Very quiet Quiet residential 
neighborhood 

Bedroom, average 
residence (without t.v. 

and stereo) 
20   Rustling leaves Quiet theater, whisper 
10 Just audible  Human breathing 
0 Threshold of hearing   

Source:  Adapted from Architectural Acoustics, M. David Egan, 1988 and Architectural Graphic Standards, Ramsey and 
Sleeper, 1994. 

 

There are also objective factors to consider when determining the sound and how people may be affected 

by the sound.  A noise spectrum that contains audible pure tones is typically more annoying than a 

spectrum with the same overall level but without the tones.  It has been shown that, when noise 

complaints were received from a power plant when registering sound levels under 45 dBA, the noise had 

some tonal components.  Low frequency sound may also affect people subject to the noise.  Pulsation 

may occur when the sound level is 75 to 80 dBC in the 31.5 Hz octave band at residential locations. 

 

Noise in the environment is constantly fluctuating; examples could be when a car drives by, a dog barks, 

or a plane passes overhead.  Therefore, sound metrics have been developed to quantify fluctuating 

environmental sound levels.  These metrics include the exceedance sound levels.  The exceedance sound 
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level, Lx, is the sound level exceeded “x” percent of the sampling period and is referred to as a statistical 

sound level.  The most common Lx values are Lave, L90, L50, and L10.  Leq is the equivalent level of a 

constant sound over a specific time period that has the same sound energy as the actual sound over the 

same period.  L90 is the sound level exceeded 90 percent of the sampling period.  L90 represents the sound 

level without the influence of loud, transient noise sources and is often referred to as the residual or 

background sound level.  L50 is the sound level exceeded 50 percent of the sampling period.  L10 

represents the occasional louder sounds and is often referred to as the intrusive sound level.  The variation 

between the L90, L50, and L10 sound levels can provide an indication of the variability of the acoustical 

environment.  If the acoustical environment is perfectly steady, all values are identical.  A large variation 

between the values indicates highly fluctuating sound levels.  For instance, measurements near a roadway 

with frequent passing vehicles may cause a large variation in the statistical sound levels.  For this report, 

Leq is used.  Leq represents the time-weighted average noise level during the measurement period.  For 

example, an Leq(h) noise level represent the average sound pressure level experienced in one hour. 

 

3.0 Applicable Regulations 
Burns & McDonnell reviewed applicable noise regulations for the town of Norborne, Carroll County, and 

the Township of Egypt.  No known noise ordinances exist for industrial facilities in these areas.   

 

Since applicable noise standards are not available at the local level, noise levels will be compared to an 

acceptable noise level increase.  The acoustic community generally accepts that an increase of 3 dBA and 

up to 5 dBA over an existing noise level is just audible to an observer paying attention to the noise level.  

Therefore, future predicted noise levels will be compared to the existing noise levels to determine if an 

acceptable increase in noise will be achieved. 

 

In addition to the acceptable increase, the noise levels at the nearby residences will be compared to the 

U.S. Department of Housing and Urban Development (HUD) standards.  HUD has adopted 

environmental standards, criteria, and guidelines for determining acceptability of federally assisted 

projects and proposed mitigation measures that achieve the goal of a suitable living environment.  Table 

3-1 summarizes HUD site acceptability standards based on external sound levels.   

 
Table 3-1 

HUD Site Acceptability Standards 
Rating Outdoor (dBA) 

Acceptable Not exceeding 65 
Normally Unacceptable 65 to 75 

Unacceptable Above 75 
Source:  Title 24, Code of Federal Regulations, Part 51.103©, Exterior Standards. 
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4.0 Existing Noise Environment 
An ambient noise survey was conducted for the surrounding community of the proposed facility.  

Measurements were taken during several time periods near the closest sensitive noise receivers 

(residences) to determine the existing sound levels in the area.  In addition, two 24-hour measurements 

were taken north and south of the site to continuously monitor the noise levels in the area.  On August 14 

and 15, 2006, between the hours of 6 and 8 a.m., 11 a.m. and 12:30 p.m., 5 p.m. and 6:30 p.m., and 10 

and 11:30 p.m., Burns & McDonnell personnel made background sound level measurements to capture 

the ambient sound levels near the proposed site.  Weather conditions were favorable for conducting 

ambient sound measurements during all survey periods.  On August 14, 2006, skies were clear to partly 

cloudy and winds varied between four and eight miles per hour (mph) in the afternoon (5 to 6:30 p.m.) 

and zero and two mph in the nighttime (10 to 11:30 p.m.).  Temperatures were between 72 and 80 degrees 

Fahrenheit during the evening and nighttime.  On August 15, 2006, winds were low in the morning (6 

a.m. to 8 a.m.), varying between zero and two mph and increased at the afternoon measurements (6 to 8 

mph).  Temperatures were approximately 63 degrees Fahrenheit in the morning and increased to 

approximately 80 degrees Fahrenheit in the afternoon.  Relative humidity varied from 45 percent to 70 

percent on both days. 

 

Sound level measurements were made at seven locations around the proposed property boundary of the 

facility (Figure 4-1).  These locations were selected because they were deemed to be representative of 

existing environmental conditions, they are near sensitive sound receptors, and they were accessible.  

Measurements were made in decibels (dB) at 16, 31.5, 63, 125, 250, 500, 1,000, 2,000, 4,000, and 8,000 

Hertz (Hz) using a Larson-Davis Model 824 Type I sound level meter.  The sound level meter was 

calibrated before each set of measurements.  None of the calibration level changes exceeded ± 0.3 dB.  A 

windscreen was used at all times on the meter, and the meter was mounted on a tripod, 5 feet above 

ground with the microphone directed toward the proposed boiler locations.  The meter measured A-

weighted Leq sound levels along with A-weighted octave band frequency sound levels for the operational 

noise levels.  A listing of general noise meter certifications is provided in Table 4-1. 

 

In addition to these measurement point locations, several of the closest residences in the area were 

identified.  These residences are also shown on Figure 4-1 and are identified as a blue dot.  All of the 

closest residences identified were analyzed in this report in addition to the measurement points. 
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Table 4-1 
General Noise Meter Certifications 

Instrument 
Name 

Serial 
Number 

Calibration 
Date 

Recalibration 
Date Procedures For Calibration 

Larson Davis 
Monitor       

Model 824 
1331 06/05/2006 06/05/2008 

D0001.8046, ANSI S1.4-1983, IEC 651-1979 Type 
1, IEC 804-1985 Type 1, IEC 1260-1995 Class 1, 

and ANSI S1.11-1986 Type 1D 

Larson Davis 
Instrument  
Model 902 

1853 06/05/2006 06/05/2008 D0001.8167 

Larson Davis 
Microphone 
Model 2560 

2560 06/05/2006 06/05/2008 D0001.8167 

Larson Davis 
Calibrator   

Model CAL200 
3009 06/05/2006 06/05/2008 D0001.8190 

 

The proposed location for the facility is located about 2 miles west of Norborne, Missouri in a primarily 

agricultural area with some sparse residences.  The nearest residence to the proposed site is located to the 

southeast of the plant at Measurement Point 1 (MP1).  MP1 is approximately 3,510 feet from the 

proposed site, as measured from the closest edge of the major sound emitting equipment.  A description 

of each measurement point and documentation of extraneous sounds that occurred during the 

measurement periods are described below.  Measurement points are representative of all sensitive noise 

receivers in the area of the measurement point. 

 

Measurement Point 1 (MP1) is located to the southeast of the site just south of the intersection of State 

Highway (SH) DD and SH JJ.  The measurement point is located south of SH DD, however the sensitive 

noise receiver is located to the north of Highway DD.  The ambient noise levels are expected to be the 

same for each side of the highway.  The actual location of the residence was put into the model.  It is 

approximately 3,510 feet from the major sound emitting equipment and is approximately the same 

elevation as the proposed site.  During the measurement periods, insects and vehicles passing by on SH 

DD may have contributed to the overall sound level at this measurement point.  During the 10 to 11:30 

p.m. period, a train passed by to the south and the train whistle was audible during the measurement.   

 

MP2 is located southeast of the site near the railroad track on County Road (CR) 505.  It is approximately 

7,650 feet from the noise emitting equipment proposed for the site at the same elevation.  A train passed 

by during the 6 and 8 a.m. and 11 a.m. to 12:30 p.m. measurements for part of the measurement period.  

When the train passed by, the measurement increased to 86 dBA instantaneously; however, the overall 

noise measurement with train and without the train averaged to around 71 dBA.  Other extraneous noises 

include a truck idling 300 feet away during the 5 to 6:30 p.m. measurement and a dog barking during the 

10 to 11:30 p.m. period.  Insect noise was audible during all measurements at this point. 
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MP3 is located to the east of the proposed site on CR 638 and is approximately 8,520 feet from the major 

sound emitting equipment.  There are two residences near this measurement point and the elevation of 

these residences is approximately 65 feet higher than the elevation at the site.  During the 5 to 6:30 p.m. 

measurement period, insect noise dominated the noise measurement.  The insects contributed greatly to 

the overall noise during this period.  Distant trains could be heard during all other measurement periods.  

The 11 a.m. to 12:30 p.m. measurement includes the sound level of a passing car during the period.   

 

MP4 is approximately 5,320 feet from the proposed facility and is located to the northeast of the site on 

SH JJ, close to the AECI property boundary.  The elevation of this measurement point is about 65 feet 

higher than the site.  MP4A is 4,960 feet from the site near MP4 and is the location of two residences.  It 

is assumed that the sound levels measured at MP4 are the same for MP4A.  One vehicle passed by this 

point during the 6 to 8 a.m. and 11 a.m. to 12:30 p.m. measurements.  This contributed to the overall 

sound levels measured during these periods.  Insect noise was observed during all measurement periods.   

 

MP5 is located to the north/northwest of the proposed site on CR 634, approximately 7,380 feet from the 

sound emitting equipment.  It is approximately 105 feet higher in elevation than the proposed site.  Two 

residences are located at MP5A, which is approximately 6,590 feet away from the site with an elevation 

difference of 85 feet higher than the site, and one residence is located at MP5B, which is approximately 

6,690 feet away from the site, with an elevation difference of 95 feet higher than the site.  Both of these 

residences are assumed to have similar noise levels as MP5.  Insect noise was prevalent during all 

measurement periods.  During the 11 a.m. to 12:30 p.m. period, three vehicles passed by.  Dog barking 

was heard during the 10 to 11:30 p.m. measurement.  These extraneous sounds may have contributed to 

the overall noise reading at this measurement point. 

 

MP6 is located near the intersection of CR 638 and CR 603 on the western property boundary of the site.  

It is approximately 15 feet higher in elevation than the proposed site, and approximately 3,420 feet from 

the noise emitting equipment.  MP6A is at a residence that is almost double the distance (5,720 feet) from 

the noise emitting equipment along CR 638, but is assumed to have the same existing noise level as MP6.  

It is at a slightly higher elevation of 35 feet higher than the site.  Insect noise was heard during all of the 

measurement periods.  During the 5 to 6:30 p.m. period, a vehicle passed by the noise meter that 

increased the overall Leq during this period.  

 

MP7 is located to the southwest of the proposed site on Highway DD.  It is approximately 6,660 feet from 

the proposed noise emitting equipment on site.  During the 11 a.m. to 12:30 p.m. measurement, three 

vehicles passed by.  In addition to one vehicle passing by, during the 10 to 11:30 p.m. period, two trains 

were also heard.  Insect noise was heard at all measurement periods; however, it was minimal at the 6 to 8 
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a.m. measurement period.  All of these sources of noise may have contributed to the overall sound levels 

measured at during each period. 

 

At each location, sound levels at each frequency band were measured and logged by the analyzer.  Three-

minute measurement samples were recorded during each of the four time periods.  The measured dBA-

weighted Leq sound levels are presented in Table 4-2.  Ambient A-weighted sound levels varied from a 

low of 43 dBA at MP7 to a high of 71 dBA at MP2.  The sound levels varied at each measurement point 

depending on the proximity to roads, train tracks, and insects. 

 

Table 4-2 
Existing Ambient Sound Levels (dBA) 

Time Period Location Location Description Leq, dBA 
MP1* Southeast of site at SH DD and SH JJ  51.0 
MP2* Southeast of site on CR 505; near train track 71.0 
MP3* East of site on CR 638, east of SH JJ 46.9 
MP4* Northeast of site on SH JJ 55.2 
MP5 Northwest of site on CR 634 45.5 
MP6 West of site at CR 603 and CR 638 46.0 

6 a.m. to  
8 a.m 

MP7* West of site at 10581 DD Hwy 42.7 
MP1* Southeast of site at SH DD and SH JJ  55.0 
MP2* Southeast of site on CR 505; near train track 71.4 
MP3* East of site on CR 638, east of SH JJ 58.1 
MP4* Northeast of site on SH JJ 51.7 
MP5 Northwest of site on CR 634 60.7 
MP6 West of site at CR 603 and CR 638 49.2 

11 a.m. to 
12:30 p.m. 

MP7* West of site at 10581 DD Hwy 59.4 
MP1* Southeast of site at SH DD and SH JJ  55.5 
MP2* Southeast of site on CR 505; near train track 58.8 
MP3* East of site on CR 638, east of SH JJ 63.7 
MP4* Northeast of site on SH JJ 59.1 
MP5 Northwest of site on CR 634 45.2 
MP6 West of site at CR 603 and CR 638 54.8 

5 p.m. to  
6:30 p.m. 

MP7* West of site at 10581 DD Hwy 47.1 
MP1* Southeast of site at SH DD and SH JJ  54.7 
MP2* Southeast of site on CR 505; near train track 60.6 
MP3* East of site on CR 638, east of SH JJ 49.1 
MP4* Northeast of site on SH JJ 44.7 
MP5 Northwest of site on CR 634 53.6 
MP6 West of site at CR 603 and CR 638 46.5 

10 p.m. to  
11:30 p.m. 

MP7* West of site at 10581 DD Hwy 61.3 
 *Measurement point is close to a sensitive noise receiver.  
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In addition to the four-period measurements at the previously described locations, two sites were selected 

for 24-hour continuous measurements.  A-weighted Leq measurements were recorded every minute for a 

24-hour period.  These measurement points are depicted on Figure 4-1 as N24 and S24.  Measurement 

point N24 is the north site selected along CR 634 at an elevation of 100 feet above the proposed site.  

Measurement point S24 is located near the southern portion of the site along Highway DD, approximately 

150 feet from the road at approximately the same elevation as the proposed site.  During both 24-hour 

measurements, insects were observed and audible.  Vehicles passed by both sites sporadically which 

contributed to the measurements.  Figures A-1 and A-2, in Appendix A, are a graphical depiction of the 

sound captured by the noise meter for the 24-hour periods.  The black line in the figure depicts 1-hour 

averages and the red line depicts the overall 24-hour average Leq value. 

 

The south point (S24) has extreme peaks and valleys due to traffic on SH DD, trains on the railroad 

approximately one mile away, and very loud insect noise (cicadas) in the trees overhead of the meter.  

The cicadas were numerous in the trees overhead and could not be avoided.  This insect noise, when 

occurring, dominated the noise level at this point.  As can be seen in Figure A-1, the cicadas sound 

decreased at about dusk (approximately 8:00 p.m.).  The noise level was decreased further due to the 

normal decrease in overall noise levels due to human activity decreasing after dark.  The overall average 

is 53 dBA for the entire 24-hour period, with highs near 75 dBA during the day and lows near 40 dBA 

during the night. 

 

The north point (N24) experienced less traffic than S24 and the trains were barely audible.  Insect noise 

was audible at this point most of the time; however, the noise appeared to be usually from crickets, with 

an occasional cicada sound.  The numbers of insects appeared to be greater at the south point.  The same 

drop in overall noise levels as seen in Figure A-1 is seen in Figure A-2 for the north point (N24).  This is 

due to the diurnal fluctuations caused by human activities and decreased insect noise.  The overall 

average noise level for this measurement point was 53 dBA with highs near 65 dBA during the day and 

lows near 45 dBA during the night. 

 

Existing sound levels in the area were approximated from the noise measurements.  Figure 4-2 displays 

the existing noise levels in 5-dB contours.  The noise levels in the area decrease with distance from the 

major highways (SH DD and SH JJ) and the railroad. 



MP2 = 65.5 dBA Average

MP7 = 52.6 dBA Average

MP3 = 54.5 dBA Average

MP4 = 52.7 dBA Average

MP5 = 51.2 dBA Average

MP6 = 49.1 dBA Average

MP1 = 54.1 dBA Average

               Fenceline

               Railroad

               Roadway

               65 dBA Contour Line

               60 dBA Contour Line

               55 dBA Contour Line

               50 dBA Contour Line

DD

JJ

Figure 4-2
Existing Sound Level Contours

N
Measurement Point Location
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5.0 Operational Noise Levels 
In order to evaluate the sound predicted from the proposed facility, all noise sources proposed for the new 

facility were modeled, based on a site layout provided by AECI.  Using industry-accepted sound 

modeling software, the expected project sound levels at the identified sensitive receptors were calculated.  

The program used for this project was the Computer Aided Design for Noise Abatement (CadnaA), 

Version 3.5.115, published by DataKustik, Ltd., Munich, Germany.  The CadnaA program is a scaled, 

three-dimensional program which takes into account each piece of noise-emitting equipment on the 

project site and predicts sound levels in circular contours of equal sound pressure.  Appropriate sound 

generation sources are applied for all sound radiating surfaces and points.  Attenuation was included for 

sound propagation over vegetation, barriers, and shielding.  The model calculates sound propagation 

based on ISO 9613-2:1996, General Method of Calculation.  ISO 9613 and CadnaA assess the sound 

levels based on the Octave Band Center Frequency range from 31.5 to 8,000 Hz.  The atmospheric 

conditions were assumed to be calm and the temperature and relative humidity were set to 50º F and 70 

percent respectively (based on program defaults).  Since temperature and humidity can vary significantly 

during the course of year in the vicinity of this site, the program defaults were used as an “average” for 

weather in this area.  

 

The sound from each noise-emitting unit proposed as part of the project was predicted based on 

information in the book, Electric Power Plant Environmental Noise Guide1 and the Burns & McDonnell 

coal-fired power plant noise source inventory.  Table 5-1 presents the sound power levels, as estimated in 

the Noise Guide and inventory referenced above, for each major noise-emitting piece of new equipment 

proposed for the Norborne project.  The inventory equipment was used for applicable equipment since it 

was information that was readily available and the final engineering for the proposed facility has not been 

completed.  Since some of the equipment may be oversized in the model as compared to what will 

actually be constructed on-site, predicted noise emissions are expected to be conservative.  In addition, 

many pieces of the equipment will be located indoors.  The acoustic community generally accepts that a 

15 to 20 dB decrease in sound power levels is observed when a noise-emitting unit is placed indoors.  For 

those units that are located indoors, a 15 dB decrease due to transmission loss was applied to the overall 

sound level, where appropriate.  Sound power levels at each of the octave bands for each piece of 

equipment are displayed in Table 5-2. 

                                                           
1 Electric Power Plant Environmental Noise Guide, Volume I 2nd Edition, Edison Electric Institute.  
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Table 5-1 
NED 3 New Equipment Sound Power Levels (dB, dBA) 

 

Indoor
Distance 

(Feet) 

Total Sound 
Power Level     

(dB) 

Total Sound 
Power Level   

(dBA) 

Steam Turbine Generator √ 3 124.4 112.5 

Main Steam Boiler √ 3 125.5 113.4 

Baghouse (Pulse Jet)   3 115.3 114.1 

Baghouse Air Compressor √ 3 115.5 114.4 

Fly Ash Handling System √ 3 115.5 106.5 

ID Fans (Centrifugal)   3 135.7 131.1 

ID Fans (Centrifugal)   3 135.7 131.1 

FD Fan (Axial) √ 3 135.6 131.0 

FD Fan (Axial) √ 3 135.6 131.0 

Cooling Tower Fans (24) √ 3 129.2 120 

Condenser Unit √ 3 122 114.1 

Ventilating Fans- Turbine Building   3 80.5 75.9 

Air Compressors (rotory screw) √ 3 113.8 112.9 

Boiler Feed Pump - Turbine Driven √ 3 115.1 113.8 

Deaerator Vent   3 105.1 105.1 

Ventilation Fans - Boiler Building   3 85.5 80.9 

Primary Air Fans (Centrifugal) √ 3 129.5 124.9 

Auxiliary Boiler √ 3 110.3 101.2 

Auxiliary Boiler FD Fan √ 3 88.4 83.8 

Rail Unloading √ 3 121.2 111.6 

Crusher House √ 3 126.9 117.8 

Main Auxiliary Transformer   3 101 92.4 

Main Auxiliary Transformer   3 101 92.4 

Generator Step Up Transformer   3 119 110.4 

Circulating Water Pump* √ 3 109.2 106.6 

Circulating Water Pump* √ 3 109.2 106.6 

Circulating Water Pump* √ 3 109.2 106.6 

Circulating Water Pump* √ 3 109.2 106.6 

Coal Yard Stockout and Reclaim   3 115.5 106.5 

Bulldozer    3 126.2 120.9 

Stack √ 3 124.5 105.8 

Spray Dryer Pumps √ 3 107.5 105 

Lime Feed Pumps √ 3 87.5 85 
Source: Electric Power Plant Environmental Noise Guide (Edison Electric Institute) and Burns & McDonnell Noise Source Inventory 
*It is expected that two circulating water pumps will be installed, however up to four may be installed, so four were included in the 

model to be conservative. 
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Table 5-2 
New Equipment Sound Power Levels at Each Octave Band Frequency 

dB at Octave Band Frequency (Hz) 
  

Indoor 32 63 125 250 500 1000 2000 4000 8000 

Total Sound 
Power Level 

(dB) 

Total 
Sound 
Power 
Level 
(dBA) 

Steam Turbine Generator √ 115 121 119 114 110 106 103 95 89 124.4 112.5 

Main Steam Boiler √ 122 121 116 110 109 107 105 105 105 125.5 113.4 

Baghouse (Pulse Jet)   105 101 106 105 103 106 110 107 101 115.3 114.1 

Baghouse Air Compressor √ 105 101 106 105 103 106 110 108 101 115.5 114.4 

Fly Ash Handling System √ 110 111 107 104 105 101 97 96 87 115.5 106.5 

ID Fans (Centrifugal)   125.2 127.2 129.2 128.2 127.2 127.2 123.2 119.2 112.2 135.7 131.1 

ID Fans (Centrifugal)   125.2 127.2 129.2 128.2 127.2 127.2 123.2 119.2 112.2 135.7 131.1 

FD Fan (Axial) √ 125 127 129 128 127 127 123 119 112 135.6 131.0 

FD Fan (Axial) √ 125 127 129 128 127 127 123 119 112 135.6 131.0 

Cooling Tower Fans (24) √ 120.8 123.8 123.8 120.8 117.8 113.8 110.8 107.8 99.8 129.2 120 

Condenser Unit √ 115 116 115 113 114 108 103 98 94 122 114.1 
Ventilating Fans- Turbine 
Building   70 72 74 73 72 72 68 64 57 80.5 75.9 

Air Compressors (rotory screw) √ 103 99 104 103 101 104 109 106 99 113.8 112.9 
Boiler Feed Pump - Turbine 
Driven √ 96 102 100 104 110 110 108 96 92 115.1 113.8 

Deaerator Vent   0 0 0 90 92 95 98 99 101 105.1 105.1 
Ventilation Fans - Boiler 
Building   75 77 79 78 77 77 73 69 62 85.5 80.9 

Primary Air Fans (Centrifugal) √ 119 121 123 122 121 121 117 113 106 129.5 124.9 

Auxiliary Boiler √ 104.5 104.5 103.5 101.5 98.5 95.5 92.5 89.5 86.5 110.3 101.2 

Auxiliary Boiler FD Fan √ 77.9 79.9 81.9 80.9 79.9 79.9 75.9 71.9 64.9 88.4 83.8 

Rail Unloading √ 118 116 110 107 107 107 103 102 102 121.2 111.6 

Crusher House √ 121 121 121 117 115 112 110 106 97 126.9 117.8 

Main Auxiliary Transformer   89 95 97 92 92 86 81 76 69 101 92.4 

Main Auxiliary Transformer   89 95 97 92 92 86 81 76 69 101 92.4 

Generator Step Up Transformer   107 113 115 110 110 104 99 94 87 119 110.4 

Circulating Water Pump* √ 97 99 101 101 101 101 101 98 91 109.2 106.6 

Circulating Water Pump* √ 97 99 101 101 101 101 101 98 91 109.2 106.6 

Circulating Water Pump* √ 97 99 101 101 101 101 101 98 91 109.2 106.6 

Circulating Water Pump* √ 97 99 101 101 101 101 101 98 91 109.2 106.6 

Coal Yard Stockout and Reclaim   110 111 107 104 105 101 97 96 87 115.5 106.5 

Bulldozer    0 114.6 119.6 122.6 117.6 115.6 112.6 106.6 100.6 126.2 120.9 

Stack √ 122 117 118 110 101 92 80 73 62 124.5 105.8 

Spray Dryer Pumps √ 98 98 98 98 98 98 98 98 98 107.5 105 

Lime Feed Pumps √ 78 78 78 78 78 78 78 78 78 87.5 85 
Source: Electric Power Plant Environmental Noise Guide (Edison Electric Institute) and Burns & McDonnell Noise Source Inventory 
*It is expected that two circulating water pumps will be installed, however up to four may be installed, so four were included in the model to be 

conservative. 
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The primary noise sources on-site that are part of the project are the fans associated with the operation of 

the facility.  The induced draft (ID) fans (centrifugal), forced draft (FD) fans (axial), and cooling tower 

fans are all major contributors to the overall sound levels expected as a result of the AECI facility.  The 

main steam boiler and steam turbine generator will also contribute significantly to the overall sound level 

from the project.  Road traffic associated with the facility will be limited to operating personnel and 

supply or maintenance trucks that will enter the site on an infrequent basis.  Therefore, the increase in 

traffic and associated sound is expected to be minimal. 

 

Some of the equipment will produce tonal sound.  Fans producing blade pass frequency tones, which are 

characteristics of paddle, blade fans working at high speeds, generate tonal sound.  The pieces of 

equipment that will most likely produce some tonal sounds are the fans, transformers, and the auxiliary 

boiler.  It has been shown that people are affected more by tonal sounds than other pure sounds, especially 

at lower overall sound levels.  The most prominent tonal sounds will be from the ID fans.  They produce 

fundamental and first harmonic tones of the blade-passage frequency when the system is operated with 

inlet dampers less than about half open.  Distance will help attenuate the tonal sounds from the fans.  

Further, the tonal sounds may be reduced and or eliminated by attenuating the ID fans, which is an option 

for this facility if it is deemed necessary. 

 

Sound pressure levels were predicted for all measurement points and the nearby residences, using the 

CadnaA noise modeling software.  Existing background measurements were combined with expected 

sound levels from the proposed plant equipment for the project to determine total sound levels at each 

measurement location when power plant is operational.   

 

An overall sound level increase at each measurement point up to 5 dB increase is normally considered 

acceptable.  Table 5-3 displays the existing noise levels in the area, a 5-dB increase in existing noise 

levels, the modeled noise levels at each receiver from the new plant and the overall noise level (existing 

noise logarithmically added to the new plant noise).  With the predicted sound levels calculated for each 

piece of noise-emitting equipment on the site, it is predicted that a couple of nearby sensitive noise 

receivers (homes) will experience more than a 5 dB increase due to the operation of the new power plant 

(Table 5-3), with the maximum increase being 7 dB at MP4A at night.  An analysis was completed to 

determine the main contributor to the overall noise at each sensitive noise receiver that exceeded a 5 dB 

increase in sound.  It was found that when a partial level noise analysis was conducted, the ID fans 

dominated the overall sound level at MP1, MP4, MP4A, and MP6A.   
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Table 5-3 
Un-attenuated Sound Pressure Level Evaluation – dBA 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

New Plant 
Noise Level 

All Units 
Operating 

(dBA) 

Overall Noise 
Levels (Existing 
Ambient with 

New Plant 
Operating)  

(dBA) 
Measurement Point Locations Time Period Leq Leq Leq Leq 

MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51.0 56.0 54.9 56 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71.0 76.0 0.0 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 51.9 46.6 50 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 60.2 50.2 56 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 60.2 50.9 57 
MP5 (Northwest of site on CR 634) 6-8am 45.5 50.5 37.5 46 
MP5A* (North of site on CR 634) 6-8am 45.5 50.5 41.7 47 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 50.5 40.3 47 
MP6 (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 58.7 59 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 50.7 52 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 47.7 43.3 46 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30am 55.0 60.0 54.9 58 
MP2* (Southeast of site on CR 505; near train track) 10-11:30am 71.4 76.4 0 71 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30am 58.1 63.1 46.6 58 
MP4* (Northeast of site on SH JJ) 10-11:30am 51.7 56.7 50.2 54 
MP4A* (Northeast of site on SH JJ) 10-11:30am 51.7 56.7 50.9 54 
MP5 (Northwest of site on CR 634) 10-11:30am 60.7 65.7 37.5 61 
MP5A* (North of site on CR 634) 10-11:30am 60.7 65.7 41.7 61 
MP5B* (Northwest of site on CR 603) 10-11:30am 60.7 65.7 40.3 61 
MP6 (West of site at CR 603 and CR 638) 10-11:30am 49.2 54.2 58.7 59 
MP6A* (West of site at CR 603 and CR 638) 10-11:30am 49.2 54.2 50.7 53 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30am 59.4 64.4 43.3 60 

MP1* (Southeast of site at SH DD and SH JJ) 6-7:30pm 55.5 60.5 54.9 58 
MP2* (Southeast of site on CR 505; near train track) 6-7:30pm 58.8 63.8 0 59 
MP3* (East of site on CR 638, east of SH JJ) 6-7:30pm 63.7 68.7 46.6 64 
MP4* (Northeast of site on SH JJ) 6-7:30pm 59.1 64.1 50.2 60 
MP4A* (Northeast of site on SH JJ) 6-7:30pm 59.1 64.1 50.9 60 
MP5 (Northwest of site on CR 634) 6-7:30pm 45.2 50.2 37.5 46 
MP5A* (North of site on CR 634) 6-7:30pm 45.2 50.2 41.7 47 
MP5B* (Northwest of site on CR 603) 6-7:30pm 45.2 50.2 40.3 46 
MP6 (West of site at CR 603 and CR 638) 6-7:30pm 54.8 59.8 58.7 60 
MP6A* (West of site at CR 603 and CR 638) 6-7:30pm 54.8 59.8 50.7 56 
MP7* (West of site on SH DD at 10581 SH DD) 6-7:30pm 47.1 52.1 43.3 49 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 59.7 54.9 58 
MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 65.6 0 61 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 54.1 46.6 51 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 50.2 51 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 50.9 52 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 58.6 37.5 54 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 58.6 41.7 54 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 58.6 40.3 54 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 58.7 59 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 50.7 52 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 66.3 43.3 61 

*Near a sensitive noise receiver. 
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The CadnaA model was also run with a different operating scenario.  It was found that to reduce sound 

levels at all sensitive noise receivers to less than a 5 dB increase at any time period, the ID fans would 

have to be attenuated by 10 dB.  This may be accomplished by enclosing the ID fans to achieve a 10 dB 

reduction or possibly by installing low sound fans.  In addition, noise walls may be used to reduce the 

sound level.  Table 5-4 displays the overall sound levels with 10 dB attenuation on the ID fans.  

 

The results of the attenuated model, assuming a 10 dB reduction on the ID fans, are shown in Table 5-4.  

The results show that none of the sensitive noise receivers are expected to increase from ambient sound 

levels by 5 dB or more.  Therefore, during normal operation, none of the sensitive noise receivers are 

considered impacted. 
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Table 5-4 
Attenuated Sound Pressure Level Evaluation – dBA 

10 dB Reduction on ID Fans 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

New Plant 
Noise Level 

All Units 
Operating 

(dBA) 

Overall Noise Levels 
(Existing Ambient 

with New Plant 
Operating)  

(dBA) 

Measurement Point Locations Time Period Leq Leq Leq Leq 
MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51.0 48.2 53 51 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71.0 0 71 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 44.1 49 46.9 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 46.9 56 55.2 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 47.8 56 55.2 
MP5 (Northwest of site on CR 634) 6-8am 45.5 37.5 46 45.5 
MP5A* (North of site on CR 634) 6-8am 45.5 41.7 47 45.5 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 40.3 47 45.5 
MP6 (West of site at CR 603 and CR 638) 6-8am 46.0 53.8 54 46 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46.0 47.9 50 46 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 43.2 46 42.7 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30am 55.0 48.2 56 55 
MP2* (Southeast of site on CR 505; near train track) 10-11:30am 71.4 0 71 71.4 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30am 58.1 44.1 58 58.1 
MP4* (Northeast of site on SH JJ) 10-11:30am 51.7 46.9 53 51.7 
MP4A* (Northeast of site on SH JJ) 10-11:30am 51.7 47.8 53 51.7 
MP5 (Northwest of site on CR 634) 10-11:30am 60.7 37.5 61 60.7 
MP5A* (North of site on CR 634) 10-11:30am 60.7 41.7 61 60.7 
MP5B* (Northwest of site on CR 603) 10-11:30am 60.7 40.3 61 60.7 
MP6 (West of site at CR 603 and CR 638) 10-11:30am 49.2 53.8 55 49.2 
MP6A* (West of site at CR 603 and CR 638) 10-11:30am 49.2 47.9 52 49.2 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30am 59.4 43.2 60 59.4 

MP1* (Southeast of site at SH DD and SH JJ) 6-7:30pm 55.5 48.2 56 55.5 
MP2* (Southeast of site on CR 505; near train track) 6-7:30pm 58.8 0 59 58.8 
MP3* (East of site on CR 638, east of SH JJ) 6-7:30pm 63.7 44.1 64 63.7 
MP4* (Northeast of site on SH JJ) 6-7:30pm 59.1 46.9 59 59.1 
MP4A* (Northeast of site on SH JJ) 6-7:30pm 59.1 47.8 59 59.1 
MP5 (Northwest of site on CR 634) 6-7:30pm 45.2 37.5 46 45.2 
MP5A* (North of site on CR 634) 6-7:30pm 45.2 41.7 47 45.2 
MP5B* (Northwest of site on CR 603) 6-7:30pm 45.2 40.3 46 45.2 
MP6 (West of site at CR 603 and CR 638) 6-7:30pm 54.8 53.8 57 54.8 
MP6A* (West of site at CR 603 and CR 638) 6-7:30pm 54.8 47.9 56 54.8 
MP7* (West of site on SH DD at 10581 SH DD) 6-7:30pm 47.1 43.2 49 47.1 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 48.2 56 54.7 

MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 0 61 60.6 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 44.1 50 49.1 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 46.9 49 44.7 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 47.8 50 44.7 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 37.5 54 53.6 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 41.7 54 53.6 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 40.3 54 53.6 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 53.8 55 46.5 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 47.9 50 46.5 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 43.2 61 61.3 

*Measurement point is near a sensitive noise receiver.  
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As listed in Table 5-5, the future sound levels during normal operation of the AECI project with 

attenuation on the ID fans are expected to range between approximately 43 dBA at MP7 and 71 dBA at 

MP2 (existing noise level – contribution from the new facility is zero).  The contribution from the AECI 

project at the lowest measurement points is projected to be 38 – 43 dBA, indicating that the contribution 

at these points due to the facility is very low, considering existing background noise levels.  The highest 

noise level has no contribution from the proposed plant.  The maximum increase in sound at any of the 

sensitive noise receivers is predicted to be 4.8 dB.  Therefore, no significant impact is expected. 

 

Part of the proposed project includes a new rail spur that will deliver coal to the site.  Although the trains 

will not be delivering coal at all times of plant operation, the noise from the new rail spur was analyzed as 

part of this project.  It has been assumed that the train whistle (oftentimes the most disturbing sound from 

a train) will not be operating.  Two possible routes are currently being reviewed for coal delivery. 

Alternative 1 would connect the new power plant to the NS or BNSF railroads located to the south of the 

proposed facility, approximately 1 mile away.  Alternative 2 would connect the new power plant to the 

BNSF main line near the Ray/Carroll County Line, approximately 5 miles to the north. The new rail spur 

is expected to travel over SH DD or SH JJ.  AECI is considering that a ramp over the train track will be 

constructed, thereby eliminating the need for the train whistle.  It is also expected that train car 

decoupling will not be occurring since there is enough room in the proposed rail loop that no turn-around 

would be required.  AECI expects about 3 to 4 trains per week will deliver coal to the site.   

 

Trains on-site were modeled using CadnaA and sound levels were estimated for each alternative.  To 

estimate typical overall Leq values that present average noise levels which include trains, the following 

assumptions were used: 

• a train is moving on-site at 25 miles per hour, an overestimate while unloading and arriving on-site 

• a locomotive is idling near the coal unloader 

• 2 trains deliver coal in one day  

• 1 train delivers coal at night in one day 

• trains are 150 cars long 

• rail cars are 54 feet long 

 

The overall Leq values from the operation of the plant and the operation of the train are presented in Table 

5-5A and 5-5B for Alternative 1 and Alternative 2, respectively.  The effect of the trains on the overall 

average noise levels at the nearby residences is minimal.  The maximum increase over normal operation 

of the facility for either alternative is only 0.2 dB.  However, these are average noise levels assuming two 

trains per day and one train per night in any one day. 
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Table 5-5A 
Average Daily Sound Pressure Level Evaluation with Trains, Alternative 1 – dBA 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

New Plant 
Noise Level 

All Units 
Operating 

(dBA) 

Overall Noise 
Levels (Existing 
Ambient with 

New Plant 
Operating)  

(dBA) 
Measurement Point Locations Time Period Leq Leq Leq Leq 

MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51.0 56.0 48.4 53 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71.0 76.0 29.6 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 51.9 44.1 49 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 60.2 47.0 56 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 60.2 47.8 56 
MP5 (Northwest of site on CR 634) 6-8am 45.5 50.5 37.6 46 
MP5A* (North of site on CR 634) 6-8am 45.5 50.5 41.7 47 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 50.5 40.3 47 
MP6 (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 48.0 50 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 47.7 43.4 46 
MP1* (Southeast of site at SH DD and SH JJ) 11am-12:30pm 55.0 60 48.4 56 
MP2* (Southeast of site on CR 505; near train track) 11am-12:30pm 71.4 76.4 29.6 71 
MP3* (East of site on CR 638, east of SH JJ) 11am-12:30pm 58.1 63.1 44.1 58 
MP4* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 47.0 53 
MP4A* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 47.8 53 
MP5 (Northwest of site on CR 634) 11am-12:30pm 60.7 65.7 37.6 61 
MP5A* (North of site on CR 634) 11am-12:30pm 60.7 65.7 41.7 61 
MP5B* (Northwest of site on CR 603) 11am-12:30pm 60.7 65.7 40.3 61 
MP6 (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 48.0 52 
MP7* (West of site on SH DD at 10581 SH DD) 11am-12:30pm 59.4 64.4 43.4 60 

MP1* (Southeast of site at SH DD and SH JJ) 5-6:30pm 55.5 60.5 48.4 56 
MP2* (Southeast of site on CR 505; near train track) 5-6:30pm 58.8 63.8 29.6 59 
MP3* (East of site on CR 638, east of SH JJ) 5-6:30pm 63.7 68.7 44.1 64 
MP4* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 47.0 59 
MP4A* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 47.8 59 
MP5 (Northwest of site on CR 634) 5-6:30pm 45.2 50.2 37.6 46 
MP5A* (North of site on CR 634) 5-6:30pm 45.2 50.2 41.7 47 
MP5B* (Northwest of site on CR 603) 5-6:30pm 45.2 50.2 40.3 46 
MP6 (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 54.0 57 
MP6A* (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 48.0 56 
MP7* (West of site on SH DD at 10581 SH DD) 5-6:30pm 47.1 52.1 43.4 49 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 59.7 48.4 56 
MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 65.6 29.6 61 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 54.1 44.1 50 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 47.0 49 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 47.8 50 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 58.6 37.6 54 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 58.6 41.7 54 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 58.6 40.3 54 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 48.0 50 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 66.3 43.4 61 

*Measurement point is near a sensitive noise receiver. 
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Table 5-5B 
Average Daily Sound Pressure Level Evaluation with Trains, Alternative 2 – dBA 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

New Plant 
Noise Level 

All Units 
Operating 

(dBA) 

Overall Noise 
Levels (Existing 
Ambient with 

New Plant 
Operating) 

(dBA) 

Measurement Point Locations Time Period Leq Leq Leq Leq 
MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51.0 56.0 48.3 53 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71.0 76.0 0.0 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 51.9 44.6 49 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 60.2 47.1 56 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 60.2 48.0 56 
MP5 (Northwest of site on CR 634) 6-8am 45.5 50.5 37.6 46 
MP5A* (North of site on CR 634) 6-8am 45.5 50.5 41.8 47 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 50.5 40.5 47 
MP6 (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 48.0 50 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 47.7 43.3 46 
MP1* (Southeast of site at SH DD and SH JJ) 11am-12:30pm 55.0 60.0 48.3 56 
MP2* (Southeast of site on CR 505; near train track) 11am-12:30pm 71.4 76.4 0.0 71 
MP3* (East of site on CR 638, east of SH JJ) 11am-12:30pm 58.1 63.1 44.6 58 
MP4* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 47.1 53 
MP4A* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 48.0 53 
MP5 (Northwest of site on CR 634) 11am-12:30pm 60.7 65.7 37.6 61 
MP5A* (North of site on CR 634) 11am-12:30pm 60.7 65.7 41.8 61 
MP5B* (Northwest of site on CR 603) 11am-12:30pm 60.7 65.7 40.5 61 
MP6 (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 48.0 52 
MP7* (West of site on SH DD at 10581 SH DD) 11am-12:30pm 59.4 64.4 43.3 60 

MP1* (Southeast of site at SH DD and SH JJ) 5-6:30pm 55.5 60.5 48.3 56 
MP2* (Southeast of site on CR 505; near train track) 5-6:30pm 58.8 63.8 0.0 59 
MP3* (East of site on CR 638, east of SH JJ) 5-6:30pm 63.7 68.7 44.6 64 
MP4* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 47.1 59 
MP4A* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 48.0 59 
MP5 (Northwest of site on CR 634) 5-6:30pm 45.2 50.2 37.6 46 
MP5A* (North of site on CR 634) 5-6:30pm 45.2 50.2 41.8 47 
MP5B* (Northwest of site on CR 603) 5-6:30pm 45.2 50.2 40.5 46 
MP6 (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 54.0 57 
MP6A* (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 48.0 56 
MP7* (West of site on SH DD at 10581 SH DD) 5-6:30pm 47.1 52.1 43.3 49 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 59.7 48.3 56 
MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 65.6 0.0 61 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 54.1 44.6 50 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 47.1 49 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 48.0 50 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 58.6 37.6 54 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 58.6 41.8 54 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 58.6 40.5 54 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 54.0 55 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 48.0 50 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 66.3 43.3 61 

*Measurement point is near a sensitive noise receiver. 
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To determine the maximum noise due to trains on-site, an instantaneous maximum noise level was 

determined using the CadnaA model for both alternatives.  Instantaneous noise levels will be louder at the 

moment that the train is arriving on-site and delivering coal.  To determine the instantaneous noise level 

when the train is moving (and to be conservative, while the locomotive is also idling), the instantaneous 

noise levels are determined assuming that trains are arriving non-stop and traveling at a higher speed (30 

miles per hour).   

 

The overall instantaneous maximum expected noise levels at the nearby residences when trains are 

delivering coal are expected to be approximately the values shown in Table 5-6 for Alternative 1.  Noise 

levels expected from the train when delivering coal to the site will increase the instantaneous noise from 

the existing measured levels by up to 7 dB at MP7 and by slightly more than 5 dB at MP6A.  This 

increase will be barely noticeable during this process, as trains already exist to the south of the site.  MP2, 

while close to the new rail spur, already experiences frequent trains on the railroad that is within 300 feet 

of the residence.    

 

Alternative 2 is expected to increase at MP4A by up to 10 dB over nighttime measured noise levels.  

MP3, MP4, MP6A, and MP7 are also expected to experience increased noise levels when a train passes 

by from 5 to 8 dB over existing noise levels.  Since the trains will only be delivering coal 3 to 4 times per 

week, total, the increase in noise will be sporadic.  It is expected that the train may be traveling at even 

lower speeds once it leaves the main line and gets closer to the plant.  Noise levels will drop considerably 

when the speed of the train is decreased below 30 miles per hour. 

 
In addition to the receivers analyzed near the proposed facility, Alternative 2 may affect other sensitive 

noise receivers between the BNSF main rail line and the facility.   It is estimated that there are 

approximately five residences within 1,200 feet of the proposed route.  The CadnaA model predicted that 

the maximum instantaneous noise level at 1,200 feet from the railroad track when a train is passing by 

would be 55 dBA.  The overall Leq given that two trains pass during the day and one train at night, in one 

24-hour period, is estimated to be 37 dBA.  Therefore, it is expected that within 1,200 feet of the 

proposed railroad track, the residences may experience an increase in noise levels when the train passes 

by.  At 3,000 feet from the track, the instantaneous noise expected from the train diminishes from 55 dBA 

to 37 dBA at a time when a train is traveling on the rail spur, which is a level below all of the existing 

noise levels that were measured in the area.  In addition, the main line BNSF trains travel at much higher 

speeds, therefore the noise from this existing track is louder than expected from the rail spur proposed for 

Alternative 1.  



 

Noise Assessment Study Page 24 Associated Electric Cooperative, Inc. 

Table 5-6A 
Instantaneous (Lmax) Train Sound Pressure Level Evaluation, Alternative 1 - dBA 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

Instantaneous 
New Plant 
Noise Level 
Including 

Trains 
Inx(dBA) 

Overall Noise 
Levels (Existing 
Ambient with 

New Plant 
Operating) (dBA) 

Measurement Point Locations Time Period Leq Leq Lmax Leq 
MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51 56 54.3 56 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71 76 47.4 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 51.9 44.6 49 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 60.2 47.6 56 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 60.2 48.4 56 
MP5 (Northwest of site on CR 634) 6-8am 45.5 50.5 40.1 47 
MP5A* (North of site on CR 634) 6-8am 45.5 50.5 43.9 48 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 50.5 41.4 47 
MP6 (West of site at CR 603 and CR 638) 6-8am 46 51 58.5 59 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46 51 50 51 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 47.7 48.6 50 
MP1* (Southeast of site at SH DD and SH JJ) 11am-12:30pm 55 60 54.3 58 
MP2* (Southeast of site on CR 505; near train track) 11am-12:30pm 71.4 76.4 47.4 71 
MP3* (East of site on CR 638, east of SH JJ) 11am-12:30pm 58.1 63.1 44.6 58 
MP4* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 47.6 53 
MP4A* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 48.4 53 
MP5 (Northwest of site on CR 634) 11am-12:30pm 60.7 65.7 40.1 61 
MP5A* (North of site on CR 634) 11am-12:30pm 60.7 65.7 43.9 61 
MP5B* (Northwest of site on CR 603) 11am-12:30pm 60.7 65.7 41.4 61 
MP6 (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 58.5 59 
MP6A* (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 50 53 
MP7* (West of site on SH DD at 10581 SH DD) 11am-12:30pm 59.4 64.4 48.6 60 

MP1* (Southeast of site at SH DD and SH JJ) 5-6:30pm 55.5 60.5 54.3 58 
MP2* (Southeast of site on CR 505; near train track) 5-6:30pm 58.8 63.8 47.4 59 
MP3* (East of site on CR 638, east of SH JJ) 5-6:30pm 63.7 68.7 44.6 64 
MP4* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 47.6 59 
MP4A* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 48.4 59 
MP5 (Northwest of site on CR 634) 5-6:30pm 45.2 50.2 40.1 46 
MP5A* (North of site on CR 634) 5-6:30pm 45.2 50.2 43.9 48 
MP5B* (Northwest of site on CR 603) 5-6:30pm 45.2 50.2 41.4 47 
MP6 (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 58.5 60 
MP6A* (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 50 56 
MP7* (West of site on SH DD at 10581 SH DD) 5-6:30pm 47.1 52.1 48.6 51 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 59.7 54.3 58 
MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 65.6 47.4 61 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 54.1 44.6 50 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 47.6 49 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 48.4 50 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 58.6 40.1 54 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 58.6 43.9 54 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 58.6 41.4 54 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 58.5 59 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 50 52 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 66.3 48.6 62 

*Measurement point near a sensitive noise receiver. 
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Table 5-6B 
Instantaneous (Lmax) Train Sound Pressure Level Evaluation, Alternative 2 - dBA 

   

Existing 
Ambient 

Noise 
(dBA) 

5-dB 
Increase 

New Plant 
Noise Level 

All Units 
Operating 

(dBA) 

Overall Noise 
Levels (Existing 
Ambient with 

New Plant 
Operating) 

(dBA) 

Measurement Point Locations Time Period Leq Leq Leq Leq 
MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51.0 56.0 50.1 54 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71.0 76.0 0.0 71 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 51.9 53.5 54 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 60.2 52.4 57 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 60.2 54.5 58 
MP5 (Northwest of site on CR 634) 6-8am 45.5 50.5 41.0 47 
MP5A* (North of site on CR 634) 6-8am 45.5 50.5 44.4 48 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 50.5 46.4 49 
MP6 (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 58.9 59 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46.0 51.0 50.1 52 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 47.7 47.9 49 
MP1* (Southeast of site at SH DD and SH JJ) 11am-12:30pm 55.0 60.0 50.1 56 
MP2* (Southeast of site on CR 505; near train track) 11am-12:30pm 71.4 76.4 0.0 71 
MP3* (East of site on CR 638, east of SH JJ) 11am-12:30pm 58.1 63.1 53.5 59 
MP4* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 52.4 55 
MP4A* (Northeast of site on SH JJ) 11am-12:30pm 51.7 56.7 54.5 56 
MP5 (Northwest of site on CR 634) 11am-12:30pm 60.7 65.7 41.0 61 
MP5A* (North of site on CR 634) 11am-12:30pm 60.7 65.7 44.4 61 
MP5B* (Northwest of site on CR 603) 11am-12:30pm 60.7 65.7 46.4 61 
MP6 (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 58.9 59 
MP6A* (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 54.2 50.1 53 
MP7* (West of site on SH DD at 10581 SH DD) 11am-12:30pm 59.4 64.4 47.9 60 

MP1* (Southeast of site at SH DD and SH JJ) 5-6:30pm 55.5 60.5 50.1 57 
MP2* (Southeast of site on CR 505; near train track) 5-6:30pm 58.8 63.8 0.0 59 
MP3* (East of site on CR 638, east of SH JJ) 5-6:30pm 63.7 68.7 53.5 64 
MP4* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 52.4 60 
MP4A* (Northeast of site on SH JJ) 5-6:30pm 59.1 64.1 54.5 60 
MP5 (Northwest of site on CR 634) 5-6:30pm 45.2 50.2 41.0 47 
MP5A* (North of site on CR 634) 5-6:30pm 45.2 50.2 44.4 48 
MP5B* (Northwest of site on CR 603) 5-6:30pm 45.2 50.2 46.4 49 
MP6 (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 58.9 60 
MP6A* (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.8 50.1 56 
MP7* (West of site on SH DD at 10581 SH DD) 5-6:30pm 47.1 52.1 47.9 51 
MP1* (Southeast of site at SH DD and SH JJ) 10-11:30pm 54.7 59.7 50.1 56 
MP2* (Southeast of site on CR 505; near train track) 10-11:30pm 60.6 65.6 0.0 61 
MP3* (East of site on CR 638, east of SH JJ) 10-11:30pm 49.1 54.1 53.5 55 
MP4* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 52.4 53 
MP4A* (Northeast of site on SH JJ) 10-11:30pm 44.7 49.7 54.5 55 
MP5 (Northwest of site on CR 634) 10-11:30pm 53.6 58.6 41.0 54 
MP5A* (North of site on CR 634) 10-11:30pm 53.6 58.6 44.4 54 
MP5B* (Northwest of site on CR 603) 10-11:30pm 53.6 58.6 46.4 54 
MP6 (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 58.9 59 
MP6A* (West of site at CR 603 and CR 638) 10-11:30pm 46.5 51.5 50.1 52 
MP7* (West of site on SH DD at 10581 SH DD) 10-11:30pm 61.3 66.3 47.9 61 

*Measurement point is near a sensitive noise receiver. 
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6.0 Impacts to Sensitive Noise Receptors 

Noise predicted from the AECI facility equipment is expected to be barely audible to the sensitive noise 

receptors in the area of the site.  During normal operation without train activity, three receivers (MP4, 

MP4A, and MP1) are expected to possibly experience a greater than 5 dB increase; however, the greatest 

increase in noise level will only be up to 7 dB.  With ID fan enclosures that attenuate the fans by 10 dB, 

none of the sensitive noise receivers will experience an increase in noise levels over 5 dB. 

 

No schools, hospitals, or other community facilities, which would be considered sensitive noise receptors, 

are located within one mile of the site.  The closest sensitive noise receiver to the proposed facility is 

located at MP1.  Sound levels at the MP1 residence are expected to be up to 51dBA from the facility 

(without attenuation of the ID Fans) or 48 dBA with attenuation.  Existing sound levels at this 

measurement point vary from 51 to 56 dBA which is near or exceeding the project sound from the 

operation of the new facility.  Therefore, no significant increase (around 5 dBA) in sound levels at this 

residence is expected.  The second closest residence is MP4A.  Without attenuation on the ID fans, it is 

expected that the sound levels will increase up to 7 dB during normal operation.  (Existing levels range 

from 45 to 59 dBA with the new facility contributing 51 dBA to the overall measurement.)  With sound 

level enclosures on the ID fans, no increase over 5 dB is expected at any of the nearby sensitive noise 

receivers.   

 

With train operation, the overall daily Leq sound level is not expected to increase significantly from 

normal daily operation of the facility.  Rail deliveries are only expected 3 to 4 times per week and the 

speed of the train will be low, with actual speeds around 10 to 15 miles per hour, which will greatly 

reduce the noise expected due to the trains.  Existing trains already operate at high speeds along the NS 

and BNSF rails to the south approximately 1 mile away, which contribute to the existing noise levels 

significantly to the south of the site.  Noise from the train activities will not increase noise above the 

operational noise levels that are averaged over the day and night assuming only two trains per day and 

one train per night in any one day for either alternative.  During the period that a train may be traveling at 

slightly higher speeds (30 mph) to the facility from the main line(s), instantaneous noise levels are not 

expected to increase over the normal operation noise at any of the receptors by more than about 4 dB near 

the facility.  As such, it is not expected that the train activities will significantly increase noise levels at 

the nearby residences.  A few more residences may be impacted if Alternative 2 is chosen for the rail spur 

as it is a longer distance to the main line.  Since the trains will be very sporadic at only 3 to 4 trains per 

week, impact from noise should be minimal.   
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As discussed in Section 3, HUD guideline noise levels for outside activity are 65 dBA.  Only MP2 will 

experience noise levels above this level, and it already experiencing noise levels above this limit due to its 

proximity to the existing rail line.  All sensitive noise receivers will remain below this threshold, so no 

impact is expected due to operation of the facility or operation of the rail spur. 

 

Sound from new equipment proposed for the facility will propagate in approximately circular contours of 

equal sound pressure.  Figure 6-1 is a contour map of the expected sound levels from the facility with ID 

fan attenuation of 10 dB, with 5-dBA increments extended out to cover all receivers.  Figure 6-2A and 6-

2B display the worst-case sound levels as a result of the train traveling to the site for coal unloading for 

Alternative 1 and Alternative 2, respectively.
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7.0 Construction Noise 

Construction of the proposed AECI facility will take several years.  During this time, several noise 

emitting sources will be on-site.  To estimate the sound produced during the construction of the facility, a 

program developed by the Federal Highway Administration (FHWA) and the Department of 

Transportation (DOT) for highway road construction projects was used: Roadway Construction Noise 

Model (RCNM), Version 1.0.  Since highway road construction uses a lot of the same equipment as 

power plant construction, and because this is one of the few tools available to estimate noise from 

construction activities, this program is appropriate for modeling noise from construction of the AECI 

facility. 

 

The closest receivers to the site in each direction were modeled.  Equipment assumed to be on-site during 

construction was selected from the RCNM model.  The equipment included in the model and the percent 

of operation during the day is shown in Table 7-1. 

Table 7-1 
Construction Equipment, Noise Levels and Percent Usage  

for Construction of Facility 
Equipment Noise Level 

Lmax 
Description 

Usage 
(%) (dBA) 

Vibratory Pile Driver 20 100.8 
Backhoe 40 77.6 
Compactor (ground) 20 83.2 
Concrete Mixer Truck 40 78.8 
Crane 16 80.6 
Grader 40 85 
Dump Truck 40 76.5 
Flat Bed Truck 40 74.3 
Front End Loader 40 79.1 
Pneumatic Tools 50 85.2 
Rivet Buster/chipping gun 20 79.1 
Welder / Torch 40 74 
Man Lift 20 74.7 

 

The output of the model displays the Lmax and Leq values for construction noise at each of the receivers. 

Table 7-2 displays the sound levels expected during construction compared to the existing noise levels in 

the area during the day, as outside sound-emitting construction activities will occur during the daytime 

hours only. 

Overall, construction noise impacts at the nearby residences will not exceed 7 dB for a daily average 

except at one receiver during one time period.  Instantaneous noise levels are expected to increase for 
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sporadic short periods above 10 dB over the existing noise levels.  The average (Leq) noise level and the 

Lmax noise levels at each residence to the construction activities will be below the HUD standard for 

outside areas in a residential area (65 dBA).  Every precaution will be taken to minimize noise impacts to 

the surrounding community during the construction of the facility.  Some of these options are discussed in 

Section 8 of this report. 

Table 7-2 
Estimated Construction Noise Levels, Maximum (Lmax) and Average (Leq) 

   

Existing 
Ambient 

Noise 
(dBA) 

Instantaneous 
Maximum 

Construction 
Noise Level 

(dBA) 

Daily Average 
Construction Noise 

Level (dBA) 
Measurement Point Locations Time Period Leq Lmax Leq 

MP1* (Southeast of site at SH DD and SH JJ) 6-8am 51 63.9 58 
MP2* (Southeast of site on CR 505; near train track) 6-8am 71 57.1 51 
MP3* (East of site on CR 638, east of SH JJ) 6-8am 46.9 56.2 50 
MP4* (Northeast of site on SH JJ) 6-8am 55.2 61.4 55 
MP4A* (Northeast of site on SH JJ) 6-8am 55.2 61.4 55 
MP5 (Northwest of site on CR 634) 6-8am 45.5 58.4 52 
MP5A* (North of site on CR 634) 6-8am 45.5 58.4 52 
MP5B* (Northwest of site on CR 603) 6-8am 45.5 58.4 52 
MP6 (West of site at CR 603 and CR 638) 6-8am 46 59.7 54 
MP6A* (West of site at CR 603 and CR 638) 6-8am 46 59.7 54 
MP7* (West of site on SH DD at 10581 SH DD) 6-8am 42.7 58.4 52 

MP1* (Southeast of site at SH DD and SH JJ) 11am-12:30pm 55 63.9 58 
MP2* (Southeast of site on CR 505; near train track) 11am-12:30pm 71.4 57.1 51 
MP3* (East of site on CR 638, east of SH JJ) 11am-12:30pm 58.1 56.2 50 
MP4* (Northeast of site on SH JJ) 11am-12:30pm 51.7 61.4 55 
MP4A* (Northeast of site on SH JJ) 11am-12:30pm 51.7 61.4 55 
MP5 (Northwest of site on CR 634) 11am-12:30pm 60.7 58.4 52 
MP5A* (North of site on CR 634) 11am-12:30pm 60.7 58.4 52 
MP5B* (Northwest of site on CR 603) 11am-12:30pm 60.7 58.4 52 
MP6 (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 59.7 54 
MP6A* (West of site at CR 603 and CR 638) 11am-12:30pm 49.2 59.7 54 
MP7* (West of site on SH DD at 10581 SH DD) 11am-12:30pm 59.4 58.4 52 
MP1* (Southeast of site at SH DD and SH JJ) 5-6:30pm 55.5 63.9 58 
MP2* (Southeast of site on CR 505; near train track) 5-6:30pm 58.8 57.1 51 
MP3* (East of site on CR 638, east of SH JJ) 5-6:30pm 63.7 56.2 50 
MP4* (Northeast of site on SH JJ) 5-6:30pm 59.1 61.4 55 
MP4A* (Northeast of site on SH JJ) 5-6:30pm 59.1 61.4 55 
MP5 (Northwest of site on CR 634) 5-6:30pm 45.2 58.4 52 
MP5A* (North of site on CR 634) 5-6:30pm 45.2 58.4 52 
MP5B* (Northwest of site on CR 603) 5-6:30pm 45.2 58.4 52 
MP6 (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.7 54 
MP6A* (West of site at CR 603 and CR 638) 5-6:30pm 54.8 59.7 54 
MP7* (West of site on SH DD at 10581 SH DD) 5-6:30pm 47.1 58.4 52 

*Measurement point is near a sensitive noise receiver. 
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8.0 Equipment and Procedures to Mitigate the Effects of Noise Emissions 
During Construction and Operation 

The following procedures could be used to mitigate sound during construction and operation of the 

Project. 

Construction – The construction of the proposed facility will be similar to that of any other medium to 

large-scale construction project and will generally employ the same types of construction equipment 

engaged at other construction sites.  Pile driving, typically one of the noisiest construction activities, will 

be required; however, this activity will be limited to daytime operation and will be sporadic during the 

initial construction phase only.  Overall, site work is expected to take approximately 48 months, during 

which a number of different construction phases will be completed.   

 

Each phase will employ a different mix of equipment and will have different noise emissions.  To reduce 

noise impacts on nearby residences, most on-site project construction work will be scheduled to occur 

during daylight hours when people are generally less sensitive to noise.  Construction work at night could 

be limited to relatively quiet activities, such as interior work.  Engine-powered construction equipment 

used on-site should be equipped with exhaust mufflers. 

 

Operation – Building materials can be selected for their sound attenuating properties.  Standard silencing 

features of stacks and their sound attenuating properties should be considered when specific equipment is 

selected.  The use of acoustic/weather enclosures around major outdoor equipment would help to mitigate 

the overall sound from the site.  

 

8.0 Conclusion 

A facility noise evaluation has been performed for the AECI coal-fired power plant facility proposed near 

Norborne, Missouri.  The noise evaluation included an ambient noise survey to quantify the existing 

acoustical environment and noise modeling to predict sound levels in the community resulting from 

operation of the facility, including a new rail spur proposed for the facility.   

 

No noise regulations were identified that are applicable to the AECI facility for the State of Missouri, 

Carroll County, Egypt Township, or the city of Norborne, where the proposed site is located. 

 

Overall background readings were fairly low with the higher sound measurement readings being due to 

traffic noise (trains and road vehicles) and insects.  Predicted operational sound levels will be only 

slightly higher than ambient levels.  In some cases, the existing sound level is louder than the predicted 

noise emanating from the proposed facility.  Noise attenuating equipment and materials could be 
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incorporated into the equipment design to minimize sound impacts of the facility on the surrounding area.  

Given the site layout, noise emissions used in the model, and potentially attenuating the ID fans by 10 dB, 

it is predicted that the measurement points will observe no more than a 5 dB increase over background 

sound levels.  Without noise attenuation, the maximum expected increase is 7 dB which is not far above 

the 5 dB goal.  The noise model also assumed conservative noise emissions for each piece of equipment.  

Therefore, the anticipated proposed project noise impacts on surrounding areas are minimal.  Railroad 

noise is also considered to be minimal, given the location and speed of the proposed spur and the existing 

rails already emitting noise in the area.  

 

Noise attenuation measures will be evaluated during the design of the proposed project that will limit 

sound level increases to 3 to 5 dB at residences near the plant.  Other attenuation options may be available 

if actual design of the plant is modeled to show more than a 5 dB increase over existing levels at 

receptors.  Other options include attenuation of other equipment, acquisition of the sensitive noise 

receptor properties, acoustic walls, low-sound fans and enclosures.   

 

Construction noise may increase noise levels in the area for brief sporadic periods during the construction 

phase of the project.  An increase in noise will be intermittent, and all appropriate actions will be taken to 

minimize noise impacts on the surrounding community.
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Figure A-1 
August 15-16, 2006 24-Hour Noise Survey - South Point (S24)
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Figure A-2
 August 15-16, 2006 24-Hour Noise Survey - North Point (N24)
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46472 Federal Register / Vol. 70, No. 153 / Wednesday, August 10, 2005 / Notices 

SUMMARY: In accordance with the 
Paperwork Reduction Act of 1995 and 
Office of Management and Budget 
(OMB) regulations at 5 CFR part 1320, 
this notice announces the intent of the 
Cooperative State Research, Education, 
and Extension Service (CSREES) to 
request approval for an extension of the 
currently approved information 
collection for the CSREES proposal 
review process.
DATES: Written comments on this notice 
must be received by October 11, 2005, 
to be assured of consideration. 
Comments received after that date will 
be considered to the extent practicable.
ADDRESSES: You may submit comments, 
by any of the following methods: Mail: 
CSREES, USDA, STOP 2216, 1400 
Independence Avenue, SW., 
Washington, DC 20250–2216; Hand 
Delivery/Courier: 800 9th Street, SW., 
Waterfront Centre, Room 4217, 
Washington, DC 20024; Fax: 202–720–
0857; or e-mail: 
jhitchcock@csrees.usda.gov.
FOR FURTHER INFORMATION CONTACT: 
Jason Hitchcock, (202) 720–4343.
SUPPLEMENTARY INFORMATION: 

Title: CSREES Proposal Review 
Process. 

OMB Number: 0524–0041. 
Expiration Date of Current Approval: 

06/30/2006. 
Type of Request: Intent to seek 

approval for the revision of a currently 
approved information collection for 
three years. 

Abstract: CSREES is responsible for 
performing a review of proposals 
submitted to CSREES competitive award 
programs in accordance with section 
103(a) of the Agricultural Research, 
Extension, and Education Reform Act of 
1998, 7 U.S.C. 7613(a). Reviews are 
undertaken to ensure that projects 
supported by CSREES are of high 
quality and are consistent with the goals 
and requirements of the funding 
program. 

Proposals submitted to CSREES 
undergo a programmatic evaluation to 
determine worthiness of Federal 
support. The evaluations consist of a 
peer panel review and may also entail 
an assessment by Federal employees 
and mail-in (ad-hoc) reviews. 

Need and Use of the Information: The 
information collected from the 
evaluations is used to support CSREES 
grant programs. CSREES uses the results 
of each proposal evaluation to 
determine whether a proposal should be 
declined or recommended for award. 
When CSREES has rendered a decision, 
copies of reviews, excluding the names 
of the reviewers and summaries of 
review panel deliberations, if any, are 

provided to the submitting Project 
Director. 

Given the highly technical nature of 
many of these proposals, the quality of 
the peer review greatly depends on the 
appropriate matching of the subject 
matter of the proposal with the 
technical expertise of the potential 
reviewer. In order to obtain this 
information, an electronic questionnaire 
is used to collect information about 
potential panel and ad-hoc reviewers. If 
the reviewer is already in our database, 
the questionnaire asks potential 
reviewers to update their basic 
biographical information including 
address, contact information, 
professional expertise, and their 
availability to review for CSREES in the 
future. New reviewers are prompted to 
complete the questionnaire. This 
information has been invaluable in the 
CSREES review process, which has been 
recognized by the grantee and grantor 
community for its quality.

The applications and associated 
materials made available to reviewers, 
as well as the discussions that take 
place during panel review meetings are 
strictly confidential and are not to be 
disclosed to or discussed with anyone 
who has not officially been designated 
to participate in the review process. 
While each panelist certifies when 
preparing a review that they do not have 
a conflict of interest with a particular 
application and will maintain its 
confidentiality in the Peer Review 
System, CSREES collects a certification 
of the panelist intent at the time of the 
panel review proceedings to emphasize 
and reinforce confidentiality not only of 
applications and reviews but also panel 
discussions. On the Conflict of Interest 
and Confidentiality Certification Form, 
the panelists affirm they understand the 
conflict of interest guidelines and will 
not be involved in the review of the 
application(s) where a conflict exists. 
Panelists also affirm their intent to 
maintain the confidentiality of the panel 
process and not disclose to another 
individual any information related to 
the peer review or use any information 
for personal benefit. 

Estimate of Burden: CSREES estimates 
that anywhere from one hour to twenty 
hours may be required to review a 
proposal. Approximately five hours are 
required to review an average proposal. 
Each proposal receives an average of 
four reviews, accounting for an annual 
burden of 20 hours per proposal. 
CSREES estimates it receives 4,600 
proposals each year. The total annual 
burden in reviewing proposals is 92,000 
hours. CSREES estimates that the 
potential reviewer questionnaire takes 
10 minutes to complete. The database 

consists of approximately 50,000 
reviewers. The total annual burden on 
reviewers completing the questionnaire 
is 8,330 hours. CSREES estimates that 
the potential Conflict of Interest and 
Confidentiality Certification Form takes 
10 minutes to complete. The agency has 
approximately 1,000 panelists each 
year. The total annual burden of the 
certification form is 167 hours. The total 
annual burden of these components of 
the entire review process is 100,497 
hours. 

Comments: Comments are invited on: 
(a) Whether the proposed collection of 
information is necessary for the proper 
performance of the functions of the 
Agency, including whether the 
information will have practical utility; 
(b) the accuracy of the Agency estimate 
of the burden of the proposed collection 
of information; (c) ways to enhance the 
quality, utility, and clarity of the 
information to be collected; and (d) 
ways to minimize the burden of the 
collection of information on those who 
are to respond, including through the 
use of appropriate automated, 
electronic, mechanical, or other 
technological collection techniques or 
other forms of information technology. 

All responses to this notice will be 
summarized and included in the request 
to OMB for approval. All comments will 
become a matter of public record.

Done in Washington, DC, this 1st day of 
August, 2005. 
Merle D. Pierson, 
Deputy Under Secretary, Research, 
Education, and Economics.
[FR Doc. 05–15768 Filed 8–9–05; 8:45 am] 
BILLING CODE 3410–22–P

DEPARTMENT OF AGRICULTURE

Rural Utilities Service 

Associated Electric Cooperative, Inc.; 
Notice of Intent To Hold Public 
Scoping Meetings and Prepare an 
Environmental Impact Statement

AGENCY: Rural Utilities Service, USDA.
ACTION: Notice of intent to hold public 
scoping meetings and prepare an 
environmental impact statement (EIS). 

SUMMARY: The Rural Utilities Service 
(RUS) intends to hold public scoping 
meetings and prepare an environmental 
impact statement (EIS) in connection 
with possible impacts related to a 
project proposed by Associated Electric 
Cooperative, Inc. (AECI), with 
headquarters in Springfield, Missouri. 
The proposal consists of the 
construction and operation of a nominal 
660 megawatt coal-based electrical 
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generating plant and associated 
transmission facilities. A proposed and 
an alternate site both near the Missouri 
River in the northwest quadrant of 
Missouri have been identified by AECI. 
AECI is requesting RUS to provide 
financing for the proposed project.
DATES: RUS will conduct four public 
scoping meetings in an open-house 
format followed by a discussion period: 
August 22, 2005, Oregon, Missouri, at 
T.J. Hall Community Center, 104 S. 
Main; August 23, 2005, Sedalia, 
Missouri, at Missouri Electric 
Cooperatives Building, State Fair 
Grounds, 2503 W. 16th St.; August 24, 
2005, Salisbury, Missouri, at Knights of 
Columbus Building, 311 E. Patterson 
Ave.; August 25, 2005, Norborne, 
Missouri, at Goppert Community 
Building, 201 S. Pine. The open house 
will be held from 4–6 p.m. with the 
discussion period from 6:30–7:30 p.m. 

A Site Selection Study and Macro 
Corridor Study Report, prepared by 
Associated Electric Cooperative, will be 
presented at the public scoping meeting. 
The Report is available for public 
review at RUS at the address provided 
in this notice, at Associated Electric 
Cooperative, 2814 S. Golden, 
Springfield, Missouri 65807 and at: 
Cameron Public Library 

312 N. Chestnut St. 
Cameron, MO 64429
Phone: 816/632–2311 

Concordia Library 
709 S. Main St. 
Concordia, MO 64020 
Phone: 660/463–2277

Hale Library & Museum 
321 Main St. 
Hale, MO 64643
Phone: 660/565–2617

Mid-Continent Public Library, Kearney 
Branch 

100 S. Platte-Clay Way 
Kearney, MO 64060–7640 
Phone: 816/628–5055

Macon Public Library 
210 N. Rutherford St. 
Macon, MO 63552
Phone: 660/385–3314

Carrollton Public Library 
1 N. Folger St. 
Carrollton, MO 64633 
Phone: 660/542–0183 

Mid-Continent Public Library, Excelsior 
Springs Branch 

1460 Kearney Road 
Excelsior Springs, MO 64024–1746 
Phone: 816/630–6721 

Robertson Memorial Library 
19 W. 20th St. 
Higginsville, MO 64037 
Phone: 660/584–2880 

Lexington Library 
1008 Main St. 

Lexington, MO 64067 
Phone: 660/259–3071 

Marshall Public Library 
214 N. Lafayette 
Marshall, MO 65340 
Phone: 660/886–3391

Maryville Public Library 
509 N. Main St. 
Maryville, MO 64468 
Phone: 660/582–5281 

Little Dixie Regional Library 
111 N. 4th St. 
Moberly, MO 65270 
Phone: 660/263–4426 

Oregon Public Library 
103 S. Washington St. 
Oregon, MO 64473 
Phone: 660/446–3586 

Dulany Memorial Library 
501 S. Broadway 
Salisbury, MO 65281 
Phone: 660/388–5712 

Boonslick Regional Library, Sedalia 
Branch 

219 W. 3rd St. 
Sedalia, MO 65301 
Phone: 660/827–7323 

Carnegie Library 
316 Massachusetts St. 
St. Joseph, MO 64504 
Phone: 816/238–0526 

East Hills Library 
502 N. Woodbine Road, Suite A 
St. Joseph, MO 64506 
Phone: 816/236–2136 

Washington Park Library 
1821 N. Third St. 
St. Joseph, MO 64505 
Phone: 816/232–2052 

Boonslick Regional Library 
950 E. Main St. 
Warsaw, MO 65355 
Phone: 660/438–5211 

DeKalb County Public Library 
201 N. Polk St. 
Maysville, MO 64469 
Phone: 816/449–5695 

Mound City Public Library 
205 E. 6th St. 
Mound City, MO 64470 
Phone: 660/442–5700 

Ray County Library 
219 S. College St. 
Richmond, MO 64085 
Phone: 816/470–3291 

Rolling Hills Consolidated Library: 
Savannah 

514 W. Main St. 
Savannah, MO 64485 
Phone: 816/324–4569 

Sedalia Public Library 
311 W. Third St. 
Sedalia, MO 65301 
Phone: 660/826–1314 

Downtown Library 
927 Felix St. 
St. Joseph, MO 64501 
Phone: 816/232–7729 

Rolling Hills Consolidated Library: 
Eastside 

1904 N. Belt Highway 
St. Joseph, MO 64506 
Phone: 816/232–5479 

Sweet Springs Public Library 
323 Spring St. 
Sweet Springs, MO 65351 
Phone: 660/335–4314 

Norborne Public Library 
109 East 2nd Street 
Norborne, MO 64668 
Voice: 816/594–3514

FOR FURTHER INFORMATION CONTACT: 
Stephanie Strength, Environmental 
Protection Specialist, RUS, Engineering 
and Environmental Staff, 1400 
Independence Avenue, SW., Stop 1571, 
Washington, DC 20250–1571, telephone: 
(202) 720–0468 or e-mail: 
stephanie.strength@usda.gov, or Charles 
Means, Senior Regulatory Policy 
Analyst, Associated Electric 
Cooperative, Inc., P.O. Box 754, 
Springfield, Missouri 65801 or e-mail: 
cmeans@aeci.org.

SUPPLEMENTARY INFORMATION: AECI 
proposes to construct and operate a 
nominal 660-megawatt coal-based 
electric generating facility at one of two 
sites in northwest Missouri. Its 
proposed site is just west of Norborne, 
Missouri, in Carroll County. The 
alternate site is west of Big Lake, 
Missouri, along the Missouri River and 
just south of U.S. Highway 159 in Holt 
County. Fuel will be supplied to the 
plant at either site by rail; competing 
rail options will be evaluated. 

Construction of the project at either 
site will require the construction of new 
transmission facilities. Substation 
upgrades and approximately 135 miles 
of 345-kV transmission line would be 
required to connect the new plant to 
AECI’s transmission system. For the 
proposed Norborne site, one line would 
go east to the existing Thomas Hill 
Substation, and one line would go south 
to Sedalia and then to a new substation 
in eastern Benton County. For the Holt 
County site, a double circuit 345-kV line 
would be required from the plant to the 
Fairport Substation in DeKalb County 
and a single circuit 345-kV line from the 
Fairport Substation to a new substation 
near Orrick, Missouri, in southwest Ray 
County. AECI’s schedule calls for these 
facilities to be in commercial operation 
by May 2011. 

Alternatives to be considered by RUS 
include no action, purchased power, 
renewable energy sources, distributed 
generation, and alternative site 
locations. Comments regarding the 
proposed project may be submitted 
(orally or in writing) at the public 
scoping meetings or in writing no later 
than September 26, 2005 to RUS at the 
address provided in this notice. 
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RUS will use input provided by 
government agencies, private 
organizations, and the public in the 
preparation of a Draft EIS. The Draft EIS 
will be available for review and 
comment for 45 days. A Final EIS will 
then be prepared that considers all 
comments received. The Final EIS will 
be available for review and comment for 
30 days. Following the 30-day comment 
period, RUS will prepare a Record of 
Decision (ROD). Notices announcing the 
availability of the Draft and Final EIS 
and the ROD will be published in the 
Federal Register and in local 
newspapers. 

Any final action by RUS related to the 
proposed project will be subject to, and 
contingent upon, compliance with all 
relevant Federal, State and local 
environmental laws and regulations and 
completion of the environmental review 
requirements as prescribed in the RUS 
Environmental Policies and Procedures 
(7 CFR part 1794).

Dated: August 4, 2005. 
Glendon D. Deal, 
Director, Engineering and Environmental 
Staff, Water and Environmental Programs, 
Rural Utilities Service.
[FR Doc. 05–15766 Filed 8–9–05; 8:45 am] 
BILLING CODE 3410–15–P

ANTITRUST MODERNIZATION 
COMMISSION 

Request for Public Comment

AGENCY: Antitrust Modernization 
Commission.
ACTION: Request for public comment.

SUMMARY: The Antitrust Modernization 
Commission requests comments from 
the public regarding specific questions 
relating to the issues selected for 
Commission study.
DATES: Comments are due by September 
30, 2005.
ADDRESSES: By electronic mail: 
comments@amc.gov. By mail: Antitrust 
Modernization Commission, Attn: 
Public Comments, 1120 G Street, NW., 
Suite 810, Washington, DC 20005.
FOR FURTHER INFORMATION CONTACT: 
Andrew J. Heimert, Executive Director & 
General Counsel, Antitrust 
Modernization Commission. Telephone: 
(202) 233–0701; e-mail: info@amc.gov. 
Internet: http://www.amc.gov.
SUPPLEMENTARY INFORMATION: The 
Antitrust Modernization Commission 
was established to ‘‘examine whether 
the need exists to modernize the 
antitrust laws and to identify and study 
related issues.’’ Antitrust Modernization 
Commission Act of 2002, Pub. L. 107–

273, § 11053, 116 Stat. 1856. In 
conducting its review of the antitrust 
laws, the Commission is required to 
‘‘solicit the views of all parties 
concerned with the operation of the 
antitrust laws.’’ Id. By this request for 
comments, the Commission seeks to 
provide a full opportunity for interested 
members of the public to provide input 
regarding certain issues selected for 
Commission study. From time to time, 
the Commission may issue additional 
requests for comment on issues selected 
for study. 

Comments should be submitted in 
written form. Comments should identify 
the topic to which it relates. Comments 
need not address every question within 
the topic. Comments exceeding 1500 
words should include a brief (less than 
250 word) summary. Commenters may 
submit additional background materials 
(such as articles, data, or other 
information) relating to the topic by 
separate attachment. 

Comments should identify the person 
or organization submitting the 
comments. If comments are submitted 
by an organization, the submission 
should identify a contact person within 
the organization. Comments should 
include the following contact 
information for the submitter: an 
address, telephone number, and e-mail 
address (if available). Comments 
submitted to the Commission will be 
made available to the public in 
accordance with federal laws. 

Comments may be submitted either in 
hard copy or electronic form. Electronic 
submissions may be sent by electronic 
mail to comments@amc.gov. Comments 
submitted in hard copy should be 
delivered to the address specified above, 
and should enclose, if possible, a CD–
ROM or a 31⁄2-inch computer diskette 
containing an electronic copy of the 
comment. The Commission prefers to 
receive electronic documents (whether 
by e-mail or on CD–ROM/diskette) in 
portable document format (.pdf), but 
also will accept comments in Microsoft 
Word format. 

The AMC has issued this request for 
comments pursuant to its authorizing 
statute and the Federal Advisory 
Committee Act. Antitrust Modernization 
Commission Act of 2002, Pub. L. 107–
273, § 11053, 116 Stat. 1758, 1856; 
Federal Advisory Committee Act, 5 
U.S.C. App., § 10(a)(3). 

Topic for Comment 
The Commission requests comment 

on the following topic. 

Criminal Remedies 
1. In setting corporate fines for 

criminal Sherman Act violations, 

should there be a means for 
differentiation based on differences in 
the severity or culpability of the 
behavior? 

A. Do the Sentencing Guidelines 
provide an adequate method of 
distinguishing between violations with 
differing degrees of culpability? For 
example, should the Sentencing 
Guidelines provide distinctions between 
different types of antitrust crimes (e.g., 
price fixing versus monopolization)? 

B. The Sentencing Guidelines use 
20% of the volume of commerce 
affected as the starting point for 
computation of corporate antitrust fines. 
See United States Sentencing 
Commission, Guidelines Manual § 2R1.1 
(2004). Does the volume of commerce 
provide an adequate measure for setting 
fines? If not, what other measure(s) or 
methods would provide a more 
appropriate way for the Guidelines to 
establish fine levels? 

2. The Sherman Act provides for a 
maximum fine of $100 million (or, 
previously, $10 million). The 
government may seek criminal fines in 
excess of that maximum pursuant to 18 
U.S.C. 3571(d). 

A. Should ‘‘twice the gross gain or 
twice the gross loss’’ as provided in 
Section 3571(d) be calculated based on 
the gain or loss from all coconspirator 
sales or on only the defendant’s sales? 

B. Should fines above the statutory 
maximum, and thus limited by Section 
3571(d), be based on 20% of gross sales 
as provided for in the Sentencing 
Guidelines, as they are for fines below 
the statutory maximum, or should they 
be calculated differently? If differently, 
how should they be calculated?

Dated: August 4, 2005.
By direction of the Antitrust 

Modernization Commission. 
Andrew J. Heimert, 
Executive Director & General Counsel, 
Antitrust Modernization Commission.
[FR Doc. 05–15806 Filed 8–9–05; 8:45 am] 
BILLING CODE 6820–YM–P

DEPARTMENT OF COMMERCE

Foreign–Trade Zones Board

(Docket 37–2005)

Foreign–Trade Zone 123 Denver, 
Colorado, Application For Subzone, 
the Eastman Kodak Company, (X–ray 
film, Color Paper, Digital Media, Inkjet 
Paper, and Entertainment Imaging), 
Windsor, Colorado

An application has been submitted to 
the Foreign–Trade Zones Board (the 
Board) by the City and County of 
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documentation, project work plan and 
timeline, social impacts, evaluation and 
monitoring, equipment description, 
budget justification, budget 
requirements, financial feasibility, and 
appendices. The project narrative 
should provide a clear description of the 
work to be undertaken and how it will 
be accomplished. It should address the 
technical approach work plan under 
criteria 2 listed in Section 5. The project 
narrative is limited to a total of 10 pages 
excluding cover page, budget 
justification, budget, appendices and 
financial documentation. 

c. Detailed Financial Information. 
Detailed financial information is 
requested to assess the potential and the 
capability of the applicant. Financial 
information remains confidential. The 
financial information should provide a 
general overview of historical financial 
performance, projections (Pro Forma), 
and cash flow statements. Standard 
principles should be used for 
developing the required financial 
information. Strong applications have 
benefited from the use of a certified 
accountant to develop this information. 
Applicants should refer to the 
Technology Marketing Unit’s Web site 
for the financial information templates, 
as well as an example http:// 
www.fpl.fs.fed.us/tmu (under Woody 
Biomass Grants). 

d. Full-Application Delivery. Full 
applications must be postmarked by 
March 1, 2006, and received no later 
than 5 p.m. Central Standard Time on 
March 8, 2006, by the Technology 
Marketing Unit at the Forest Products 
Laboratory. Hand-delivered, e-mail, or 
fax applications shall not be accepted. 
No exceptions allowed. Please send pre- 
applications to the address listed in the 
ADDRESSES section of this notice. 

8. Appendices. The following 
information must be included in the 
appendix of the pre-application and the 
full-application package: 

a. Letter of Support and Biomass 
Availability From Local USDA Forest 
Service District Ranger or Forest 
Supervisor: This letter must describe the 
status of National Environmental Policy 
Act (NEPA), acres, timeframes, available 
volumes, and opportunities for 
applicant to access these volumes. 

b. Letters of Support From Partners, 
Individuals, or Organizations: Letters of 
support should be included in an 
appendix and are intended to display 
the degree of collaboration occurring 
between the different entities engaged in 
the project. These letters must include 
commitments of cash or in-kind services 
from all partners and must support the 
amounts listed in the budget. Each letter 

of support should be limited to one page 
in length. 

c. Key Personnel Qualifications: 
Qualifications of the project manager 
should be included in an appendix. 
Qualifications are limited to two pages 
in length and should contain the 
following: resume, biographical sketch, 
references, and demonstrated ability to 
manage the grant. 

Dated: September 26, 2005. 
Kent P. Connaughton, 
Associate Deputy Chief, State and Private 
Forestry. 
[FR Doc. 05–19546 Filed 9–29–05; 8:45 am] 
BILLING CODE 3410–11–P 

DEPARTMENT OF AGRICULTURE 

Rural Utilities Service 

Associated Electric Cooperative, Inc.; 
Notice of Extension of Public Scoping 
Comment Period 

AGENCY: Rural Utilities Service, USDA. 

ACTION: Notice of extension of public 
scoping comment period. 

SUMMARY: Upon request the Rural 
Utilities Service (RUS) agrees to extend 
the public scoping comment period by 
30 days prior to the preparation of an 
environmental impact statement (EIS) in 
connection to a project proposed by 
Associated Electric Cooperative, Inc. 
(AECI), with headquarters in 
Springfield, Missouri. A previous notice 
was published in the Federal Register 
on August 10, 2005 announcing RUS’s 
intent to prepare an EIS and to hold 
public scoping meetings. The proposal 
consists of the construction and 
operation of a nominal 660 megawatt 
coal-based electrical generating plant 
and associated transmission facilities. A 
proposed and an alternate site both near 
the Missouri River in the northwest 
quadrant of Missouri have been 
identified by AECI. AECI is requesting 
RUS to provide financing for the 
proposal. 

DATES: Send comments to RUS, at the 
address listed below on or before 
October 28, 2005. 

A Site Selection Study and Macro 
Corridor Study Report, prepared by 
Associated Electric Cooperative, is 
available for public review on the RUS 
Web site http://www.usda.gov/rus/ 
water/ees/eis.htm, at Associated Electric 
Cooperative offices at, 2814 S. Golden, 
Springfield, Missouri 65807, and at the 
following public repositories: 
Cameron Public Library, 312 N. Chestnut St., 

Cameron, MO 64429, Phone 816/632–2311. 

Concordia Library, 709 S. Main St., 
Concordia, MO 64020, Phone: 660/463– 
2277. 

Hale Library & Museum, 321 Main St., Hale, 
MO 64643, Phone: 660/565–2617. 

Mid-Continent Public Library, Kearney 
Branch, 100 S. Platte-Clay Way, Kearney, 
MO 64060–7640, Phone: 816/628–5055. 

Macon Public Library, 210 N. Rutherford St., 
Macon, MO 63552, Phone: 660/385–3314. 

Maryville Public Library, 509 N. Main St., 
Maryville, MO 64468, Phone 660/582– 
5281. 

Little Dixie Regional Library, 111 N. 4th St., 
Moberly, MO 65270, Phone: 660/263–4426. 

Oregon Public Library, 103 S. Washington 
St., Oregon, MO 64473, Phone: 660/446– 
3586. 

Dulany Memorial Library, 501 S. Broadway, 
Salisbury, MO 65281, Phone: 660/388– 
5712. 

Carrollton Public Library, 1 N. Folger St., 
Carrollton, MO 64633, Phone: 660/542– 
0183. 

Mid-Continent Public Library, Excelsior 
Springs Branch, 1460 Kearney Road, 
Excelsior Springs, MO 64024–1746, Phone: 
816/630–6721 

Robertson Memorial Library, 19 W. 20th St., 
Higginsville, MO 64037, Phone: 660/584– 
2880. 

Lexington Library, 1008 Main St., Lexington, 
MO 64067, Phone: 660/259–3071. 

Marshall Public Library, 214 N. Lafayette, 
Marshall, MO 65340, Phone: 660/886– 
3391. 

DeKalb County Public Library, 201 N. Polk 
St., Maysville, MO 64469, Phone: 816/449– 
5695. 

Mound City Public Library, 205 E. 6th St., 
Mound City, MO 64470, Phone: 660/442– 
5700. 

Ray County Library, 219 S. College St., 
Richmond, MO 64085, Phone: 816/470– 
3291. 

Rolling Hills Consolidated Library, 
Savannah, 514 W. Main St., Savannah, MO 
64485, Phone: 816/324–4569. 
Boonslick Regional Library Sedalia Branch 

219 W. 3rd St., Sedalia, MO 65301, Phone: 
660/827–7323. 

Carnegie Library 316 Massachusetts St., St. 
Joseph, MO 64504, Phone: 816/238–0526. 

East Hills Library 502 N. Woodbine Road, 
Suite A, St. Joseph, MO 64506, Phone: 816/ 
236–2136. 

Washington Park Library 1821 N. Third St., 
St. Joseph, MO 64505, Phone: 816/232–2052. 

Boonslick Regional Library 950 E. Main St., 
Warsaw, MO 65355, Phone: 660/438–5211. 

Sedalia Public Library 311 W. Third St., 
Sedalia, MO 65301, Phone: 660/826–1314. 

Downtown Library 927 Felix St., St. 
Joseph, MO 64501, Phone: 816/232–7729. 

Rolling Hills Consolidated Library: 
Eastside 1904 N. Belt Highway, St. Joseph, 
MO 64506, Phone: 816/232–5479. 

Sweet Springs Public Library 323 Spring 
St., Sweet Springs, MO 65351, Phone: 660/ 
335–4314. 

Norborne Public Library 109 East 2nd 
Street, Norborne, MO 64668, Voice: (816) 
594–3514. 
FOR FURTHER INFORMATION CONTACT: 
Stephanie Strength, Environmental 
Protection Specialist, RUS, Engineering 
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and Environmental Staff, 1400 
Independence Avenue, SW., Stop 1571, 
Washington, DC 20250–1571, telephone: 
(202) 720–0468 or email: 
stephanie.strength@usda.gov, or Charles 
Means, Senior Regulatory Policy 
Analyst, Associated Electric 
Cooperative, Inc., P.O. Box 754, 
Springfield, Missouri 65801 or email: 
cmeans@aeci.org. 
SUPPLEMENTARY INFORMATION: AECI 
proposes to construct and operate a 
nominal 660-megawatt coal-based 
electric generating facility at one of two 
sites in northwest Missouri. Its 
proposed site is just west of Norborne, 
Missouri, in Carroll County. The 
alternative site is west of Big Lake 
Missouri, along the Missouri River and 
just south of U.S. Highway 159 in Holt 
County. Fuel will be supplied to the 
plant at either site by rail; competing 
rail options will be evaluated. 
Construction of the project at either site 
will require the construction of new 
transmission facilities. Substation 
upgrades and approximately 135 miles 
of 345-kV transmission line would be 
required to connect the new plant to 
AECI’s transmission system. For the 
proposed Norborne site, one line would 
go east to the existing Thomas Hill 
Substation, and one line would go south 
to Sedalia and then to a new substation 
in eastern Benton County. For the Holt 
County site, a double circuit 345-kV line 
would be required from the plant to the 
Fairport Substation in DeKalb County 
and a single circuit 345–kV line from 
the Fairport Substation to a new 
substation near Orrick, Missouri, in 
southwest Ray County. AECI’s schedule 
calls for these facilities to be in 
commercial operation by May 2011. 

Alternatives to be considered by RUS 
include no action, purchased power, 
renewable energy sources, distributed 
generation, and alternative site 
locations. 

Four public scoping meetings in an 
open-house format followed by a 
discussion period were held: August 22, 
2005, Oregon, Missouri, at T.J. Hall 
Community Center, 104 S. Main; August 
23, 2005, Sedalia, Missouri at Missouri 
Electric Cooperatives Building, State 
Fair Grounds, 2503 W. 16th St.; August 
24, 2005, Salisbury, Missouri at Knights 
of Columbus Building, 311 E. Patterson 
Ave.; August 25, 2005, Norborne, 
Missouri, at Goppert Community 
Building, 201 S. Pine. 

RUS will use input provided by 
government agencies, private 
organizations, and the public in the 
preparation of a Draft EIS. The Draft EIS 
will be available for review and 
comment for 45 days. A Final EIS will 

then be prepared that considers all 
comments received. The Final EIS will 
be available for review and comment for 
30 days. Following the 30-day comment 
period, RUS will prepare a Record of 
Decision (ROD). Notices announcing the 
availability of the Draft and Final EIS 
and the ROD will be published in the 
Federal Register and in local 
newspapers. 

Any final action by RUS related to the 
proposed project will be subject to, and 
contingent upon, compliance with all 
relevant Federal, State and local 
environmental laws and regulations and 
completion of the environmental review 
requirements as prescribed in the RUS 
Environmental Policies and Procedures 
(7 CFR Part 1794). 

Dated: September 23, 2005. 
Mark S. Plank, 
Acting Director, Engineering and 
Environmental Staff, Water and 
Environmental Programs, Rural Utilities 
Service. 
[FR Doc. 05–19578 Filed 9–29–05; 8:45 am] 
BILLING CODE 3410–15–M 

COMMITTEE FOR PURCHASE FROM 
PEOPLE WHO ARE BLIND OR 
SEVERELY DISABLED 

Procurement List; Proposed Additions 
and Deletions 

AGENCY: Committee for Purchase From 
People Who Are Blind Or Severely 
Disabled. 
ACTION: Proposed additions to and 
deletions from Procurement List. 

SUMMARY: The Committee is proposing 
to add to the Procurement List a product 
and services to be furnished by 
nonprofit agencies employing persons 
who are blind or have other severe 
disabilities, and to delete services 
previously furnished by such agencies. 

Comments Must Be Received On Or 
Before: October 30, 2005. 
ADDRESS: Committee for Purchase From 
People Who Are Blind or Severely 
Disabled, Jefferson Plaza 2, Suite 10800, 
1421 Jefferson Davis Highway, 
Arlington, Virginia 22202–3259. 
FOR FURTHER INFORMATION OR TO SUBMIT 
COMMENTS CONTACT: Sheryl D. Kennerly, 
Telephone: (703) 603–7740, Fax: (703) 
603–0655, or e-mail 
SKennerly@jwod.gov. 

SUPPLEMENTARY INFORMATION: This 
notice is published pursuant to 41 
U.S.C. 47(a)(2) and 41 CFR 51–2.3. Its 
purpose is to provide interested persons 
an opportunity to submit comments on 
the proposed actions. 

Additions 
If the Committee approves the 

proposed additions, the entities of the 
Federal Government identified in this 
notice for each product or service will 
be required to procure the product and 
services listed below from nonprofit 
agencies employing persons who are 
blind or have other severe disabilities. 

Regulatory Flexibility Act Certification 
I certify that the following action will 

not have a significant impact on a 
substantial number of small entities. 
The major factors considered for this 
certification were: 

1. If approved, the action will not 
result in any additional reporting, 
recordkeeping or other compliance 
requirements for small entities other 
than the small organizations that will 
furnish the product and services to the 
Government. 

2. If approved, the action will result 
in authorizing small entities to furnish 
the product and services to the 
Government. 

3. There are no known regulatory 
alternatives which would accomplish 
the objectives of the Javits-Wagner- 
O’Day Act (41 U.S.C. 46–48c) in 
connection with the product and 
services proposed for addition to the 
Procurement List. 

Comments on this certification are 
invited. Commenters should identify the 
statement(s) underlying the certification 
on which they are providing additional 
information. 

End of Certification 

The following products and services 
are proposed for addition to 
Procurement List for production by the 
nonprofit agencies listed: 

Product 

Mat, Floor Rubber 
NSN: 2540–01–298–8449—61″ x 36″ 

fabricated mat, reinforced with steel wire 
NPA: Hope Haven, Inc., Rock Valley, Iowa 
Contracting Activity: Defense Supply Center 

Columbus, Columbus, Ohio 

Services 

Service Type/Location: Appliance Cleaning 
Service, Department of Homeland 
Security, National Records Center, 150 
Space Center Loop, Lee’s Summit, 
Missouri 

NPA: Independence and Blue Springs 
Industries, Inc., Independence, Missouri 

Contracting Activity: DHS—Burlington 
Contracting Office, South Burlington, 
Vermont 

Service Type/Location: Custodial, 
Warehousing, Shelf Stocking, Defense 
Commissary Agency, Hurlburt Field 
Commissary, Fort Walton Beach, Florida 

NPA: Brevard Achievement Center, Inc., 
Rockledge, Florida 
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Table M-1.  List of Comment Categories and Codes 

Subject Category 
Category 

Code 
Topics Covered by Comments 

Page 
Number 

General GEN-100 The proposed project and/or AECI, and 
not directly related to the Draft EIS. 

M-12 

 GEN-101 The length, difficulty in finding 
information, and/or complexity of the 
document. 

M-36 

 GEN-102 Document authorship.  M-40 
 GEN-103 Compliance with NEPA  M-41 
 GEN-104 Baseline studies. M-42 
 GEN-105 Externalized costs of energy M-43 
 GEN-106 Miscellaneous. M-44 
Purpose and Need PUR-200 Anecdotal reports of increased need 

within AECI’s service area. 
M-57 

 PUR-201 Questioning the need. M-70 
Alternatives ALT-300 Alternatives, general. M-77 
 ALT-301 Renewable energy, general. M-78 
 ALT-302 Conservation and efficiency M-80 
 ALT-303 Solar and wind power M-82 
 ALT-304 Biomass, general M-82 
 ALT-305 Carbon capture and sequestration M-83 
 ALT-306 Carbon tax or cap and trade M-86 
 ALT-307 Fuel cells, ethanol, biodiesel M-87 
 ALT-308 Coal as an energy source; coal industry; 

coal-fired plants in general 
M-97 

 ALT-309 Nuclear power M-99 
 ALT-310 Siting M-99 
 ALT-311 Transmission and rail M-100 
 ALT-312 Big Lake Site M-101 
 ALT-313 No Action Alternative M-102 
 ALT-314 Details of the Proposed Action. M-103 
Air Quality AIR-400 Air pollution controls, general M-104 
 AIR-401 Air monitoring M-107 
 AIR-402 Mercury, including controls and risk 

evaluation 
M-109 

 AIR-403 National Ambient Air Quality Standards 
(NAAQS) including permitting 

M-121 

 AIR-404 Greenhouse gas emissions and climate 
impacts 

M-125 

 AIR-405 Regional avoidance criteria, Class I 
areas, new source review, the Prevention 
of Significant Deterioration program and 
related requirements 

M-126 

 AIR-406 Hazardous air pollutants (HAPs) M-129 
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Table M-1.  List of Comment Categories and Codes 

Subject Category 
Category 

Code 
Topics Covered by Comments 

Page 
Number 

 AIR-407 General air quality and air pollution 
issues 

M-130 

Groundwater GRO-500 Groundwater resources impacts including 
the relationship between groundwater 
and surface water, floodplains, and 
wetlands; impacts to local water supply; 
dewatering activities; springs 

M-132 

Surface Water SUR-600 Impacts to surface water  M-141 
Floodplains FLO-700 Floodplain and flooding impacts M-143 
Farmland FAR-800 Affects on farmland and farmers M-149 
Land Use LAN-900 General impacts on land use; planning 

and zoning issues 
M-151 

Recreation and Public 
Lands 

REC-1000 Affects on outdoor recreation and public 
lands 

M-152 

Visual Resources VIS-1100 Visual resources impacts M-153 
Biological Resources BIO-1200 Biological resources impacts including 

flora and fauna; threatened and 
endangered species 

M-154 

Wetlands and Waters 
of the United States 

WET-1300 Impacts to wetlands and Waters of the 
United States 

M-156 

Cultural Resources CUL-1400 Cultural issues including findings of Phase 
I survey and Phase II testing 

M-161 

Socioeconomics SOC-1500 Transportation impacts and issues M-162 
 SOC-1501 Socioeconomic issues including income, 

taxes, employment, financing, tourism, 
and quality of life 

M-163 

Noise NOI-1600 Noise-related issues M-175 
Waste Management WAS-1700 Handling and disposal of wastes such as 

solid and hazardous wastes generated by 
the project 

M-176 

Cumulative Impacts CUM-1800 Cumulative impacts in all resource areas M-178 
Mitigation MIT-1900 Mitigation measures M-181 
Other required 
considerations 

OTH-2000 Consideration of irreversible and 
irretrievable commitment of resources; 
short-term uses versus long-term 
productivity 

M-184 

Consultation and 
Coordination 

CON-2100 Public involvement, meetings, hearings 
and on-going dialogue; public access to 
information  

M-186 
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Table M-2.  Alphabetical List of Commenters and their Comments 

Name 
Type of 

Comments* 
ID# Comment Codes 

Albrecht, Renate O C65 500-3, 2100-1 
Bigler, Charles O C93 200-1 
Boone County, Keith Schnarre O C67 100-1, 100-2, 200-2 
Boone Electric Cooperative, Brent 
Voorheis 

O C62 100-4, 200-2 

Boone Electric Cooperative, Jay 
Turner 

O C63 100-2 

Boone Electric Cooperative, Joel 
Bullard 

O C61 100-1, 100-4 

Boone Electric Cooperative, Roger 
Clark 

O C69 311-1 

Calloway Electric Cooperative, 
Clint Smith 

O C40 100-1, 100-2, 100-4, 200-2, 
1501-1, 1501-3 

Calloway Electric Cooperative, 
Dennis Wease 

O C39 100-2, 303-1, 308-4 

Calloway Electric Cooperative, 
Tom Howard 

O C70 200-2, 308-4 

Carroll County Commission, 
Nelson Heil, Jim Stewart, David 
Martin 

W,O C3 100-1, 100-3, 1501-1, 
1501-2, 1501-3, 1501-4 

Castle, Edward W C4 100-4 
Central Missouri Electric 
Cooperative, Francis Burks 

W C1 100-1, 100-2 

Central Missouri Electric 
Cooperative, Ron Bledsoe 

O C42 106-6 

City of Camdenton, Missouri, 
Steven Craig 

O C46 100-3, 200-1, 200-3 

City of Carrollton, Missouri, 
Sharon Metz 

W C5 1501-1 

Clark, O.B. O C80 200-2 
Co-Mo Electric Cooperative and 
Burger’s Smokehouse, Steven 
Burger 

W,O C2 100-4, 200-2, 1501-1 

Co-Mo Electric Cooperative, Abe 
Rohrbach 

O C53 100-4, 200-3 

Co-Mo Electric Cooperative, Ken 
Johnson 

O C81 100-2, 200-2 

Co-Mo Electric Cooperative, Mike 
Kenagy 

O C52 100-3, 100-4, 200-2 

Consolidated Electric Cooperative, 
Terry Blaue 

O C38 100-1, 100-3, 100-4, 200-2 

Cowherd, Robert O C90 1501-5 
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Table M-2.  Alphabetical List of Commenters and their Comments 

Name 
Type of 

Comments* 
ID# Comment Codes 

Cowsert, Diana O C77 100-5, 100-8, 106-4, 200-2, 
308-4, 500-3, 1501-6 

Cowsert, Rod W C78 100-6, 100-7, 101-1, 104-1, 
105-1, 106-5, 403-1, 403-3, 
406-1, 600-3, 700-5, 900-1, 
1300-1, 1800-4, 2100-1, 
2100-2, 2100-3, 2100-4, 
2100-5 

Department of the Interior (U.S.), 
Robert Stewart 

W C7 300-1, 312-1, 312-2, 500-1, 
500-2, 1000-1, 1200-1, 
1200-2, 1200-3, 1200-4 

Eisler, George O C54 1501-6 
Eisler, Melissa O C55 1501-6 
Environmental Protection Agency 
(U.S.), U. Gale Hutton 

W C8 101-1, 401-1, 402-1, 402-2, 
402-3, 402-4, 402-5, 402-6, 
403-2, 500-3, 700-1, 700-2, 
1300-1, 1300-2, 1300-3 

Farmers Electric Cooperative, Ray 
Shields 

O C87 100-1, 106-7 

Farmers Electric Cooperative, 
Steve Shoot 

O C89 100-1, 200-2 

Federal Aviation Administration, 
Todd Madison 

W C9 100-5, 106-1 

Gascosage Electric Cooperative, 
Carmen Hartwell 

O C47 100-1, 100-3, 200-2 

Gascosage Electric Cooperative, 
Kimberly Doyle 

O C48 100-1, 100-4 

Great Rivers Environmental Law 
Center, Henry Robertson 

W C10 102-1, 103-1, 302-1, 305-1, 
311-1, 313-1, 400-1, 402-1, 
404-1, 700-2, 1300-1, 
1800-1, 1800-2, 1800-3, 
2000-1, 2000-2 

Gregory, Walter O C64 100-8 
Hines, Peggy W C11 403-1 
Houseworth, Jim O C92 100-1, 100-3, 106-6, 200-2, 

1501-1 
Howard Electric Cooperative, Dale 
Kirby 

O C31 100-2, 100-4 

Howard Electric Cooperative, 
Randy Asbury 

W,O C12 100-1, 100-2, 100-4, 200-2, 
308-1 

Kern, Leroy O C85 100-1 
Korff, Rob O C96 100-5, 100-8, 500-3 
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Table M-2.  Alphabetical List of Commenters and their Comments 

Name 
Type of 

Comments* 
ID# Comment Codes 

Laclede Electric Cooperative, Carl 
Lowrance 

O C43 100-1, 100-4, 200-2, 200-3 

Lewis County Rural Electric 
Cooperative, John Bloom 

O C41 100-4, 200-2, 303-1 

Lindley, Henry and Joline W C99 1200-4, 1300-3 
List, Gerhardt W,O C13 101-1, 102-1, 104-1, 106-2, 

106-3, 201-1, 300-2, 301-1, 
304-1, 307-1, 308-2, 309-1, 
310-1, 311-1, 312-3, 400-1, 
401-1, 402-6, 407-3, 500-3, 
500-5, 700-3, 1000-1, 
1501-4, 1700-1, 1700-3, 
1800-4, 1900-2 

Livingston County Electric, Jason 
Helton 

O C84 100-1, 100-2 

Machado Jr., Manuel W C15 106-4, 201-1, 307-1, 700-5, 
700-7, 900-1, 1501-1, 
1501-2, 1501-4 

Macon Electric Cooperative, Mary 
Liebhart 

O C34 100-1, 100-4, 100-8 

Matthews, J.D. W C14 106-4, 303-1, 402-6, 403-1, 
403-3, 500-3, 700-3, 800-1 

Matthews, Noelle W C16 106-4, 106-7, 308-2, 308-3, 
400-3, 403-3, 407-3, 500-3, 
700-4, 700-5, 800-1, 1300-
3, 1500-1, 1501-5, 1501-6 

Missouri Department of Natural 
Resources, H. Floyd Gilzow 

W C17 106-3, 304-1, 314-1, 400-2, 
400-3, 401-1, 402-1, 403-2, 
403-3, 405-1, 406-1, 407-1, 
407-2, 500-2, 600-3, 1300-
1, 1700-2, 1800-1 

Missouri Office of Administration, 
Sara VanderFeltz 

W C6 100-5 

Missouri Renewable Fuels 
Association, John Eggleston 

O C33 100-3, 200-3 

Missouri Rural Electric 
Cooperative, David Wright 

O C32 100-1, 100-3, 100-4, 200-2 

Missouri Rural Electric 
Cooperative, Vic Cline 

O C35 100-1, 100-2, 200-3 

Northeast Missouri Grain, LLC, 
Steve Burnett 

W,O C18 100-2, 200-3 

Osage Valley Electric Cooperative, 
Frank Burton 

O C45 100-8, 200-2 
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Table M-2.  Alphabetical List of Commenters and their Comments 

Name 
Type of 

Comments* 
ID# Comment Codes 

Osage Valley Electric Cooperative, 
P.D. Kircher 

O C44 100-1, 100-8 

Owens, Martha W C19 900-2 
Page, Dale O C72 100-1, 100-3 
Platte Electric Cooperative, Brian 
Moorhead 

O C58 106-2 

Platte Electric Cooperative, Cheryl 
Barnes 

W,O C20 100-1, 200-2, 2100-6 

Platte Electric Cooperative, 
Dorothy Frock 

O C56 100-1, 100-3, 100-8 

Platte Electric Cooperative, Jack 
Woods 

O C59 200-2, 308-1 

Platte Electric Cooperative, Jim 
Eldridge 

O C60 100-3, 200-1 

Platte Electric Cooperative, Judith 
White 

O C57 100-1, 200-2, 308-4 

Ralls County Electric Cooperative, 
Lynn Hodges 

O C36 100-2, 100-4, 100-8, 200-2 

Rapp, Paul W C22 200-3 
Richards, W.D. O C79 106-5 
Rollings, Beverly O C49 200-2, 402-1, 402-6 
Rumery, Terry O C91 100-1, 1501-1, 1501-4 
Saadeh, Karen W C23 100-1, 100-5, 101-1, 102-1, 

104-1, 106-1, 201-1, 302-1, 
313-1, 400-1, 402-2, 402-4, 
402-6, 404-2, 407-3, 500-3, 
500-4, 500-5, 500-6, 600-1, 
600-2, 700-5, 700-6, 800-3, 
1100-1, 1600-1, 1700-4, 
1800-2, 1800-4, 1800-5, 
2000-1, 2000-3, 2000-4, 
2000-5, 2100-1 

Sac Osage Electric Cooperative, 
Rick Bagby 

O C50 100-8 

Scurlock, George W,O C24 100-1, 100-2 
Thomas, Christal O C74 200-2 
Thompson, Carl O C37 100-1, 100-3, 1501-1 
Three Rivers Electric Cooperative, 
Chris Ryan 

O C66 100-2 

Town & Country Service & Supply, 
Mary Lichte 

W,O C25 100-1, 100-3, 200-2, 1501-
1, 1501-3, 1501-5 

Trial, Mike W,O C26 305-1, 305-2, 404-2 
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Table M-2.  Alphabetical List of Commenters and their Comments 

Name 
Type of 

Comments* 
ID# Comment Codes 

United Electric Cooperative, Brock 
Pfost 

W,O C21 100-1, 106-6 

Unknown commenter 1 W C30 106-7, 600-3, 700-5, 1700-
1 

Unknown commenter 2 O C97 1200-5 
Unknown commenter 3 O C98 2100-1 
Voss, Ralph W,O C27 100-2, 100-3, 100-4, 106-7, 

200-3 
West Central Electric Cooperative, 
Charles Teter 

O C75 200-1 

West Central Electric Cooperative, 
Fred Wolff 

O C76 100-2, 100-4 

West Central Electric Cooperative, 
Glenn Alsup 

O C82 100-1 

West Central Electric Cooperative, 
Max Swisegood 

W C28 200-2 

West Central Electric Cooperative, 
Ralph Dye 

O C73 100-8, 200-2 

West Central Electric Cooperative, 
Ray Maring 

O C71 200-2 

West Central Electric Cooperative, 
Steve Moore 

O C83 100-1, 200-2 

West, Grace W,O C29 101-1, 106-3, 302-1, 306-1, 
308-4, 313-2, 401-1, 402-1, 
402-2, 402-6, 500-3, 600-1, 
700-2, 700-5, 800-2, 1200-
4, 1200-6, 1300-3, 1400-1, 
1500-2, 1501-5, 1501-8, 
1700-4, 1800-1, 2100-1 

Westbrook, Rick O C51 100-2, 1501-1 
White, Nathan O C68 106-4, 800-3 
White, Thomas O C95 106-7, 500-5, 2100-1 
Whiteside, Dale O C94 200-1, 200-2 
Williams, Sherry O C86 100-3, 1501-3 
Wood, Rex O C88 106-6 
* W - Written comment (electronic mail (e-mail), e-mail with attached electronic file, hard copy, 

or comment form) 
O – Oral testimony provided during public meetings held in Salisbury, Sedalia, or Carrollton, 
Missouri 
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Table M-3.  List of Commenters and their Comments in Numerical Order 

ID# Name 
Type of 

Comments* 
Comment Codes 

C1 Central Missouri Electric 
Cooperative, Francis Burks 

W 100-1, 100-2 

C2 Co-Mo Electric Cooperative and 
Burger’s Smokehouse, Steven 
Burger 

W,O 100-4, 200-2, 1501-1 

C3 Carroll County Commission, Nelson 
Heil, Jim Stewart, David Martin 

W,O 100-1, 100-3, 1501-1, 
1501-2, 1501-3, 1501-4 

C4 Castle, Edward W 100-4 
C5 City of Carrollton, Missouri, Sharon 

Metz 
W 1501-1 

C6 Missouri Office of Administration, 
Sara VanderFeltz 

W 100-5 

C7 Department of the Interior (U.S.), 
Robert Stewart 

W 300-1, 312-1, 312-2, 500-1, 
500-2, 1000-1, 1200-1, 
1200-2, 1200-3, 1200-4 

C8 Environmental Protection Agency 
(U.S.), U. Gale Hutton 

W 101-1, 401-1, 402-1, 402-2, 
402-3, 402-4, 402-5, 402-6, 
403-2, 500-3, 700-1, 700-2, 
1300-1, 1300-2, 1300-3 

C9 Federal Aviation Administration, 
Todd Madison 

W 100-5, 106-1 

C10 Great Rivers Environmental Law 
Center, Henry Robertson 

W 102-1, 103-1, 302-1, 305-1, 
311-1, 313-1, 400-1, 402-1, 
404-1, 700-2, 1300-1, 
1800-1, 1800-2, 1800-3, 
2000-1, 2000-2 

C11 Hines, Peggy W 403-1 
C12 Howard Electric Cooperative, 

Randy Asbury 
W,O 100-1, 100-2, 100-4, 200-2, 

308-1 
C13 List, Gerhardt W,O 101-1, 102-1, 104-1, 106-2, 

106-3, 201-1, 300-2, 301-1, 
304-1, 307-1, 308-2, 309-1, 
310-1, 311-1, 312-3, 400-1, 
401-1, 402-6, 406-1, 407-3, 
500-3, 500-5, 700-3, 1000-
1, 1501-4, 1700-1, 1700-3, 
1800-4, 1900-2 

C14 Matthews, J.D. W 106-4, 303-1, 402-6, 403-1, 
403-3, 500-3, 700-3, 800-1 

C15 Machado Jr., Manuel W 106-4, 201-1, 307-1, 700-5, 
700-7, 900-1, 1501-1, 
1501-2, 1501-4 
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Table M-3.  List of Commenters and their Comments in Numerical Order 

ID# Name 
Type of 

Comments* 
Comment Codes 

C16 Matthews, Noelle W 106-4, 106-7, 308-2, 308-3, 
400-3, 403-3, 407-3, 500-3, 
700-4, 700-5, 800-1, 1300-
3, 1500-1, 1501-5, 1501-6 

C17 Missouri Department of Natural 
Resources, H. Floyd Gilzow 

W 106-3, 304-1, 314-1, 400-2, 
400-3, 401-1, 402-1, 403-2, 
403-3, 405-1, 406-1, 407-1, 
407-2, 500-2, 600-3, 1300-
1, 1700-2, 1800-1 

C18 Northeast Missouri Grain, LLC, 
Steve Burnett 

W,O 100-2, 200-3 

C19 Owens, Martha W 900-2 
C20 Platte Electric Cooperative, Cheryl 

Barnes 
W,O 100-1, 200-2, 2100-6 

C21 United Electric Cooperative, Brock 
Pfost 

W,O 100-1, 106-6 

C22 Rapp, Paul W 200-3 
C23 Saadeh, Karen W 100-1, 100-5, 101-1, 102-1, 

104-1, 106-1, 201-1, 302-1, 
313-1, 400-1, 402-2, 402-4, 
402-6, 404-2, 407-3, 500-3, 
500-4, 500-5, 500-6, 600-1, 
600-2, 700-5, 700-6, 800-3, 
1100-1, 1600-1, 1700-4, 
1800-2, 1800-4, 1800-5, 
2000-1, 2000-3, 2000-4, 
2000-5, 2100-1 

C24 Scurlock, George W,O 100-1, 100-2 
C25 Town & Country Service & Supply, 

Mary Lichte 
W,O 100-1, 100-3, 200-2, 1501-

1, 1501-3, 1501-5 
C26 Trial, Mike W,O 305-1, 305-2, 404-2 
C27 Voss, Ralph W,O 100-2, 100-3, 100-4, 106-7, 

200-3 
C28 West Central Electric Cooperative, 

Max Swisegood 
W 200-2 

C29 West, Grace W,O 101-1, 106-3, 302-1, 306-1, 
308-4, 313-2, 401-1, 402-1, 
402-2, 402-6, 500-3, 600-1, 
700-2, 700-5, 800-2, 1200-
4, 1200-6, 1300-3, 1400-1, 
1500-2, 1501-5, 1501-8, 
1700-4, 1800-1, 2100-1 

C30 Unknown commenter 1 W 106-7, 600-3, 700-5, 1700-
1 
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Table M-3.  List of Commenters and their Comments in Numerical Order 

ID# Name 
Type of 

Comments* 
Comment Codes 

C31 Howard Electric Cooperative, Dale 
Kirby 

O 100-2, 100-4 

C32 Missouri Rural Electric Cooperative, 
David Wright 

O 100-1, 100-3, 100-4, 200-2 

C33 Missouri Renewable Fuels 
Association, John Eggleston 

O 100-3, 200-3 

C34 Macon Electric Cooperative, Mary 
Liebhart 

O 100-1, 100-4, 100-8 

C35 Missouri Rural Electric Cooperative, 
Vic Cline 

O 100-1, 100-2, 200-3 

C36 Ralls County Electric Cooperative, 
Lynn Hodges 

O 100-2, 100-4, 100-8, 200-2 

C37 Thompson, Carl O 100-1, 100-3, 1501-1 
C38 Consolidated Electric Cooperative, 

Terry Blaue 
O 100-1, 100-3, 100-4, 200-2 

C39 Calloway Electric Cooperative, 
Dennis Wease 

O 100-2, 303-1, 308-4 

C40 Calloway Electric Cooperative, Clint 
Smith 

O 100-1, 100-2, 100-4, 200-2, 
1501-1, 1501-3 

C41 Lewis County Rural Electric 
Cooperative, John Bloom 

O 100-4, 200-2, 303-1 

C42 Central Missouri Electric 
Cooperative, Ron Bledsoe 

O 106-6 

C43 Laclede Electric Cooperative, Carl 
Lowrance 

O 100-1, 100-4, 200-2, 200-3 

C44 Osage Valley Electric Cooperative, 
P.D. Kircher 

O 100-1, 100-8 

C45 Osage Valley Electric Cooperative, 
Frank Burton 

O 100-8, 200-2 

C46 City of Camdenton, Missouri, 
Steven Craig 

O 100-3, 200-1, 200-3 

C47 Gascosage Electric Cooperative, 
Carmen Hartwell 

O 100-1, 100-3, 200-2 

C48 Gascosage Electric Cooperative, 
Kimberly Doyle 

O 100-1, 100-4 

C49 Rollings, Beverly O 200-2, 402-1, 402-6 
C50 Sac Osage Electric Cooperative, 

Rick Bagby 
O 100-8 

C51 Westbrook, Rick O 100-2, 1501-1 
C52 Co-Mo Electric Cooperative, Mike 

Kenagy 
O 100-3, 100-4, 200-2 

C53 Co-Mo Electric Cooperative, Abe 
Rohrbach 

O 100-4, 200-3 
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Table M-3.  List of Commenters and their Comments in Numerical Order 

ID# Name 
Type of 

Comments* 
Comment Codes 

C54 Eisler, George O 1501-6 
C55 Eisler, Melissa O 1501-6 
C56 Platte Electric Cooperative, 

Dorothy Frock 
O 100-1, 100-3, 100-8 

C57 Platte Electric Cooperative, Judith 
White 

O 100-1, 200-2, 308-4 

C58 Platte Electric Cooperative, Brian 
Moorhead 

O 106-2 

C59 Platte Electric Cooperative, Jack 
Woods 

O 200-2, 308-1 

C60 Platte Electric Cooperative, Jim 
Eldridge 

O 100-3, 200-1 

C61 Boone Electric Cooperative, Joel 
Bullard 

O 100-1, 100-4 

C62 Boone Electric Cooperative, Brent 
Voorheis 

O 100-4, 200-2 

C63 Boone Electric Cooperative, Jay 
Turner 

O 100-2 

C64 Gregory, Walter O 100-8 
C65 Albrecht, Renate O 500-3, 2100-1 
C66 Three Rivers Electric Cooperative, 

Chris Ryan 
O 100-2 

C67 Boone County, Keith Schnarre O 100-1, 100-2, 200-2 
C68 White, Nathan O 106-4, 800-3 
C69 Boone Electric Cooperative, Roger 

Clark 
O 311-1 

C70 Calloway Electric Cooperative, Tom 
Howard 

O 200-2, 308-4 

C71 West Central Electric Cooperative, 
Ray Maring 

O 200-2 

C72 Page, Dale O 100-1, 100-3 
C73 West Central Electric Cooperative, 

Ralph Dye 
O 100-8, 200-2 

C74 Thomas, Christal O 200-2 
C75 West Central Electric Cooperative, 

Charles Teter 
O 200-1 

C76 West Central Electric Cooperative, 
Fred Wolff 

O 100-2, 100-4 

C77 Cowsert, Diana O 100-5, 100-8, 106-4, 200-2, 
308-4, 500-3, 1501-6 
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Table M-3.  List of Commenters and their Comments in Numerical Order 

ID# Name 
Type of 

Comments* 
Comment Codes 

C78 Cowse rt, Rod W 100-6, 100-7, 101-1, 104-1, 
105-1, 106-5, 403-1, 403-3, 
406-1, 600-3, 700-5, 900-1, 
1300-1, 1800-4, 2100-1, 
2100-2, 2100-3, 2100-4, 
2100-5 

C79 Richards, W.D. O 106-5 
C80 Clark, O.B. O 200-2 
C81 Co-Mo Electric Cooperative, Ken 

Johnson 
O 100-2, 200-2 

C82 West Central Electric Cooperative, 
Glenn Alsup 

O 100-1 

C83 West Central Electric Cooperative, 
Steve Moore 

O 100-1, 200-2 

C84 Livingston County Electric, Jason 
Helton 

O 100-1, 100-2 

C85 Kern, Leroy O 100-1 
C86 Williams, Sherry O 100-3, 1501-3 
C87 Farmers Electric Cooperative, Ray 

Shields 
O 100-1, 106-7 

C88 Wood, Rex O 106-6 
C89 Farmers Electric Cooperative, 

Steve Shoot 
O 100-1, 200-2 

C90 Cowherd, Robert O 1501-5 
C91 Rumery, Terry O 100-1, 1501-1, 1501-4 
C92 Houseworth, Jim O 100-1, 100-3, 106-6, 200-2, 

1501-1 
C93 Bigler, Charles O 200-1 
C94 Whiteside, Dale O 200-1, 200-2 
C95 White, Thomas O 106-7, 500-5, 2100-1 
C96 Korff, Rob O 100-5, 100-8, 500-3 
C97 Unknown commenter 2 O 1200-5 
C98 Unknown commenter 3 O 2100-1 
C99 Lindley, Henry and Joline W 1200-4, 1300-3 

* W - Written comment (electronic mail (e-mail), e-mail with attached electronic file, hard copy, 
or comment form) 
O – Oral testimony provided during public meetings held in Salisbury, Sedalia, or Carrollton, 
Missouri 

 
GEN-100  Comments not Directly Related to the Draft EIS 
 

1. I live in Saline County, R-2 Slater, Missouri.  I am a co-op member of 
Central Missouri Electric located in Sedalia, Missouri.  Associated has a 
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long, successful history of generating reliable and affordable wholesale 
power for electric co-ops. C1 

 
Response:  Thank you for your comment. 
 
As elected representatives for Carroll County, we have studied Associated 
Electric' s proposed power plant project and feel it would benefit Carroll 
County and its residents for several reasons of which we list a few here: 
AECI is a good, responsible corporate citizen - something we have 
concluded after the discussions we have held and the working relationship 
we have developed with them over a period of two years; We have verified 
this by attending AECI's annual meeting and observing how business is 
conducted with members of the cooperatives; We have reviewed the 
financial statement and history of AECI and found them to be financially 
solid; We have found that AECI has a bond rating that is among the very 
best in the country, proving their ability to meet their financial obligations. 
C3 
 
Response:  Thank you for your comment. 
 
Associated Electric annually invests millions in environmental air emission 
controls. Over the past years, Associated has continually been on the 
cutting edge of environmental protection and, for that reason; tremendous 
improvements in air quality have taken place. Associated recognizes the 
importance of sound environmental practices and I am confident will 
consistently be among the national leaders in staying abreast of new 
emission technologies that will further enhance our environment for the 
future. Having also closely worked with the Missouri Department of Natural 
Resources (MDNR) over the years and having worked with water quality 
issues in private practice, I am convinced that Associated Electric will meet 
or exceed all protective regulations relating to our state's clean water 
standards plus build and maintain a strong working relationship with MDNR.  
C12, C25 
 
Response:  Thank you for your comment. 
 
In addition to the superb manner in which Associated has supplied 
electricity to our three-tiered system, our generation and transmission 
cooperatives have built and maintained a reliable transmission system. 
Service reliability is something that consumers often take for granted. Yet, 
we can all flip any switch in our homes at any hour of the day or night and 
know with confidence that the response we desire is going to happen. This 
occurs because of the efforts put into planning transmission corridors to 
minute detail by individuals that are experts in their field.  C12 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-14 July 2007 

 
Response:  Thank you for your comment. 
 
Missouri and this nation are fortunate to have Associated Electric leading 
the way in power production. Because they are, I am certain that my 
children will have access to business and personal opportunities made 
available by a plentiful power supply. Moreover, the power made available 
will be generated in a manner that provides for a clean and safe 
environment at the same time.  C12 
 
Response:  Thank you for your comment. 
 
I work for Platte Electric Co-op in Kearney.  I want to speak to three things 
this evening.  First, I want to commend Associated for buying all the power 
from three wind farms being built near St. Joe. It’s a great way to introduce 
renewable energy to Missouri.  It’s also a great new business for those rural 
communities.   Second, I want to thank Associated for planning ahead to 
provide Missouri with the electric power that rural families and rural 
businesses need.  Third, Associated is a non-profit cooperative.  As a 
consumer, I appreciate that they are responsible and responsive to their 
members.  C20 
 
Response:  Thank you for your comment. 
 
AECI wants people to believe that their lights will go out if this Proposed 
Action is not built and that there is no other alternative.  C23 
 
Response:  Thank you for your comment. 
 
My experience w/ AECI has been exemplary, both from a community and 
environmental perspective. Since every single Associated project has been 
carried out to the highest standards, I fully expect the same on this one.  
C21 
 
Response:  Thank you for your comment. 
 
I’m an engineer and contractor from Maryville, Missouri and our family has 
been United Electric Cooperative members for 45, 50 years and we have 
been involved in design and construction of water and sewer and storm 
sewer systems around the state, including down here in Norborne and I’m 
here to speak on behalf of the project. I guess since my field is 
environmental work, I will stay with that subject and when they built the 
peaking plant up near Maryville, Associated was a fantastic corporate 
sponsor and a member of the community.  They helped the water district 
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tremendously.  They helped run a new water line down there and they were 
fantastic.  C21 
 
Response:  Thank you for your comment. 
 
Finally, you will find no better neighbor than Associated Electric. Just last 
week, as I sat in a Randolph County commission meeting, a statement was 
made about how easy it had been over the years to work with Associated 
on county matters relating to their Thomas Hill plant. In fact, Randolph 
County would welcome this plant to our county because we understand the 
degrees to which Associated Electric would go to be team player and good 
neighbor.  C12 
 
Response:  Thank you for your comment. 
 
And number two, I would trust Associated to be a good corporate sponsor 
and a good environmental steward and a good economic benefit to our 
country.  C21 
 
Response:  Thank you for your comment. 
 
As a homeowner in a small rural town, I feel we are lucky to have good 
neighbors serving our area with electricity. Both Grundy Electric and 
Associated Electric Cooperative are professionally managed businesses that 
care about the people they serve. As a team, Associated generates the 
electricity and Grundy distributes the electricity to our area. But both co-
ops must work together in order to provide reliable electricity at a 
reasonable rate.   
 
I sit on the City Council as well as the School Administrator and I’m here to 
support Grundy Electric and Associated Electric.  They are a good service, a 
quality service.  And I appreciate your service over 25 years and it’s been 
good to get the dividends and be a member of this great co-op.  Good 
service to us.  C24 
 
Response:  Thank you for your comment. 
 
And we, as member owners, are very proud of Associated Electric and their 
track record on reliability, as well as environmental benefits.  C32 
 
Response:  Thank you for your comment.  
 
The Associated and co-ops have been very concerned and have spent large 
amount of money to improve our electricity demand, our environment, and 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-16 July 2007 

quality of air.  The Norborne plant will be using all the latest technology for 
this.  C34 
 
Response: Thank you for your comment. 
 
It takes several years to build a power plant.  So as a farmer and a 
member of an electric co-op, I am glad Associated Electric is looking ahead 
and planning to build a power plant so I don't have to worry where my 
power will be coming from.  As they have done in the past, I'm sure they 
will do their best to satisfy the needs of the people in rural Missouri.  C35 
 
Response: Thank you for your comment. 
 
Associated has proven to be a reliable supply, low-cost power supply for all 
the electric co-op members who actually own the co-op.  They have been 
good neighbors in the things that they have done in the past.  They look to 
find -- the wind farms that they're building, they are constantly looking for 
new sources of not only coal-powered generation, but any sort of 
renewable.  They've even went to the extent of burning walnuts as a trial to 
see if that would work.  C37 
 
Response: Thank you for your comment. 
 
So Associate needs to keep up the good work that they're doing.  C38 
 
Response: Thank you for your comment. 
 
Always give Associated a chance to serve your community.  To the 
community of Carrollton, don’t let this opportunity slip away. The people of 
Callaway County sat in the same chairs you sit in tonight, wondering if this 
was the right thing to do.  After being a landowner and a neighbor to the 
Callaway plant, we realize our lives would be much different today without 
this facility, and not for the better.  Good luck with your decision and 
always remember the opportunities Associated would give this community.  
C40 
 
Response: Thank you for your comment. 
 
Associated Electric is environmentally friendly.  C43   
 
Response: Thank you for your comment. 
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They are just like I am, a stewardship of the ground; and Associated is 
environmental and clean air.  They expect the best.  And basically, they're 
not going to accept anything less.  C44 
 
Response: Thank you for your comment. 
 
I have the highest level of trust in the cooperative model which Associated 
follows and that recommendations are made in the best interests of the 
members who are also the owners.  More importantly, it should be 
understood that those members and owners are very likely family 
members, friends, and neighbors.  C47 
 
Response: Thank you for your comment. 
 
And I feel sure that Associated will make the best decisions for our 
environment and for our community.  C48 
 
Response: Thank you for your comment. 
 
I have had the opportunity to lobby in Jefferson City on many co-op issues. 
I found that Associated Electric from Springfield has a history of looking 
ahead to the future.  C56 
 
Response:  Thank you for your comment. 
 
I am also a member of Platte-Clay Electric. I’ve been a member for over 43 
years.  I’m also -- and I’ve been a Pathfinder for 20 years or better and 
through the Pathfinder association I have been able to tour several 
Associated plants and I have had nothing but positive experience with their 
operations.  They are clean.  They are very well kept.  They seem to be 
very good stewards of our land and our environment.  They spend millions 
of dollars to keep up with all the modern technology that keeps the 
emission controls on everything.  They just work very well, I think, with the 
areas they’re in.  C57 
 
Response:  Thank you for your comment. 
 
To the best of my knowledge, the research that I’ve done on the AECI, they 
have a tremendous track record for the environment.  They just recently 
sold SO2 credits that are issued by the federal government and to me that 
tells me that they have done an exemplary job in protecting our 
environment and being awarded those credits.  I see no reason from this 
past history that they would not continue that same track record.  The co-
op is not building this plant.  C61 
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Response:  Thank you for your comment. 
 
I feel that this is a member owned cooperative control and I feel Associated 
has done a tremendous job in meeting the needs of and being a good 
environmental citizen.  C67 
 
Response:  Thank you for your comment. 
 
I’m a former employee of West Central Electric.  And in dealing with 
Associated over a period of time, about four years, I think that in the 
environmental department I think they will do their best in trying to work 
with you. C72 
 
Response:  Thank you for your comment. 
 
I’m the general manager of COMO Electric, and I moved here about a year 
and two months ago to Missouri to take advantage of an opportunity to 
come to a state where you had a three-tier cooperative system.  Associated 
Electric is known throughout the United States as one of the best run 
cooperatives in the United States, and that’s largely due to the member 
owner memberships that we have.  It’s owned by the grassroots people 
who are consumers, and that makes this system much better than many of 
the other cooperative systems throughout the United States.   
 
Associated has been very responsible in environmental expenses that 
they’ve made in the past few years.  They spent millions of dollars on 
cleaning up existing plants.  This new plant will be state of the art 
technology and I know as member owners they have great concern for the 
environment and they want to make sure that everything is done in a way 
that will meet all of the federal requirements and take care of the 
environment.  They care about the people.  They are the people that live 
here in the communities.  C81 
 
Response:  Thank you for your comment. 
 
I’m with West Central Cooperative.  I have been for several years.  I’m 
from a small town named Wellington, and I am the general manager of 
West Central.  And in looking at this Environmental Impact Statement, one 
of the key focuses that I think our membership all over the state is bringing 
to us tonight is the need for this power plant.  And that is part of the 
Environmental Impact study is to evaluate the need, and that seems to be 
where many of the co-op members are focusing tonight.  And I think one 
reason you’re seeing such a focus or emphasis for the need is because of 
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the competence we have developed in Associated’s electric to be good 
stewards of the environment to handle those issues.   
 
We don’t feel like we need to stress that, but Associated has always been 
out in front in taking care of those issues.  We also have a strong interest 
in the Department of Natural Resources protecting our water supply, our 
land, our rivers and waterways, the air quality, and so I think that’s one 
reason we’re seeing such a focus in the meeting because that need is so 
great.  So, basically, we’re a rural electric co-op.   
 
Associated has always been there for us in trying to get out in front.  We 
definitely need a new coal powered supply.  We can use natural gas and 
charge our members a lot more money that we could if we used coal, but 
coal technology allows us to produce good clean electricity and 
environmentally sound methods.  And I really appreciate the comments I’m 
hearing from everyone tonight and everyone’s concerns and look forward to 
moving forward.  C82 
 
Response:  Thank you for your comment. 
 
I’m a member of West Central Electric Co-op in Knob Noster, Missouri.  
We’ve all heard a lot of things about the Environmental Impact Statement 
and how Associated has been an extremely good steward of the 
environment.  They’ve been active in community affairs, social affairs.  
They do realize their responsibility and neighbors and they’ve been a good 
neighbor.  Plants take a long time to design and build and get in operation.  
If they don’t plan ahead, then we will have shortages.  And my experience 
with Associated has been that they’ve either met or exceeded regulations in 
the past, and I think it will continue.  There’s not much question about the 
need for the plant, and I’m very comfortable with how Associated will take 
care of their neighbors in the Norborne area and across the state.  C83 
 
Response:  Thank you for your comment. 
 
I will state, though, the cooperative system is really based on member 
owners who employ and depend upon experts and professionals in the 
business operation of plants and engineering and scientific fields to make 
such decisions as the needs for the plant. Therefore, the decisions for the 
implementation of this plant directly impact the member owners of this 
cooperative system, at least financially.   
 
I believe that AECI responds to the overall planning with a total cooperative 
energy portfolio, and has evaluated a number of options to meet the 
increasing needs of the future.  AECI is a catalyst of the customer in order 
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to bring –- excuse me, in order to bring energy production to northern 
Missouri.   
 
While some might say it’s taken too long to incorporate renewable energy 
in the overall portfolio, the reality is a combination of the developers and 
cost effective technology is not coming together.  It is also my 
understanding that AECI has recently joined a Chicago exchange, which 
demonstrates the awareness and commitment to costs reduction with 
respect to market based training system. 
 
I feel that AECI showed a comprehensive concern to increased member’s 
demand by (indiscernible), and that AECI’s member owners are all 
conscious of having corporate alternative energy sources and emissions 
training and plan to meet those needs.  C84 
 
Response:  Thank you for your comment. 
 
I’m a member owner as many of you are in here.  We are the old 
Associated.  We are very conscious of how we want it to be and we want it 
to be environmentally friendly.  If we look over the years as they have met 
or exceeded and been ahead of the curve.  Millions and millions have been 
spent and just recently they have purchased all the power from the three 
generation plants that will be going in northwest Missouri.  Their concern 
for the environment, I think, is beyond reproach.  They’re a good company.  
They’ll be a good neighbor.  C85 
 
Response:  Thank you for your comment.  
 
And I know that Associated is a good operator, and that the best indicator 
of future performance is the past, and they don’t have skeletons in their 
closet.  C87 
 
Response:  Thank you for your comment.  
 
I’m from northwest of Chillicothe, member owner of Farmers Electric Co-op.  
I’m going to go back a little bit about talk about the environment.  I know 
the late 1970s when I first moved into this area I was taken to Thomas Hill 
Lake where the power plant is to go fishing.  At that time you could see 
dark clouds of smoke, emissions from the smoke stacks, you kind of 
wondered what was going on and what was coming out of there.  Last 
summer I went back over there again to fish again.  All three units were 
running.  All you could see is a little wisp of steam.  I know Associated 
Electric has spent hundreds of millions of dollars not only at Thomas Hill 
and New Madrid.  They announced in a rural Missouri magazine last year 
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that they’re spending hundreds of millions of dollars again to improve the 
quality at those plants.  I know that the new plant that they’re proposing, 
that they have to follow specific guidelines involving air and water quality 
and they will have the proper equipment to do so.  C89 
 
Response:  Thank you for your comment.  
 
I can also tell you that Associated Electric does not have a problem with the 
environment part of the environment.  They are a top-notch quality 
company.  Period.  They are recognized throughout the United States for 
that.  C91 
 
Response:  Thank you for your comment. 
 
I’m a business owner and land owner in Carroll County and Livingston 
County.  I’ve lived here all my life.  I’ve always been concerned about the 
environment.  The Associated Electric folks have taken care of me 
numerous times over 40 some years, and they’ve done that in a very 
professional and caring manner.  Associated Electric is a good company and 
we appreciate them.  C92 
 
Response:  Thank you for your comment. 

 
2. Building new generating coal-fired plants is the only way they continue to 

furnish affordable electricity for our rural areas.  If they don't build new 
generating plants, they will need to buy on open market to meet our 
growing need at much higher prices.  We need their help to keep our 
electricity at affordable prices in our rural areas. C1 

 
Response:  Thank you for your comment. 
 
We are also pleased that our consumer members benefit from a three-
tiered not-for-profit cooperative business model that offers them member 
ownership and governance and that combines power generation, 
transmission and distribution operations in a manner that provides for great 
economic efficiencies.  These efficiencies will also apply to the proposed 
coal-fired plant in Norborne. Coal-fired plants are extremely efficient and 
economical generators of electricity.  C12, C31 
 
Response:  Thank you for your comment. 
 
I am the General Manager of Northeast Missouri Grain, LLC, near Macon, 
MO. NEMO Grain was the first ethanol plant built in Missouri, 7 years ago. 
We are on the Macon KEC system, and are their largest customer for 
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electric power.  NEMO Grain is a corn-to-ethanol fuel refinery, which runs 
24:7, year around. The plant has 12,000 connected horsepower, which 
would equate to the electric load of a city of about 4000 people.  Consistent 
electric service, at a fair price, with room for growth, is of paramount 
importance to NEMO Grain. We have always gotten this from Macon REC, 
and appreciate the power generating and delivery system which they are a 
part of here in Missouri.  Macon REC is very pro-economic growth, and has 
always been a great partner in our success. As we have grown, they have 
grown.  C18 
 
Response:  Thank you for your comment. 
 
As the Principal of Princeton High School, it is important in our budgeting of 
expenses that we continue to have reasonable electric rates. We are 
currently building a new high school, thus the need for additional energy 
will also be required. Associated is also planning for the future to construct 
the new coal plant at Norborne. This coal plant will affect more than just 
local area residents. It will allow our school and Co-op members in 
northwest Missouri to have access to quality power, knowing that the 
Cooperatives will be able to provide the additional energy we will need in 
the future.  I think this Norborne coal plant will benefit and it will make 
things better in Northwest Missouri as far as service and rates.  C24 
 
Response:  Thank you for your comment. 
 
I support the power plant because I want there to be a reliable and 
affordable source of electricity for our rural areas.  C27 
 
Response:  Thank you for your comment. 
 
Rural Missouri must grow to survive.  With a reliable supply of power and 
transmission lines to distribute this power we will continue to grow and 
raise our kids in rural Shelby County.  C35 
 
Response:  Thank you for your comment. 
 
As an infrastructure -- if we all intend to continue to promote rural 
development, this infrastructure is greatly needed; but it must be provided 
as a reliable system at an affordable cost.  C36 
 
Response:  Thank you for your comment. 
 
I'm a member of Callaway Electric.  I've been a member for 17 years.  Not 
only that, but when I was asked to do this, I got to thinking all of my family 
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is on co-op and most of my distant family.  So what I'm going to talk about 
is pretty important to me, and that's affordable electric.  I got on the 
Internet and did a little research, and according to the Department of 
Energy, our rates are 19 percent below the national average.  And when I 
think about my parents or a lot of people like them that I know, they're on 
fixed incomes.  And so I want to go further.  Why is our rates so much 
cheaper?  I got to studying.  And 85 percent of electric generated in 
Missouri is done through co-op.  C39 
 
Response:  Thank you for your comment. 

 
Associated Electric is keeping our costs to a minimum.  Missouri is the third 
lowest cooperative paying state in the United States, and we should be 
proud of that.  There are factors contributing to the cause of these 
inexpensive, reliable rates.  The use of coal to generate electricity and 
having the capacity to serve their members without purchasing electric 
themselves are two contributing factors.  C40 
 
Response: Thank you for your comment. 
 
There’s a substantial negative impact that can be seen here that was 
mentioned.  Its about six years from now and the electric cooperatives are 
going to be running out of energy.  They’re going to be looking for 
alternative sources.  Missouri currently, I think, ranks bottom from the 
11th.  In other words, that’s good, they are the 11th lowest in their cost 
and that’s largely due to coal fire plants within the state of Missouri and 
this is going to contribute to that savings.  C51 
 
Response:  Thank you for your comment. 
 
I’m from Columbia, Missouri, and I’m a member of Boone Electric.  I farm 
and I’m here to speak in support of the project and I’m going to give you a 
very simple and basic reason for this.  I can give you a history lesson about 
what we call Turner farms to be able to make a full circle.  My father 
started in a bank, his first job in Columbia, as a bookkeeper.  He, in 1929, 
he left the bank and started Turner Farms.  My father just since passed 
away and recently I acquired a journal that he had from 1934, 35 and 36 
and I find it very amusing to look at the journals and see the expenses and 
the checks he wrote and the deposits.  While I was admiring his 
penmanship and his ability to write good, clear journals, I noticed 
something interesting and it was about a $3.50 to $4 a month electric bill 
to Boone Electric.  It was consistent for those three years.  Today, Turner 
Farms pays over $500 a month for the electric bill.  This tells you that I get 
more out of my $500.  It’s far more important to me today that it was 
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seven years ago to my father.  And that tells me that we need to keep up 
with the needs of our membership and if they hadn’t done that seven years 
ago we wouldn’t be where we are today and we have to look ahead and so 
that’s my elementary basic reason for supporting the project.  C63 
 
Response:  Thank you for your comment. 
 
I am with Three River Cooperative out of Troy.  And this may -- these nice 
people I can only comment on how this plant will effect Missouri 
cooperatives.  The cooperatives pride themselves in providing the best 
possible electric service at the lowest possible cost to their members and 
without this and without this plant I don’t see how they can continue to 
provide this type to it’s members.  C66 
 
Response:  Thank you for your comment. 
 
I’m from Centralia, Missouri, and I farm.  I want to talk about the 
governance, the co-op governance and which its member owned and 
member governed and non-profit.  We are lucky here in the state of 
Missouri to have a three-tier system and we’ve got the local distribution 
system which bring electric to our doorstep with a transmission system 
they can put this to the distribution system and then we’ve Associated 
which produces our electric and making sure that we all have electricity at 
our door.  C67 
 
Response:  Thank you for your comment. 
 
I was paying about -– my electric bill I was concerned was going to get a 
lot more expensive.  While inflation has affected everything else a lot, my 
electric bill is not much more than it was 28 years ago and that’s attributed 
to good management of West Central and I just can’t believe of any better 
source for more electricity than building a coal plant considering the world’s 
situation.  C76 
 
Response:  Thank you for your comment. 
 
I’m a member of the cooperative system and specifically in Livingston 
County Electric.  For the second time I certainly respected and appreciate 
the benefits this plant will bring and I would like to comment for the need 
for reliable and affordable electricity in our area.  C84 
 
Response:  Thank you for your comment. 
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3. The Carroll County Commission does hereby go on record as being in 
support of the proposed AECI power plant near Norborne, Missouri in 
Carroll County.  We furthermore have confidence in the environmental 
measures regulated by DNR and EPA that will be employed at the plant to 
protect the environment, and that all proper steps and procedures have 
been followed during permitting phase.  We therefore sincerely request that 
this project proceed forward as planned. C3 

 
Response:  Thank you for your comment. 
 
The only concern I have about the proposed power plant coming to Carroll 
County is, "What's taking so long to get started?"  My husband and I have 
lived in Norborne for 27 years. We own and operate the grocery store and 
Town & Country Service & Supply in Norborne. We are here to offer our 
support for the coal fired power plant that AECI has proposed for Carroll 
County.  C25 
 
Response:  Thank you for your comment. 
 
I live in the city of Linn, Mo.  I support the construction of the coal-based 
power plant which rural electric cooperatives from this state are proposing 
to build at Norborne, Mo.  C27 
 
Response:  Thank you for your comment. 
 
I live 75 miles northeast of here in a little town called Emden, Missouri.  I'm 
a farmer and a member of Missouri Rural Electric, also a member of the 
first ethanol plant that Steve mentioned.  I'm a member of the Missouri 
Cattleman's Association, as well as other associations.  I am in favor of this 
proposed power plant.  C32 
 
Response:  Thank you for your comment. 
 
I appreciate this opportunity to come forth in support of the new proposed 
electrical generation power plant in Norborne.  C33 
 
Response:  Thank you for your comment. 
 
I support this Norborne project; I’m strongly in favor of this project.  C37, 
C38, C46, C92 
 
Response:  Thank you for your comments. 
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I am a member of Gas-Osage Electric Cooperative in Dixon, Missouri; and I 
support the Norborne coal project.  Discussion about this project began in 
2003, and research and analysis over the last couple of years.  I feel that 
this is the best choice for our power needs.  C47 
 
Response:  Thank you for your comment. 
 
Good job and I do support the program from quite a ways a way from 
where the plants going to be.  C52 
 
Response:  Thank you for your comment. 
 
As a Pathfinder I have toured the Thomas Hill and New Madrid power 
plants.  As a farmer I support this power plant in Norborne as everyone 
needs electricity to survive.  C56 
 
Response:  Thank you for your comment. 
 
Platte County Electric Cooperative.  We are home to Platte County Electric 
Cooperative’s headquarters.  Platte-Clay is Kearney’s predominant supplier 
of electricity, serving virtually all of Kearney’s new growth. I speak in 
support of Norborne –- the Norborne power plant proposal.  Personally, it 
was exciting to read the news about this new power plant, proposed to be 
constructed in this area.  The fact is that it is a clean, state of the art coal 
powered plant and knowing that the power generated from the plant will be 
used by it’s membership.  C60 
 
Response:  Thank you for your comment. 
 
It’s going to take time and it takes forever to get these things completed 
and I think if you wait, you know, if this is postponed then the cost is going 
to be twice what it will be at this time so I am for it and also for the impact 
of the environmental part for them to try to work with you.  C72 
 
Response:  Thank you for your comment. 
 
I’m the Economic Developer here in Carroll County.  I have read the 
summary of the EIS and I don’t have any specific concerns to address 
tonight.  My concern is the study was conducted and this forum is being 
held and the concerns are being addressed in support also.  C86 
 
Response:  Thank you for your comment. 
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4. I am here representing Burgers' Smokehouse.  We are a cured and smoked 
meat processor that sells product nationwide through grocery, foodservice, 
and mail order.  Our plant in rural California occupies approximately 
300,000 square feet and employs over 300 people during the Christmas 
season.  Most of our labor force comes from the small rural communities of 
California, Eldon, Versailles, Tipton, and Jamestown.  We have a long and 
successful relationship with our rural co-op.  Since the rural co-op began 
providing power in the late 1940's we have had amazingly reliable electrical 
service. Response times to the few power disruptions we have had are 
incredibly fast. We have never had to use auxiliary power generation or 
move product off site because of service failure. Our major accounts are 
requiring much more diligence when it comes to contingency planning. In 
response to our concerns Co-Mo is currently making provisions to feed us 
electricity from two directions. We have asked Co-Mo to take part in a 
thorough risk assessment of our power needs and help us address areas of 
vulnerability. It is clear to us from past and current performance that the 
co-op system of power generation and distribution is an effective and 
efficient way to power rural Missouri.  I strongly encourage the decision 
makers to allow our co-op network the ability to play a major role in the 
generation and distribution of electrical energy in the years to come. C2 

 
Response:  Thank you for your comment. 
 
In 30’s I helped set hedge posts to hold lines, going across fields to avoid 
trees on the right away in Livingston County Missouri.  In 35 I left for 
college and in 40 left the state. In 76 I returned to N. Carroll County and 
started a 100 acre tree farm, walnut and oak.  I ask Farmers Elect in 
Chillicothe if when they replaced poles in the field if they would move the 
line to road now tree (indiscernible). They agreed. Several years later a 
representative appeared with new agreement. I signed.  Several weeks 
later I found they had buried the line down the road past my trees.  A great 
organization and I believe that still exists in their management. Best thing 
to happen to rural America after the whole war (indiscernible). My mother 
put away her sad iron (indiscernible).  C4 
 
Response:  Thank you for your comment. 
 
I am a consumer member and board member of Howard Electric 
Cooperative - an electric distribution cooperative in Fayette, Missouri that 
provides power to portions of Howard, Randolph, Chariton and Boone 
counties. I am also representing Randolph County as its Western District 
Commissioner. It is my pleasure this evening to offer comments regarding 
Associated Electric Cooperative's proposed power plant, transmission lines 
and rail corridor that will supply electricity to end-user s throughout 
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Missouri, Iowa and Oklahoma.  As a board member for Howard Electric 
Cooperative, I understand the critical need to have a consistent and reliable 
power generation company providing the electricity we need to meet the 
power demands of our consumer members. We are fortunate that 
Associated Electric provides reliable power at an especially competitive 
price and in an environmentally sound manner.  C12, C31 
 
Response:  Thank you for your comment. 
 
I made the trip to Sedalia Wednesday and I am giving this written 
statement because I have a great deal of respect for Three Rivers Electric 
Cooperative, our local co-op headquartered here in Linn.  From the board 
and general manager to the newest hire, Three Rivers people go out of 
their way to provide good service.  Three Rivers has strong support in this 
community and throughout its extensive service area, and I want those 
who may read this statement to know that.  Three Rivers, however, 
provides more than service.  It’s an organization with a long history of 
integrity.  For most of the last 30 years I’ve owned bulls in partnership with 
a man who serves on the Three Rivers board.  I do not know a more honest 
man than this gentleman, and I think he is representative of the kind of 
individual that serves on the board and the kind of person Three Rivers 
tries to hire.  The current general manager and his two successors have 
served since 1966.  I’ve gone to the same school as some of them.  I’ve 
been involved with them in Lions Club work for decades and in numerous 
other activities as well.  The two managers who served from 1966 to 2006 
have continued to be active in the community.  I wish we had more 
organizations like this in our community.  C27 
  
Response:  Thank you for your comment. 
 
I live close to Illinois and observe their problems with rates and 
regulations, as well as reliability; and we don’t want to let our system go 
down hill and backwards to -- we want to keep being the leader.  C32 
 
Response:  Thank you for your comment. 
 
After experiencing the bitter weather the last several weeks and heating 
my home with an electric heat pump, I have come more to appreciate the 
reliable and affordable electric service we have and continue to build for our 
co-op's load growth now and in the future.  C34 
 
Response:  Thank you for your comment. 
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I am a co-op member and am a user of our system.  And I've really come 
to appreciate over the last 15 years the reliable service and affordable 
services the co-op has been providing to us.  C36 
 
Response:  Thank you for your comment. 
 
I'm from rural Missouri from Consolidated Electric; I'm a member there.  
I'm a farmer.  We raise cattle and livestock and a grain farm also.  From 
what I understand and believe, Associate is -- we're a co-op; we're owned 
by the members; it's owned by the members.  They're very diligent in 
taking care of their own people.  And by taking care of their own people, 
they're taking care of their rural community -- all the rural communities 
because we are all members.  C38 
 
Response:  Thank you for your comment. 
 
I'm from Callaway Electric.  I’m 30 years old and I’ve lived on a farm 
outside of Fulton my whole life.  I'm always amazed about how we receive 
electrical service at Callaway Electric.  Starting as a lineman, I saw first-
hand how important reliable electric service was to our members.  From 
working a thunderstorm on our system, assisting with the aftermath from 
Hurricane Katrina, people rely on electricity.  But the most reliable things 
come with a price tag.  C40 
 
Response:  Thank you for your comment. 
 
The second comment I'd like to make is the picture is often painted that 
electric companies are willing to sacrifice the environment to maximize 
profits.  Rural Electric Cooperatives are all nonprofit; and therefore, don't 
share that motive with others.  C41 
 
Response:  Thank you for your comment. 
  
The U.S. spends millions of dollars to protect the environment.  This plant 
will be built by a cooperative for our cooperative rural members.  C43 
 
Response:  Thank you for your comment. 
 
I live in Dixon, Missouri, which is in Pulaski County.  I am also a member of 
Gas-Osage Electric Co-op -- a proud member because it is a co-op.  And 
Associated is along with the three-tier system with the co-op family, which 
I have learned over the years means a lot to our community.   
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We really experienced that, of course, during the last ice storm.  Most of 
our community was out for ten days-plus.  And it was not only just our 
daily living that was interrupted, but we have a nursing home there that 
does not have a back-up generator.  And when it came to the point that we 
knew that they were going to not have electric for a few days, that was 
quite heart-wrenching to know that there could be lives in danger.  And it 
really brought home the fact that we knew just how important our electric 
needs were.   
 
We're in a growing community.  We're next to Ft. Leonard Wood, which is 
an Army place that continues to grow year after year.  And we're proud 
that a co-op surrounds the Army base.  And we've had some other 
experience with other utilities; and from what I see, the co-op is an 
advantage.  It's because they are member-owned; every one of our 
families and our friends, they have to answer to us.  And so it's good to 
know that we have a voice and a choice in the decisions we make.  C48 
 
Response:  Thank you for your comment. 
 
COMO electric member.  I’m down at the Lake of the Ozarks, which is one 
of the fastest growing areas in Missouri.  From 1990 to 2000, Camden 
County, which COMO served, grew at better than 30 percent in population.  
Morgan County which they served closer to that grew at 20 plus percent.  
Our projections now for 2000 to 2005, we’re looking at maintaining a 15 
percent growth rate at the west side of the Lake of the Ozarks that COMO 
serves.  COMO has been a very great business partner for the Lake of the 
Ozarks.  Recently in our ice storm that we had down there where many of 
the areas were without power, COMO maintained power.  I don’t know of a 
single outage in the COMO service area, so they’re a reliable partner.  We 
need to maintain that growth with safe, reliable electricity, not for residents 
but also the service and commercial businesses that are coming to support 
them.   C52 
 
Response:  Thank you for your comment. 
 
I am from down in California, Missouri.  I have been a farmer and COMO 
Electric co-op member for 45 years.  During these 45 years the time that 
I’ve worked with COMO a great deal and experienced their attitude on 
things and I can’t imagine them being a part of anything that they didn’t 
feel like was perfectly good for the community that they’re in, the state, 
even the country.  I have a lot of faith in them and I’ve gotten that faith by 
working with them for a long time. So they’ve done a wonderful job and I 
think this will help them do a good job in the future and that’s my story.  
C53 
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Response:  Thank you for your comment. 
 
I’m a farmer and I live in Ashland, Missouri and I’m a member of Boone 
Electric Cooperative.  And as a farmer, I think we take great pride in 
keeping the soil and air and water clean in our farm because it is the life’s 
bread of our operation.  The co-op system is a good system.  It’s owned by 
you and me, the users, and that’s what makes it different and special.  In 
my estimation, as we’ve heard from other people earlier talk about to build 
profits for some investor in New York or Boston or somewhere else.  It’s 
building this plant to serve the people in Missouri and northern Oklahoma.  
It’s owned by the people that they serve and not by some shareholder in 
some other city.  C61 
 
Response:  Thank you for your comment. 
 
The other item I wish to address is the integrity of the electrical co-ops.  
The co-ops are owned by those they serve.  We’ve heard that before.  Not 
by some private corporation interested in making a profit at any or all 
costs.  I know my co-op board members and trust them with my life.  C62 
 
Response: Thank you for your comment. 
  
I’m from Warrensburg, Missouri.  I am a member of West Central Electric 
Cooperative.  28 years ago we built a home out in the country.  I tried to 
make it very super energy efficient, a ground source heat pump, pumping 
water from a well and pumping in a small lake.  While there are those that 
might say that I’m tight, I’d like to think that I’m trying to be conservative 
with energy and so forth.  And I believe that West Central Electric is 
conservative in their approach.  C76 
 
Response:  Thank you for your comment. 
 

5. The Missouri Federal Assistance Clearinghouse, in cooperation with state 
and local agencies interested or possibly affected, has completed the 
review on the above project application.  None of the agencies involved in 
the review had comments or recommendations to offer at this time. This 
concludes the Clearinghouse's review. A copy of this letter is to be attached 
to the application as evidence of compliance with the State Clearinghouse 
requirements.  C6 

 
Response:  Thank you for your comment. 
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The Federal Aviation Administration (FAA) reviews other federal agency 
environmental from the perspective of the FAA's area of responsibility; that 
is, whether the proposal will have effects on aviation and other FAA 
responsibilities. We generally do not provide comments from an 
environmental standpoint. Therefore, we have reviewed the material 
furnished with the January 12, 2007, transmittal letter, concerning the 
proposed 660 MW Baseload Power Plant near Norborne, Missouri, and have 
no comments regarding environmental matters.  C9 
 
Response:  Thank you for your comment. 
 
Since many states on the 2 coasts have increased their air and water 
standards for new industry and power generation, making building there 
more expensive, states with looser environmental laws have seen an 
increase in proposed plants.   C23 
 
Response:  Thank you for your comment.   
 
I also believe it would be better for us to eat rather than have electricity, 
for us to have water, because if we can’t eat and drink, we’re dead.  So if 
you all think that electricity is much better than eating and drinking, I’m 
sad for you.  C77 
 
Response:  Thank you for your comment. 
 
I just want to remind everybody tonight that it’s not all rosy and not all 
popular.  This will cost my family dearly.  So I’m glad everybody here is 
benefited from their pocketbooks, but not everybody’s in that same 
situation.   
 
I’ve contacted DNR, my state rep, our senators.  I’ve contacted a lot of 
people on this issue and we’re not going to let it happen.  We’re going to 
argue this and everybody else shouldn’t let it happen. We’ve been 
neighbors here all our lives.  C96 
 
Response:  Thank you for your comment. 
 

6. Please conduct an exhaustive analysis of AECI’s environmental compliance 
history, including all parent and sister companies.  C78 

 
Response:  The requested analysis is not part of the NEPA process 
and outside the scope of an EIS. 
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7. Please require the applicant to swear under penalty of perjury that all 
information provided to the public is true, complete and accurate.  C78 

 
Response:   This is not part of the EIS process. 

 
8. One of my main concerns with AECI is they have not been forthcoming with 

information on this plant to any of us and hiding information is not correct.  
If anyone in here thinks that they can just bulldoze any of us in the 
Norborne community or surrounding community, they’re wrong.  We have 
asked for Sunshine requests which in the past –- well, I believe it was 
today we received an email that was rejected.  There will be lawsuits for it.  
C77 
 
Response:  Thank you for your comment. 
 
I live near here and have property on both sides that AECI is proposing.  I 
think there’s a problem with as far as Tom has left off.  I’m not a 
competent board member and knowledge here.  Thank you for everyone 
who did here.  I appreciate your concern.  AECI -- they’re sneaky, they’ve 
lied to us, they scare people, they’re anything but roses.  I don’t disagree 
with Mr. Whiteside very often, but they are excited about this plant and I 
think Hillary Clinton as president.  C96 
 
Response:  Thank you for your comment. 
 
I am here to speak in favor of the construction of this facility, not just as a 
co-op member, but also as a small business operator.  I run a small 
Internet service provider business in Ralls County, and I see a great 
demand for the services that we provide.  C36 
 
Response:  Thank you for your comment. 
 
I'm from Osage Valley, a member of Osage Valley in Southern Missouri, 
which is located in Bates County.  But I live in Cass County, and that's near 
Kansas City.  Yes, electric service is very important for economic 
development.  But let me share with you the agriculture in my region.  I 
own and operate a very large grain operation with high-tech irrigation.  
Now, as I go through this presentation -- I haven't got an hour to put you 
through that -- electricity is not all electricity.  It's got to be very quality 
electricity.   
 
For the last three years, I have invested over a half a million dollars in just 
upgrading high-tech irrigation.  And I have one system there's only 16 of 
them in the world.  So I'll bring you to where I'm at, is how important 
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electricity is.  Now, that takes quality electricity.  If we get it from Osage 
Valley and CAMO and Associated, a three-tier system, and that's –- we’ve 
got what not too many people in this country have; and I'll cover that just 
a little bit later. 
 
Now, diesel motors and generators don’t work very good.  We've replaced 
all our diesel motors with electric motors.  And that should be 
environmental friendly; it does clear the air up just a little bit.  But we've 
got three- and four-generation farmers in our region.  And on a drawing 
board of those -- of the large operators, which includes me, sure, is an 
elevator at the plant and a large feed lot.  Now, that takes a lot of 
electricity, which is coal.  We want the lowest possible reliable cost; that's 
what we want.  And we have the confidence that Associated can deliver.  
Now, those other operators are member owners just like I am.  And if 
they've figured this out, they've done their homework.  They understand 
the three-tier system.  They know, they have something to say about 
Associated's performance.  C44 
 
Response: Thank you for your comment. 
 
I'm from Stockton, Missouri.  Osage is my co-op.  I want to tell you 
something that happened on our farm.  We had a transformer that blew up, 
and we called them.  And they were out in a matter of minutes.  They were 
faster than our ambulance service.  I mean, I have dealt with them -- I 
have dealt with another in Indiana where the same thing had happened; 
they showed up in two hours with a guy in a pick-up truck looking at it.  
They came out immediately, secured the area, cleaned up all the oil on the 
ground, soot, put it all in containers, sealed it up, and got rid of it.  This 
was all done in a matter of an hour or two to get all this done.   And if 
they're doing that for the environment right there, to me, they're not going 
to -- they're going to follow the exact same kind of attitude about it.  So I 
think it's important to realize that took seriously -- they did take as a 
serious job of trying to clean it up.  C45 
 
Response: Thank you for your comment. 
 
I'm from the Macon Electric Co-op.  I live on a farm on our electric co-op 
service.  Raising livestock makes me very dependent on my electric 
service, needing it at the pump house and keeping the water is always 
important.  Without electricity, not even a diesel tractor for feeding would 
start in this cold weather.  C34 
 
Response:  Thank you for your comment. 
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I'm a small business owner in Stockton, Missouri; Stoc-Osage Power.  I am 
concerned about manufacturing in this country as a whole.  I support this 
project.  We need the energy; we need low-cost, reliable, electrical power.  
My plant uses a lot of electrical power.  I'm one of the biggest customers 
for Stoc-Osage.   
 
I want to comment on something that those of you that are old enough to 
remember 15 years ago.  Ross Perot, when he was running for president, 
one of the things that he used to say was if we sign NAFTA, we're going to 
hear this big sucking sound; and that's manufacturing coming out of the 
United States into Mexico and Canada.  Well, old Ross had the right idea.  
The only thing, he had the country wrong.  Manufacturing is going to China 
in big, big numbers.  And if we don't continue to keep the power reliable, 
affordable in this country -- when you walk into Wal-Mart, already it says, 
"Made in China," "Made in China."  I worry about the future.  I'm old 
enough that I'm not going to have to get a job in the fast-food industry, 
but I worry about where the jobs are going to come from in this country. 
 
I'm a small business owner; I hire only eight people; but still, I make an 
impact.  And there are tens of thousands of small businesses like mine in 
this country that are risk if we don’t have enough power.  That's all I have 
to say.  C50 
 
Response: Thank you for your comment. 
 
My name is Dorothy Frock and I live between Kearney and Liberty, which is 
kind of close to the Liberty Hospital.  We are a 42 year member of Platte 
Co-op in Kearney. I am also a Pathfinder for almost 40 years.  This 
Pathfinder group of 50 women serves as a liaison to the Board of Directors.  
Whenever they need extra help we are called upon to help with annual 
meetings, open house, blood drives or focus groups.  We own a 200 acre 
farm in Hale, Missouri, which is just north of here about 30 miles.  We are 
serviced from Farmers’ Co-op in Chillicothe.   
 
No body likes change, including myself but change means progress.  We 
must move forward to prepare for the rapid growth all of the co-ops are 
faced with.  I strongly support the new power plant in Norborne.  As a 
farmer, the electric service is very important to our farming operation.  We 
had a cow/calf operation and sow operation.  We must have the electric 
power to heat the water tanks and heat the lamps for the new born baby 
pigs.  C56 
 
Response:  Thank you for your comment. 
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I’m a member of (indiscernible) Electric Cooperative.  I live on a farm about 
45 miles north of St. Charles County, which is one of the fastest growing 
areas in the state.  I farm with my dad and three brothers on a grain and 
livestock farm.  We also own and operate a fertilizer business, which is a 
reliable and portable source of electricity so I’m in support of this plant.  
C64 
 
Response:  Thank you for your comment. 
 
I live about two and a half miles from Higginsville, and I’m served by West 
Central Electric.  I don’t know how I’d run my farm without it.  C73 
 
Response:  Thank you for your comment. 
 

GEN-101 Document Length, Difficulty in Finding Information, Complexity 
 

1. Document length - We recommend that the FEIS be more concise by 
moving some of the old site studies and technical discussions to an 
appendix. Section 1502.7 of the CEQ Regulations for Implementing NEPA 
states that the text of final environmental impact statements (e.g., 
paragraphs (d) through (g) of Sec. 1502.10) shall normally be less than 
150 pages and for proposals of unusual scope or complexity shall normally 
be less than 300 pages.  C8 

 
CEQ guidance also states that the body of the EIS should be a succinct 
statement of all the information on environmental impacts and alternatives 
that the decision maker and the public need, in order to make the decision 
and to ascertain that every significant factor has been examined.  C8 
 
With a document of this length it is difficult to know where to begin.  The 
Code of Federal Regulations states:  “The statement shall briefly specify the 
underlying purpose and need to which the agency is responding in 
proposing the alternatives including the proposed action.”   This document 
is anything but “brief,” does not prove need, states conclusions without 
reasons or evidence, and generally says very little with lots of words.  C23 
 
It seems that AECI has taken advantage of Carroll County and the seeming 
lack of sophistication of the county commissioners, and has assumed if the 
document is long and cumbersome enough people won’t read it.  C23 
 
When I began preparing my comments, I wanted to understand what an 
Environmental Impact Statement should include.. . so I searched for a 
definition. I found several definitions, but the one I thought the most 
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succinct was in a glossary on the Department of Energy's Website. It 
stated, and I quote: 

 
"A report that documents the information required to 
evaluate the environmental impact of a project. It informs 
decision-makers and the public of the reasonable 
alternatives that would avoid or minimize adverse impacts 
or enhance the quality of the environment." 

 
Since we are dealing with the Rural Utilities Service I searched the 
applicable Federal Code of Regulations (Section 1794.61, in Chapter XVll 
of Title 7) stating: 

 
an EIS shall be prepared in accordance with Section 1502 
of Title 40 

 
Title 40 expands on the definition of an EIS, stating 

 
"It shall provide full and fair discussion of significant 
environmental impacts and shall inform decision-makers 
and the public of the reasonable alternatives which would 
avoid or minimize adverse impacts or enhance the quality 
of the human environment. Agencies shall focus on 
significant environmental issues and alternatives and shall 
reduce paperwork and the accumulation of extraneous 
background data. Statements shall be concise, clear, and 
to the point, and shall be supported by evidence that the 
agency has made the necessary environmental analyses." 
This is further set forth in Section 1502.2. 

 
I believe the Environmental Impact Statement for Associated Electric 
Cooperative, Inc., does not meet these criteria. I question whether the 
procedure used for compilation of the Draft EIS was based upon the 
regulation or did the procedure come from an RUS Policy Manual? There is 
so much information that distracts and leads to a dead end in this EIS that 
it is all but impossible for the public to make reasonable and informed 
comments.   

 
Back now to Sec. 1502.2 (a) of the regulations... we find: 

 
"Environmental impact statements shall be analytic rather 
than encyclopedic."  
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The EIS includes extensive material about the hazardous air pollutant, 
mercury-its source, disbursement, transformation into methylmercury, and 
adverse health, and environmental effects. This all sounds like an excerpt 
from the Encyclopedia Britannica. (Actually it is from the EPA Website.)  

 
Leaving mercury and moving on to another subject we find Sec. 1502.2 (c) 
states: 

 
"Environmental impact statements shall be kept concise 
and shall be no longer than absolutely necessary to comply 
with NEPA and with these regulations. Length should vary 
first with potential environmental problems and then with 
project size." 

 
This draft EIS consists of 1308 pages! I don't think that can be considered 
concise by any stretch of the imagination.  C29 
 
I made every effort to read all these 1,308 pages in the few days we had 
and contrary to RUS’s definition of an Environmental Impact Statement, I 
didn’t find it clear and concise and to the point at all.  I found 
discrepancies, omissions, and just a lot of confusion.  A lot of subjects were 
scattered throughout the EIS and it was really rather hard to make any 
definite conclusions because it was just so –- the way it is put together so 
confusingly. 
 
If the above referenced draft Environmental Impact Statement (Draft EIS) 
could be condensed into one word, that word would be “phony”!  If I were 
to adequately comment on the entire document, doing so would require the 
same 1300+ pages.  We expected more than what’s already published on 
AECI’s website, their self-promoting hardcopy publications, and statistics, 
non-site specific, obtained from general internet “surfing”.  C78 
 
It is generally understood that an Environmental Impact Statement is 
required only if a proposed project is assumed to have an adverse impact 
on the environment. The purpose is to determine the extent of  such 
adverse impact and the best mitigation to lessen these impacts.  
 
As per 7CFR1794.25, an EIS, at the minimum, should accurately and 
correctly in simple and generally comprehended terms describe the impact 
of a proposed activity to the overall environment in which it is to be 
located. Such environment shall include physical, biological, chemical, 
sociological, psychological, and economical factors. This document under 
review did none of the above.   
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It should be self explanatory that in order to determine impact to anything, 
one must know two things; a) The nature of what is being impacted, and b) 
The nature of the activity doing the impacting. Neither of these two 
requirements are met in this Draft EIS. The purpose of the former two 
requirements should be equally obvious, a) To accurately assess 
environmental changes at any future time, and b) To correctly attribute 
such changes, if any, to the cause[s] responsible for them.   
 
I further suggest now that no further action shall be taken with regard to 
AECI until these determinations, as well as scientifically sound baseline 
studies have been performed. Only then should a draft EIS be prepared and 
presented for review. Only then will we know exactly what Impact is 
significant, and can proceed in a transparent, orderly, and knowledgeable 
fashion, with truth, not AECI's ad agency, to assess mitigation.  C13 
 
Response:  These comments either objected to the length of the 
document, or expressed frustration at the difficulty of finding items 
of interest, or both. (We assume that when a commenter 
complained that the document did not describe impacts, he or she 
had difficulty in finding a discussion of the impacts of interest.)   
 
Length.  For the Final EIS, some material taken from previous 
reports that are included in the appendixes has been further 
condensed to make the document more concise.1   
 
Difficulty of Finding Items of Interest.  Because of the complexities 
and the many issues that must be discussed in an EIS today, 
features are incorporated into the document to make it easier to 
review.  The expectation is that most readers would want a general 
overview, then details on their particular area of interest.  The 
Executive Summary is a concise summary of the alternative 
evaluated, the proposed project, and the impacts.  After a review of 
the Executive Summary, the table of contents can be used to find 
specific topics of interest.  Section 1 Introduction provides a 
reader’s guide to the document and describes the purpose of and 
need for the project.  Section 2 Alternatives Including the Proposed 
Action is the evaluation of alternatives and ends with a detailed 
description of the proposed project.  Section 3 Affected 
Environment and Environmental Consequences begins with a 
discussion of the organization of the section.  Each main subsection 
in Section 3 addresses a particular resource and is structured the 

                                                 
1 The noted page length in one of the comments (1308 pages) includes several appendixes that are previous 
documents and not part of the DEIS, but were included because they are referenced in the DEIS and are not 
easily available. 
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same way, beginning with a discussion of the affected environment 
and ending with a discussion of environmental consequences.  In 
each environmental consequence section is a subsection titled 
Identification of Issues, which lists all issues identified during the 
public scoping process plus any other issues that USDA/RD merit 
consideration.   For each resource, each of these issues is 
addressed in the corresponding Impact Assessment subsection. 
   
An index is also provided (Section 10) and a glossary (Section 9).  
The appendixes are included only as reference material.    
 

GEN-102 Document Authorship 
 

1. The Draft EIS was prepared by AECI and its consultants. In Part 7, agency 
personnel are listed as reviewers but URS Corp., the consultant, provided 
all the contributors. The Executive Summary, p. 2, notes that the Draft EIS 
includes reports prepared by AECI itself, while reports from AECI’s 
consultants are included as appendices. The result is predictable: the Draft 
EIS is biased toward the outcome desired by AECI, with far less attention 
being paid to alternatives.  The EIS is supposed to be prepared by the lead 
agency or a contractor selected by it, not by the applicant, for the express 
purpose of avoiding a conflict of interest. 40 CFR § 1506.5(c). A conflict is 
apparent in this Draft EIS.  C10 

 
Sec. 1794.61 Environmental impact statement allows that, "A third-party 
consultant selected by RUS and funded by the applicant (7 CFR part 1789) 
may prepare the EIS." It assumes that such an entity is an un-biased 
consultant, and not the applicant itself. This does not appear to be the case 
here. After review, this Draft is almost entirely composed by Associated 
Electric Cooperative, Inc. (AECI) itself. The specifics will become evident as 
we progress through it.  C13 
 
As for this document, I'll start my review following the same general 
outline, i.e., meandering, used by the consultant ... less the majority of 
needless "filler" donated by AECI that has absolutely no bearing on the 
impact area.  C13 
 
This Draft EIS really doesn’t cover alternatives in depth and appears to 
primarily be written by AECI, putting forth their arguments for building the 
Proposed Action.  As I understand the process, this document should be 
prepared by the lead agency or a contractor selected by it, not by the 
applicant.  This appears to be a conflict of interest. C23 
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Response:  The document was prepared by URS, under contract to 
USDA/RD, in accordance with USDA/RD and NEPA regulations. The 
Executive Summary indicates that information and analyses from 
AECI reports were incorporated into the Draft EIS.   For example, 
all the details of AECI’s proposed action originated with AECI and 
were incorporated into the Draft EIS.  Examples of analyses from 
AECI reports that were incorporated into the draft are:  the 
groundwater pumping tests, the assessment of cultural resources 
and the noise assessment.  There are many other examples.  When 
information from AECI or from past reports prepared by or for AECI 
is used in the EIS, it is referenced.  
 

GEN-103 Compliance with NEPA  
 

1. In many instances AECI attempts to excuse its non-compliance with NEPA 
with the assurance that it will abide by permitting and legal requirements: 
see Part 3.1.1.2.4, pp. 3-19-20 and Part 3.1.2.3, p. 3-42 for mercury; Part 
3.5.2.4.1, p. 3-114, for floodplains; Part 3.7.2 for land use; Part 3.3.2.3, p. 
3-77, for groundwater contamination; Alternatives Report, Part 6.5.5 and 
Part 2.4.6.6 for wastewater disposal; Alternatives Report, Part 6.5.4 for 
fuel and waste disposal; Part 2.4.8.3 for the landfill; and Part 3.1.2.4.1, p. 
3-45 and Part 4.4.1 for criteria air pollutants. NEPA would be practically a 
nullity if the existence of regulations was sufficient ground to avoid making 
a statement of environmental impacts.  C10 

 
Response:  NEPA is procedural and not substantive.  It requires a 
full and open discussion of impacts.  We can quantify or estimate 
some effects (e.g., farmland taken, groundwater withdrawn, noise, 
mercury emissions).  For some effects (future groundwater 
impacts, for example), it is reasonable to assume that AECI will 
comply with laws and regulations.   For those resources for which 
agencies tasked with environmental protection have established 
rules, compliance with those rules is presumed to be protective of 
the environment.   
 
Note that NEPA compliance applies to federal agencies; it is 
USDA/RD, not the project proponent that must assure compliance 
with NEPA.   
 
The DEIS does not weigh the need for action against the uncertainty 
created by incomplete or unavailable information as required by 40 CFR § 
1502.22(b).  C10 
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Response:  40 CFR § 1502.22 addresses “reasonably foreseeable 
significant adverse effects on the human environment” when “there 
is incomplete or unavailable information” to assess those impacts.  
In our opinion, there weren’t effects in this category. 
 

GEN-104  Baseline Studies 
 

1. There are no chemical baseline studies presented for existing flora, fauna, 
air, water, and soils. I even invited both Rural Utilities Services (RUS) and 
the consultant to use my property as a sampling station location in addition 
to sampling my pristine pond, constructed in 2000, and aquatic organisms. 
I didn't even receive the courtesy of a reply. Little did I realize until 
reviewing this DEIS that NO baseline studies were anticipated! Wonder 
why?2  C13 
 
AECI/URS has not done baseline air, water (surface or ground), and soil 
testing in the area.  Without this baseline information, how will their 
activities be monitored?  They will certainly claim in the future that their 
operation is not necessarily to blame for contaminant levels because it can’t 
be proved the chemicals were not already there.  USDA/RD must require 
extensive baseline testing to both confirm that the area is in attainment 
and to provide a way to measure how the plant has impacted the 
quality/quantity of our drinking water, soil, and air.  C23 
 
Please require that a complete scientific environmental baseline study be 
performed as part of the EIS, and prior to any further agreements with 
AECI.  C78 
 
Response:  A number of baseline studies were done for this project 
and included in the Draft EIS.  These included air (ozone, SO2, PM10, 
and meteorological data; see Draft EIS Section 3.1.1.3 Existing 
Conditions – Meteorological Conditions), groundwater and soils 
(Sections 3.2.1.2 Existing Conditions, 3.3.1.3 Existing Conditions 
and 3.3.2.3 Impact Assessment Methods), wetlands (Section 
3.10.2.3 Impact Assessment Methods), historic and archaeological 
resources (Section 3.13.1.2.3 Phase I Survey and Phase II Testing) 
and noise (Section 3.16.1.2 Existing Conditions).    
 
The issue of future environmental liability in the event AECI’s 
activities result in releases of hazardous materials to the 
environment is outside the scope of the NEPA process and the EIS 
document.   

                                                 
2 Exhibit A: Email to URS Corporation cc: Stephanie Strength, RUS 
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GEN-105  Externalized Costs of Energy 

 
1. Does the EPA/RUS have any comments on a study done by the European 

Union on the external costs of energy?  See 
http://www.externe.info/expoltec.pdf.  

 
• According to the study, conventional coal burning power plants 

cost 9.9 to 17.85 US cents/kwh (kilowatt hour) for health and 
environmental destruction; 

• Coal Carbon emissions without sequestration costs 3.2 to 3.9 
US cents/kwh in health and environmental destruction; 

• Gas CC 1.31 US cents/kwh; 
• Photovoltaic 0.54 US cents/kwh; 
• Wind offshore 0.16 US cents/kwh; 
• Wind onshore 0.12 US cents/kwh; 
• Hydro costs 0.066 US cents/kwh  
• (Fuel cell energy costs were not considered.) 
• (Nuclear energy costs were not considered.) 

 
For example: 600 MW plant @ 80% capacity factor * 365 days/year * 24 
hours/day = 4,204,800 MWh per year.  New 600MW conventional coal 
plant would have hidden cost of .099 * 4,204,800 * 1000 kwh/MW = $416 
million 0.1785 * 4,204,800 * 1000 kwh/MW = $750 million.  IGCC 600MW: 
0.039 *  4,204,800 * 1000 kwh/MW  = $164 million; 0.032 *  4,204,800 * 
1000 kwh/MW  = $134.6 million.  Comments by the EPA/RUS on these 
“externalized” costs would be appreciated.  Such research should be 
objective from recognized experts in their fields; not AECI!  C78 
 
Response:  The referenced report is a product of the ExternE 
project, which was jointly launched in 1991 by the European 
Commission (the executive body of the European Union) and the 
U.S. Department of Energy (DOE) to evaluate “fuel cycle 
externalities.” Research now is apparently done mostly by the 
European Commission.3  According to the project’s website, “Fuel 
cycle externalities are the costs imposed on society and the 
environment that are not accounted for by the producers and 
consumers of energy, i.e. that are not included in the market price. 

                                                 
3The DOE’s Energy Information Administration (EIA) issued a report in 1995 that was a case study of three 
states (California, Wisconsin, and Massachusetts) that incorporated externalized fuel costs into their planning 
process (EIA 1995). The report concluded that the “requirement to incorporate externalities in the resource 
planning process had negligible impacts on the planned resource mix of the utilities in each of the three 
States.”  However, that conclusion was partly based on the circumstances at the time:  there was little need 
for new capacity and natural gas was the fuel of choice at the time. 
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They include damage to the natural and built environment, such as 
effects of air pollution on health, buildings, crops, forests and 
global warming; occupational disease and accidents; and reduced 
amenity from visual intrusion of plant or emissions of noise.”      

 
ExternE’s approach is different from USEPA’s. USEPA set limits 
(National Ambient Air Quality Standards) to protect public health, 
including the health of sensitive populations such as asthmatics, 
children, and the elderly.  While USEPA’s approach requires 
judgment about acceptable levels, it does not involve nearly the 
judgment and subjectivism of the ExternE approach, which, for 
example, requires assigning monetary value to such things as 
visual intrusion or hypothetical extra years lived.  Certain items 
that would at least be relevant in a U.S. analysis are also apparently 
not included.  For example, the ExternE results suggest that 
hydroelectricity results in minimal damage to the natural and built 
environment; these results surely could not include the 
environmental and social damage of constructing a large 
hydroelectric impoundment.  The report also does not address the 
very real health effects on low-income populations of higher-cost 
sources of electricity.   The referenced report does point out the 
major disadvantage of coal—emissions—a topic discussed at length 
in the Draft EIS.  Assessing the report conclusions and attempting 
to relate them to a project in the U.S. would require an in-depth 
evaluation of many variables, including the widely-varying 
emissions standards in the countries included in the report, the 
control technologies used, and the populations affected (for 
example, external costs would be much higher in a densely 
populated area), which is outside the scope of this Draft EIS.    

 
GEN-106  Miscellaneous 
 

We remind you that you will need to consider whether or not the project 
will require formal notice and review from an airspace standpoint. The 
requirements for this notice may be found in Federal Aviation Regulations 
(FAR) Part 77, Objects Affecting Navigable Airspace. This regulation is 
contained under Subchapter E, Airspace of Title 14 of the Code of Federal 
Regulations. We would like to remind you that if any part of the project 
exceeds notification criteria under FAR Part 77, notice should be filed at 
least 30 days prior to the proposed construction date. Questions concerning 
this matter should be directed to Ms. Brenda Mumper at (816) 329-2524.  
C9 
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Response:  Thank you for your comment.  This regulation is 
addressed in Appendix A, Relevant Federal and State Environmental 
Laws and Regulations.  The contact and notification information 
from the comment has been added to the summary table.   
 
I hope the United States Department of Agriculture will support the 
agricultural community it was set up to represent and aid, by not approving 
AECI’s loan request.  If the federal government funds these antiquated 
technologies, there will be fewer resources to invest in developing and 
implementing the new technologies which will be  necessary to move our 
country forward in our quest to be energy independent, reduce Green 
House Gases, protect the health of our people, and be a world leader in 
responsible use of resources.  C23 

 
Response:  Thank you for your comment. 

 
1. I live in Platte City, just outside of Platte City and I work at the Harley 

Davidson Manufacturing Plant near KCI and I’m a member, I’ll say, 
customer-owner of Platte-Clay Cooperative.  Near Platte City we’re seeing 
substantial growth south of the city.  There are several subdivisions going 
in.  Rainworth and Seven Bridges are a couple examples.  At full build out 
they’re expecting there to be 2,911 homes there.  Platte-Clay is expecting 
in the next 10 years that 10,000 more homes will be built in that time and 
they’re growing about 8 percent per year in electrical usage.  Obviously, 
the need for electricity is great. 

 
Along with these are supporting businesses to support these homes and 
businesses.  I feel after looking at the Environmental Impact Study which if 
you don’t have broadband, I suggest you read it instead of downloading it, 
you’ll read it faster than you’ll download it, but Associated’s definitely done 
their homework in looking at all the possibilities and doing a process of 
elimination in every aspect of this project.   
 
Now, being a physicist, I have an education in physics.  Contrary to the 
former speaker, I’m a little more pro-nuclear.  However, that technology is 
something that’s going to become more prevalent in probably 15 or 20 
years.  Now, obviously, the time is not right for that type of technology 
right now.  Again, looking at the Environmental Impact Study, Associated’ 
definitely done their homework and I think this is obviously, or definitely 
the way to go, so I appreciate your viewpoint.  C58 
 
Response:  Thank you for your comment. 
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Since "no action" is already stated as an alternative and/or mitigation 
process in the phony DEIS, simply opt for it. I am aware that AECI has 
considerable clout in high places, although the recent changes in 
government personnel, and overall environmental conscience by major 
industries outside the government, may give them cause to re-evaluate 
their omnipotence, as well as their position in tomorrow's utility 
marketplace. We have offered many times to sit down with their higher 
management to resolve many current issues; to no effect. Don't copy 
AECI's mistake and underestimate the influence of grass-roots movements 
on policy makers in Washington, as well as financial lenders. Time, 
environment, and concerned citizens (voters!) will dictate the future of coal 
power. Their future is very limited. I hope my comments may help in 
accomplishing both our goals.  
 
Since there was limited time to more fully address the draft EIS by Feb. 8, 
and even less time to present them orally, (Just as well, as my voice wasn't 
up to the task.), enclosed please find my completed comments to be duly 
entered for the record.  C13 
 
Response:  Thank you for your comment. 
 

2. What also is evident is that data submitted by AECI to this EIS 'consultant" 
(URS) contrasts greatly from information AECI submitted to Missouri 
Department of Natural Resources (MODNR) for an air quality permit, and 
from what AECI submitted to Carroll County Planning & Zoning Commission 
to receive a zoning change. Quite obviously, AECI provides regulatory 
agencies with whatever information they want to see in order to win their 
approval, regardless of its veracity.  C13 

 
This is the time for the regulatory agencies to compare notes, and tell AECI 
to either follow the rules of the land, and quit wasting everyone else's time 
and money, or get out.  C13 

 
Response:  Minor design revisions are continually made, resulting 
in the potential for inconsistencies when submittals are required at 
different times.  Any substantive design changes that would affect 
the conclusions of the EIS would require a supplemental EIS.  The 
information in the EIS is more recent than that submitted with the 
air permit application.  MDNR, in their comments on the Draft EIS 
(comments and responses included in this comment response 
summary), pointed out differences from the air permit application.  
These changes will be addressed through the air permit application 
process, and do not affect the EIS.  The only project change specific 
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to the County would be the PILOT agreement with Carroll County 
(see comment regarding PILOT agreement, below).   

 
AECI’s permit application states that the plant is scheduled to begin 
commercial operation no later than 2011. Table 1-1 shows that start up of 
the new plant is 2013.  C17 
 
Response:  The date has been revised and the permit would include 
the revised dated (2013).  The commercial operation date has been 
delayed in great part because AECI can’t execute major 
construction contracts committing over 10% of the project costs 
until the Record of Decision is signed by USDA/RD.  Since there is 
some uncertainty in that regard, the current schedule is that 
commercial operation will not begin before 2013. 

 
A rather blatant error in this section is in Figure 3-49, as well as all other 
maps of the plant site in this DEIS.  There is an area of approximately 5 
acres in Section 17 that is not owned by AECI.  It is owned by an 
individual.  However, this area is shown as being owned by AECI.  This is a 
gross oversight.  C29 
 
Response:  In the Final EIS all the figures that have the plant 
boundary have been corrected to exclude this area. 

 
3. I am very concerned about the environmental effects that AECIs proposed 

coal-fired power plant will have on the Norborne community and 
surrounding area during construction and after the power plant is complete 
and producing energy.  I am also very concerned about the impact that the 
transmission and railroad corridors will have on agriculture practices and 
the flood levels in the immediate area. I feel these issues should be 
included in the final Environmental impact Statement.  C14 

 
Response:  Impacts on communities were addressed in the Draft 
EIS, see Section 3.14 Socioeconomics and Environmental Justice.  
The only issue raised during scoping regarding agricultural impacts 
of transmission lines on agricultural practices was in relation to 
center-pivot irrigation systems; this was discussed in the Draft EIS, 
Section 3.6.2.4 Actions Incorporated Into the Proposed Action to 
Reduce or Prevent Impacts.  The rail corridors and transmission 
lines will take some farmland; this is discussed in Section 3.6.2.3 
Impact Assessment Methods and Section 3.6.2.4.1 Impact 
Assessment.   Potential flood impacts caused by the railroads was 
not included in the Draft EIS but has been added to the Final EIS.  
See Final EIS Section 3.5.2.3.1 Potential for Increased Flooding. 
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AECI must be responsible for the air quality, water quantity and quality, 
and the disruption of farming practices and flooding risks that will be 
imposed on area residents during and after construction of this power 
plant! What will the final Environmental Impact Statement include so that 
we (all Carroll County residents and neighboring counties affected by 
transmission and railroad corridors) are protected from any disruption to 
our current lifestyles.  Remember, we NEVER had the chance to vote on 
allowing AECI to build this power plant and we should NOT be expected to 
be distressed at the convenience of AECI.  C14 
 
Environmental factors including water quality and quantity, air quality, and 
noise and light pollution should be the highest priority of USDA in enforcing 
mitigation and controls to protect Carroll County residents and surrounding 
communities.  C16 
 
Response:  The Draft EIS evaluated environmental impacts in the 
areas listed.  Air quality was discussed in the Draft EIS Section 3.1 
Air Resources; surface water quality, Section 3.4 Surface Water; 
groundwater quality and quantity, Section 3.3 Groundwater; 
farming, Section 3.6 Farmland; noise, Section 3.16 Noise; light 
pollution, Section 3.8 Public Lands, Recreation and Visual 
Resources; and flooding, Section 3.5 Floodplains.  Additional 
discussion of flooding has been added to the final EIS (see final EIS 
Section 3.5.2.3.1 Potential for Increased Flooding).  The NEPA 
process is intended to provide a full and open discussion of impacts 
and alternatives; it does not provide assurance of no impacts.  Note 
that enforcement of most environmental regulations is the 
responsibility of the Missouri Department of Natural Resources.  
Applicable environmental laws, regulations, and permits are 
included in Appendix A. 
 
My comments begin by stating: I am merely a citizen of the county where 
this proposed power-plant is being considered. I have neither scientific 
credentials nor expertise on the application of environmental controls or 
amelioration of the hazardous emissions (including greenhouse gases) 
which are inherent in the proposed project. I will leave those subjects to 
the appropriate professionals. However, I will take-up a few associated 
issues as presented in the Draft EIS from the standpoint of a novice.. . as 
the proposed project will have adverse impacts upon my health and life 
style.. . if.. . it is allowed to become a reality.  Alternative processes will 
also be presented which would reconcile the two diverse enterprises 
(farming & electrical generation).C15 
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I must confess… I have yet to lay down sufficient roots to keep me in this 
area… so… if the AECI project is approved and comes to fruition, I can 
easily pack-up and move to another area in order to preserve my health… 
even if it means moving to another country. However, my greatest 
concerns are my children and grandchildren… who are deeply rooted in this 
community. In as much as my family is of greatest concern… I join this 
fight… and will fight tenaciously to preserve their overall health.  C15 
 
Response:  Potential health effects from emissions were discussed 
in the Draft EIS Section 3.1.2.4.1 Impact Assessment.  Other 
potential health and safety impacts, including from electrical and 
magnetic radiation were discussed in Section 3.15.2.4.1 Impact 
Assessment. 

 
Considering all my comments, as presented herein and heretofore… I ask… 
again… why are we, the citizens of Carroll County, confronted with this 
proposal for a massive coal-fired, base-load, generation facility by AECI… a 
cooperative limited to providing electrical power to its members? Why has 
this area been selected to be the dumping grounds for environmental 
contamination? Have the residents (and this region) been categorized as 
expendable… in the best interests of a limited few?  C15 
 
Response:  Thank you for your comment.  The plant site is within 
AECI’s service area. 
 
I grew up in Norborne just a few miles north of where this power plant is 
going to be built.  I’m a fifth generation farmer and I went to college and 
got a job with the co-op, so I know all about the co-op and how they’re 
run.   
About this power plant, what concerns me from what we see here today is 
something that will, not really affect you guys, because I’m afraid the 
effects of what will happen to this power plant, you will probably be gone 
and in the grave by the time we see all of these hazards pop up and when 
the landfill goes from 80 acres and they have to take your land, through 
eminent domain, to expand their landfill from 80, like they did in New 
Madrid, and expand it even larger.   
 
I’m afraid, you know, it may not be such a good steward for this 
community.  Why are the people here so mad and all the folks that live 
around it and near it are going to be affected.  Why did they come out and 
seize the Craigs’ land? Why did they scare people?  Why are people afraid 
to file just because their motions are so wild and round up about this?  This 
kind of portrays the happy picture of what they want everyone to look at.   
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The people of Carrollton and Carroll County and the adjoining communities, 
they see this as a dream and I see different problems that might come up.  
It’s just that and I know I’m a young person and I’m pretty emotional 
about this.  I’m kind of just concerned on AECI probably isn’t doing the 
best they can to treat everyone fair in the community, letting them know 
what is going on and will they actually spend the extra cents since they’re 
trying to save so much on your power to actually help the environment, 
help the community.  
 
I’m glad I moved back to this town and you know, seems like this project 
can’t be stopped and it probably won’t, but it’s a good thing we address 
these issues ahead of time and I hope they take –- RUS takes a good look 
at the young people who do want jobs and do want this done safely and 
just have a good look at this project.   C68 
 
Response:  The facility would be constructed to allow for up to two 
more 660 MW net units.  This is addressed in the cumulative 
impacts section of the Draft EIS (Section 4.4 Cumulative Impacts 
and Mitigation by Resource).  In the Final EIS some additional 
language was added to this section, clarifying that if more units 
were added buffer property would be needed, and that there would 
be additional emissions and the need for another air permit.  Also, 
while the Draft EIS states that the proposed landfill would have 
capacity only for the one unit and that there would be a need for 
additional capacity with additional units, the Final EIS makes it 
clear that creation of additional capacity would require acquisition 
of more land.  See Final EIS Section 4.4 Cumulative Impacts and 
Mitigation by Resource for revised language. 
 
I am writing to you concerning AECI’s proposed 660 MW coal-fired power 
plant to be located in Carroll County, Missouri near Norborne. Although I 
currently live in Wyoming, this proposed plant is of great concern to me for 
many significant reasons.  My grandparents (Henry and Joline Lindley) own 
480 acres in Carroll County, which has always been considered "home" for 
our whole family throughout many years and generations. Portions of this 
480 acre farm have been in the Lindley family for over 130 years. AECI 
representatives have contacted my grandparents on numerous occasions in 
the pursuit of this property, threatening that eminent domain could be used 
in order to obtain the farm. On a 160 acre parcel of these 480 acres that is 
of interest to AECI is the resting place of my mother, Diane Lindley 
Whitmer, who passed away in 1999.  The very 160 acres where my 
mother's ashes were spread, is the portion of my grandparent's 480 acres 
that is of greatest interest to AECI.  Preserving my mother's resting place is 
of utmost concern to me and my family, however, the proposal of this 
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power plant is an abomination to Carroll County, its residents and countless 
others involved.  C16 
 
Response:  The Lindley property is not included within the facility 
boundary shown in the EIS, and is not included in AECI’s plans for 
the facility.   
 
There are many reasons why the construction and operation of this coal-
fired electricity generating facility will cause many problems for present and 
future Carroll County residents, but also for residents in neighboring 
counties. Wildlife populations, habitat and overall environmental health of 
the plant site and surrounding area and the excavation areas from where 
the coal is mined will be affected immensely.  C16 
 
The coal mining industry has been long known to be environmentally 
detrimental to the immediate area of coal extraction sites. Wildlife habitat 
is too often destructed and no mitigation is enforced. As a resident of 
Wyoming I have witnessed first hand the struggle to find the balance for 
energy resource extraction and wildlife habitat preservation. Coal extraction 
leaves horrendous scars on the landscape and directly affects wildlife 
habitat and wildlife populations.  C16 
 
Response:  Coal mining is a related activity that is addressed with 
its own impact analysis.  AECI may obtain coal from any one of 14 
Powder River Basin Coal Mines.  The federal Bureau of Land 
Management (BLM) recently completed an EIS for mining coal from 
federal tracts adjacent to five of those mines.  The impacts of the 
coal mining are detailed in the BLM EIS, available at 
http://www.blm.gov/wy/st/en/info/NEPA/cfodocs/prbcoal-
feis.html. 
 
I actually do live in Norborne near where this place is going to be built.  I 
have a farm that has been in my family’s heritage for over 150 years, 
which, if this plant would go in, transmission lines would go over, if it’s not 
taken for railway or whatever.  C77 
 
Response:  Thank you for your comment. 
 

4. What is the real power output of the units?  It has been described by AECI 
in different publications as 660 MW, 688 MW, and 735 MW.  C78 

 
Response:   The electrical output to the grid is 660 MW.  The size of 
the generator proposed to be installed is 688 MW.  The difference 
between these two numbers is the electric energy that is required 
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to power the plant itself.  This power is primarily related to the 
operation of the air pollution control equipment. 
 
My comments are not going to be made as they were originally.  I 
sympathize with the people sitting out here.  I very well may be sitting with 
you in the same situation.  I just want to tell you that I sympathize with 
you, because we have a farm my son and I bought and we have a cattle 
operation on it.   The next two years I’m going to build two more  42-inch 
high pressure natural gas and another (indiscernible), and how do we know 
there’ll be enough of this electricity from Chicago.  I can’t do both if it -- so 
we’re all in this together, and I probably would be sitting with you except 
our property is not part of the proposed site.  What is the answer?  We all 
have to give and if it’s not here it’s going to be somewhere else.  I’m telling 
you I don’t think we can do anything about it.  C79 
 
Response:  Thank you for your comment. 

 
5. I am a member of the Central Missouri Electric Co-op, and I farm in 

northern Saline County.  And I'm a farmer; I farm in the Missouri River 
bottoms there.  And I'd like to testify that the Missouri Department of 
Natural Resources, known as DNR, have their regulations that protect 
Missouri's land and water.  In 1993, we had what they call a 500-year 
flood.  And after the flood, we had damage to our levees; and we had to 
ask the government for funding to replace the levees.  And a lot of that 
came with rules and regulations of DNR.  And as an example of how strict 
their regulations are, we had sand bags that we had -- leftover sandbags 
that we put on the levee prior to the flood; and DNR stepped in and told us 
that there was rules and regulations we had to follow with the sandbags.  
They would not let us throw the sandbags into the River.  We couldn't just 
dump the sandbags on the land and destroy the bags.  We had to remove 
the sandbags to a hazardous waste site.  And that told me that they are 
very particular when it comes to contaminating or using hazardous material 
on any of Missouri's land and waters.   And if they're that particular with 
the land and water, I have to feel they're that particular with the air of 
Missouri also.  And DNR is very much involved in this project that 
Associated has before the public tonight.  C42 

 
Since I work with the environmental regulatory agency, DNR, and for all 
these people day to day, I trust the regulatory bodies to make sure that 
Associated does what it’s supposed to do on an environmental basis.  I 
would never say that the DNR doesn’t do a good job of being a watch dog.  
C21 
 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-53 July 2007 

I’ve been a farmer for 35 years and my remarks will be a little bit more 
specific.  I’ve had some experience with DNR over the last 10 years.  First 
of all, it was a log jam in Locust Creek loading through DNR property.  The 
second was with a waste manure spill in the neighborhood, and the third 
was with a levee through some wetlands and state agencies are made up of 
individuals.  These people are professionals.  They’re good. They do their 
job.  This manure spill, the DNR guy was there on a Wednesday, prior to 
Thanksgiving Day.  He was there that night and all Thanksgiving Day 
making sure that tributary was all cleaned up.  These people are serious, 
and they do a good job.  So I think if you have any concerns about state 
agencies and their willingness to stick to the rules, that shouldn’t be a 
concern.  C88 
 
When we’ve had a problem, DNR has come in and looked at it, spent 
whatever time necessary to make sure that it got cleaned up in a very 
professional and good way.  C92 
 
Response:  Thank you for your comments 
 

6. I remember what the environment was like as a boy growing up in 
Jefferson City in the late 40s and early 50s.  We had just fought World War 
II.  The Great Depression was in the very recent past.  People had little 
money and as a result government had little money.  In 1948 Harry 
Truman didn’t campaign on providing clean water and air to America’s 
cities, he promised a chicken in every pot.  In 1946 or 1947 we moved in 
with my grandparents in a very old house on West Main St. just below the 
Capitol.  If you walked out the front door of our house and turned left, in 
less than 50 feet you were on the grounds of the Missouri power plant, an 
ancient coal-fired facility that provided steam heat and DC—not AC—power 
to the Capitol.  If you turned right and walked 100 yards, you would be at 
the Missouri Power and Light generating plant.  There was one smokestack 
at the Capitol power plant.  I believe there were three at MP&L.   
 
In addition the Missouri Pacific Railroad was less than 100 yards away and 
in the late 40s most of the locomotives were the old steam engines with 
black smoke bellowing out their stacks.  Making the smoke situation even 
worse was the fact that most of the homes and businesses in the area 
burned coal. 
 
The amount of smoke, dust and soot that came from the power plants and 
steam engines and from people burning coal was a reality that most people 
today could not imagine.  I haven’t heard the term “soot” for years, but it 
was a piece of burned coal roughly the size of a large grain of sand.  It 
would be so thick on our sidewalk you could slide on it like sand. 
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As bad as that was the people next door lived there much of their lives and 
were in their 80s when they passed away.  My grandparents both lived into 
their 80s.  A lady down the street who lived there her entire life was past 
80 when she went into a nursing home.  The only man I’m aware of who 
didn’t reach 80 was a heavy smoker. 
 
Fast-forward 60 years and look at the power plant at Chamois, Mo.  The 
plant there burns coal and you literally cannot tell when the plant is 
generating electricity.  Chamois is 20 miles from Linn and either my wife or 
I go through there at least once a week and you do not see or smell 
anything.     
 
Our house there in Jeff City was one of four older homes and the sewer 
system which had been set up years earlier for those four homes consisted 
of a pipe that ran down to nearby Wear’s Creek, where the raw sewage 
landed not in the water, but on the bank where it remained until a good 
rain caused the creek to rise. 
 
The rest of the folks in Jeff were served by a system that was a little more 
subtle.  This system collected all the sewage and ran it well out into the 
Missouri River before it got discharged into the river without treatment.  At 
times the Missouri got so low it was almost possible to walk to Callaway 
County.  Then those big pipes weren’t so subtle. 
 
A lady at Sedalia expressed concern that the proposed plant be operated in 
a manner that would ensure mercury did not get into the water.  In no way 
am I suggesting we deal with mercury or any other pollutant in a cavalier 
fashion.  But let me once again put today’s pollution in perspective.   
 
When I was growing up my dad fished with a hoop net in the Missouri 
River, which was just beyond the railroad tracks.  I remember pulling up a 
net and it would be full of toilet paper, condoms and even fecal matter.  
Looking back I do not know what amazes me most, the fact that we ate the 
fish or that the fish didn’t kill us. 
 
Compare those fish to what fishermen can take out of the river today.  For 
the past 10 years our former conservation agent here at Linn has been 
fishing for crappie in small creeks that empty into the Missouri.   
 
In terms of protecting our environment we have made great strides.  I 
have every confidence Missouri’s rural electric cooperatives will operate this 
proposed power plant in an environmentally-friendly manner.  C27 
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Response:  Thank you for your comment. 
 
I live on a farm north of Meadville and am a member of Farmers Electric 
Cooperative.  As a kid once in a while, about once a year we went to 
Kansas City, came in from the north, I don’t remember on what road, but I 
remember the stench in the air from the Blackwater processing plants.  A 
friend of mine that lived in Kansas City said they dumped all the blood right 
into the river.   
 
I went to MU, graduated, and got a degree in Civil Engineering with a minor 
in Environmental Sanitation.  My first job was in Chicago, country kid who 
moved into a big town.  And one road took me up over the southern edge 
of Lake Michigan up to Gary, Indiana, and I remember seeing plumes of 
every color smoke you can think of and cars two or three years old that the 
paint was rusted off the tops of them. 
 
I’m concerned about the environment, but I also know the EPA and DNR do 
a tremendous job.  We have cleaner air and water today than we did have 
when I got out of school for sure back in 1969.  C87 
 
Response:  Thank you for your comment. 
 
Now I want to talk about the integrity of AECI.  A lot of people have talked 
about that tonight and really don’t have any experience with any of it. They 
have not.  Now, about a year and a half ago or so at a local school board I 
went, this is on the agenda at that time.  We were advised to go to a 
meeting at the courthouse about tax entities.  At that meeting, they were 
wanting to waive the property taxes and have a payment in lieu of taxes.  
All the citizens said it wasn’t good enough.  They figured that the County 
commission and AECI had set up was not enough, but the Commission and 
AECI went ahead and made an agreement and this agreement was three 
payments made to the County starting in 2006.  This didn’t happen.  Did 
AECI do the honest thing?  That last week in December we see an article in 
the paper this agreement has been cancelled.  Can you believe that?  
$500,000 to the county and the agreement is cancelled.  And that’s not 
honesty.  I think you need to know about that.  The county wished to 
receive $500,000, and the last week of the month, the last week of 
December, it was cancelled.  They paid nothing to the counties.  And the 
next thing I want to do is a statement a man made here before is we all 
know that’s not AECI’s way in business.  They have not been fair to people 
in this area.  When they came in here and bought the land they didn’t say –
- the original tract, they didn’t say we’re going to build a power plant, we’re 
AECI.  They hired a separate entity to come in and lie to the people and 
bought the land.  C95 
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Why didn’t AECI pay their PILOT payment in December 2006?  C30 
 
Response:  The commenter is correct; AECI did not make a PILOT 
payment in December under its original agreement with the county.  
That original economic development agreement contemplated a 
transaction going forward with the needed legal opinions 
forthcoming. 
 
However, due to a state litigation on another utility project with a 
similar economic development agreement, the viability of AECI’s 
agreement with the county was put into question.  Therefore the 
original agreement was put into abeyance pending the outcome of 
that litigation.  The litigation was resolved favorably earlier this 
year, but due to the delay and the fact that project cost estimates 
had increased it was necessary to re-visit the economic 
development agreement with the county.  AECI is currently in 
discussions with the county to amend and restate the agreement 
such that payments to the county would be increased due to 
increased construction costs.  Under a revised agreement, grants 
would be on a sliding scale increasing if construction costs increase 
further, but with a floor at the previous levels. 
 
It has been made clear by AECI officials that the electricity that will be 
produced at the Norborne plant will not be used in the area, but rather in 
parts of Oklahoma and elsewhere. It is extremely unfortunate that Carroll 
County residents are being distressed on many levels for energy that is not 
being consumed even in their home state. Is it too much to ask that local 
communities become more economically self sufficient?  Why must my 
family and other local residents in Carroll County become subject to loss of 
water, decreased local air and water quality, transportation interference, 
loss of farmland (thus income), decreased recreation (hunting and fishing) 
opportunities and significant increase in light and noise pollution among 
countless other environmental and economical stresses? When will USDA 
step up and help protect the local agricultural economy of Carroll County 
instead of helping greedy power companies profit off of uneducated county 
officials?  C16 
 
There is an undying need for more political education and awareness 
regarding healthy, sustainable, low impact (environmentally friendly) forms 
of energy production for the sake of our nation's overall health right now 
and in the future. Power companies should be required to incorporate 
alternative energy methods at or near the site of any coal electricity 
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generating plants. In order for there to be more political awareness not 
only on a local scale but a national scale as well, Rural Development 
organizations including the U.S. Department of Agriculture need to enforce 
such behavior and require mitigation and healthier forms of electricity 
generation.  C16 
 
Responses:  Thank you for your comment.  
 

PUR-200  Anecdotal Reports of Increased Need within AECI’ Service Area 
 

1. I’m from Chillicothe, Missouri.  I’m not a member of FEC.  I’ve been 
fortunate enough to be around a group who are members of FEC and they 
hire quality people.  They do their best work in communities and I realize 
it’s a difficult thing to look at when someone’s talking or land or building 
next to your land but the thing is we have to make responsible decisions to 
generate power to our communities or we can’t grow.  And if we choose not 
to grow it won’t be in these communities, it will be somewhere else.   

 
My son lives in San Diego, California and my daughter in Oklahoma, and 
what’s happening to our towns is they’re spread all over Missouri, and we 
can’t keep our economy because we can’t have our own power here.  Now, 
I see in this proposal that we’re building a plant right here in Missouri that 
will employ Missouri people that will give power to people here in Missouri 
to make decisions.  I think it’s a responsible thing to do.   
 
Now, there’s always impacts and we have to suffer impacts.  But we also 
have to get things to grow or we won’t be here and we can’t keep our land 
and fight over local power.  C93 
 
Response: Thank you for your comment.  
 
Lots has been said tonight and today about various issues, but I think it still 
needs to be said because the support is very important when it comes to 
meeting our needs, our electrical needs for these communities.  I 
personally have been excited about this project since I first heard about it.  
I’ve always been a farmer.  I did spend nine years in the state legislature, 
but I’m still a farmer and our major enterprise is raising hogs. 
 
Now, back in 1939 when I was nine years old, electricity came to our farm, 
and I know it’s almost certain the monthly bill was less than $10.  I don’t 
know for sure what it is, but I know now we spend $1,000 a month for 
electricity.  We use a lot of electricity.  We’re primarily in the hog 
production business.  What our needs are -- once a generation of electricity 
by water, once they surpassed all they could do there, the affordable 
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source of power, then we come to coal.  That’s why there are lots of coal 
power plants being built in our nation.   C94 
 
Response:  Thank you for your comment. 
 
I'm the Assistant State Administrator for the City of Camdenton.  And I'm 
here to speak in favor of the proposed power plant.  In my position with 
the city, I handle all of the economic growth and activities for Camdenton.  
I am responsible for developing and moving in programs that stimulate the 
Camdenton-area economy.  Specifically, this means facilitating partnerships 
with businesses to build a stronger tax base with quality developments 
designed within the community, such as commercial developments to 
increase our sales tax base and attract community manufacturers that 
provide good wages for our residents. 
 
In my efforts to attract potential prospects, there are a number of factors 
that are examined.  However, this proposed plant will directly affect one of 
the most essential components of operating business, energy costs.  
Currently, Missouri has some of the lowest industrial and commercial 
electric rates in the country, which is an incentive to potential prospects 
looking to locate within the State.  This power plant will provide a source of 
continuing affordable electricity.  However, without this plant, the potential 
consequences will not only include the loss of this competitive advantage, 
but also the trickle-down effect that could lead to the migration of jobs and 
economic activity to other states.   
 
It will directly impact the electric rates on commercial, industrial, and 
residential customers pay in my community.  The advantages of 
constructing this plant are numerous, but the consequences of inaction are 
disastrous.  This plant is desperately needed for the continuing growth, not 
only in the City of Camdenton, but for all communities that receive power 
from Associated Electric.  C46 
 
Response:  Thank you for your comment.  
 
Since the 2000 census, over 850 new homes have been constructed in 
Kearney.  Plats have been approved for over 4500 residential housing 
units.  Commercial growth has also been active in Kearney.  An abundant 
economically priced electric energy source plays a critical part in Kearney’s 
future.  Platte-Clay Electric has provided key assistance to Kearney in its 
economic development efforts and construction of this plant benefits the 
interests of our city.  C60 
 
Response:   Thank you for your comment.  
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I live in Warrensburg, Missouri, and I am a member of the West Central 
Electric.  I grew up in northeast Missouri, and my dad’s farm is under water 
at this time with the Thomas Hill reservoir.  That is a great recreation area 
there that they have created.  I enjoy going back and fishing over the place 
that we farmed, and we had a lot of farm neighbors with that.  But that’s 
beside the point of why I’m here.  I am a member of the Warrensburg 
Industrial Corporation.  We build buildings for industrial customers and this 
is one of the main things that we look at that there is a supply of electricity 
for these industrial companies in the area.  If the electricity supply isn’t 
there, the manufacturers aren’t interested in bringing their plant or their 
people to this community.  Thank you very much and that’s all I have to 
say.  C75 
 
Response: Thank you for your comment.  
 

2. Over the past 8 years the company revenue has grown by 40%. We 
currently use 1 1,000,000 Kwh annually, which is a 47% increase over the 
last 8 years. Until the recent price change the cost per Kwh had not 
changed for 14 years. The company is currently implementing a marketing 
plan that will fuel consistent revenue growth for the foreseeable future. 
With revenue growth comes capital expansion and with capital expansion 
comes the need for additional power. C2 

 
Response:  Thank you for your comment. 
 
The need for new sources of electricity continues to grow. Demand for 
electricity increases annually as today's home and business technology 
requires more and more usage. That is evident in my home. As my family 
of six becomes more dependent on the technology of our age, we also 
become more dependent on the electricity needed for that technology to 
function. Our electric meter runs day and night as we use electricity for 
computers, cell phone chargers, landline phones, appliances, 
entertainment, hair dryers, hair straigteners, hair curlers and a multitude of 
digital equipment. I cannot imagine what life would be like in our home 
without electricity.  C12 
 
Response:  Thank you for your comment. 
 
At Howard Electric, our consumer electricity usage has increased by 104% 
over the past twenty years. This level of increase is not uncommon among 
rural electric cooperatives. Moreover, it is anticipated there will be a 67% 
increase in kilowatt hour usage over the next eight years and an increase in 
demand of 54% for that same period. Now is the time to move this project 
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forward to meet that ever-increasing power demand in a timely manner.  
C12 
 
Response:  Thank you for your comment. 
 
If our county and Norborne is to grow and prosper we need new industry. 
This project will provide needed rural electricity to support that industry. 
Even in our area we are seeing growth from people and businesses moving 
to rural areas. In the future we will need a plant such as the one AECI is 
proposing to meet the growing electrical demands of an expanding rural 
area.  C25 
 
Response:  Thank you for your comment. 
 
As member of West Central Electric Cooper, I feel that the way new houses 
are built in the county, if the power supply continues we will run short of 
power soon.  Associated Electric as done a good job of supplying power at 
cheep rates.  They continue to build new power plants to supply the need 
of the county.  C28 
 
Response:  Thank you for your comment. 
 
Not only do we need to look to the future of this new power plant, but we 
need to build and keep our transmission lines up in good shape as well.  
Rural Electric Co-op of Missouri needs to stay in the lead.  This power plant 
being proposed is being built by co-op Associated Electric for its 
cooperative members.  This proposed plant of Associated will help meet the 
growing demand we are seeing in our own system as well as the future 
load growth to help rural Missouri to continue to prosper.  We need to look 
at the future needs of rural Missouri. Our little co-op, Missouri Rural 
Electric, has experienced growth of around 4 percent annually.  C32 
 
Response:  Thank you for your comment. 
 
And at least in my opinion, without construction of these type of base-load 
facilities, we'll not be able to meet that demand.  C36 
 
Response:  Thank you for your comment. 
 
And I am seeing a movement from the cities of people coming out and 
moving out to the rural areas.  And we are supplying them with adequate 
supply of electricity.  And with this growth coming out from the cities, we 
need this extra build-up of electricity from this new plant that they're 
proposing.  And I think this new plant would be very beneficial to us all, not 
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just the rural people, because the urban areas are coming to us.  They are 
relying on us and looking at us and comparing us to our other people that 
are supplying electricity to them; and we're getting a thumb's up.  C38 
 
Response:  Thank you for your comment. 
 
The load of our system is growing daily; and without the support and 
capabilities of Associated, our necessity for inexpensive reliable electrical 
service will no longer exist.  Our consumers on our system  relying on 
Callaway Electric to provide reliable service to them; and I believe we've 
done just that, but not by ourselves.  Without Associated's efforts this 
would have never been accomplished.  C40 
 
Response:  Thank you for your comment. 
 
I'm a member of Lewis County Rural Electric Co-op.  I'm speaking and have 
a couple of issues in support of the power plant.  As Nancy commented 
earlier, our demand is growing in the cooperative by 100 megawatts a 
year.  This plant will generate and the output on it is 660 megawatts.  As I 
view that, we're looking at a new power plant every six or seven years.  As 
we are right now with the growth and timeline and permitting, Rural 
Electric Cooperative is walking a tightrope to meet the future needs of our 
members; and it's important that we move forward with this plan.  C41 
 
Response: Thank you for your comment.   
 
I live at Laclede, Missouri, five miles west of Lebanon on Highway 64, down 
toward the beautiful Bennett Springs Park.  I'm a member of Laclede 
Electric, my parents were, and either I was a member or they was all of my 
life.  I'm here to talk to you about a 660 megawatt plant and why I believe 
that we need it.  My comments are going to be very brief, and what I'm 
going to say to you is I'm going to say God gave us the brains, so let's use 
it this moment.  I want to say these things to you.  You and I both know 
down deep in our heart that we need more electricity, because we know 
what electricity has done for this country.  C43 
 
Response:  Thank you for your comment. 
 
Our facility that I'm on, we -- I'm a pastor of a church.  Also we have a 
boarding school for troubled boys.  Our electricity that we used the last ten 
years, we have increased by over 100 times in the last ten years.  And we 
still build.  Our buildings will just have nowhere to go.  And I'm not sure 
where we're going to stop, but we need more electricity.  We can't -- we 
can't change our lives; we can't stop that because we can't have electricity.  
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Let me say this, I think it's important that we have this plant.  Here's why I 
say, that if we don't get busy and get our need done before our growth 
happens, then we won't be able to meet adequately what we need to have 
down the road.  Case in point, California.  They have black-outs.  They 
have all kinds of problems and what because they did not work on planning 
ahead of time to get everything done and taken care of.  And they did all 
kinds of -- they have all kinds of problems.  We need this plant so we can 
have electricity for the future.  C45 
 
Response:  Thank you for your comment. 
 
It's my understanding that Associated says that they will not have the 
capacity to meet the needs of its members by the year 2013.  With this 
coal-powered plant, Associated will be able to meet those needs with cost 
effectiveness that will allow me and my fellow-members to enjoy some of 
the lowest rates in the nation.  C47 
 
Response:  Thank you for your comment. 
 
I am from here in Sedalia.  I grew up in Macon, Missouri.  And I'm looking 
around this room.  Any one of you could be my relatives.  I've grown up in 
families and families and generations and generations of farming; and I 
grew up within 15 miles of the AECI plant in Thomas Hill.  And I am 
standing here and understanding that we need an expansion of electricity.  
Obviously, our population is growing.  C49 
 
Response:  Thank you for your comment. 
 
I’m just worried there’s not enough megawatts to meet our needs now.  
C20 
 
Response:  Thank you for your comment. 
 
As we see our baby boomers coming to the Lake and we’re seeing 
numerous of them, becoming second homeowners a population and the 
strain on the electric services is going to be higher and higher and I 
applaud Associated and COMO and all the other co-ops.  I’m looking 
forward in making great steps in alleviating our problem we’re going to see 
in 2011 and 13.  As we see our growth down there at the Lake we need the 
power.  We need to help turn the lights on and keep the economic engine 
of our area in the state going and we have a year round population of 
80,000 around the Lake.   
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It has been estimated that during the summer time and during season we’ll 
have four and a half –- three and a half to four million visitors to the Lake 
of the Ozarks.  Many of those are staying in second homes and depending 
on electricity and so forth and COMO services that area and we want to 
have them be able to turn on their lights when they come in and have a 
good time.  C52 
 
Response:  Thank you for your comment. 
 
And, I’ll tell you the truth, I’m in a older home at the edge of West Ray 
County and that area has just snowballed in growth and over the 43 years 
I’ve been in my home, my home was outdated when I moved into it.  I had 
what they called the Green Acres home.  Remember the TV show, Green 
Acres, where you couldn’t plug everything in at the same time?  I couldn’t 
run electric dryer and a microwave.  My home was built with 30 amps of 
power and we had to upgrade to at least 100 amps to just accommodate 
our home and that’s not without in the farming area so I know what it’s like 
to be without power and our new homes they require lots of power.  C57 
 
Response:  Thank you for your comment. 
 
I live in Smithville.  I am a member of the Platte-Clay Electric Cooperative 
and my family and myself have been associated with cooperatives for over 
50 years so I have a certain level of comfort in anything that a cooperative 
education proposes.  My particular area we’re rapidly moving from an 
agricultural diversion to an urban atmosphere and that kind of explosive 
growth calls for all kinds of increased services, especially because we’re still 
rural enough to need it, especially electric energy.  We see in this plant 
that’s proposed a step certainly in the right direction.  We need this plant.  
We need it as quickly as we can bring it on because the longer we delay, 
the more critical the need will be.  We need this plant.  C59 
 
Response:  Thank you for your comment. 
 
I live on a family farm just south of Harrisburg, Missouri in Boone County.  
I like many people wear many hats.  I’m a husband, father, auctioneer, 
farmer, a Boone Electric Co-op member and several others, but the one I 
want to talk about tonight is the one of 21 years school member and school 
board president.  In a rural school district electricity is very important.  We 
had a couple moving to the country from Columbia, building their dream 
homes and raising their families.  Increased enrollment required us to look 
into a building program. This growth requires additional electricity at all 
levels.  We need to be assured that our future electrical needs can be met.  
C62 
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Response:  Thank you for your comment. 
 
I am also the past presiding commissioner for Boone County in which we 
have worked very cooperatively with the local co-op not only with our 
citizens but with the growth rate they’re having down there, the need for 
electric and construction of lines.  C67 
 
Response:  Thank you for your comment. 
 
I am a member of the Callaway Electric Cooperative located in Fulton, 
Missouri.  I speak to you tonight also as an employee of Callaway Electric 
Cooperative of over 20 years, the former 10 years as a general manager.  
In my 20 years I have seen my employees, but not (indiscernible) our 
membership.  I’ve seen our electric load and demand more than double.   
The new plant is going to affect the entire Midwest and state of Missouri 
and that the need for new electric generation is real.  I think it’s my 
suggestion, it’s cost efficient and an environmentally friendly way to 
provide new electric needs is through central state electric plants, such as 
the Norborne plant.  C70 
 
Response:  Thank you for your comment. 
 
I’m from Warrensbsurg, Missouri.  I live ten miles north of Warrensburg 
and a member of West Central Electric Co-op and in my neighborhood 
there’s a lot of new construction.  In the last four years there’s been three 
farms sold and split up and there’s 30 new homes out there and it takes a 
lot of electricity.  I was talking to another fellow last week and he had 
bought another 20 and is going to put 60 homes on it and that’s taking 
place all over Johnson County and people in the know says that the 2010 
census in Johnson County will probably be 50,000 people and we’ll be 
having a need for it.  C71 
 
Response:  Thank you for your comment. 
 
As a hobby I belong to Mason Shriners.  I have an airplane, and I haul 
those children to the various hospitals.  Galveston, Texas, Cincinnati, Ohio, 
Chicago, St. Louis.   In flying, you look down on territory and we very 
seldom ever fly over 18,000 feet and you can see a whole lot what’s going 
on.  Now, I guarantee (indiscernible).  What I really can’t figure out is how 
the electric companies are holding up now.  How they’re supplying enough.  
I don’t think anybody that’s building those buildings without figuring on 
holding up electricity.  The only way I know of is maybe stopping the 
population.  Anybody want to volunteer?  The other solution might be to go 
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home and unhook your electricity and I don’t know maybe someone would 
volunteer that.  I think the electric companies are already doing about all 
they can do and they’re doing a darn good job.  We really appreciate that.  
C73 
 
Response:  Thank you for your comment.   
 
I live in Centerview, Missouri.  I’ve been a member of a co-op for about ten 
years.  I’m the mother of two young children and where we live we have so 
much growth going on that when my kids get into high school and get into 
college then is there’s still going to be enough electricity, and will we have 
the means to be able to afford it when we get older.  C74 
 
Response:  Thank you for your comment. 
 
I do realize that we do need some electricity, but I don’t believe it’s needed 
around here.  I don’t believe it’s been proven that it’s needed around here.  
C77 
 
Response:  Thank you for your comment. 
 
I live 80 miles in the southern part of Morgan County.  I am an electric 
cooperative member.  I was going to speak about as I attend meetings with 
the distribution cooperatives of the 100s of millions of dollars that 
Associated has already spent to clean the air, take care of the water, but 
I’ve changed my direction.  One thing we all have in common, we have a 
need, a need for electricity.   I this state there are now –- just now there 
will be 3 industrial utilities.  There is one cooperative generator.  There are 
several municipal systems and we lean on each other.  Associated has a 
combination of interchanges and interconnections over 100 different points 
where we can help our investor owned utilities, our cities.  We are 
integrated in this project or any other project that some utility might need 
to build and is not allowed to do it, then the whole state, the whole Midwest 
suffers.  And I assume regardless of where it’s located there will be those 
that challenge the Environmental Impact Statement, and I understand their 
reason why, but we need this project.  C80 
 
Response:  Thank you for your comment. 
 
COMO has grown four to five percent every year for the last 30 years.  We 
set an all-time peak January 31, last week.  We use more electricity than 
we’ve ever used before, and we see this continuing throughout the next 30 
years.  We serve a high-low growth area around the Lake of the Ozarks.  
We connected more than 800 new homes last year for new service and we 
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see no end to this.  We definitely need to have a new coal fire base load 
power plant for Missourians.  C81 
 
Response:  Thank you for your comment. 
 
It’s obvious the need for the increased generation.  C83 
 
Response:  Thank you for your comment. 
 
One thing I’m very concerned about is that we end up like the state of 
California.  Several years ago they didn’t just have brownouts out there, 
they had complete black outs, because it’s a scenario in which power plants 
weren’t allowed to be built out there.  It went from not out in my backyard 
to not on planet earth.  I wouldn’t want us to be in that situation.   
 
I want it to be built properly with the proper equipment, which I really 
believe Associated is going to do.  But we need the power plant, and we 
need to do that not just from an economic development standpoint, but we 
need to have the power and the studies show we need to have the power 
to do the key jobs in the state.  C89 
 
Response:  Thank you for your comment. 
 
We’re going to have power shortages. C92 
 
Response:  Thank you for your comment. 
 
With 30 seconds to go I’ll summarize.  We need a new power plant for the 
greater good of rural Missouri.  We not only -– we need not only more 
power but we need affordable power.  The key word is affordable.  Be 
grateful to Associated Electric and our local co-op for their continued good 
service and in the future.  What better place is there to build a new power 
plan than Carroll County?  I sure don’t want to wake up or lie awake at 
night worrying about if I’ll have power in the morning or power five years 
from now.  C94 
 

3. Our plant has tripled its electric load over the years, and is now in the 
process of doubling its substation capacity due to further growth.  The 
presence of adequate power capacity is of utmost importance for the 
growth of the renewable fuels industry in Missouri. NEMO Grain is only 1 of 
4 operating ethanol plants in the state. Several other ethanol and soy 
diesel plants are either under construction or being planned in Missouri. 
Sufficient power is required to already be available in an area, before the 
site will be chosen for a plant. If it is not, the developers will move on to 
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another location, possibly in another state. Competition for these plants is 
keen.  C18 
 
These ethanol plants have huge economic impacts within an area and for 
the entire state. Almost all renewable fuel plants are built in rural 
communities, and these communities benefit greatly during the 
construction phase, and continually thereafter, once operations are begun. 
Although NEMO Grain employs only 43 people, the total economic impact of 
the plant approaches the equivalent of 2000 permanent full-time jobs 
across Missouri.  C18 
 
Adequate electric power, outstanding service, room for growth, and fair 
pricing are of utmost importance to the future of our industry in Missouri. 
Industrial growth, good jobs, and the growth and vitality of our rural and 
state economies depend directly on electric power being available. We 
strongly support the proposed Norborne project .  C18 
 
Response:  Thank you for your comment. 
 
But tonight I'd like to speak to you as president of the Missouri Renewable 
Fuel Association.  Missouri Renewable Fuel Association represents all four of 
the now-producing ethanol plants in Missouri and the other two that are in 
the construction phase.  This growing industry comprises the investment of 
many, many producers all across the state.  Growing interests in ethanol 
and soy diesel is being seen across the state and this country.  The benefits 
of these plants being located in rural Missouri brings economic benefits 
beyond belief.  The cry all across this country as of right now is for energy 
independence, which is imperative for this country's energy security.  As 
this renewable fuel industry grows, the demand for electrical then also 
grows.  Adequate electrical power supplies at reasonable rates must be 
present to keep this industry growing and expanding.  This state and this 
country must have the adequate electrical resources available to further 
expand this renewable fuels industry.  C33 
 
Response:  Thank you for your comment. 
 
We own a business.  We use more elect every year. We work on new 
houses in the Rual area which is growing fast.  We must have new power 
plants to keep up with the growth or we will run out of elect for our needs.  
C22 
 
Response:  Thank you for your comment. 
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I'd like to comment on this power plant will help rural development in our 
area.  I am a member of Missouri Rural Electric Co-op in Palmyra.  I 
manage Boars, Inc., which is a business which sends out 5,000 doses of 
swine semen per week to pork producers in Missouri, Kansas, Iowa, and 
Illinois.  This 5,000 doses per week results in 260,000 doses per year.  
Both of those produce 1.3 million pigs or about 130 million dollars worth of 
pork.  We have nine employees, some full-time and some part-time, plus 
eight drivers to deliver this semen.  So we impact the economy in Shelby 
County and the surrounding area.  Everything we do needs a good, 
affordable, reliable supply of electricity.  The boars that we house are kept 
in 60 to 75 degrees whether the outside temperature is -1 degree like this 
week or 105 degrees as can get in the summer.  The semen is maintained 
at 64 degrees, so you can see we rely on electricity.  C35 
 
Response:  Thank you for your comment. 
 
So having said that, let me explain this to you just a little bit.  Over my life 
time, I have observed, as you have -- think about it -- as you have, how 
the farmers have appreciated the properties, they have improved their 
lives, they're improved their families' lives, they've improved their 
children's lives.  You know that the farmers are the good stewards of this 
land that we live on.  You have seen, in your lifetime, how the adequate 
supply of electricity has caused individuals to better themselves and also 
businesses.   
 
Now, also, if you've been paying attention to the life that we live, that we 
have to have an adequate power supply for economic development in order 
to continue to go forward in this country and not backwards.  So I say to 
you that, as a member of the Laclede Electric Cooperative, our cooperative 
is growing at about 20 percent per year for the last several years; and we 
have 35,000-plus meters.  C43 
 
Response:  Thank you for your comment. 
 
I live in town and have Ameren service there and, including a family 
business, spend many times as much with Ameren as with Three Rivers.  
But the Three Rivers service is very valuable to our cattle operation, which 
we operate on a farm six miles east of Linn.  Federal, state and local 
agencies promote something called intensive grazing of livestock.  This 
involves keeping livestock—in our case cattle—in a relatively small area 
called a paddock.  Our cattle are not free to roam the entire farm, as was 
the case prior to 1999.  The cattle are given enough grass in a paddock to 
get them through a designated period of time.  I move our cattle daily.  
The grass is fresher.  The manure and urine stays in the fields, rather than 
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get deposited in the woods and waterways.  The cattle do not trample the 
roots of trees, thereby avoiding damage to the trees.  The cattle do not 
have access to creeks, springs or the Gasconade River, and this reduces 
water pollution.  To control the cattle we use electric fences—miles and 
miles of fence.  Since the cattle do not have access to creeks, springs or 
the river, we have to provide them with water.  This we do with a watering 
system that involved putting in 20,000 feet of water line and some 40 
hydrants.  Electricity had never been a problem with our grazing practices 
until last month’s severe ice storm, which left us and many other people 
without power for up to a week.  Without electricity, we had no energized 
fences and no water.  Our only solution was to move our cattle to an area 
where they had access to flowing water.  In one day a herd of 140 cows 
and their calves can cause a huge amount of damage to a spring branch.  
Fortunately we did not have turn in on the Gasconade River.  That would 
have been even worse.  This is why we need reliable electricity. C27 
 
Response:  Thank you for your comment. 
 
The City of Camdenton is located within the Lake of the Ozarks region, 
which is one of the fastest growing areas in the State.  For example, from 
1990 to 2000, Camden County, which is where Camdenton is located in, 
was the third-fastest growing county in Missouri.  The City of Camdenton is 
experiencing strong growth that is only going to continue for many years to 
come.   
 
For example, the city is currently working with a developer on a $133 
million retail project that will construct approximately 760,000 square feet 
of space when all the spaces are completed.  And we will have substantial 
growth as far as our residential housing in the next ten years.  We have at 
least 600 new homes just within the City of Camdenton.  Those projects 
need the power that this power plant is going to provide.  C46 
 
Response: Thank you for your comment. 
 
In the 1980s my farm used about 1,000 kilowatts a per month.  Last July 
which was one of the –- one our higher months probably, we used 16,000 
kilowatts.  A lot of this increase is in our turkey operation.  If we would lose 
electricity on a 100 degree heat day, lose our fan, our foggers and our 
water, we’d have a terrible mess.  In the 20 years that we have been –- 
had turkey farms on COMO we have never lost power long enough to even 
give us a scare.  C53 
 
Response:  Thank you for your comment. 
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PUR-201  Questioning the Need 
 

The next several paragraphs are comments provided from Commenter C13. 
 

1. Quite frankly, and I'm sure you will check it out; AECI IS grossly 
exaggerating the (consumer) need for increased generation.  C13 

 
AECI has failed to meet the criteria that there is a need for more electrical 
generation in the immediate impact area, and their G&T distributors outside 
the impact area. In fact, RUS was informed of their creative math following 
the scoping meeting held in Norborne 2005.4,5  This information was 
obtained by simple arithmetic addition of data presented by AECI 
themselves. Since, and in addition to that data, a non-biased SERC 
prediction for this area is that the current total generation connected to the 
SERC systems exceeds projections for SERC regional load in the year 2015 
by over 27,000 MW. Essentially, if AECI were to become non-existent 
immediately, it would have no effect in existing or projected energy needs. 
Neither this community, nor any other area needs AECI. This is a 
competitive market ... they need us! Thus, AECI's 688 MW plant's 
generation is ALL surplus, which will be sold on the open market. This is 
legally questionable as AECI is a "non-profit" member only provider, and 
allowed to sell a restricted amount of excess electricity (10%). A slick stunt 
if one can pull it off! Why? It's simple ... Greed! This whole project and 
AECI's behavior to date is better described in the Wikipedia internet 
encyclopedia as follows: 
 
A confidence trick, confidence game, also known as a con, scam, grift or 
flim flam, is an attempt to intentionally mislead a person or persons 
(known as the "mark") usually with the goal of financial or other gain. 
Perhaps the promised PILOT money, $500,00O/yr that never arrived? No 
taxes and no payments in lieu of taxes? As stated above, a slick trick!  
 
Very recently, Feb.8, 2007, at a public hearing concerning this same DEIS, 
both RUS and the public had a telling opportunity to witness AECI’s tactics. 
Again we refer to Wikipedia and find: 
 
A shill is an associate of a person selling goods or services who pretends no 
association to the seller and assumes the air of an enthusiastic customer. 
The intention of the shill is, using crowd psychology, to encourage other 

                                                 
4 1.1 Current Generation Capabilities 
5 Exhibit B: Bulk  Power Systems Reliability Report – prepared by the North American Electric 
Reliability Council, 2006 
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potential customers unaware of the set-up to purchase said goods or 
services. Shills are often employed by confidence artists. 
 
There were more than 50 of these “associates" used by AECI that evening. 
C13 
 
BACK TO BASICS...THERE IS NO CURRENT OR PROJECTED NEED BY AECI's 
MEMBER CO-OPS for additional generation!!  C13 
 
If there comes a time we actually do need additional electricity, there are 
many more capable, plus ethical companies that deserve the rewards of 
honesty. Enough is enough!  C13 
 
Rather than turning this area of fertile land into a future superfund site for 
ABSOLUTELY NO NEED because of politics, bureaucracy, avarice, lies, and 
ignorance, (any redundancy is incidental), let's work together, aboveboard, 
to meet whatever our future needs actually may be, safely.  C13   

End of comments for this topic provided by Commenter C13. 
 

The next several paragraphs are comments provided from Commenter C15.6 
 

AECI has represented they are seeking financing and approval of this 
proposed project "to construct electric -generating facilities to meet its 
members' growing needs." (Cover Sheet - Abstract); and further 
represented the projected future need is based upon a study performed in 
2004, projecting- a 3.2% per year growth in energy sales through 2025 
(Pg. ES-2). C15 
 
This was the primary information utilized to move this project through the 
Carroll County Commission, which now brings us to this point in the 
process. However, certain information has come to the attention of the 
local citizens with respect to AECI’s projections... namely a 2006 Bulk 
Power Systems Reliability Report - prepared by the North American Electric 
Reliability Council. 
 
Review of the aforementioned report punctures AECI's over inflated 
balloon...regarding the projected future electric supply needs for its 
members. The proposed project is to be located in the SERC region of the 
country which is comprised of fifteen (15) states, including portions of 
Iowa, Oklahoma, Illinois, Tennessee, Arkansas, Louisiana, Texas, Florida 
and the entire state of Missouri. 

                                                 
6 Two sets of very similar comments were submitted by Commenter C15; they are combined 
here. 
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The North American Electric Reliability Council has determines, in 
conjunction with its members (Regional Self Assessments) the following for 
SERC: 
 
The 2006 summer total internal demand forecast is 188,763 MW and the 
forecast for 2015 is 226,921 MW. The average annual growth rate over the 
next ten years is 2.1 percent. This is the same as last year's forecast 
growth rate. The historical growth rate over the last five years averaged 
1.9 percent. (Pg 90) 
 
The SERC region has significant demand response programs. These 
programs allow demand to be reduced or curtailed when needed to 
maintain reliability. The amount of interruptible demand and load 
management is expected to decline slightly over the forecast period from 
4,980 MW in 2006 to 4,838 MW in 2015. These amounts are comparable to 
last year's [2005] projections. In addition to the reported interruptible 
demand and load management, other significant demand-side management 
programs are also available to maintain reliability in the region. (Pg 90) 
 
The actual annual electric energy usage in the SERC region during 2005 
was 962,054 GWh. The forecast annual electric energy usage in the SERC 
region during 2006 is 973,215 GWh. This is an increase of 1.2 percent. The 
forecast annual growth rate in energy usage for the region over the next 
ten wears is 1.7 percent, which is the same as last year’s forecast growth 
rate. The historical SERC growth rate for the last ten years has been 2.1 
percent. (Pg 91) (Emphases Added) 
 
SERC believes that capacity resources will be sufficient to provide adequate 
and reliable service for forecast demands throughout the long0term 
assessment period. The 2006 forecast for capacity margins show that the 
mar-p in is project to remain at or above 14 percent throughout the ten-
year period. . . . . . Collectively, SERC members are projected to be net 
sellers of firm power across regional boundaries throughout the ten-year 
period. (Pg 91) (Emphases Added) 
 
Effective January 1,2006, SERC membership expanded to include several 
members in the central part of the country, resulting in the creation of a 
fifth SERC subregion (Gateway subregion). The Gateway subregion is 
comprised of the following SERC members: Ameren, City of Columbia, 
Missouri, Electric Energy, Inc., Illinois Municipal Electric Agency, and 
Southern Illinois Power Cooperative. All but Electric Energy, Inc. are also 
members of the Midwest ISO. (Pg 90) (Emphases Added) 
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Note that AECI is not included in this subregion. This will become significant 
in the information presented below and will support my conclusions at the 
end of this section. 
 
Gateway 
 
Demand - The 2006 summer net internal demand forecast for the Gateway 
subregion was 17,611 MW and the forecast for 2015 is 19,606 MW. The 
average annual growth rate over the next ten years is 1.2 percent. The 
historical growth rate has averaged 1.3 percent. (Emphases Added) 
 
Energy - The 2006 annual electric energy usage forecast for the Gateway 
subregion was 80,220 GWh and the forecast for 2015 is 88,818 GWh. The 
forecast growth rate in energy usage is 1.1 percent. Energy consumption 
for 2006 was forecast to be 1.5 percent more than the 2005 actual 
consumption of 79,028. 
 
Resources - Projected capacity margin was 31.3 percent for the 2006 
summer, and remains above 31 percent over the remainder of the planning 
period. (Emphases Added) 
 
Transmission - Planned transmission additions include 111 miles of 345-
kV lines. Planned reinforcements in the Jefferson City, Missouri, area are 
scheduled for completion in 2008 which would increase transfer capability 
from SERC (Gateway) to SPP [subregion]. 
 
Capacity resources in SERC are expected to be adequate to reliably supply 
the forecast firm peak demand and energy requirements throughout the 
long-term assessment period. Significant generation development has 
occurred in the SERC region during the past few years, resulting in 
thousands of MW of uncommitted generating capacity. Some of this 
generation can be made available as short-term nonfirm or potential future 
resources to SERC members and others. (Pg 18) 
 
The survey indicates that an additional 1,617 MW of generation plant 
capacity is expected in the SERC region for the 2006 summer, the vast 
majority of which have signed or filed interconnection agreements by the 
time of the survey. In the near-term planning horizon, significant 
speculation exists about the amount of generation that will be added 
(approximately 6,000 MW for 2008 and 2009 . . . . . , but the amount to 
actually be constructed will likely change before the next annual survey. 
The reported generation development decreases sharply beyond 2010 as 
plans for the longer term have not been finalized. The majority of 
generation development was reported for the first six years and totals 
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24,100 MW. This compares favorably to the 21,000 MW reported to be 
operable in the first six years of last year's survey.  
 
During the public meeting an AECI Representative (See transcript for 
name/position) confirmed AECI would require an additional 84 to 256 
megawatts of base-load power through 2011 (not quite sure of the 
numbers, but they were stated to range from no less than 80 nor more 
than 300 megawatts). Turning to the SERC’s report we find the following: 
(Pg 93) 
 
As of December 31, 2005, SERC's generation development survey indicated 
that the total generation connected to the transmission systems in SERC 
was 248,390 MW. An additional 1,617 MW of generation was planned to be 
connected to the transmission systems by July 1, 2006, bringing the total 
to just over 250,000 MW. These values differ slightly from the EIA-411 data 
due to inoperable capacity and mothballed units. The current total 
generation connected to the SERC systems exceeds projections for SERC 
regional load in the year 2015 by over 27,000 MW. If all of the proposed 
capacity . . . . . is built, installed generation could exceed forecast peak 
demand by more than 63,000 MW in 2015. This is significantly more than 
the generation capability needed for  reliability/adequacy in the region. (Pg 
93) (Emphases Added) 

 
Conclusions (1) 
 
Two issues come to mind regarding the above referenced information. First 
... with respect to the North American Electric Reliability Council's report, 
AECI may have misrepresented the need for additional base load electrical 
generation. Second. . .it may be logically deduced from the foregoing 
information that AECI's true intent would be.. . to garner additional income 
(quasi-profits or income over expense) from the sale of excess electrical 
power generated by the proposed plant. With current total generation 
(speaking of 2006) exceeding projections for 2015, AECI's proposed project 
is not otherwise necessary to meet the demands of its members (those 
listed in their project proposal). Entering such a market appears contrary to 
AECI's statutorily mandated nonprofit purpose i.e. providing electrical 
power to its members! I find no statutory authorization for AECI to become 
a net seller of firm power... that power generated in excess of member 
requirements.. . or to build a base load plant essentially earmarked for that 
purpose7.  

                                                 
7 Note that the AECI purchased power analysis specifically excludes transmission costs as a factor 
in base load calculations (2004 dollars (verses 2011 dollars - projected in-service date); it also 
lacks specifics as to what the calculations are based upon. I suggest.. . this omitted cost and 
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Where I come from (not being a native Missourian) such aforementioned 
actions, along with the continual use of disingenuous visual representations 
of a proposed project, would be considered a "bait and switch (if an 
existing object) or "blue sky", being the lesser of other related terms, 
(suggesting or implying above and beyond that which will truly be provided 
- if a proposed plan). In both instances such actions would be considered 
unlawful. Yet ..., I suppose that if one were well heeled in terms of funds, 
property and political prowess.. . even the judicial powers would redefine 
the law for a given purpose??? Such was recently exemplified in a Missouri 
Supreme Court decision (redefining the term "commercial" (found within in 
a list of other terms unrelated to electrical generation) to include the term 
"utility". Such a decision having been rendered, would be and is contrary to 
the overall intent of a limiting provision of the Missouri Constitution.) I 
cannot fathom how a court of law would deem it had the authority, or the 
jurisdiction, to alter (in a manner of speaking - amend) a constitutional 
provision in order to preserve corporate profits.. . and doing so at the 
expense of the peoples mandated right to vote on such amendments??? 
Guess an old adage readily applies in Missouri for the expedience of 
corporations.. . Money Talks!!!   
 
There exists, at this point in time, sufficient reliable power in the grid to 
more than offset AECI requirements through 2015. Allowing ample leeway 
for AECI’s purported growth rate beyond 2011, we apply: 400 MW 
requirement v. 27000 MW excess grid availability, as of July 2006. (The 
report also provides: for the period ending in 2015 excess reliable power 
availability in the grid should be as much as 63,000 MW).   

 
Accordingly, with respect to the information provided herein and 
heretofore, the EIS assumptions that establishing a base-load generation 
plant is more cost effective than buying from the grid… is without merit and 
unsupportable.  C15   
 
Conclusions (2) 
 
There exists, at this point in time, sufficient reliable power in the grid to 
more than offset AECI requirements through 2015. Allowing ample leeway 
for AECI’s purported growth rate beyond 2011, we apply: 400 MW 
requirement v. 27000 MW excess grid availability, as of July 2006. (The 

                                                                                                                                                                       
information may indicate purchased power as the reasonable alternative! The calculations appear 
skewed to the desired result! (Pg. 2-6,2-7) The true premise considered was not cost of base-load 
over transmission... but retained income and tax benefit between the two scenarios. 
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report also provides: for the period ending in 2015 excess reliable power 
availability in the grid should be as much as 63,000 MW). C15 
 
Accordingly, with respect to the information provided herein and 
heretofore, the EIS assumptions that establishing a base-load generation 
plant is more cost effective than buying from the grid… is without merit and 
unsupportable. C15 
 
The relative cost of transmission interconnections (building, operating, 
maintaining and purchasing power), even with stretching ones imagination, 
would not approach the costs of a base-load generation facility, with its 
supporting transmission infrastructure! With more than sufficient power 
available in the grid to meet the AECI needs for their projected period, 
approval of this proposed generation plant belies logic and prudence… from 
the ratepayer’s standpoint… at the low end of the spectrum. Yet, there 
would be logic in such approval… if premised upon an overall monetary gain 
for AECI… but of course… this is not the foundation upon which an RUS 
approval is based… or is it? This reminds me of a cartoon (a little king on 
his balcony… looking down upon his subjects… shouting): “The Golden 
Rule… them who have the gold… makes the rule!”  C15 
 
I state again, AECI entering into a net sellers market appears contrary to 
their statutorily mandated nonprofit purpose i.e. providing electrical power 
to its members! I find no statutory authorization for AECI to become a net 
seller of firm power… to untold buyers of firm power outside of its 
membership… or to build a base load plant essentially earmarked for that 
purpose (See RSMo Section 394.080.1(4)8). C15.  
 

End of comments for this topic provided by Commenter C15 
 
The draft EIS assumes the need for additional electric generation.  Other 
comments have addressed this area in depth, I believe.  From what I have 
read, there is no need for additional generation in this area, which leads me 
to believe that the real reason the plant is being built is to have excess 
power to sell on the nationwide grid.  C23 
 
Response:  The proposed project need is based on the projected 
capacity and demand within AECI’s system (Section 1.4 Purpose 

                                                 
8 Except as provided in section 386.800, RSMo, to generate, manufacture, purchase, acquire, 
accumulate and transmit electric energy, and to distribute, sell, supply, and dispose of electric 
energy in rural areas to its members, to governmental agencies and political subdivisions, and to 
other persons not in excess of ten percent of the number of its members[.] ([RSMo] 386.800. 1. 
No municipally owned electric utility may provide electric energy at retail to any structure located 
outside the municipality's corporate boundaries after July 11, 1991[.] ) (Emphases Added) 
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and Need), without reference to capacity or demand outside AECI’s 
system.  AECI is required to provide these projections as part of 
their loan application.   
 
Power is available from others through direct purchase or 
participation in another company’s project, and AECI was required 
to evaluate those alternatives through solicitation of proposals.  
Those alternatives and the reasons for eliminating them from 
detailed study were described in the Draft EIS Sections 2.2.1 Power 
Purchase Agreements and 2.2.2 Participation in Another Company’s 
Project. 
 
The report referenced by two commenters, 2006 Long Term 
Reliability Assessment, is a report of the North American Electric 
Reliability Council9 (NERC) (October 2006).  According to the 
report, some regions of the US will have surplus power and some 
will not; but nationwide a deficit is projected by 2015.  Information 
from the report is summarized below. 
 
There are eight regional reliability councils in the U.S.  The 
Southeast Reliability Council (SERC) includes parts of Missouri and 
several other states in the southeast part of the U.S.  Figure 37 of 
the referenced report does show that 2006 capacity in SERC 
exceeds projected 2015 demand by 27,900 MW (and that, with 
projected capacity additions, 2015 capacity will exceed 2015 
demand by 63,066 MW).  However, SERC is unusual among the 
reliability councils.  The same report states that nationwide 
“Electric utilities forecast demand to increase over the next ten 
years by 19 percent (141,000 MW)…but project committed 
resources to increase by only 6 percent (57,000 MW).”  The report 
identifies the following action item:  “Electric utilities need to 
commit to add sufficient supply-side or demand-side resources, 
either through markets, bi-lateral contracts, or self supply, to meet 
minimum regional target levels.”  
 

ALT-300  Alternatives, general 
 

1. Section 2.2 (pages 2-6 to 2-1 87), Alternatives Considered But Eliminated 
From Detailed Consideration: The title of this section and that of the section 
that follows (Section 2.3, Alternatives Assessed in Detail) leads the reader 
to believe that Section 2.2 provides information only for the alternatives 

                                                 
9 NERC’s stated mission is to improve the reliability and adequacy of the bulk power system in North 
America. 
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that were not carried forward for detailed analysis. In fact, the section 
provides moderately detailed evaluation of all of the alternatives that were 
investigated to meet the purpose and need of the project, including power 
from outside sources, self-build alternatives, technology alternatives, and 
siting alternatives. It provides sufficient information on each alternative to 
allow the reader to understand why the alternative was, or was not, carried 
forward for detailed evaluation of the potential environmental 
consequences of the alternative. Accordingly, we suggest that the title of 
the section be changed to more accurately describe the information that is 
actually provided. The revised title might read as follows: "Evaluation of All 
Alternatives to Determine Which Alternatives Are Retained for Detailed 
Consideration."  C7 

 
Response:  The title has been changed.  A short title is included, 
and the first paragraph has been revised to explain what is 
included. 

 
2. AECI states, "For coal deliveries from the BNSF line to the north, the 

western option and sub-options, which generally follow the West Fork of 
the Wakenda Creek, had the least favorable score and were eliminated 
from further consideration. "  Again, the reasoning defies logic and is not 
the truth. This is exactly the route AECI plans to use. Why disrupt the 
existing environment, especially creek drainage basins, by construction of 
more rail spurs, when upgrading existing facilities would allow them to 
continue using the same rail system. Given the fact that Wyoming is hard 
pressed to handle additional coal transport anyway, why add to the 
expense? This certainly does not make coal an economical solution for 
future energy needs.  C13 

 
Response:  The quoted text is correct as stated.  The West Fork was 
eliminated and the eastern option, along Wakenda Creek, is part of 
the Proposed Action.  Existing rail systems will be used; however, a 
rail connector from the existing systems to the plant is required.  
Upgrading an existing facility, as the commenter suggests, was 
addressed in the Draft EIS in Section 2.2.10 Consideration of 
Adding Capacity at Thomas Hill.  While using existing rail 
connectors was an advantage of that alternative, other 
disadvantages outweighed the advantages.  Additional coal 
transport would be needed in either case. 

 
ALT-301  Renewable Energy, general 
 

1. Secondly, there are already a number of industries manufacturing and 
marketing ethanol and/or biodiesel fuel cell technology specifically to 
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produce electricity. In fact, our own U.S. Rep Ike Skelton, D-Mo., the new 
chairman of the House Armed Services Committee, is interested in the 
technology for possible use by the military.10 Here we arrive at an 
interesting issue. This DEIS has spent hundreds of pages, most 
unsubstantiated by any research or testing, explaining why all the listed 
alternative renewable energy choices were rejected, and I might add, 
completely overlooking extant and viable systems. Could it be that RUS 
only guarantees financing for oil, gas, and coal electrical production? Has 
RUS ever promoted a renewable fuel alternative? This question might be 
more suitably addressed by the General Services Administration. Hopefully, 
it will be answered before the next phase. C13 

 
Response:  The part of this comment related to ethanol and/or 
biodiesel fuel cell technology is discussed under ALT-304. 
 
The Draft EIS discussion of renewable energy sources begins on 
page 2-9 and ends on page 2-34 (26 pages, not “hundreds”).  
Information (with all sources included) on cost, resource 
availability, feasibility, and impacts was used to evaluate renewable 
energy alternatives, as detailed in that section.  In no case was 
independent testing needed to evaluate an alternative. 
 
RUS does not guarantee financing for only certain alternatives, and, 
yes, RUS does promote renewable energy.  Section 9006 of the 
2002 Farm Bill mandates that the Secretary of Agriculture create a 
program to make loans, loan guarantees, and grants to ‘‘a farmer, 
rancher, or rural small business’’ to purchase renewable energy 
systems and make energy efficiency improvements.11  RUS 
implements this program.12  Section 9006 was funded at $23 
million in the FY07 Continuing Resolution, and is funded at 
approximately $35 million in the FY08 budget request and, in fact, 
also has support from the President's2007 Farm Bill proposal, 
which calls for a funding increase to $71 million annually beginning 
in 2008. The program already is a strong success, having leveraged 
nearly one billion dollars in investments in its first four years. 
Section 9006 has invested $87 million in grants and $34 million in 
loan guarantees for over 800 renewable energy and energy 
efficiency projects in 42 states. When completed, these projects 
will yield 330+megawatts of wind power, 170 million gallons 

                                                 
10 Exhibit D: 
11 The Farm Security and Rural Investment Act of 2002 (Pub. L. 107–171) (2002 Act) established the 
Renewable Energy Systems and Energy Efficiency Improvements Program under Title IX, Section 9006 (7 
U.S.C. 8106). 
12 7 CFR Part 4280.  Federal Register, Vol. 70, No. 136, July 18, 2005. 
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annually in biofuels production, millions of dollars in annual energy 
savings, and over 1 million tons of annual CO2 reductions. This 
national program improves the country's energy security, 
environmental quality and economy.13  Renewable fuels are 
discussed in detail in Section 2.2.3 Renewable Non-Combustible 
Energy Sources and Section 2.2.4 Renewable Combustible Energy 
Sources:  Biomass. 

 
ALT-302  Conservation and Efficiency 
 

1. In its Alternatives Report, Parts 4.3.3 and 5.1, AECI takes the position that 
it is largely powerless to pursue the most important alternatives to new 
generating capacity: energy conservation and efficiency programs (also 
know as Demand Side Management (DSM) and load management). The 
DEIS fails to provide a rigorous exploration and evaluation or a reasonable 
basis for rejecting such programs as an alternative to be discussed in 
detail, as required by 40 CFR 1502.14(a).  C10 

 
AECI says it is contractually obligated to provide energy to its customers 
and that only the distribution co-ops can do DSM Alternatives Report, part 
4.3.3). At the same time, they admit they can and do send “appropriate 
price signals” to their members, which is a large part of how DSM works — 
by offering incentives to reduce energy use. AECI does not explain why, if it 
can contract with its customers to provide electricity, it cannot also contract 
to provide other energy services. Co-ops have broad powers under Missouri 
law over the delivery of energy services. §§ 394.080.1 and 394.310, RSMo.  
C10 

 
AECI is a member of the National Rural Electric Cooperatives Association, 
whose members offer DSM programs; see 
http://www.nreca.org/Documents/PressRoom/nationalplanforincreasedener
gyeffeciency.pdf 
It is also a member of Touchstone Energy Co-ops, which also touts its 
members’ efficiency programs; 
https://touchstoneenergy.cooperative.com/public/programs/EnergyEfficienc
y.htm.  C10 
 
Conservation and efficiency are now highly developed methods for 
significantly displacing demand for new generation, meeting demand in 
alternative ways and with cost savings. See, e.g., 
http://www.ornl.gov/info/ornlreview/rev28_2/text/uti.htm; 
http://www.aceee.org/press/u071pr.htm. The surge in DSM activity is 

                                                 
13 From USDA/RD 04-11-07. 
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largely related to the imperative to avoid dangerous climate change, to be 
discussed further below. Reducing demand is an indispensable alternative 
to be considered against building a coal-fired power plant.  C10 
 
In the Alternatives section AECI/URS does not address energy 
conservation.  I live in Austin, Texas, a city which has had aggressive 
conservation measures in place for 25 years.  In that time, with a 
ballooning population, the city has saved enough energy to keep from 
having to build another power plant.  Conservation is certainly better for 
the environment and better for individuals and businesses (lower electric 
bills, less pollution), but does not necessarily lead to profits for AECI, which 
is, I’m sure, why they did not address this alternative.  Although they are a 
“cooperative” they seem to have a firmly entrenched profit motive.  C23 
 
Another alternative that was not addressed at all is energy efficiency and 
conservation. Think what could be accomplished if instead of building this 
power plant, the money would be used for an energy efficiency program. 
And think of the amount of carbon reduction that could occur, and the 
money that would save AECI in future carbon taxes and regulation. 
 
From the standpoint of true economics it seems to me that Associated used 
at least even a part of the $1.3 billion dollars that they need to build this 
plant for energy efficiency and conservation.  Educate the public on how to 
stop wasting electricity.  There are many things that can be done to stop 
wasting electricity and perhaps even enough to prevent this plant from 
having to be built.  C29 
 
There is no need for the facility if current generation figures are reviewed 
from a less biased perspective, transmission improvements are made, and 
aggressive conservation measures are put in place.  They could provide 
power at even less cost by supporting conservation measures at all levels.  
As a customer of a distribution cooperative, which buys power from AECI, 
we have been notified of a 10% rate increase with possibly more to come 
to pay for building more generation facilities.  I would much rather my 
added fees went toward energy efficiency education and support.  The fact 
that there would be slightly higher costs to locate somewhere else also 
does not make the Proposed Action the “only practicable alternative.”   C23 
 
Response:  A detailed discussion of energy efficiency and 
conservation as an alternative has been added to the Final EIS as 
Section 2.2.13 Energy Conservation and Efficiency.  Note that the 
topic of ACEEE press release referenced in the ACEEE website site is 
reduction in peak demand, which is not relevant to the baseload 
needs of this project.  (The subject ACEEE document is titled 
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Examining the Peak Demand Impacts of Energy Efficiency: A 
Review of Program Experience and Industry Practices.) 
 
Note that the “only practicable alternative” (referenced by 
commenter C23) refers specifically to construction in a floodplain 
(see Section 3.5.1.2 Executive Order on Floodplains).  Section 
3.5.2.3.2   discusses the practicability of an upland site compared 
with the proposed Norborne Site, and compliance with Executive 
Order 11988. 
 

ALT-303  Solar and Wind Power 
 

1. Why aren't we using alternative energy production methods such as solar 
and wind power?  C14 
 
You know, I like the idea about the wind farms; I think it's pretty neat.  But 
them wind farms were 20 percent below national average.  That technology 
may come later.  C39 
 
And Associated and their efforts have been very strong and made 
investments in wind generation and is open in exploring other alternatives 
to renewable resources.  C41 
 
Response:  Wind and solar, and the reasons for their elimination, 
are discussed in the Draft EIS Sections 2.2.3.3 Wind and 2.2.3.4 
Solar.  AECI’s service area has limited wind resources, as discussed 
in Section 2.2.3.3.3 Available Wind Energy in AECI’s Service Area.   
AECI’s investments in wind projects are discussed in Section 
2.2.3.3.4 Wind Energy Projects in Missouri. 
 

ALT-304  Biomass, general 
 

1. AECI goes on to state, 2.2.4.3 Alcohol Fuels, "Biomass alcohol fuel, or 
ethanol, is derived almost exclusively from corn. Its principal use is as an 
oxygenate in gasoline (EIA, 2005b). It is not used to produce electricity."  
Firstly, ethanol can be, and is, derived from many other plants than corn. A 
great deal of agricultural science has been tried and is successfully being 
used to produce ethanol, e.g., sugar beets, sugar cane, sorghums, etc. 
More research is continuously being conducted at major universities world 
wide...all of whom would have, and will be happy to share their knowledge 
to anyone interested...the key word here is "interested”.  C13 

 
Secondly, there are already a number of industries manufacturing and 
marketing ethanol and/or biodiesel fuel cell technology specifically to 
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produce electricity. In fact, our own U.S. Rep Ike Skelton, D-Mo., the new 
chairman of the House Armed Services Committee, is interested in the 
technology for possible use by the military.14  C13 
 
Response:  The commenter is correct in that ethanol can be derived 
from plants other than corn. Some, such as sugar cane, which is 
extensively used as a fuel in Brazil, are much more efficient than 
corn.  In the Final EIS, Section 2.2.4.3 Alcohol and Biodiesel Fuels 
has been revised to clarify that in the U.S., corn is the principle 
source of ethanol.   
 
The department supports consideration of generation from biomass as a 
measure to mitigate the adverse environmental impact of CO2 emissions. 
Section 2.2.4.2 discusses possible projects to generate electricity from 
waste biomass. The EIS discusses several possible technologies and waste 
streams such as biomass co-firing and generation from landfill gas (LFG).  
C17 
 
The DEIS cites several considerations that may eliminate generation from 
waste biomass as an alternative to meeting full baseload requirements 
These technologies may still serve as viable measures to mitigate the 
proposed Norborne plant's GHG impact. Biomass co-firing could occur 
elsewhere would not necessarily have to be implemented at the Norborne 
site to mitigate the impact of Norborne's GHG emissions. In addition to 
generating from a renewable source, landfill gas projects prevent emissions 
of methane, a highly potent GHG.  C17 
 
Response:  Thank you for your comment.  The Draft EIS addresses 
biomass co-firing, wind generation, and other technologies that 
AECI uses or is currently developing, that result in reduced or no 
GHG emissions. 
 

ALT-305 Carbon Capture and Sequestration (Storage) 
 

1. AECI’s primary justification for pulverized coal is its cost-effectiveness 
relative to other options. (DEIS Part 2.2.7 (Jan. 2007); Alternatives Report 
Part 5.9.) The DEIS briefly notes the prospect of Congressional action on 
global warming, which would likely result in a cap-and-trade pollution credit 
system or a straight tax on carbon dioxide emissions (Part 2.2.5.3.1); and 
the expense and unproven nature of carbon sequestration, also known as 
carbon capture and storage (CCS), the technique for piping carbon dioxide 
to a place where it can be safely held underground. (Parts 2.2.5.3.2, pp. 2-

                                                 
14 Exhibit D: 
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54 and 2-61-2; Alternatives Report 5.4.4.2, p. 5-16; ES 8-9.) Bills in 
Congress rely heavily on CCS to mitigate emissions from power generation, 
and Sens. Bingaman and Boxer have warned utilities that if their new coal 
plants are not equipped for CCS they should not count on their being 
grandfathered in under legislation; see Dallas Morning News, 
http://www.dallasnews.com/sharedcontent/dws/dn/opinion/viewpoints/stor
ies/DN-bingaman_19edi.ART.State.Edition1.290de70.html.  C10 

 
These are mitigation measures which need to be taken into account under 
40 CFR 1502.16(e, f and h) and 1505.2(c), despite their uncertainty; and 
their costs and uncertainties need to be evaluated as part of the “cost-
benefit” analysis under NEPA § 102(2)(B). Ignoring likely future 
environmental costs could prove to be false economy. Maybe pulverized 
coal isn’t so cost-effective after all.  C10 
 
What legislation would you require to modify the proposed design or the 
operating plant to reduce carbon release at a later date?  C26 
 
I would -- even though IGCC was not the preferred alternative selected, I 
would ask that AECI and your design contractor try to assure that the 
pulverized coal combustion technology that you did use is somehow flexible 
enough so that in the future, if we need to capture combustion carbon, we 
can do it cost-effectively.  C26 
 
You rejected Integrated Gasification Combined Cycle (IGCC) technology 
(section 2.2.5.3.2) based on higher cost and lower availability than 
Pulverized Coal (PC). What legislation would you have required to select 
IGCC in place of PC (i.e. tax credits to offset higher risk and first cost, 
grants to offset cost of redundant equipment to boost availability, etc.). 
What legislation would you require to modify the proposed design or the 
operating plant to reduce carbon release at a later date?  C26 

 
If you are required to reduce carbon released to the atmosphere from coal 
combustion during the proposed plant's operating lifetime, how will you 
accomplish it?  C26 

 
Is your proposed design flexible enough to cost-effectively allow for 
changes during the plant's construction or operation to reduce carbon 
released to the atmosphere?  C26 
 
Response: In response to these comments, substantial additional 
information and assessment has been added to Section 2.2.5.3.1 
Coal—Greenhouse Gases (GHGs) in the Final EIS, as summarized 
here: 
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Potential Regulation of CO2.  This unnumbered subsection (titled 
Potential Regulation of CO2 and Other GHGs in the Draft EIS) has 
been further subdivided:  The first subheading in this subsection is 
titled Current governmental programs and proposals and includes 
information from the Draft EIS plus new information that became 
available after the Draft EIS was issued.  Following that, a new 
subheading titled Business and organization attitudes has been 
added, with information from very recent documents issued by the 
U.S. Climate Action Partnership (USCAP) and the National 
Commission on Energy Policy (NCEP) (both issued since the draft 
was released).  A short subsection titled Public attitudes about 
global warming was also added to the Final EIS. 
 
Cost of Regulation of CO2.  This new subsection has been added 
following Potential Regulation of CO2.  The discussion addresses 
only CO2, the major GHG relevant to electric power generation. 
 
CO2 Capture and Storage (CCS). For both supercritical pulverized 
coal (SCPC) and IGCC technologies, in the Final EIS the discussions 
of capture and storage (also called sequestration) have been 
expanded to include more information about the current state of 
the technologies and estimated cost ranges (including both existing 
and new facilities).  These discussions are in Section 2.2.5.3.2 
Coal—Energy Generation Options.    
 
Other items in the comments: 
 
Carbon Mitigation and Future Environmental Costs.  Both AECI and 
RUS are aware of Senators Bingaman and Boxer’s statements 
referenced by one of the commenters.  Both the USCAP and the 
NCEP documents discussed in the Final EIS Section 2.2.5.3.1 Coal—
Greenhouse Gases (GHGs) urge Congress to pass carbon-
controlling legislation as soon as possible.  The NCEP document 
explicitly requests Congress and the President to “Ensure that new 
coal plants built without CCS are not “grandfathered” (i.e., awarded 
free allowances) in any future regulatory program to limit 
greenhouse gas emissions.”  The Massachusetts Institute of 
Technology (MIT, 2007) document also referenced in the updated 
EIS sections makes a similar recommendation. 
 
A commenter notes that “bills in Congress rely heavily on CCS to 
mitigate emissions from power generation.”   
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While there may be heavy reliance on CCS, the capture and storage 
technologies are not currently available for anyone planning a 
power plant.  The MIT study (The Future of Coal, 2007) and the 
latest study by the Intergovernmental Panel on Climate Change 
(IPCC, Carbon Dioxide Capture and Storage, 2005) both 
acknowledge this.  Capture has not been demonstrated at the scale 
necessary for a major power plant.  For carbon sequestration, even 
a demonstration project, which would need to precede full-scale 
implementation, “is an enormous and complex task and it is not 
helpful to assume that it can be done on a fixed schedule, if for no 
other reason than the need for required regulatory, financing, and 
siting actions” (MIT, 2007).  The MIT report recommends that the 
U.S. undertake three to five large-scale sequestration 
demonstration projects “in order to answer the outstanding 
technical questions concerning CO2 sequestration.”   
 
The recognition that CCS is far from the implementation stage, and 
that non-fossil fuel options to meet electricity demand are limited, 
is implicit in the bills in Congress and almost all other proposals, 
which favor a gradual increase in carbon penalties over a period of 
years.  The underlying assumption of this approach is that the 
gradually increasing penalties will be incentive for development of 
CCS technologies, which currently do not exist at the scale to 
implement on a major utility power plant.   
 
A reliance on CCS in bills and proposals is also recognition of the 
very high likelihood that coal will be a fuel source for a very long 
time to come.  
 
Modifications that May Be Made to the Plant Design.  The possibility 
of incorporating design features to facilitate future addition of CCS, 
or to make the facility “capture-ready” is addressed in the added 
language in Section 2.2.5.3.2 Coal—Energy Generation Options. The 
MIT 2007 report concludes that the concept of a “capture ready” 
IGCC or pulverized coal plant “is as yet unproven and unlikely to be 
fruitful.”  The report recommends that “new coal combustion units 
should be built with the highest thermal efficiency that is 
economically justifiable,” since this will reduce the net effect of a 
carbon charge (for pulverized coal, that’s SCPC) (MIT, 2007). 
 

ALT-306  Carbon Tax or Cap and Trade 
 

Closure Due to Lack of Financial or Political Feasibility:  This plant could 
become financially unfeasible if carbon regulation imposes fees for CO2 
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emitted or if the cost and/or transportation of coal become prohibitively 
expensive.  Other factors could cause the plant to be only partially 
constructed, then closed.  An analysis of the socio-economic and 
environmental impacts that would occur should AECI pass carbon taxes on 
to the consumer or if the plant faced closure should be performed, 
including what will happen to the land used and how it will be restored. C29 

 
Response: A discussion of the potential for carbon costs has been 
added to the Final EIS Section 2.2.5.3.1 Coal—Greenhouse Gases 
(GHGs).  As discussed in that section, coal is likely to remain an 
important fuel source for the U.S. and most of the world, under any 
reasonable scenario of carbon pricing.  If some form of carbon 
charge is legislated, that added cost, along with all costs to produce 
electricity, would be reflected in the consumer price of electricity.  
This would be true not only for AECI, but for all the utilities who 
supply the 53 percent of electricity that comes from coal in the U.S.  
The impact would be that most, if not all, Americans would be 
paying more for electricity than they would without a carbon 
charge. 
 
Since the U.S. has a very large supply of coal relative to other fossil 
fuels, the cost of coal or coal transportation becoming prohibitively 
expensive relative to other fuel sources appears very unlikely, 
based on available information; that issue is not addressed in the 
EIS.  Plant closure also appears to be an unlikely scenario and is 
not evaluated.   
 

ALT-307  Fuel Cells, Ethanol, Biodiesel 
 

The next several paragraphs are comments provided from Commenter C13. 
 

1. As you might have noticed at the Feb. 8 DEIS hearing, my comments re 
"con-artists" was not far off the mark. I doubt anyone observing AECI's 
tactics that evening was not aware of their objective, or would debate their 
motive...limit any real comments on the draft EIS. This site may help 
explain how they were able to muster their troops so readily. 
http://www.aeci.org/Resources/Documents/AECIPNJanO72MB_000.pdf   An 
ethical and transparent business would have no need for such tactics.  C13 

  
As I noted, this was the first "open" public meeting since your scoping 
hearing, and as AECI was in no position to defy RUS, they used the "shills" 
you observed. Normally, their meetings are held w no public notice, bulletin 
board notice only, at 9 am, and earlier, and the details labeled privileged. 
Minutes, if any, are not released until weeks after our attorney submits a 
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Sunshine request; and scant at that. (There is ongoing and future litigation 
on this subject, which hopefully will make ANY involvement by RUS a moot 
issue.) Unfortunately, 50+ so-called DEIS comments from people brought 
in by AECI who have never even glanced at the EIS, put a cloud on this 
well intentioned process. By rights, such comments should not have been 
allowed and ought to be expunged from the record. (Including the same 
type of behavior at the other DEIS comment hearings.)  C13 
 
This being said for the record, I truly AM interested in RUS's policy re 
alternative electrical generation. One of the speakers DID make an 
interesting point. ..it's all about the grid. Perhaps that IS a problem 
resulting from a tiered grid system? The advantages of fuel cell technology 
are that they are basically "plug and play". Yes, they may be connected to 
existing transmission systems, but don't need to be. In fact, they were the 
main "band-aid" used in the past when the grid failed!  In addition, it 
seems almost serendipity to use this type of electrical generation in an 
agro-community that already has the renewable fuel and grows the fuel 
sources. And, as it will not involve union membership, employment 
estimates will be genuine! (The Malta Bend plant and the two Carroll 
County plants also offer on-the-job training for new employees.)  C13 

 
Quite frankly, and I'm sure you will check it out; AECI IS grossly 
exaggerating the (consumer) need for increased generation. You may have 
read the editorial in the New York Times, Feb. 25, "Truth about Coal". 
Senators Boxer and Bingaman are seriously "gunning" for coal plants, and 
appear to have a lot of support on the hill. Carbon caps and/or tax, cost of 
transportation, (Wyoming has absolutely no more rail space even if they 
gave coal away), and superior generation methods will not make coal a 
viable fuel in the near future. In addition, you may want to look at a newer 
technology that surpasses current pollutant control devices at 
htt://www.wowenergies.com/.  These types of systems may allow existing 
coal and oil plants to upgrade with a net decrease in emissions, less 
hazardous wastes, and probably much cheaper than new construction of 
200 year old technology. (Many by-products can be extracted and sold; 
especially the uranium!) Cost effective and more efficient up-grading would 
also save them the expense of new transmission and rail corridors, not to 
mention negotiating new transportation contracts, litigation, and mitigation 
costs. If they move fast enough, it might even save them from being shut 
down completely.   

 
The above technology would also be useful in removing the ketones, 
aldehydes, and much of the C02 from ethanol plants. The second costliest 
unit, after energy to distill, in an ethanol production plant is the molecular 
sieves needed to make it anhydrous for internal combustion fuel, which, in 
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turn, adds more greenhouse gases to the environment. Fuel cell electricity, 
quite the contrary, performs better with 5-10% water! In a normal reflux 
type still, this is the normal distillate percentage. C13 

 
Secondly, they did not even consider fuel cell electrical production, which is 
the cleanest technology extant. Again, AECI's lack of awareness of current 
technology is a pathetic reason to dismiss the alternative.  It would seem 
that the most logical method in an agricultural community would be to use 
agricultural fuels, both produced and renewable in that same area, for 
electrical production. I f there were feasibilities issues with this alternative, 
they should have been listed and discussed. Instead, it was completely 
absent.  C13 

 
End of comments for this topic provided by Commenter C13. 

 
The next several paragraphs are comments provided from Commenter C15. 

 
AECI represents they have considered alternatives to the proposed project. 
However, in reviewing the chart on Pg. ES 3 I find no in-depth 
consideration of Fuel Cell Technology (although mentioned within a 
discussion of distributed energy15 Pg. ES 2-5).  C15 

 
Normally when the subject of fuel cells come up... a question arises... how 
can fuel cell technology benefit our needs? I will start with the following ... 
which was copied from the Website of FuelCell Energy... it provides: 

 
FuelCell Energy, Inc. . . . . . develops and markets ultra-clean 
fuel cell power plants that generate electricity with higher 
efficiency than other distributed generation plants of similar size 
and with virtually no air pollution. [essentially, nothing more 
than C02 and water] Direct FuelCell® (DFC®) power plants 
combine increased efficiency and reliability . . . . . [providing] 
greater control over [  ] energy costs.  

 
                                                 
15 This DEIS Heading discusses applications of all such technologies (reciprocating engines, 
microturbines, fuel cells, photovoltaic, run-of-the-river, hydroelectric, and windmills). The 
statement(s) following thereafter exclude a specific discussion with respect to fuel cells. The 
limitations imposed concerning generation capacity (5 to 5,000 kW) are not appropriate nor are 
they fully applicable to fuel cells. Fuel Cells are currently available in the mega watt range. 
Related discussions on distributed generation, advanced later in the DEIS, indicate a relative 
impasse where redundant permitting and costs of individual units would not be financially 
prudent. However, review of applicable regulations would indicate that fuel cell technology is 
treated with certain exemptions to the process ... that point being moot in this instance. (for an 
alternate process, See: Reconcilable Electrical Energy Production in Farming Communities, below) 
 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-90 July 2007 

FuelCell Energy services over 50 power plant sites around the 
globe that have generated more than 140 million kilowatt hours, 
and conducts research & development on next-generation fuel 
cell technologies to meet the world's ever-increasing demand for 
ultra-clean distributed energy.  C15 

 
The original comments indicate CO2 emissions from fuel cell technology 
thusly: 

 
FuelCell Energy, Inc. . . . . . develops and markets ultra-clean 
fuel cell power plants that generate electricity with higher 
efficiency than other distributed generation plants of similar size 
and with virtually no air pollution. [essentially, nothing more 
than CO2 and water] Direct FuelCell® (DFC®) power plants 
combine increased efficiency and reliability . . . . . [providing] 
greater control over [   ] energy costs. 

 
The emissions indicated are based upon the use of fossil fuels for 
operations. I have no reliable information regarding emissions based 
upon ethanol or bio-diesel as the operational fuels. I would assume the 
lack of, or reduced, carbon in the fuel source would eliminate, or 
significantly reduce, CO2 in the emissions stream… leaving essentially 
water and oxygen (referring to ethanol). There may be other emission 
concerns with these fuels (VOCs?), but the information is not readily 
accessible for this presentation.  C15 
 
The fuel cell alternative demonstrates significant reductions of 
environmental impacts from AECI's proposed project... a significant 
reduction on inappropriate use of important (flood plain) farmland... 
and a compatible resource for expanding local agribusiness... it's time 
to visit the economic impact this alternative technology will bring to 
the immediate area... verses that purported by AECI.  C15 
 
From a strategic standpoint the alternative plan presented bestows 
significant grid security. Have we not learned the lesson of massive 
grid interconnections where a mishap or mechanical failure would 
render complete disruption?. . . such as the blackouts of the entire 
northeastern portion of the country? Are we not aware of PlugPower, 
Inc.'s successful testing of fuel cells, which were installed on individual 
homes to provide electric, heat and air conditioning service? Do we 
recall this test was at the behest of a major southern utility in an effort 
to eliminate electrical transmission costs in rural areas? Looking back 
further in history ... do we not recall the first electrical generation 
demonstrated by Thomas Edison... the limited generation he 
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suggested of direct current by small strategically placed units? Do we 
recall his reasoning (reduced transmission losses, with greater grid 
security)... and the inherent longevity of light bulbs and motors run on 
direct current?  C15 
 
As provided in my Original Comments, this section includes:  “from a 
strategic standpoint the alternative plan presented bestows significant 
grid security.” Grid security, at this point in history, must also consider 
terrorist threats. In this light, it has been proposed at the federal level, 
that much smaller generation facilities… dispersed in various areas 
throughout the land… be not only considered… but planned and 
initiated.  Why provide a target for radicals?  C15 
  
AECI, and that expressed within the DEIS, presume distributive generation 
is not cost effective and disruptive to the vitality of a utility. However, as 
presented here ... an electrical generation project in cooperation with 
alternative energy production (ethanol & bio-diesel), the farming 
community and a utility, will reduce AECI’s fuel and operating costs to.. . 
(respectively) nonexistence and minimal (in comparison to the coal-fired 
proposal)... will not be located in a flood zone... will diminish environmental 
impacts for electrical generation to virtually none... will greatly expand the 
area's educational diversity, agribusiness, commercial and retail 
development, increase employment diversity, with related long term 
growth of the local tax base (not based upon a single project where 
property taxes have been significantly reduced and deferred), thereby 
transforming AECI into a proactive environmental, educational and 
economic benefactor ... a "Truly Good Neighbor". This should be the goals 
of EPA, RUS, AECI, Carroll County, and the Towns of Norborne and 
Carrollton.   C15 
 
FuelCell Energy has been brought to your attention for two specific reasons. 

 
First... a personal meeting was had with FuelCell Energy early in 2006, 
requesting information concerning the probability of ethanol as a source of 
fuel for the technology. Information was provided that ethanol was the first 
fuel utilized during the development of this technology. In addition, the 
ethanol need not reach the state of compete distillation.. . there is a 
requirement for a specific water content. 
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Second... the AECI project is based in a farming community16, and its 
presence (as proposed) would significantly disrupt farming operations, as 
well as pollute the region (air, land & water17) ... notwithstanding existing 
assurances of emission control capabilities. Further, AECI has stressed 
numerous times it would work with the farmers..., yet has failed to 
consider any means of reconciling the impacts this project would subject on 
the farming community. A number of offers were made by a group of 
farmers and concerned citizens to sit with AECI's Board of Directors to 
resolve the impasse between the two diverse enterprises..., but such a 
meeting failed to materialize. Such failure goes a long way toward 
demonstrating that this organization will not be a good neighbor... as it has 
suggested it will!!!  C15 

 
So I ask... why are we, the citizens of Carroll County, confronted with this 
proposal for a massive coal-fired, base-load, generation facility by AECI... a 
cooperative limited to providing electrical power to it members in rural 
America? Would it not be a logical and prudent step, under the current 
circumstances and level of fuel cell technology, to entertain the alternative 
plan presented... for all of the reasons stated heretofore?  C15 

 
Currently, in the immediate area, an ethanol plant is in full operation and 
under expansion, with another ethanol plant currently under construction 
and a soybean (biodiesel) plant to commence construction within a few 
short months.  Now you might ask... what would these projects have to do 

                                                 
16 Note that the project is proposed to be built in a flood plain. Man has not yet devised any 
means of protecting this proposed project or surrounding area from the devastation of a flood; 
levee and berm notwithstanding. Further, Carroll County's Planning & Zoning Ordinance specifies 
the best use for floodplains is agriculture (supported by FEMA). We have already seen how 
vulnerable levee systems are to the ravages of storms and floods ... it has been well covered by 
the media. So I ask. .. what long term assurances or guarantees will AECI, Carroll County, RUS 
and EPA provide the citizens and farmers ...that in the event of flooding (like that in 1993 or 
worse) the area surrounding the project will not be utterly devastated by contamination when 
floodwaters recede? And who will pay the clean-up costs if contamination occurs? 
 
17 The DEIS, and apparently the entire process, lacks a discussion on deferred medical costs 
relating to the allowable emissions from the AECI project (to be located in an attainment area). 
Related health effects, supported by sound epidemiological studies, will appear within the aged 
and younger populations, with the disabled population conveniently omitted (preponderance of 
population in project area is elderly (disabled comprise 20% of population, yet excludes elderly in 
calculation)). Why would any government entity consider allowing the cost of such related effects 
to become a burden on local, state and federal budgets, not to exclude the lowest on the rung.. . 
the individual? Is it not the province of the government to protect the public's health and welfare? 
So.. . why is it that such cost shifting is not considered in the decision-making process? Shifting 
the results of allowable environmental impacts (which would assuredly translate into medical 
costs) upon the shoulders of individuals and governments is a shortsighted application of EPA 
regulations. 
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with the subject at hand? There are certain terms necessary, in this 
instance, to achieve reconciliation for these two diverse enterprises... and 
the terms we are looking are... fuel cell & co-generation. 

 
The suggested process will be explained in rudimentary terms and 
concepts. I realize that certain technicalities will arise, yet such 
technicalities would not adversely impact the proposed alternative for 
reconciliation of the diverse enterprises. 
 
By coupling fuel cells with an ethanol plant... a portion of the fuel produced 
will be utilized for fuel cell operations... the heat generated by the fuel cells 
will be utilized (in-part) for distilling the ethanol - heating & cooling of the 
plant... with the remaining heat redirected for electrical co-generation. 

 
As for the soybean (bio-diesel) plant.. . the heat for co-generation may not 
be necessary to that process, thereby increasing the electrical co-
generation. FuelCell Energy has already tested the feasibility of diesel as a 
source of fuel cell operations on behalf of the U.S. Navy. Therefore, the 
utilization of bio-diesel for this operating source should not present a 
significant problem. 
 
By applying the aforementioned alternative we gain electrical power for the 
grid and a compatible (or reconciled) means of producing the electrical 
power within a farming community. In addition, the footprint of this type 
operation would be less than 1/100th of that required for AECI's proposed 
project. As a further enhancement ..., fuel cell systems require little in the 
way of site preparation, thereby significantly reducing the need to disturb 
the land for construction; and, the majority of hosts plants are located next 
to rail corridors, where high voltage lines are prevalent.  C15 
 
Applying my past experience with development of agricultural greenhouse 
operations, I speak to this issue of C02 reduction... as it relates to the 
alternative fuel cell cogeneration operations proposed here. 
 
Nature has devised a means of balancing carbon dioxide in the atmosphere 
and readily accomplished with the earth's abundant vegetation. This natural 
action may be incorporated into the alternative co-generation process with 
the inclusion of agricultural greenhouses. In a rudimentary explanation... 
the C02 from the combined plant (fuel cell & ethanol/bio-diesel) is 
transferred into the greenhouse and taken up by the plants, converting it to 
oxygen. Of course not all of the C02 will be handled in this manner..., but 
the CO2 exhausted from fuel cells have been proven to be of higher grade 
than that currently used in the soft drink industry. Therefore, it can also be 
bottled and sold to that market, further reducing atmospheric release.  C15 
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And... least we forget... fuel cells produce water... which may be utilized in 
the ethanol distillation process or in combination with the attendant 
greenhouses; here is yet another form of reducing the human impact on 
the environment.. . reducing available water resource impacts.  C15 
 
As previously stated... the selected area for the AECI proposed project is 
agriculturally based... you might say... agriculture engrained through 
history! It is true this area could do with some economic growth... but 
requires sustained growth which is reconcilable or compatible with its 
engrained history... not disruption of the historic ambiance. The AECI coal-
fired electrical generation facility is completely out of sync...irreconcilable 
and incompatible with area historical traditions. Accordingly ..., an 
alternative method must be considered, a form of compromise, addressing 
the needs (AECI purported needs) of both entities. Therefore the proposal 
of an alternate plan... a truly collaborative effort... with AECI, Ethanol/ Bio-
Diesel Production Facilities and the Farming Community... to be 
accomplished by utilizing the leading edge of current technology to meet 
the needs of all concerned... fuel cell technology! Just imagine... for a 
moment... the reduced operational costs and environmental savings 
associated with such a collaborative effort! Can you visualize it? 
 
Related Manufacturing: such an alternative collaboration will induce light 
industrial manufacturing, relating to the fuel cell membrane and some (if 
not all) of the integral parts which make up the system. Such action would 
also attract greenhouse agribusiness, to include structure and supporting 
systems. Upon this disclosure a specific question arises.. . why would this 
alternative plan attract manufacturing where the AECI proposed project 
would not? The answer is plain ... see the following paragraph. 
 
Related Education: Collaboration of fuel cell technology, bio-fuel 
technologies and greenhouse design and operational technology, with 
alternative generation of electrical energy will attract collegian and 
vocational interests. Since the collaborative technologies are hot-beds of 
multifaceted research and experimentation, they become the catalyst for 
scholastic and scientific expertise, continued experimentation and 
technological development. As a result, certain research/development grant 
funding and hands-on educational opportunities6 become available for the 
local and area populations. Educational/ research/ development 
enhancements, such as those expressed here, will certainly attract other 
interests... see the following paragraph. 
 
Commercial/Retail development: once this alternative is accepted and 
becomes public knowledge, the draw of the potential commercial dollar will 
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ensue. Great strides will be made to secure properties (mostly leases, but 
some purchases) in order to establish consulting and other service 
enterprises in this area. Dovetailed with commercial expansion will be retail 
outlets looking to capture the new market. The area will find retailers, such 
as WalMart, Home Depot, Loews, J.C. Penney, Sears, (including major 
grocery chains) seeking a foothold. People... this translates into an 
expanded job market, a draw of surrounding populations to shop in this 
area and other expansions of the market... see the following paragraph. 
 
Housing: in order to meet the need of incoming populations to work in this 
area... the housing market will have to expand. This will entail renovations 
to existing stock, with expansion of single family and apartment 
developments. Since the locals are satisfied with the rural settings in this 
area.. . such growth would have to be controlled in order to maintain the 
rural character. Such control would most likely entail expansion into 
unincorporated areas around the Towns of Carrollton and Norborne. 
 
Tax Base Growth: As demonstrated, above, the alternative collaborative 
plan will produce a Monetarist economy (acceleration (turnover) of moneys 
in the economy)... not the Keynesian (supply-side/trickle down) economy 
currently experienced. With this acceleration come increased sales taxes 
(which are enhanced further by the area becoming a draw for area-wide 
shoppers), with commercial/retail/manufacturing growth the town/county 
tax base increases, and with expansion of the housing market (including 
the relative increase in values) the area governments will no longer be 
strapped for revenues. It is apparent the alternate collaborative plan will 
greatly enhance this region as ... it demonstrates positive impacts over a 
wide range of the economy.  C15 
 

End of comments for this topic provided by Commenter C15. 
 
Response:   
 
Fuel Cells.  Fuel cells have application for distributed power 
generation, as discussed in Draft EIS Section 2.1.2.2.2 Siting 
Alternatives.  For the reasons discussed in that section, the 
category of distributed power generation was eliminated as an 
alternative.   
 
Emissions from Fuel Cells.  Fuel cells operated with fossil fuels 
would have the same emission issues as large plants operated with 
fossil fuels; regulatory oversight would be complicated by the large 
number of units.  Ethanol, like other carbon-based fuels, produces 
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carbon dioxide when burned.  (The major difference is that it 
releases recently-fixed carbon rather than fossil carbon).   
 
WowEnergies.  According to the referenced website, this company 
uses a technology similar to the second cycle of a combined-cycle 
gas plant to capture heat energy that otherwise would go to waste, 
at facilities such as refineries.  The technology does not appear to 
be applicable to this project.  The company also offers emission 
control equipment, as the commenter notes.  AECI is required to 
use the best available control technology (BACT) for their emissions 
control (Section 3.1.1.2.1 Federal and State Laws and Regulations). 
 
Ethanol/biodiesel.   While the future may see ethanol plants selling 
power to the grid as the commenters envision, in the present, 
production of ethanol and biodiesel in AECI’s service area 
represents an increase in demand for electric power; it is more 
cost-effective to use power off the grid to operate these plants than 
it is to operate them with on-site units powered by fuel produced at 
the site.   Ethanol, a biomass fuel, was discussed in the Draft EIS 
Section 2.2.4.3 Alcohol Fuels.  Biomass fuel was eliminated as a 
technology alternative in Section 2.2.4.5 Summary of Reasons for 
Elimination of Biomass as the Energy Source for this Project.  The 
discussion specifically includes ethanol, but not biodiesel, which 
has been added in the Final EIS in Section 2.2.4.3, now titled 
Alcohol and Biodiesel Fuels. 
 
For a project the size of the ethanol plant, now under construction in 
Carrollton, Missouri... a greenhouse (of the gutter-connected type) covering 
from three (3) to (5) acres would be preferred. It is also recommended that 
vegetables and some fruits be produced, which (in this application) should 
be produced year-round. A significant amount of the C02 produced by the 
alternative process could be handled in this manner... thereby ameliorating 
adverse impacts on global warming... without reliance on sequestering. 
 
This proposed handling of carbon dioxide is not new or unique. The 
process, described here, in its rudimentary form, is common place in 
Europe. It appears the Unites States is straggling far behind in its 
application. Here may be the means of catching-up!  C15 
 
That which has been presented here, as a farming-utility cooperative 
source of electrical generation, is not Einsteinium physics.. . (the 
contemplation of gravitational influences.. . on space and time). . ., but 
akin to the readily understandable and reality based theory of the 
Newtonian apple. (See the apple falling?)  C15 
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Response:  This comment appears to be relevant to the ethanol 
plant under construction in Carrollton, but not to the Draft EIS. 
 

ALT-308 Coal 
 

1. Not only that, it is projected that our nation's coal reserves are capable of 
supplying fossil resources for power production for an estimated 250 
additional years. It is only prudent that coal would be used at this plant to 
produce affordable power in an environmentally sound manner given the 
successful environmental record of accomplishment Associated Electric has 
set at two previous locations.  C12 

 
It’s the right kind of a plant.  I, like many of the others, have done 
research in the various methods of generating electric power.  The coal 
plant makes sense. Number one, the technology is there.  The engineering 
expertise is there.  Certainly the need is there and I would remind you of 
one additional fact.  Coal is a domestically produced fuel.  It would not 
become subject, nor is it now subject to international pressures brought 
about by political or economic sanctions that may take place around the 
world.  I feel much more comfortable with a coal fired plant than some.  
C59 

 
Response:  The long-term US coal reserves are identified as one of 
the advantages of coal (Draft EIS Section 2.2.5.3). 

 
Coal is not a sustainable energy resource for our future generations even 
when the latest and greatest technology and controls are used. Other forms 
of energy including solar, wind, and even fuel cells need to be incorporated 
in energy production in an effort to become less reliant as a nation on coal-
produced energy. The consumption of coal provides low-cost energy, but 
simultaneously provides an atmosphere with increased levels of toxic 
pollutants in the immediate emission area as well as on a global scale. C16 

 
Response:  Thank you for your comments.  Coal is likely to be an 
important energy source in the U.S. for a long time.  See revised 
discussions in Section 2.2.5.3.1 Coal. The alternative forms of 
energy noted are all discussed in the Draft EIS Section 2 
Alternatives Considered but Eliminated from Detailed 
Consideration, along with the reasons for their elimination. 

 
2. I realize that coal's given a bad name when it comes to environment.  I 

don't really understand it.  I'm old enough -- we were talking a while ago, 
back in the '60s and '70s, I can remember when the air was really dirty.  I 
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can remember when in the Great Lakes fish were dying.  That's not the 
case today.  In fact, according to the EPA, in the last 35 years, the total 
emissions had dropped by 54 percent.  And today we're burning 200 
percent more coal in Missouri to generate electric than we were 35 years 
ago.  To me that's amazing, so this is awfully important to me.  C39 

 
Response:  Reductions in emissions since the enactment of the 
Clean Air Act (and amendments) is discussed in Section 2.2.5.3 Coal 
(Draft and Final EIS).   
 
Coal does not burn cleanly.  There is no such thing as a clean coal-fired 
power plant.  C29 
 
Response:  Emissions from coal burning are discussed in Section 
3.1 Air Resources. 
 
The coal plants probably are the cleanest form of energy that can be given 
to us today.  I personally would much rather have a coal plant near me 
than a nuclear power plant any day.  They work really hard to have the 
best coal brought in that’s low sulfur emission and I think they are a good 
operation to have if we have to have one.  C57 
 
Response:  Thank you for your comment. 
 
A couple of speakers ago talked about the Callaway Nuclear Plant.  It’s 
AmerenUE’s.  It’s in my backyard and I see it everyday.  Twenty-five years 
ago in 1973 my community was having these meetings.  I look out the 
other window in the other direction from my backyard and I see a base 
load coal plant, and (indiscernible) because it’s clean.  These plants have 
done wonderful things to our community and to our school system, most 
importantly to the economic health and the well-being and opportunity of 
our citizens. In the next generations, a few years down the road when this 
is in place, if it’s in place and a more important question, what happens to 
each of you and your kids if that opportunity is not sought?  C70 
 
Response:  Thank you for your comment. 
 
I also have an uncle who worked for Kansas City Power and Light and he 
actually bought coal, and to your all’s amazement, he is definitely against 
this coal fired power plant.  C77 
 
Response:  Thank you for your comment.   
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ALT-309  Nuclear Power 
 

1. AECI simply, and with no explanation to support their claims, lists and 
dismisses some alternatives they considered. Firstly, the excuse given in 
ES-1 for some of the alternatives, such as nuclear, is that AECI has no 
expertise. So what! This is immaterial. AECI's lack of expertise is their own 
problem, and this lack of experience in a field common to utilities around 
the world should not become a problem to the environment. Lack of 
expertise is not a valid excuse for rejecting any alternative.  C13 

 
Response:  Executive Summary Table ES-1, Technology Alternatives 
Eliminated from Detailed Consideration, is a very brief summary 
listing.  The commenter is referred to Section 2.2 (titled 
Alternatives Evaluation in the Final EIS) for a detailed assessment 
of alternatives considered.  Section 2.2.6 Nuclear Power provides a 
full discussion of the nuclear alternative, including the challenges 
of developing new nuclear plants.  USDA/RD believes the current 
discussion adequately supports AECI’s decision not to pursue the 
nuclear alternative at this time.  

 
ALT-310  Siting 
 

1. Page ES-4 states that Norborne was chosen because it is an attainment 
area. Where is the data to back up this statement? More outdated internet 
sources? This is supposed to be an EIS, where such information must be 
included. There were no baseline studies performed to substantiate this 
claim. AECI’s excuse that such a study would be costly is insufficient 
reason to omit it. The truth is that Norborne was chosen because the 
Carroll County government invited them to this area, and for no other 
reason. Again, as an EIS, this document should inform the readers that by 
choosing an attainment area, if true, this type of activity will degrade the 
environment to a non-attainment area by its existence. Actually, RUS 
should have informed the general public that an EIS is only required if an 
adverse impact from a project is assumed.  C13 

 
Response:  The referenced discussion, from the Executive 
Summary, describes the siting process, where certain areas were 
eliminated from consideration for different reasons.  Note that for 
ease of reading the Executive Summary does not include 
references; these are included in the discussions in the main body 
of the document.  Non-attainment areas are those that do not meet 
National Ambient Air Quality Standards for one or more pollutants 
for which there are standards.  Non-attainment areas are 
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designated by the U.S. EPA, based on Clean Air Act criteria and air 
monitoring.  Only a few areas of the state were eliminated based on 
non-attainment.    
 

ALT-311  Transmission and Rail 
 

1. I’m a member of Boone Electric Cooperative, which is Boone County, City 
of Ashland, just south of Columbia.  And I speak this evening in support of 
this project in part because of what the transmission component means.  
There’s been a lot of comments about reliability.  And I think everyone in 
this room would acknowledge that electricity has long surpassed a luxury, 
it’s a necessity of life today.  Too often when we think about reliability tend 
to look at the lines that are in front of our house and the lines in front of 
our business or our farms.  Reliability starts with a good transmission 
system.  Over the past number of years there have been five documented 
significant blackouts in this country.  Probably the most well-known in the 
northeast and in everyone of those cases the culprit was traced back to a 
lack of transmission.  This country has done a poor job of building a 
transmission grid to support it’s load.   

 
Now, I support the plant for what it brings in the capacity that it’s needed, 
but the transmission lines that are built in conjunction to this are very 
responsible.  I have reviewed the EIS and I am convinced that Associated 
has looked at a number of options.  They’ve done everything they can to 
address the impact of that transmission line.  And while there is an impact 
to that the impact I see is building a transmission area that’s going to keep 
Missouri and the central United States from being susceptible to the 
blackouts that we read about in the paper.  That’s a situation I don’t want 
to be a part of.  I think the transmission system is a significant part of this 
entire project and one of the many reasons why I support Associated.  C69 

 
Response:  Thank you for your comment. 
 
Page ES-5, "Consideration of Adding Capacity at Existing AECI Facility".  
AECI states, "The addition of a unit at Thomas Hill would result in a high 
percent of base load capacity at one location, stressing transmission 
system reliability. " This is utter nonsense as AECI intends to connect new 
transmission lines from the Norborne unit to the existing old lines from 
Thomas Hill, adding the same or more burden as an additional unit at 
Thomas Hill, to the alleged overload on their transmission grid. And, 
according to the SERC Report, see Exhibit 8-Transmission, more than 
adequate transmission lines are already being made available, and will be 
in place before AECI’s proposed project.   
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"Planned transmission additions include 111 miles of 345-kV lines. 
Planned reinforcements in the Jefferson City, Missouri, area are 
scheduled for completion in 2008 which would increase transfer 
capability from SERC (Gateway) to SPP [subregion]."  C13 

 
Response:  AECI does plan to connect new lines from the proposed 
Norborne facility to an existing substation at Thomas Hill.  AECI 
also plans to construct new lines from the proposed facility to three 
substations south of the proposed plant (See Section 2.4.11 
Transmission Lines and Figures 2-83 and 2-84).  These new 
transmission facilities would greatly enhance transmission system 
reliability. 
 
Tantalizingly, the Alternatives Report, Part 5.8, mentions new transmission 
technologies that can avert the need for new capacity. It refers back to Part 
5.7 concerning an RFP to supply AECI’s capacity and energy needs. AECI 
says the responses to the RFP were not cost-competitive. This is a 
conclusion, not an explanation. It does not say that new transmission 
technologies were actually part of the RFP, nor explain why, as seems 
highly unlikely, transmission improvements would cost more than a $1 
billion coal plant. Reasons, not conclusions, are required before eliminating 
an alternative from detailed study. 40 CFR § 1502.14(a).  C10 
 
Response:   There was a typographical error in the Alternatives 
Report, Section 5.8, that this comment is based on.  The report 
states “There are now new transmission capacity additions that in 
and of themselves would provide the needed power and energy.”  
(The word “now” was intended to be “no”.)    
 

ALT-312  Big Lake Site 
 

1. Table 2-24, Groundwater (pane 2- 192) and Wetlands (page 2- 197): Big 
Lake Alternative - Effects from groundwater withdrawals would likely be 
greater at this site because of the connectivity between the river, the 
alluvial aquifer, and many of the floodplain wetlands that are in close 
proximity to the site and Big Lake State Park.  C7 

 
Response:  The referenced text has been edited to note that effects 
may be greater for these reasons. 

 
2. Table 2-24 (page 2-1 97 & 198). Fisheries and Wildlife: Given the proximity 

to wetlands, bird concentration areas, and a National Wildlife Refuge, a 
facility at the Big Lake Site would have potentially significant effects to fish 
and wildlife from mercury deposition. The DEIS addresses mercury only in 
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terms of fish consumption and human health (page 3-5 1). If this site is 
pursued, we recommend that a thorough evaluation of potential effects to 
fish and wildlife resources be provided.  C7 

 
Response:  If the Big Lake Site is pursued, effects to the wildlife 
and natural resources listed would be addressed in detail. 

 
3. This myth needs to be dispelled at once. There was never any intention to 

use Holt County as an alternative site. An alternative site is a requirement 
for any EIS, and RUS requires that an alternative site be listed in their loan 
application. Both AECI and RUS were aware of this. Carroll County 
Commissioners were not, and AECI let them believe that there was the 
possibility of losing the plant to Holt County, unless Carroll County lowered 
the price and added more incentives. This technique resulted in a virtual 
giveaway to AECI! Bait and Switch techniques.  C13 

 
Response:  The commenter’s assertion about alternative sites, upon 
which his/her conclusions appear to be based, is incorrect.  While 
NEPA requires assessment of alternatives to the proposed action, 
there is no requirement to identify a specific alternate site (such as 
the Big Lake Site in Holt County).  RUS’ requirements for loan 
applications (7 CFR 1710) also do not require identification of a 
specific alternate site.   

 
ALT-313  No Action Alternative 
 

AECI says that if Norborne isn’t built its customers’ electricity needs will 
need to be supplied somehow (Part 2.3.2). It is not inappropriate to note 
that even the no-action alternative will have environmental effects. 
However, AECI assumes that “no action” means building another Norborne 
somewhere else. It says, for example, that if the plant isn’t built there will 
still be acid rain pollution from other power generation (Part 3.1.2.4.1, p. 
3-50). But that is true only if the alternative is another pulverized coal 
plant. This reasoning immediately disqualifies the no-action alternative, 
which is not why NEPA requires that it be included. The law does not 
demand a useless exercise; the no-action alternative has a purpose which 
is nullified if it is the equivalent of 2 of the other 3 alternatives (building 
Norborne or building the same plant elsewhere).   C10  
 
The no-action void could also be filled by, as discussed earlier, meeting 
customers’ energy needs with conservation and efficiency. That would give 
the alternative real meaning. AECI is in violation of NEPA and 40 CFR 
1514(d) by treating the no-action alternative as the equivalent of the 
proposed plan.  C10 
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AECI/URS’s analysis of the No Action Alternative assumes that even if the 
Proposed Action were not built, another coal-burning power plant would be 
built somewhere.  This is faulty logic and relies on AECI’s elimination of 
other alternatives for their own reasons.  It is incomplete logic because 
they did not consider conservation as a viable alternative, when it is the 
best alternative.  The cleanest and cheapest Kilowatt of energy is the KW 
never produced.  C23 

 
Response: The No Action Alternative would not stop demand for 
electricity.  What the Draft EIS text actually says is “Therefore, it is 
likely that the no action alternative will result in similar air quality 
impacts that would affect a different geographical area.”   
 
In the Final EIS the text has been edited to indicate that the No 
Action Alternative may result in similar air quality impacts, 
depending on technology:   Other potential resources for meeting 
the electrical demand that would not result in similar air quality 
impacts have been added.  
 

1. Looking further to the regulations we find Sec. 1502.2 (d) state: 
 

"Environmental impact statements shall state how 
alternatives considered in it and decisions based on it will 
or will not achieve the requirement of sections 101 and 
102(1) of the Act and other environmental laws and 
policies. Under Sections 101 and 102, the Federal 
Government is tasked with the responsible stewardship of 
the environment, to take into account the environment 
impact of a proposed project, and to take into account 
alternatives." 

 
One alternative that seems to not have been seriously considered is "no 
action." Just...don't...build...this...plant. Protect our environment! 
Preserve and protect the farmland!  C29 

 
Response:  Thank you for your comment. 

 
ALT-314  Details of the Proposed Action 

 
1. 2.4.3 Fuel Supply and 2.4.9.1 Gaseous Emissions.  AECI has added a 

fire water booster pump to the combustion equipment proposed for the 
plant. At this time, no information has been received on the size of the 
unit.  C17 
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2.4.7 Coal Handling System and Coal Piles. The DEIS states that the 
crusher house would be enclosed and would include two 600 tph crushers. 
AECI has submitted emission calculations in which each crusher is rated at 
1,200 tph.  C17 

 
Response:  This is correct.  A fire water booster pump has been 
added to the design and there will be two 1200 tph crushers.  This 
is an air permitting issue that AECI will address through its air 
permit application.  

 
AIR-400  Air Pollution Controls 
 

1. In many instances AECI has deferred gathering information that is 
necessary to assess the environmental consequences of the Norborne 
plant.  Pollution controls for particulate matter (PM10) haven’t been selected 
(Alternatives Report, pp. 6-81-2, Part 6.5.2; Part 2.4.9.2).  C10 

  
Response:  The Alternatives Report predates the Draft EIS by three 
years and does not include the most recent information.  Draft EIS 
Section 2.4.9.2 Particulate Matter (PM) discusses the proposed 
particulate controls.  Main boiler emissions will be controlled by a 
pulse jet fabric filter baghouse. 

 
 

Secondly, AECI again shows their ignorance of recent technology. There are 
well documented systems that dramatically reduce emissions while also 
reducing the need of additional control measures and cooling water. A 
typical example of one such system is: 

 
The PATENTEDTM power generation systems naturally reduce flue gas 
temperatures to near ambient as nearly all the thermal energy (heat) 
is extracted from a flue gas. At these reduced temperatures, 
pollutants that exist in a vaporized state, such as oxides of Nitrogen, 
Sulfur, Mercury, Vanadium, Lead, Cadmium, and Volatile Organic 
Compounds (VOCs) will automatically condense out for handling and 
safe disposal. The Greenhouse Gases (GHG) by producing power 
without consuming fuel. When the PATENTEDTM heat recovery power 
plant is used in conjunction with the PATENTEDTM system described 
below, nearly all the pollutants from a flue gas are removed without 
using multiple pollution reduction systems such as a Flue Gas 
Desulphurization (FGD) unit, Selective Catalytic Reduction (SCR) 
system or Thermal Oxidizers (TO). 
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The PATENTEDTM is a standalone multi-pollutant removal system 
developed for installation on coal-fired power plants, boilers, 
furnaces, incinerators, gasifiers, gas turbines, reciprocating engines 
and other flue gas waste heat sources. The PATENTEDTM system 
removes nearly all the pollutants from a flue gas without using 
multiple pollution reduction systems such as a Flue Gas 
Desulphurization (FGD) unit, Selective Catalytic Reduction (SCR) 
system; ammonia or urea injection, Thermal Oxidizers (TO) or 
particulate filtration systems. In addition to removal of SOX, NOx and 
particulates, the PATENTEDTM system has demonstrated the capability 
of removing heavy metals emissions including Mercury and reducing 
CO2 greenhouse gases by 25% or more depending on chemical 
additive type and quantity.  

 
Final Flue Gas: The resulting flue gas is nearly free of heavy metal 
oxides, SOX, NOX, PM2.5, PM1O and acid mists. Depending on the 
initial pressure of the flue gas and pressure drop in the reactor 
sections, an exhaust fan may be required. The final flue gas, free of 
contaminants, can be naturally dispersed and diffused into the 
environment since its molecular weight is now equivalent to the 
surrounding air.  
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AECI could easily and economically increase capacity of existing plants with 
less emissions and little additional workforce (perhaps less). These systems 
may be either leased or purchased.  C13 
 
In section 3.1.2.4, Actions Incorporated into the Proposed Action to Reduce 
or Prevent Impacts, AECI/URS once again is very general and evasive in 
describing “a number of elements …that would reduce or prevent air quality 
impacts.”  No where do they claim to implement the most advanced and 
effective measures to reduce pollutants.  C23 
 
Response:  AECI is required, in its air permit application for the 
plant, to use the pollution control technology that the Missouri 
Department of Natural Resources (MDNR) designates as the best 
available control technology (BACT).  The first commenter (C13) 
could consider contacting the MDNR Air Pollution Control Program 
with his/her suggestions.  Regarding the “number of elements” 
referenced in the second comment (C23), they are enumerated in 
the Draft EIS in a bulleted list following the quoted text.  For more 
detail on the proposed emissions control system, see the Draft EIS 
Section 2.4.9 Emissions Control Systems.  Projected emissions are 
listed in Table 3-8. 

 
2. 2.4.9.1 Gaseous Emissions, 2.4.9.2 Particulate Matter (PM), and Table 3-41 

Summary of Impacts from Proposed Action, p. 3-217.  AECI is undergoing 
PSD review for PM, NOX, SO2, CO, VOC and sulfuric acid mist. A BACT 
analysis is required for each unit or source emitting any of these pollutants. 
AECI has submitted BACT analyses for each of the above pollutants. Those 
analyses include control methods proposed by AECI for consideration as 
BACT. The final permit determination will include designation of what is the 
most appropriate control device, control requirement, and/or emission rate 
limits for each of the units that is subject to BACT.  C17 
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Response:  This information is included in the Draft EIS in Section 
3.1. 

 
3. 2.2.5.3.2 Coal – Energy Generation Options.  AECI has revised its 

proposed NOX emission limitation from that found in the initial Prevention of 
Significant Deterioration permit application. Although the initial number 
was higher, the current Best Available Control Technology (BACT) limit 
proposed for review, 0.07 lb/mmBtu on a 30-day rolling average is similar 
to limits attainable with a CFB unit. River Hill Power Facility, Robinson 
Power’s Beach Hollow Project, Spurlock Generating Station Unit 3 and Estill 
County Energy Producers are some of the CFB units permitted at the same 
level.  C17 

 
Response:  This is an air permit issue that AECI will address through 
the air permit application process. 
 

AECI has distributed various reading materials to Carroll County residents 
to ensure how environmentally safe and economically wonderful this power 
plant will be when it is completed. One publication states that AECI utilizes 
technology that will reduce nitrogen oxide emissions by more than 80 
percent during the summer months. However, during a later meeting with 
AECI officials that I attended, Carroll County residents were informed that 
this power plant will be operational primarily during the winter months. 
Who will be responsible for making sure that AECI will use these controls 
year-around, regardless of when the plant is operational? Will USDA require 
in the final EIS that AECI uses stringent controls on emissions and 
particulate matter at all times, and not just certain times of the year?  Who 
is working to protect the respiratory health of current and future Carroll 
County residents, as well as the overall atmospheric health of our entire 
planet one coal-fired power plant at a time?  C16 

 
Response:  NAAQS are set to define air pollutant levels necessary to 
protect health.  The USEPA and the MDNR are charged with 
ensuring that NAAQS are met. 

 
AIR-401  Air Monitoring 
 

1. Why weren't meteorological data from the impact zone determined and 
used? Carroll County differs considerably from KC1 conditions. Other air 
quality data cited came off the internet and is neither site specific nor 
current. There were no validity audits performed. Another example of no 
actual studies performed in Carroll County by the consultants!  C13 
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There have been no baseline studies of the ambient air in the vicinity of the 
proposed site, especially downwind near schools, for PM 2.5, PM10, ozone, 
carbon dioxide, lead, sulfur dioxide and nitrous oxides.  Results of air 
monitoring at locations 30 to 60 miles from the site do not represent air 
quality at the site.  C29 
 
Response:  AECI monitoring site locations for ozone, PM10 and 
sulfur dioxide are shown in the Draft EIS Figures 3-14 and 3-15 and 
are summarized in Table 3-5.  Appendix C contains summary tables 
showing ambient air quality measured pollutant levels.   
 
p. 3-36 Existing Major Air Emission Sources. AECI cites in Table 3-7 and in 
Figure 3-16 major sources of CO, VOC, NOx, SO2, PM10 and PM2.5 in the 
Kansas City metropolitan area. This information was taken from a database 
maintained by the EPA and is for the calendar year 1999. National 
Emissions Inventory data for 2002 has been available on the EPA website 
since March of 2006. The department recommends updating this 
information.  C17 
 
Response:  The Final EIS (Table 3-7 and Figure 3-16) has been 
updated with the latest information. 
 
Given the existing ozone data recorded from the pre-construction 
monitoring, we also recommend that ozone monitoring be continued 
throughout the ozone seasons prior to and after construction of the facility. 
This monitoring data can be used as a baseline to document the existing 
condition and assist in further assessing the impact of the facility's 
emissions on ozone formation.  C8 
 
Response:  Since ozone is formed through chemical conversions 
that occur over time, it is not likely that the proposed project would 
have any significant affect on ozone levels in the vicinity of the 
proposed plant.  This is an air permit issue. 
 
Existing Conditions-Meteorological Conditions.  40 CFR Part 58 
Appendix D defines the ozone season for the State of Missouri as April 1st 
through October 31st.  C17 
 
Response:  This has been corrected in the Final EIS Section 3.1.1.3 
Existing Conditions – Meteorological Conditions. 
 
AECI has completed their monitoring study for ozone. They collected data 
from April 1 through October 31, 2006. The data indicated that elevated 8-
hour ozone concentrations could occur under certain meteorological 
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conditions. Compliance could not be determined from data collected during 
the 2006 ozone season alone. The department may require additional data 
collection at the existing ozone site upon permit issuance.  C17 
 
Response:  This is an air permit issue. 
 

AIR-402  Mercury 
 

1. Air Pollution Controls for, Mercury - The Final Environmental Impact 
Statement needs to clarify if activated carbon will be used as a control 
measure to reduce mercury emissions from the plant. Page 1-1 Appendix D 
states, "AECI will inject activated carbon into the air stream before the 
particulate control system." Thus, the mercury impact assessment includes 
a 90% control of projected mercury emissions. However page 2-219 of the 
DEIS, states that an activated carbon injection system for mercury control 
would be an "option". If activated carbon injection is not used, mercury 
impacts will increase. Modeled impacts of mercury deposition without the 
use of carbon injection should also be provided to clearly identify the 
potential impacts from the facility for public review.  C8 

 
AECI’s apparently thorough treatment of mercury pollution, assuming the 
use of activated carbon injection as a control (Appen. D, Part 1), is 
undermined by the admission that this has not been decided on as the 
control technology (Part 3.2.1.4.2, Part 2.4.9.3).  C10 
 
Hazardous Air Pollutants:  Mercury is well known to cause various 
neurological conditions, especially in newborn.  The DEIS states that an 
activated carbon injection system for mercury control would be an option.  
There is no corroborative data in AECI’s Air Quality DNR permits for their 
New Madrid and Thomas Hill plants to indicate they have, or will, actually 
will employ this “option”.   C29 
 
I understand that about 25 percent of mercury emissions go into the local 
area and then about another 75 percent into the global cycle.  So I ask that 
you also look into the overall impact of coal burning.  And it certainly may 
be the best option for what we need to do to generate more electricity.  I 
ask, please, that you look very closely at also the other side and make sure 
we are minimizing, if not down to a zero point, the mercury emissions that 
go into the environment.   C49 

 
2.4.9.3 Hazardous Air Pollutants (HAPs) and 3.1.2.4.2 Mitigation and 
Residual Impacts.  AECI states that the hazardous air pollutant (HAP) of 
greatest concern is mercury and indicates that an activated carbon injection 
system for mercury control would be an option. This option involves the 
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injection of powdered activated carbon before the dry FGD system. The 
activated carbon fixes the mercury to its surface and is then removed from 
the exhaust gas in the main boiler’s baghouse.    
 
AECI has not included the use of an activated carbon injection system in its 
New Source Review permit application. The PSD permit application 
indicates that mercury can be removed through the currently proposed 
SCR, FGD and baghouse control systems to a level adequate to meet New 
Source Prevention Standards limits. The department encourages AECI to 
implement the best available control technology.  C17 

 
Response:   Mercury emission limits are set by the Missouri 
Department of Natural Resources through the air permitting 
process.  As reflected in their permit application and noted in 
MDNR’s (C17) comment, AECI believes that they can achieve the 
New Source Prevention Standards limits through the currently 
proposed SCR, FGD and baghouse control systems.  However, as 
several commenters noted, the mercury risk evaluation included in 
the Draft EIS assumed that activated carbon would also be used.  
In the final EIS, the mercury risk evaluation has been revised to 
reflect the maximum allowable mercury emissions based on New 
Source Performance Standards.   

 
2. Mercury Risk Evaluation - The Mercury Risk Evaluation Appendix D should 

evaluate impacts on water bodies in the project area. A number of 
conservative calculations are utilized prior to the bioaccumulation 
calculation in order to consider maximum potential impact on Wakenda and 
Moss Creek watersheds. Page 5-4 states "no ponds or lakes large enough 
to support large, sustainable harvest of fish are present in either 
watershed". Based on initial review of National Hydrography Dataset it 
appears that several ponds large enough to support populations of 
harvestable largemouth bass exist within the Wakenda watershed. A more 
detailed analysis of potential impacts on these water bodies should be 
done.  C8 

 
Response:  Local ponds that would have the highest deposition rate 
also have small localized drainage areas and are within the 
Wakenda Creek watershed.  Because of the conservative 
assumptions dealing with run-off calculations, mercury content in 
the run-off and fish uptake of the mercury, the model would predict 
that fish in the local ponds would have orders of magnitude smaller 
amounts of mercury available compared to the same fish in 
Wakenda Creek.  This has been clarified in the Appendix D 
document in the Final EIS. 
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There is no indication that any baseline studies of open water (rivers, lakes, 
ponds) in the area have been done to determine the current level of 
mercury contamination.  This should be done to determine if mercury 
emissions need stricter control to prevent a cumulative toxic level of 
mercury.  AECI must comply with Missouri mercury rules, not withstanding 
the probability of federal exemption.  The EPA allows states to set greater 
restriction; therefore, RUS must require such state compliance be included 
in its EIS, and specifically address the local impact, mitigation and support 
such findings with appropriate baseline studies.  C29 
 
Response:  Existing mercury data was used; no baseline studies 
were done.  USDA/RD believes the mercury risk evaluation 
presented in this document is adequate for the purposes of a Draft 
EIS.  Other items in the comment are addressed in the EIS Section 
3.1 Air Resources.  The Draft EIS acknowledges that an air permit 
from the State of Missouri is required.  The State of Missouri will 
determine requirements for an air permit. 
 
Continuing in section 3.1.2.4.1, Mercury Emissions, the DEIS repeatedly 
refers to fish from sources within 50 miles of the Proposed Action, but does 
not talk at all about fish sources in the county and down wind of the plant.  
They also assume people eat fish from multiple sources, but this is not 
necessarily true if you have farm ponds or if all your ponds are in the 
vicinity of the Proposed Action.  C23 
 
Response:  The mercury risk evaluation estimates incremental 
increases in mercury concentrations in fish tissue for Wakenda 
Creek and Moss Creek, which are within the county.  Based upon 
the modeled deposition rates, the Wakenda Creek watershed is 
downwind of the proposed facility.  While there are no existing fish 
tissue data for these creeks, if existing mercury fish concentrations 
are similar to those in fish from nearby water bodies, the 
incremental increase in mercury concentrations from the proposed 
plant emissions would not affect the current Missouri Department 
of Health and Senior Services fish advisory.  While most people do 
eat fish from multiple sources, the fish advisory would be 
applicable also to someone eating fish from a single source. 
 

3. Mercury Risk Evaluation - We recommend reviewing the fish tissue 
database information included in Appendix B, of the Mercury Risk 
Evaluation. MDNR Mercury in Fish Database provides the available fish 
tissue data in the state. The observations in the "Weight" column are 
clearly out of range for typical sample weights taken in the field. A limited 
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number of the field data sheets that were used to generate these data in 
the report were pulled for comparison. Although the methyl mercury 
concentrations were accurate, none of the field weights were found to 
match the data provided in Appendix 3. We recommend that this data be 
validated.  C8 

 
Response:  This has been corrected.   
 

4. Mercury Risk Evaluation - We recommend that the risk assessment provide 
more detail regarding the fish ingestion rate including the number of meals 
per week. The risk assessment should also state that the ingestion rates 
are median values for a fisher and child fisher. Additionally, the risk 
assessment should evaluate the potential for subsistence fishing 
populations.  C8 
 
They assume in their risk projections that adults eat 5.4 fish meals per 
week and children only 0.8.  I don’t know many families who fix different 
meals for their children.  If the adults are eating 5.4 fish meals per week, 
then the children probably are too, and this would definitely change the 
outcome of the analysis.  C23 
 
Response:  The reference to “fish meals” is a typographical error 
and should have read “fish portions”.  The text has been corrected 
in the Final EIS to: "...an adult eats an average of 5.4 fish portions 
(4 oz) per week, ... a very young child eats, aged 0-6, eats an 
average of 0.8 fish portions (4 oz) per week" 
 
These ingestion rates are the default fish ingestion assumptions 
used by USEPA (2005) in their combustion risk assessment 
guidance.  These values were derived from data presented in 
USEPA’s Exposure Factors Handbook Volume II (EFH; USEPA, 
1997), are based on extensive fish consumption surveys, and are 
considered representative ingestion rates for their respective age 
groups for the general population. 
 
It is possible that a subsistence angler population could be present 
along the Missouri River, and this population would eat more fish 
than the general population.  However, it is important to note that 
subsistence anglers are more likely to target large trophic level 2 
and 3 fish that can be readily caught in nets or with set lines, such 
as drum and catfish, than trophic level 4 fish, such as bass, which 
are more readily caught by rod-and-reel (although they would 
undoubtedly keep bass, if caught).  Given that the methylmercury 
BAFs for trophic level 2 and 3 fish are substantially lower than for 
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trophic level 4 fish, this means that a subsistence angler could eat 
substantially more fish than a member of the general population 
who eats only bass (as was conservatively assumed in this risk 
assessment), and still have a lower total mercury uptake.   
 
For example, the bioaccumulation factor (BAF) for a trophic level 2 
fish (117,000) is only 4 percent of the BAF for a trophic level 4 fish 
(2,670,000), and that for a trophic level 3 fish (680,000) is only 25 
percent of the trophic level 4 fish.  This means an angler can safely 
eat 4X as much trophic level 3 fish, or 25X as much trophic level 2 
fish.  As a point of comparison, the USEPA-recommended fish 
ingestion rate for adult subsistence angler populations (EFH; 
Section 10.10.4; USEPA, 1997) is 170 grams/day, which is only ~ 
2X the ingestion rate of 87 grams that was evaluated in this risk 
assessment.  As such, we believe the current evaluation is also 
protective for a typical subsistence angler. 
 

5. Mercury Risk Evaluation - The Mercury Risk Evaluation Appendix D should 
clearly identify that potential methyl mercury impacts on fish tissue from 
the project will be additive to the existing high values already identified in 
Missouri. On page 5-7 it states, "calculated fish tissue methyl mercury 
concentrations for Trophic Level 4 fish (i.e., the worst-case example) are: 
Wakenda Creek =3.9 ug/kg and Moss Creek =6.2 ug/kg. As a point of 
comparison, these fish tissue concentrations are considerably below the 
EPA Water Quality Fish Tissue Criterion comparison fish tissue value of 300 
ug/kg”. We question whether this comparison is meaningful because these 
results fail to make clear that the projected impacts are in addition to 
existing baseline methyl mercury concentrations in Level 4 fish. Although 
no fish tissue samples have been obtained in either of the two watersheds, 
existing fish tissue data provided by EPA, Missouri Department of Natural 
Resources (MDNR), and Missouri Department of Conservation (MDC) for 
watersheds throughout the state characterize elevated levels of 
methylmercury for largemouth bass. Based on these data, the maximum 
impact of 6.2 ug/kg would be additive to the existing baseline fish tissue 
concentrations that are likely to be in excess of 300 ug/kg. Therefore, this 
section should be revised accordingly.  C8 

 
Response:  Appendix D and the discussion of the risk evaluation in 
the EIS has been revised to clarify that the calculated levels are in 
addition to the existing levels. 
 

6. Mercury Risk Evaluation - Methylmercury bioaccumulation is generally 
viewed as a site specific process given that the Trophic Level 4 
Bioaccumulation Factor (BAF) can vary greatly across ecosystems, (USEPA, 
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2006). Therefore, there is considerable uncertainty regarding the use of the 
draft national BAF. Use of the national BAF could significantly underpredict 
or overpredict the site-specific BAY. For the purposes of the risk evaluation, 
we recommend that the risk assessment provide a distribution of risk 
estimates using the range of the Trophic Level 4 BAFs provided in USEPA's 
Draft Guidance for Implementing the January 2001 Methylmercury Water 
Quality Criterion. Furthermore the risk assessment should provide a brief 
discussion on the uncertainties with using default rather than site-specific 
BAFs.  C8 
 

Response:  We agree that mercury bioaccumulation rates can vary 
considerably from site to site, and can be either higher or lower than the 
USEPA (2006) default bioaccumulation factor (BAF) values that were 
used in this risk evaluation.  However, given that site-specific values are 
not available, the USEPA-recommended default values, which are 
geometric mean values, were used rather than extreme high-end and 
low-end values.  As noted in USEPA (2006): 
 

EPA believes the geometric mean BAFs are the best 
available central tendency estimates of the 
magnitude of BAFs nationally, understanding that 
the environmental and biological conditions of the 
waters of the United States are highly variable. EPA 
generally does not recommend basing an AWQC on 
BAF values near the extremes of the distribution 
(e.g., 10th or 90th percentile) because such values 
might introduce an unacceptable level of uncertainty 
into the calculation of a water column-based AWQC. 

 
Given that the geometric mean BAFs used in this risk evaluation are 
the USEPA-recommended values for establishing AWQC values, we 
felt that, in the absence of site-specific values, they were the most 
appropriate values to use in this evaluation.  Also, given that USEPA 
(2006) recommends against basing BAFs on extremes of the 
distribution, we do not think it appropriate to present fish ingestion 
risk numbers that are based the extreme high-end and low-end 
BAFs. 
 
Returning to the regulations, in Sec. 1502.2 (b) we find: 

 
"Impacts shall be discussed in proportion to their significance. 
There shall be only brief discussion of other than significant issues. 
As in a finding of no significant impact there should be only enough 
discussion to show why more study is not warranted." 
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It appears from the extent of discussion that mercury emissions create a 
significant impact, yet we find the EIS lacks the "full and fair discussion of 
the reasonable alternatives which would avoid or minimize adverse impacts 
or enhance the quality of the human environment." (40 CFR Sec. 1502.1 
paraphrased).  C29 

 
Response:  The actual text of 40 CFR 1502.1 states that the EIS 
“shall provide full and fair discussion of significant environmental 
impacts and shall inform decisionmakers and the public of the 
reasonable alternatives which would avoid or minimize adverse 
impacts or enhance the quality of the human environment.”  The 
EIS provides a full and fair discussion of mercury impacts, which 
were determined not to be significant. 
 
Is this report stating this mercury will remain disbursed in the air ... and 
therefore shall not have an adverse health impact? I would like to know 
what happens when this hazardous material blankets the land? It must 
reach the ground at some point! Where is this discussed ... how will it be 
mitigated from the land ... will it wind up in our water supply? 
 
Nowhere is there any analysis of the cumulative exposure from power 
plants upwind or the health impacts on people downwind-near Thomas Hill, 
for instance. C29 
 
Another thing was just the mercury emissions.  That was just sort of blown 
off, oh, well there isn’t going to be any impact, it’s just negligible and 
insignificant, but there was no consideration of what the cumulative effect 
of all the mercury from, for instance, Hawthorne and the plant Sibley and 
other industries upwind from us, and there’s no consideration of what the 
effect of mercury emissions would have on people downwind from this 
power plant.   
 
What’s this going to do for the people of Thomas Hill, for instance?  C29 
 
Response:  The questions about mercury fate and health effects 
(from the proposed Norborne facility) are addressed in the mercury 
risk evaluation done for this project.  The results are summarized in 
Section 3.1.2.4.1 Impact Assessment.  The risk evaluation itself is 
included as Appendix D. 
 
In section 3.1.1.2.4, Hazardous Air Pollutants, there is extensive discussion 
of mercury – sources, uses, emissions and depositions, and health and 
ecological effects.  They have the audacity to refer to a “study in Texas 
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which related a positive correlation between environmentally released 
mercury pollution and rates of special education and autism at the county 
level (Palmer 35 al., 2005),” and then say since they didn’t look specifically 
at mercury released from power plants it is not significant.  Mercury is 
mercury no matter the source.  Our children deserve better than this.  The 
community has many ponds which people – children and adults - fish and 
consume the fish from.  Adding a neighborhood mercury source is 
unacceptable.  Air-borne mercury is heavy and will fall.  This is indicative of 
an extremely cavalier attitude toward the earth and its inhabitants, and 
particularly children of the community!  C23 
 
Response:  The actual text from the Draft EIS is as follows: 

 
Links between mercury exposure and autism have been 
suggested, but these possible links remain speculative 
rather than definitive. For example, a recent study in 
Texas reported a positive correlation between 
environmentally released mercury pollution and rates of 
special education and autism at the county level (Palmer 
et al., 2005). However, this study did not look specifically 
at mercury released from power plants and it is unclear 
what significance power plant emissions played in their 
reported association. 

 
This section has been revised in the Final EIS to provide more 
information about a possible link between autism and mercury. 
 

Please comment on the following study, Environmental Mercury Release, 
Special Education Rates, And Autism Disorder: An Ecological Study Of 
Texas, by Raymond F. Palmera, Steven Blanchardb, Zachary Steina, David 
Mandellc, Claudia Millera, November 2004, University of Texas Health 
Science Center.  His paper finds a 43% increase in special education and a 
61% increase in autism for every 1000 pound of mercury emissions.  The 
study can be found at: 
http://www.awm.delaware.gov/NR/rdonlyres/3B571C5A-080A-43D7-A3F2-
032AE9748BD7/780/palmer_et_al.pdf. 
 
Response:  The referenced report was mentioned in the Draft EIS 
Section 3.1.1.2.4 Hazardous Air Pollutants (HAPs), under the 
subheading of mercury and autism.  In the final EIS additional 
information has been added to this discussion to address this 
comment.  
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Mercury is a major pollutant resulting from coal-fired electricity generation 
and it is very harmful to the environment and the humans living within a 
dose proximity to the source (the EPA states that up to 15% of the Mercury 
emissions from a coal-fired power plant falls within a 30 mile radius of the 
source!!).  C14 
 
Response:  Please refer to the mercury risk evaluation included as 
an appendix in the draft and final EIS.  The results of the risk 
evaluation are summarized in Section 3.1.2.4.1 Impact Assessment. 
 
Adding insult to injury, the effects of this hazardous air pollutant are all 
waved away with these statements: 

 
"While mercury contamination is widespread, indeed 
global, the incidents to date have tended to involve specific 
point source discharges to water rather than dispersed 
emissions to air." And, ". ..mercury emissions from the 
proposed power plant should not pose any health threat to 
the surrounding community."  C29 

 
But I also want to consider the flip side.  It's very important to 
me that we experience and are assured of corporate 
responsibility.  I don't know if you're familiar with the health 
effects of mercury exposure.  But they cause -- the mercury 
exposure causes neurological and immune damage in both 
children and adults.  I was diagnosed with multiple sclerosis two 
years ago.  And the people in my community have also 
experienced it at a rate about ten times the national average.  
So knowing that the AECI plant did have scrubbers and the 
appropriate controls -- and I don't want to blame AECI, because 
they were compliant with the laws required at the time; and so I 
don’t want to say they were doing something they knew was 
harming the environment.  But I do want to learn more and be 
assured that this new supercritical technology is actually 
something that is going to keep mercury out of our environment 
because it is making our fish danger to consume, and it's a very 
critical supply for us.  C49 
 
Response:  The mercury risk evaluation (Appendix D; summarized 
in Section 3.1.2.4.1 Impact Assessment) addresses potential 
impacts.  While there is a widespread presence of mercury in fish, 
for example, that may cause health effects, the documented cases 
of health impacts have been from point sources.   
 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-118 July 2007 

In fact, in their air permit application to MO Department of Natural 
Resources (MODNR), relating to mercury, they blatantly state, "...However, 
on March 15, 2005, EPA revised and reversed its December 2000 finding, 
and concluded that it was not appropriate or necessary to regulate coal and 
oil fired EGUs, (Electrical Generating Utilities) under section 11 2(c) of the 
act and reversed its December 2000 finding. Coal-fired EGUs were 
effectively removed as a source category."18 In other words, there will be 
no mercury controls! In this same application AECI admits the yearly 
emission of mercury will be 1,171 pounds. (We find this figure to be 
amazing! Especially in light of the analytical techniques described next!) 
 
In addition to this admission, AECI also presented MODNR with some very 
questionable coal sample analytical data. Laboratory proximate analyses 
indicate the coal to contain about 30% moisture, yet the report does not 
indicate whether or not the subsequent parameters were reported on the 
"dry" basis ... the normal system of reporting. And since AECI won't gain 
any BTUs from burning water, this is possibly a laboratory typo. On the 
other hand, it sure makes the coal appear 3O0/0 cleaner than it actually is. 
My experience in these methods of reporting means "typo", if caught, and 
"deliberate", if not. Of much greater concern are the metal analyses. These 
analyses appear to have been performed on the ash portion of the sample 
.... including mercury. This is very alarming since the ashing procedure is 
carried out at 600 °C and elemental mercury's boiling point is 357 °C! All 
the mercury, but residues of its salts was volatilized BEFORE the analysis. 
More flim flam from our good corporate neighbors? 
 
Thus, the 1,171 pounds/year figure above represents only an unknown 
fraction of the actual amount of mercury emissions. 
 
The current reports from DNR list the following emissions from AECI coal 
plants:* 

 
New Madrid: HAP - 113 tons/year 
   Total - 45,036 tons/year 
Thomas Hill: HAP - 117 

   Total - 35,382 tons/year 
 
* AECI Facilities Emissions Report. DNR Date received: 
03/30/2005. 

 
Why was none of this information included in the DEIS?? Why must we 
duplicate these environmental disasters when there is already more than 

                                                 
18 Exhibit C: Regulatory Review-Mercury by AECI 
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ample electrical generation and state of the art renewable and control 
technology that will NOT create these emissions? Such technology was not 
even mentioned by AECI to their EIS consultants, whose business is to 
keep abreast with developing and existing improvements in the field of 
energy generation! Why? Because AECI, not URS, drafted this report. 
 
Given RUS's experience with multitudes of such documents, I am both 
surprised and shocked that they don't recognize the effrontery AECI has 
displayed here, much less the insult to the scientific community, the 
intelligence of laymen, and RUS themselves by calling this an EIS! It is 
hoped that this attempt to by-pass accepted regulatory environmental 
policy is recognized for what it is and, place AECI on par with all other 
applicants, by rejecting this DEIS, and refusing any financial assistance. 
 
I would again suggest that instead of participating in this "con-game", why 
not simply contract an unbiased laboratory to sample, analyze, and 
correctly report coal data from the Wyoming mines; emissions from AECI's 
Thomas Hill "Poster Plant",[during normal operation!]; solid landfill waste, 
including flyash, from the same facility; and their wastewater effluent point 
source[s]? Surely, there are laboratories that AECI can't bribe? (Accepted 
and mandated laboratory quality control procedures, (method identification, 
precision, and accuracy), and analytical records are required for just this 
purpose.) This rational was suggested in my comments to RUS in 2005, but 
not heeded. I further suggest now that no further action shall be taken with 
regard to AECI until these determinations, as well as scientifically sound 
baseline studies have been performed. Only then should a Draft EIS be 
prepared and presented for review. Only then will we know exactly what 
Impact is significant, and can proceed in a transparent, orderly, and 
knowledgeable fashion, with truth, not AECI's ad agency, to assess 
mitigation. This is the time for the regulatory agencies to compare notes, 
and tell AECI to either follow the rules of the land, and quit wasting 
everyone else's time and money, or get out. (I have purposely only 
attached the bare minimum of supporting documents to this critique. I trust 
the consultants are capable of reading the entire applications from their 
cooperating agencies for themselves. After all, AECI wrote them as well as 
this DEIS! It seems only fair that URS, who receive financial remuneration, 
wade through the same garbage I did gratis.) 
 
If there comes a time we actually do need additional electricity, there are 
many more capable, plus ethical companies that deserve the rewards of 
honesty. Enough is enough! 
 
Rather than turning this area of fertile land into a future superfund site for 
ABSOLUTELY NO NEED because of politics, bureaucracy, avarice, lies, and 
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ignorance, (any redundancy is incidental), let's work together, aboveboard, 
to meet whatever our future needs actually may be, safely. 
 
Response:  The referenced laboratory data was provided by the coal 
mines for AECI’s use in plant design.  This laboratory data is 
unrelated to the stack testing procedure that would be used to 
measure actual emissions from the plant for monitoring 
compliance. 

 
From this point throughout the remainder of the DEIS, the "shell and pea 
tricks" are used by AECI with increasing frequency. For the most part I'll do 
my best to avoid their game, and stick to the issues. It is also a good time 
to reiterate what we, C4 Association, have been saying since this project 
commenced. All chemical pollutants, whether they're called "criteria" or 
"hazardous", benign or toxic can only exist, like all matter, as gas, liquid, or 
solid ... usually as percentages of all three states. (With the exception of 
thermal and radioactive emissions, which is also a problem in this 
instance!) The objective of environmental engineering is to convert any of 
the three to the easiest state to remove with the least impact. There is no 
magic trick to just make it non-existent!  Again, why must we take any risk 
for an unnecessary utility to enrich itself?  Since there is no need for 
electrical generation in this area, there is certainly NO NEED for this project 
and its associated pollution!! The proper mitigation is no action. C13 
 
The consultants go into great volumes of verbiage dealing with the 
description of various pollutants and the danger and toxicity of mercury and 
it's normally occurring oxidation states. Most of this was the same 
information obtained from the internet that we, C4 Association, had 
previously presented to our County Commissioners. Their vacuous stares at 
us, and immediate "round filing" of it, was a fair indication that they 
comprehended little, and cared less. 
 
AECI states and graphically illustrates, “U.S. anthropogenic [Of or relating 
to the study of the origins and development of human beings] mercury 
emissions are estimated to account for roughly three percent of the global 
total, and emissions from the U.S. power sector are estimated to account 
for about one percent of total global emissions." (UNEP, 2002) (Refer to 
Figure 3-5).   
 
This AECI pie chart is GLOBAL! Using the same data, power plants 
contribute to 33.3% of US mercury emissions! 
 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-121 July 2007 

Therefore:  Mercury emissions are a global phenomenon, similar to 
greenhouse gases.  The Figure 3-5 chart is clearly labeled and discussed as 
global. 

 

 
 

Taking into account AECI's "roughly", and "about" estimates, plus the 
demonstrated efficiency of “hybrid" transportation, the more likely 
contribution is 50%.  C13 
 
Response:  Mercury emissions are a global phenomenon, similar to 
greenhouse gases.  The Figure 3-5 chart is clearly labeled and 
discussed as global. 
 

AIR-403  National Ambient Air Quality Standards 
 

1. I am writing to comment on an aspect that I do not feel was adequately 
addressed in the above-referenced draft Environmental Impact Statement 
(DEIS). My particular interest is the impact of fine particulate matter on 
health, and I was provided with information regarding this from the DEIS 
by a friend as I did not have access to this document.  There is virtually no 
information available in the DEIS regarding particulate matter, especially 
fine particulate matter (less than 2.5 microns in diameter). It states that 
modeling results are not available at this time. How is it then possible to 
accurately determine the impact of particulate matter emissions? Isn't this 
what an Environmental Impact Statement is supposed to do? And lacking 
this information how can it be determined how effects of these emissions 
will be mitigated?  C11 

 
My interest in this subject was awakened by a news report I heard on TV. 
The report concerned a study reported in the February 1, 2006, issue of 
The New England Journal of Medicine.. At my request my friend provided 
me with a copy of this article from the Internet, as well as other articles 
discussing the health aspects of particle pollution.  
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The study reported in The New England Journal of Medicine (a reputable 
news source I think you will agree) involved more than 65,000 women ages 
50 to 79.. These women did not have cardiovascular disease at the time 
the study commenced. They were followed for 9 years and the results of 
the study were correlated with outdoor air pollution levels near their 
homes. It was found that the risk of developing heart disease was much 
greater where there were higher pollution levels and that the risk rose with 
increases in the fine particulate matter levels.  I am attaching a copy of the 
study as reported in The New England Journal of Medicine.  I am also 
enclosing a synopsis of this article that appeared in Journal Watch.  C11 
 
There have been multiple other articles published regarding the deleterious 
health effects of air pollution, particularly of fine particles of 2.5 microns or 
less. The Missouri Department of Natural Resources section on National 
Ambient Air Quality Standards also indicates that inhalation of particulates 
increases chronic and acute respiratory illnesses.  Given the health risks, as 
well as environmental risks, of burning coal to produce energy, it seems 
reckless to build any more coal-fired power plants, near Norborne or 
anywhere else.  C11 
 
First, it is clear that this power plant will emit harmful particulate matter 
into the atmosphere and then into our local water supply.  C14 
 
Response:  Regarding air pollutants, the standard used to evaluate 
significance is compliance with regulatory air quality standards.  
This is addressed through an air permit with the Missouri 
Department of Natural Resources (MDNR).  AECI has applied for an 
air permit, and will need to demonstrate to MDNR that the air 
pollution equipment they are proposing is the best available control 
technology and that they will meet the emissions requirements.   
 
Does the EPA/RUS have any studies on Impacts to human health, increased 
asthma, neurological and heart disease, etc.?  C78 
 
Response:  The health effects of particulate matter and other 
criteria pollutants are discussed in Section 3.1.1.2.2 Criteria Air 
Pollutants. 
 

2. Air Quality (ozone) - As requested in our letter dated October 26, 2005, we 
continue to recommend that the potential ozone impacts from the facility 
be fully assessed through modeling. The ambient air ozone values 
measured during pre-construction monitoring, page 3-35, verify that ozone 
values above the National Ambient Air Quality Standard (NAAQS), are 
present in the project area prior to construction of the facility. This project 
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will result in an increase of emissions of ozone precursors and may 
potentially contribute to a violation of the ozone NAAQS.  C8 

 
Response:  AECI will address this through their air permit 
application.  Also note that compliance with the ozone NAAQS is 
calculated as the three year average of the annual 4th highest eight 
hour ozone level.  Using the method of determining compliance 
with the eight hour ozone standard that is specified in federal 
regulations, the eight hour ozone NAAQS has not been exceeded at 
the AECI operated site. 
 
AECI has indicated that the operations at the proposed facility will not 
contribute to elevated ozone concentrations within the Kansas City region. 
Ozone formation is a photochemical process that is difficult to replicate 
without extensive resources and modeling databases, and, as such, the 
assertion that AECI will not contribute to elevated concentrations can not 
be confirmed.  C17 
 
Response:  The Draft EIS, on page 3-30 states: 
 

The windrose shown in Figure 3-12 shows that the 
predominant wind directions during the ozone 
season are from the south, the south-southeast, and 
the south-southwest.  This demonstrates that the 
proposed project, located to the northeast of Kansas 
City would not be expected to be a contributor to 
elevated O3 levels in Kansas City.   
 

It is possible that the emissions from the proposed project, during 
the small percentage of time that they could be transported from 
the area of the proposed project to the Kansas City area, could 
result in an increase in ozone levels.   
 
As AECI’s emission estimates indicate that the proposed operations would 
result in volatile organic compound (VOC) emissions greater than 100 tons 
per year, preconstruction monitoring for ozone is required. C17 
 
Response:  Table 3-5 Monitoring Data – Vicinity of the Proposed 
Project summarizes the preconstruction ozone monitoring data 
collected by AECI. 
 
Since ozone is difficult to evaluate through the use of air quality models, 
EPA has established siting criteria based upon the movement of air masses 
within a region rather than relying on expensive photochemical analyses. 
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For point source emissions, the time it takes for ozone to form is dependent 
upon several meteorological parameters such as wind speed, temperature, 
cloud cover, etc. Under low wind speed conditions, the maximum ozone 
concentration should occur within three to four hours downwind of the 
source. As such, sites within a 15- to 20-mile radius of the facility are often 
chosen with emphasis placed upon locations downwind of the prevailing 
wind direction. Emphasis is not placed on urban areas when determining 
network design.  C17 
 
Response:  This is addressed in the air permit application.  Siting of 
ozone monitors in the Kansas City area was done by the MDNR.  
Siting of the ozone monitor in the vicinity of the proposed project 
was done at the direction of the MDNR. 
 

3. Page ES-9 Impact Analysis, Table 2-24 and 3.1.2.3 Impact 
Assessment Methods.  AECI must demonstrate that the impact from the 
proposed facility will be below the levels specified in 10 CSR 10-
6.060(11)(D) Table 4 prior to concluding that there will be no significant 
impact from the operations at the proposed facility. The department is 
currently reviewing AECI’s permit application. AECI will need to submit a 
complete air quality analysis that demonstrates compliance with the 
National Ambient Air Quality Standards, the increment standards or the 
Risk Assessment Levels. In addition, AECI will need to submit an evaluation 
of the impact from Hazardous Air Pollutants and visibility impairment for 
review. The department can determine compliance with all applicable 
standards and any potential adverse impacts once an analysis is completed.  
C17 

 
Response:  USDA/RD agrees.  The Draft EIS impact analysis is 
based upon compliance with the permit and other regulatory 
requirements.   
 
The cost for S02 health costs alone are $7000/ton.  What would be the 
estimated costs for AECI’s plant?  What mitigation will AECI assume for 
these effects?  C78 
 
Response:  Through the National Ambient Air Quality Standards 
(NAAQS) USEPA sets limits for emissions, including SO2, to protect 
public health, including the health of sensitive populations such as 
asthmatics, children, and the elderly.  Through the air quality 
permit and by means of air pollution control equipment as 
described in the Draft EIS, the plant will meet the NAAQS.  There 
are therefore no mitigation plans for SO2.    
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Other pollutants that this power plant will produce include sulfur dioxide 
and nitrogen oxides. AECI stated in a report that they have reduced 
nitrogen oxides by more than 80 percent during the summer months when 
nitrogen oxides contribute to smog formation. In a later public meeting 
with AECI officials, it was stated that this plant will be used primarily during 
the winter months. Who will act as the "watch dog that will require AECI to 
use these controls year around, and not just during the summer months 
when the plant is dormant?!  C14, C16 
 
Response:  This will be a baseload plant that will be operated year 
round.  The same controls will be used year round. 
 

AIR-404  Greenhouse Gas Emissions and Climate Impacts 
 

1. Looming over every decision to build a coal-fired plant are the consensus 
that climate change is real and dangerous and the growing certainty that 
there will soon be government regulation of greenhouse gas (GHG) 
emissions, especially of carbon dioxide, probably in the form of either a 
cap-and-trade pollution credits regime or an out-and-out tax on carbon 
emissions. There are bills in Congress calling for reductions in GHG 
emissions of as much as 80% below 1990 levels by 2050.   

 
To put it into perspective, the Energy Information Administration of the 
Department of Energy says that electric power generation accounts for 
40% of US energy-related CO2 emissions, while coal emissions increased 
28% between 1990–2005. Since the U.S. accounts for 25% of all GHG 
emissions, American power plants are responsible for 10% of global GHG 
emissions. With well over 100 new coal plants in the construction or 
planning phase here and hundreds more in the rest of the world, each new 
increment counts.   
 
An EIS must consider the environmental impacts and unavoidable adverse 
effects of a proposed action. 42 U.S.C. § 4332(2)(C)(i-ii). AECI evades this 
responsibility by setting the completely unrealistic significance criterion of 
1% of total U.S. CO2 emissions (DEIS Part 3.1.2.3, p. 3-43). No facility in 
the world could come close to that level, yet every sizeable coal-fired 
electric plant is a significant source. AECI has defined the problem in a way 
that dismisses it from consideration.  C10 
 
Response:  The referenced discussion in Section 3.1.2.3 Impact 
Assessment Methods has been revised in the Final EIS. 
 

2. (Section 3.1.1.2.5, P 3-27).  The information in this paragraph is based on 
the Intergovernmental Panel on Climate Change (IPCC)'s Third Assessment 
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(2001). The department suggests that the DEIS be updated to incorporate 
information from the IPCC's recently released report, Climate Change 
2007: The Physical Science Basis, Summary for Policymakers.  A copy of 
this report is available at 
http://media.washingtonpost.com/wpsrv/nation/documents/climate_report
_020207.pdf  C17 

 
In regard to Global Climate Change, once again AECI/URS wrote a lengthy 
history of Green House Gases (GHG), points out the general consensus that 
human activity (fossil fuel burning in particular) is increasing the GHG 
emissions, and then drops the subject by saying “What is not entirely clear 
is the relative role of natural temperature cycles and CO2 emissions 
increases.”  In light of current general agreement in the scientific 
community that GHG produce by human activity are absolutely contributing 
generating power plant, and subsidize it with tax-payer money.   In 
addition, the current regulatory/political direction seems to be moving 
toward reducing emissions and increasing the cost of those emissions 
through purchased credits and/or taxes, which could make this plant 
prohibitively expensive to operate in the future.  C23 
 
Response:  In the Final EIS Section 3.1.1.2.5 Global Climate Change 
has been updated with the 2007 information. Final EIS Section 
2.2.5.3.1 Coal – Greenhouse Gases (GHGs) has information about 
the potential cost impacts of carbon charges. 
 
Does AECI plan to join the Environment Protection Agency's 'Climate 
Leader' program?  C26 
 
Response:  The Climate Leader Program is a voluntary program 
with individual emission reduction goals set by each participant.  
AECI has chosen instead to join the Chicago Climate Exchange 
(CCX) which maintains a functioning greenhouse trading market 
both domestically and in Europe.  There are binding requirements 
for CCX members with commitments to reduce emissions by 6% by 
2010.  Associated believes that future greenhouse gas restriction 
programs will be market based and that the CCX is the best place to 
participate in the early stages as these programs are developed. 
 

AIR-405   Regional Avoidance Criteria, Class I Areas, New Source 
Review, and the Prevention of Significant Deterioration 
Program 

 
1. Page 2-88 Regional Avoidance Criteria.  Section 165 of the Clean Air 

Act outlines the roles and responsibilities of the Federal Land Manger (FLM) 
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within the framework of the Prevention of Significant Deterioration 
program. The FLM is responsible for air resource management within the 
boundaries of Federal lands that Congress has assigned national/regional 
value due to natural, scenic, recreational, and/or historic worth. Within 
each Class I area, AECI is responsible for demonstrating compliance with 
the Class I increments as noted above.  In addition, AECI must 
demonstrate that the proposed emissions will not cause an adverse impact 
on any air quality related values, such as visibility, that have been defined 
for each Class I area.  C17 
 
Air quality models for assessing pollutant impacts were limited in the 1980s 
and could only accept a small number of sources, source types, and 
receptors. This restricted their ability to evaluate the impact of large 
sources located more than 100 kilometers from a Class I area.  
 
The adoption of long-range transport models, such as CALPUFF, has 
provided a tool for assessing pollutant impacts from large sources at 
distances up to 300-kilometers. The use of this robust modeling system 
does require additional information, such as terrain heights, time variant 
meteorological conditions, etc. not previously required. However, the 
results now achievable provide a more accurate picture of plume 
trajectories and pollutant impacts.   C17 
 
The avoidance criteria displayed in Figure 2-34 do not reflect the 
requirements contained within the Clean Air Act, the Federal Land 
Managers’ Air Quality Related Values Work Group (FLAG) document or the 
New Source Review Workshop Manual. Proposed guidance from the FLAG 
outlines an annual emissions/distance (Q/D) screening criteria to determine 
if visibility and deposition analyses will be required for sources who propose 
to locate more than 50-kilometers from a Class I area.  C17 
 
The New Source Review Workshop Manual provides guidance that “If a 
proposed source or major modification may affect a Class I area, the 
Federal PSD regulations require the reviewing authority to provide a written 
notification of any such proposed source to the FLM (and the DOI and USDA 
officials delegated permit review responsibility).” EPA interprets the term 
“may affect” to include major sources proposing to locate within 100 
kilometers (km) of a Class I area or even at a distance greater than 100 
km if it of such size that the reviewing agency or FLM is concerned about 
potential emission impacts on the Class I area. The reviewing agency can 
then require the applicant to perform an analysis of the source’s potential 
emissions impacts on the Class I area. This is because certain 
meteorological conditions, or the quantity or type of air emissions from 
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large sources locating further than 100 km, may cause adverse impacts on 
a Class I area.  C17 
 
Region of Influence Page 3-6.  The department can not confirm the 
results contained within Table 3-2 until AECI completes and submits the 
ambient air quality impact analysis for review and approval.  C17 
 
Typically, EPA requires an analysis of impacts on Class I areas within 100 
km (about 62 miles) of a major new source of air pollution. However, if a 
major source proposing to locate at a distance greater than 100 km is of 
such size that USDA or the FLM is concerned about potential emission 
impacts on the Class I area, the AECI can be required to complete an 
analysis of the potential impacts on the Class I area. Adverse impacts could 
potentially occur due to certain meteorological conditions, or the quantity 
or type of air emissions from such large sources. Long-range transport 
models, such as CALPUFF, provide the means to evaluate the impact of 
large sources at distances up to 300-kilometers.  C17 
 
The criteria contained in Section 3.1.1.1 do not reflect the requirements 
contained within the Clean Air Act, the Federal Land Managers’ Air Quality 
Related Values Work Group (FLAG) document or the New Source Review 
Workshop Manual. Proposed guidance from the FLAG document outlines an 
annual emissions/distance (Q/D) screening criteria to determine if visibility 
and deposition analyses will be required for sources proposing to locate 
more than 50-kilometers from a Class I area.  C17 
 
Response:  Figure 2-34 is a representation of what AECI used in 
their siting studies in the 1980s.  The text describes the siting work 
in 1980s.  The Draft EIS on page 3-46 shows the potential visibility 
impact of the proposed project.  The AECI analysis that produced 
these results was based on guidance provided by MDNR.   
 
3.1.2.4.1 Impact Assessment.  Under the Prevention of Significant 
Deterioration program, a full impact analysis is required for each pollutant 
from the proposed source that has a significant impact as defined in 10 
CSR 6.020 (2)(S)(10). A full impact analysis must consider emissions from 
the proposed source, existing sources, and any growth that may occur as a 
result of the proposed activity. The impacts outlined in Table 3-9 reflects 
the impact from the proposed source and does not consider impacts from 
interactive sources within the region. Since the evaluation does not 
consider the impact from interactive sources, AECI can not state that 
compliance with all applicable standards has been established until the full 
analysis is completed and approved by the department.  C17 
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Response:  These items are addressed in the air permit application. 
 
3.1.2.4.1 Impact Assessment: Ambient Air Quality Standards.  The 
projected potential emissions associated with the plant (including cooling 
tower emissions) are shown in Table 3-8. These values are an initial 
estimate of potential to emit and have been revised as the PSD review 
process has progressed. Current potential emissions estimates for the 
majority of pollutants are within 10 percent of the values presented in 
Table 3.1.2.4.1. Mercury and NOx potential estimates are between 10 to 15 
percent lower than the quantities listed in the table. Potential emissions 
calculations are based on the boiler operating 8,760 hours per year. The 
auxiliary boiler will operate for no more than 2,190 hours per year, while 
the other ancillary equipment will be limited to no more than 500 hours of 
operation.  C17 
 
Response:  In the Final EIS, this table has been revised with 
updated information.   

 
AIR-406  Hazardous Air Pollutants (HAPs) 
 

1. There is little discussion of the other toxic by-products AECI will be 
introducing to the impact zone; Most importantly, lead, arsenic, and 
radioactive elements, specifically uranium and thorium!  "For the year 
1982, assuming coal contains uranium and thorium concentrations of 1.3 
ppm and 3.2 ppm, respectively, each typical plant released 5.2 tons of 
uranium (containing 74 pounds of uranium- 235) and 12.8 tons of thorium 
that year. Total U.S. releases in 1982 (from 154 typical plants) amounted 
to 801 tons of uranium (containing I 1,371 pounds of uranium-235) and 
1971 tons of thorium." Since coal hasn't changed it's characteristics in 25 
years, and since AECI certainly has no intention of admitting to any 
hazardous emissions, much less installing effective controls, we can depend 
on similar emissions if this proposed plant is operated. This information has 
been presented to both AECI and RUS on other occasions over the last 2 
years. Rather than the problem being studied, debated, or checked, it has 
simply been ignored. We don't believe this "Ostrich Syndrome" being 
displayed by regulatory agencies, utilities, or their consultants are in the 
best interests of the citizens of this county or the world!  C13 

 
Please comment on the following study published by Oak Ridge National 
Laboratories, Coal Combustion: Nuclear Resource or Danger, by Alex 
Gabbard.  His report states average coal contains 1.3 ppm Uranium, and 
3.2 ppm Thorium.  This study may be viewed at: 
http://www.ornl.gov/info/ornlreview/rev26-34/text/colmain.html.  C78 
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Response:  In February of 1998, the USEPA provided the United 
States Congress with a report on the public health impacts of 
emissions of air toxics from utilities that burn fossil fuel.  Pollutants 
that were considered in that report included 67 air toxics, including 
arsenic, nickel, chromium, radionuclides, and mercury.  “The report 
indicates that, although uncertainties in the analysis exist, on 
balance, mercury from coal-fired utilities is the hazardous air 
pollutant of greatest potential public health concern.”19  The report 
also found that “… three other air toxics for which there are some 
potential concerns and uncertainties that may need further study: 
dioxins, arsenic, and nickel.”10  As a result of the findings from this 
report, USEPA has adopted a Hazardous Air Pollutant emission 
standard and a New Source Performance Standard for mercury.  It 
is for this reason that the Draft EIS included results of a health risk 
study related to mercury emissions.  
 
3.1.2.3 Impact Assessment Methods.  AECI’s evaluation of the impact 
from Hazardous Air Pollutants has not yet been submitted for formal 
review. As such, the department can not confirm compliance with all 
applicable standards or state that an adverse impact will not occur. 
 
In addition, AECI will need to submit an evaluation of the impact from 
Hazardous Air Pollutants and visibility impairment for review. The 
department can determine compliance with all applicable standards and 
any potential adverse impacts once an analysis is completed.  C17 
 
Response:  This is addressed in the air permit. 
 

AIR-407  General Air Quality and Air Pollution Issues 
 

1. General Air Pollution Issues. The Missouri Open Burning restrictions prohibit 
burning of Solid Wastes generated from the project. For example, 
cardboard, pallets, fence posts, and demolition waste from farm structures 
demolished may not be burned. This waste must be taken to a permitted 
landfill or transfer station for disposal.  C17 

 
Brush can be burned as long as it is outside city limits and greater than 200 
yards from the nearest structure.  C17 

 
Response:  The Draft EIS states  “Other waste generated during 
construction and operation, except any regulated hazardous waste 

                                                 
19 Fact Sheet, Utility Air Toxics Report to Congress, United States Environmental Protection 
Agency, February 24, 1998.  http://www.epa.gov/ttn/atw/combust/utiltox/utoxpg.html 
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that may be generated, would be picked up by a licensed waste 
hauler and taken to a permitted sanitary landfill.” A reference to 
the open burning regulations has been added to Appendix A, 
Relevant Federal and State Environmental Laws and Regulations. 

 
2. Any structures being demolished must be inspected for asbestos prior to 

demolition. If asbestos is found, it will probably need to be removed by a 
Missouri-registered asbestos abatement contractor. All demolition projects 
must send notification to the department along with a copy of the 
inspection report 10 working days before demolition begins. This must be 
done even if no asbestos was found in the structure.  C17 

 
Response:  Reference to Missouri asbestos requirements has been 
added to Appendix A, Relevant Federal and State Environmental 
Laws and Regulations. 

 
Other concerns that need to be addressed also include the air quality not 
only on a local scale, but also a global scale - coal is not the answer for 
providing electricity for future generations!  C16 
 
Response:  Air quality issues addressed on a global scale in the 
Draft EIS include mercury and greenhouse gases.  
 
Has AECI even suggested shouldering the medical costs of the elderly, 
people afflicted with COPD [chronic obstructive pulmonary disease], 
pregnancy difficulties, autistic children, etc.? I submit that avoidance of 
responsibility for any future pollution related health problems explains why 
no chemical baseline studies were performed for this EIS.  Is “eat less fish” 
their idea of mitigation for mercury contamination?  They seem to take the 
position that, since everyone else is already adding to the environmental 
loading, why can't they?  Isn't it high time that major polluters started 
taking responsibility for the health damage they cause? We can certainly 
live better without their dirty electricity, than not live at all! There was no 
health cost increase included in the socioeconomic portion of this EIS. Don't 
the consultants even check medical journals?  C13 
 
Response:   
 
Miscellaneous Health Issues.  The primary cause of COPD is 
cigarette smoking.  Air pollution can also be a contributor, but the 
proposed project would not cause exceedances of EPA’s National 
Ambient Air Quality Standards, which are set to protect public 
health, including that of sensitive populations.  Regarding a 
possible link between mercury emissions and autism, see added 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-132 July 2007 

discussion in the Final EIS, Section 3.1.1.2.4 Hazardous Air 
Pollutants (HAPs).  
 
Fish Consumption.  The Missouri Department of Natural Resources 
has issued a state-wide fish consumption advisory for a segment of 
the population because of the current mercury concentration in 
these fish.  As stated in the Draft EIS, Section 3.1.2.4.1 Impact 
Assessment, based on the mercury evaluation done for the EIS, 
“there would be no change in limits on recommended fish 
consumption due to the incremental increase in mercury in the 
fish” from emissions from the Proposed Action. . 
  
Under section 3.1.2.4.1, on page 3-46, in AECI/URS’s comments on soils 
and vegetation they refer to an evaluation using an air quality model.  They 
did not take any samples of existing soil, specify what the model is, whose 
model it is, or indicate the reasons it should be considered a valid model.  
Yet, because “the analysis showed that emissions of SO2 and NOX related to 
the Proposed Action would be highly unlikely (emphasis added) to caused 
adverse effects” (based on AECI’s own unbiased report in 2006!!!), they 
concluded “the Proposed Action would not have significant adverse effects 
on soils and vegetation.”  Talk about printing what you want to be true and 
saying it is so because it is in print!  C23 
 
Response:  The model used was a USEPA approved air quality 
model.  The proposed plant must show through the air permitting 
process that not only will it not cause or significantly contribute to 
violations of the primary (health related) air quality standards, but 
also, it must make the same showing for secondary (public welfare 
related, including protection against visibility impairment, damage 
to animals, crops, vegetation, and buildings.) air quality standards. 

 
GRO-500 Groundwater Resource Impacts 
 

1. Groundwater/Surface Water Interaction: The water in the Missouri River 
and the groundwater in the alluvium are linked hydrologically and for some 
purposes should be considered as one unit. The Final EIS should address 
the interaction between groundwater and surface waters.  Two statements 
in the DEIS hint at this relation. The first, on page 3-70, last paragraph, is 
the statement that fluctuating levels of the river affect groundwater levels. 
The second is the comparison of the amount of water needed for power 
plant operations to river discharge under low-flow conditions, concluding 
that water withdrawn for operations is less than 1/10 of one percent of 
flow. Yet a discussion of the interaction between groundwater in the 
alluvium and surface water is not provided. The reader is likely to be 
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further confused because in other places in the DEIS, statements imply that 
groundwater and surface water are isolated from each other. For example, 
page 3-97 (second paragraph) describes that pumping of groundwater from 
the collector wells located on the river banks will have effects "...in the 
aquifer beneath the river, not in the river water itself." Page 3-98 (first 
bullet) states even more explicitly that the two are separate: "use of 
groundwater at the Missouri River would prevent impacts from surface 
water withdrawals."  C7 
 
Pumping of the groundwater will, in turn, induce river water to be drawn 
through the sediments to the pumps. It is recommended that the authors 
contact Brian Kelly, a hydrologist with the U.S. Geological Survey's Missouri 
Water Science Center in Lee's Summit, to obtain information about his 
research on groundwater / surface water interaction between the Missouri 
River and its alluvium. He can be contacted at (816) 554-2414 or at 
bkelly@usgs.gov.  C7 
 
Response:  We have contacted Brian Kelly, who has reviewed the 
applicable parts of the Draft EIS and has provided specific 
comments for clarification that have been incorporated into the 
EIS.  Changes were made in the Final EIS to Section 3.3.2.3 Impact 
Assessment Methods (changed to clarify that the larger impacts on 
groundwater levels are from longer term fluctuations such as those 
that occur seasonally or with river management flow releases) and 
to Section 3.4.2.3.2 Operation Discharges (changed to indicate that 
the effect of pumping on Missouri River water levels would not be 
measurable). 
 
Page 3-81. Groundwater withdrawal, and Page 3-97, Hydrologic effects on 
streams and other water bodies: While river levels fluctuate greatly and 
have a strong influence over floodplain wetlands, continued water 
withdrawals for such uses as irrigation, power generation, and ethanol 
processing could adversely affect area wetlands through their cumulative 
effects, particularly during drought. If the Big Lake Site is pursued, the 
potential effects to wetlands should receive a thorough evaluation using 
river discharge and stage information from Rulo, Nebraska.  C7 
 
Response:  If the Big Lake Site is pursued, these items will be 
evaluated. 
 

2. Section 3.3.2.3 Impact Assessment Methods, Page 3-72, second paragraph, 
second sentence: The assumption that river levels at the project site will 
vary similarly with changes in flow as do the river levels at the Waverly 
gage may not be valid. The stage-discharge relation is a function of (among 
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other things) channel geometry (Rantz and others, 1982) at a particular 
location and will vary from place to place. Site specific hydrologic and 
cross-sectional data would be needed to verify this assumption.  
REFERENCE: Rantz, S.E., and others, 1982, Measurement and Computation 
of Streamflow, U.S. Geological Survey Water Supply Paper 2175; available 
on the internet at: http://pubs.usgs.gov/wsp/wsp2175/.  C7 
 
Response:  While not precisely reflecting the conditions at the site, 
on the scale required for this analysis, the data from the nearest 
station was adequate. 
 
There are two groundwater quantity issues associated with this proposed 
power plant. The long-term water supply for the power plant. AECI 
proposes to use groundwater extracted from the Missouri River alluvial 
aquifer through two horizontal collector wells constructed adjacent to the 
Missouri River in the southwest corner of the Carroll County. The horizontal 
collector wells will produce water through several horizontal well screens 
that are extruded mostly beneath the bed of the Missouri River, and drain 
into a central, large-diameter caisson. Because most of the intake radials 
are beneath the river, a large percentage of the water they produce is 
induced infiltration from the river, with a minor part of the water being 
produced from the alluvial aquifer. Although the amount of groundwater 
that will produced seems large, as much as 7,400 gallons per minute, much 
of this will be replaced directly by river infiltration, and compared to the 
flow of the Missouri River this quantity of water is very minor. The Missouri 
River alluvium is a prolific aquifer. The aquifer, which underlies the Missouri 
River floodplain, is relatively wide in Carroll County. The high transmissivity 
of the alluvial aquifer, coupled with the ease of recharge from precipitation 
and from the river during high river stage, allow large quantities of 
groundwater to be produced with minimal drawdown effects. The 
magnitude of the off-site drawdown caused by the collector wells will likely 
be much less than the normal water-level fluctuations experienced by the 
aquifer during a normal year. There is no reason to believe that use of 
water from the alluvial aquifer will adversely impact wells drilled into 
bedrock or glacial drift aquifers north of the river valley. The department 
has already made arrangements with AECI to obtain permanent use of a 
water well near the collector wells so that groundwater levels can be 
continuously monitored and the data made available to the public real-
time.  C17 
 
A second groundwater quantity issue involves dewatering during 
construction of a rotary rail car unloading facility. Because of the depth of 
structure, the water table will be temporarily lowered in the vicinity of the 
excavation during construction. Groundwater dewatering in conjunction 
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with construction excavation is a common and necessary practice. The 
impacts to groundwater levels are temporary. Water levels reduced during 
dewatering will recover quickly after construction ends and the dewatering 
wells are stopped. Groundwater modeling by Burns and McDonnell show 
that several nearby wells may be temporarily affected while the unloading 
facility is being constructed, but that the effects of drawdown can be 
minimized through injection wells and other techniques. Shallow sand point 
wells that extend only a few feet below the normal water table elevation 
are the most likely type of private water supply well to experience 
difficulties if groundwater levels decline appreciably. There are several 
dewatering and injection options under consideration by AECI that can 
exacerbate the short-term water-supply problems that may be experienced 
by a few nearby residents during construction. In addition, there are 
alternative water supplies including a rural water supply district that can be 
used to ensure continued water supply to impacted residents. C17 
 
Response:  Thank you for your comment.  That information 
provided in the comment that is not already in the Draft EIS has 
been added to the Final EIS (Section 3.3.2.4.1 Impact Assessment). 
 

3. As stated in our October 26, 2005, letter, we recommend that the Final EIS 
disclose the source of drinking water for the plant. If the well field proposed 
for operation is also used for potable drinking water, the facility may be 
classified as a public water system and subject to regulation by the state of 
Missouri.  C8 

 
Response:  AECI would purchase potable water from one of the 
local water supply districts or municipal systems.  The Final EIS has 
been edited to reflect this (Section 2.4.4 Water Supply). 
 
Second, the water quantity will be directly affected during the dewatering 
stage of the construction phase of the project as stated by AECI. After the 
plant is complete and operating, the water quality of the area will be 
subject to pollutants expelled from the power plant. Several property 
owners have received letters From AECI stating their water supply will be 
limited for up to six months during the construction phase of the plant.  
Where will these local residents get their water on a daily basis? Rural 
water is currently not available to them and if it were, it would still cost 
them a tremendous amount of money to receive water! Who will 
compensate these residents for six months without water?! Who is to 
ensure that after this six month period the water will be clean and in the 
same condition as before the construction started? AECI must be held 
accountable for any distress imposed on area residents! C14 
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Response:  See Section 3.3.2.4 Actions Incorporated Into the 
Proposed Action to Reduce or Prevent Impacts for a discussion of 
the actions incorporated into the proposed action to prevent 
groundwater contamination. 
 
The water quantity in the immediate area will be affected during the 
dewatering stage as AECI has stated, as well as decreased water quality in 
the future caused by particulate matter and mercury, sulfur dioxide and 
nitrogen oxide emissions.  C16 
 
Even after the dewatering stage of construction phase when my 
grandparent's wells and wetlands dry up, there is the concern regarding the 
water quality of the immediate area of the power plant after it becomes 
operational. Coal-fired power plants are the world's leading producer of 
mercury emissions. Particulate matter, both microscopic and visible matter 
such as fly ash, will readily pollute local water bodies and seep into ground 
water supplies, thus effecting well water quality of local residents. 
Residents using well water often have minimal or no protection, via filters 
and purification technologies, against environmental pollutants. Will AECI 
be required to provide residents whose wells are negatively impacted with 
Rural Water Services available within the county?  C16 
 
As a "good corporate neighbor" what is the plan should their ~8,000 
gal/min water use deplete the water supply to the town of Norborne, 
neighboring wells, and irrigation systems? Denying the possibility is not a 
mitigation plan! What US Geological Survey (USGS), Corps of Engineers 
(COE), Department of Natural Resources (DNR), and/or other reliable 
aquifer map for this area was used to substantiate and define the aquifer 
disposition, i.e., boundaries, retention rate, and volume/capacity? Such 
documentation is most critical to this EIS! C13 
 
Will the so-called dewatering wells actually be removed after the 80 feet 
excavation is completed? Or, does AECI anticipate using them as a 
surreptitious method of obtaining sufficient water? It is quite obvious that a 
series of "dewatering" wells closely resemble the design of the "combined 
well" system located adjacent to the Missouri River, their alleged only water 
source. Again, the consultants printed only what AECI gave them.  C13 
 
As for the combined well system mentioned above, AECI performed a well 
publicized feasibility study in 2006. Where is the Army Corps of Engineers, 
(The stated cooperating agency.), permit for this activity? The normal 
procedure for such disruption to the Missouri River Drainage Basin is to 
obtain such required permits before, not after, the fact. We see no 
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evidence that any permit applications were ever submitted or received!  
C13 
 
In early January, my grandparents received a letter from AECI stating that 
during construction their water supply will be limited for up to 6 months.  
C16 
 
AECI/URS discusses the construction phase de-watering awfully non-
chalantly.  I did not receive a letter stating that my well may be affected, 
but it is less than 2 miles away in the bottom land.  If my well goes dry will 
they compensate me?  Provide water?  C23 
 
When AECI is drawing 7400 GPM during a drought, how can our water 
supply not be affected?  I know they say it is coming from the Missouri 
River alluvial fields, but our wells are also connected to those same fields.  
Insufficient water will kill a community.  Farmers in the area have noticed 
water level changes when neighbors installed irrigation systems which use 
much less water than what is being talked about here.  C23 
 
Another seeming lack of thorough consideration of possible impact relates 
to the "dewatering" procedure. There was some discussion of the effect on 
nearby wells; however, there was no mention of the effect this would have 
on crops should this dewatering occur during growing season. This should 
have been addressed. I also question why the response to this issue would 
be shifting the responsibility for mitigation of this impact to the contractor. 
How does this address the issue? And how can the public reasonably 
respond to shifting responsibility as a form of mitigation?  C29 
 
So my husband and I have a farm which is about half a mile west of the 
proposed power plant and I think it is very interesting that anybody can say 
that this has nothing –- no impact on ground water or agriculture, because 
two months ago, eight residents that lived about half a mile surroundings 
of this land got a letter and AECI told them that unfortunately during 
construction, the wells would be affected, which means they are going to 
run us out of water.  And it’s probably going to be only six months, but 
everybody knows that when a well has been dry for six months chances are 
that it will never run again.  So how on earth are we supposed to run a 
cattle operation?  How are we supposed to run a farming operation?  How 
are we supposed to live without water?  Water is life.  So they might as 
well run us out of there because we cannot go on living there without 
water.  And, that is what I would call significant impact.  C65 
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I’m very concerned about the water and how this dewatering is going to 
take place.  I’m afraid that the town of Norborne is going to –- not be 
available to have water for all of their residents.  C77 
 
And about the watering project.  I believe I heard about that project to  
receive a letter about that, January 4, I believe, it’s about how surrounding 
the excavation site and the wells (indiscernible) up to 2.4 gallons a minute 
out on the ground and let it go to my draining system for up to six months.  
Then they’re going to steal our water from underneath and then flood us 
out on top.  C96 
 
One of the things that I was a little upset about and maybe someone else 
will address this.  There’s a procedure called the watering which will take 
place during the construction, and about nine or so of us who live near the 
site will have our water supply impacted.  And we had expected that there 
might be something in the EIS to explain exactly what this procedure is and 
just how it would be mitigated, and all I found was that that would be the 
contractor’s decision.  And I thought that was really not addressed very 
well.  C29 
 
Response:   
 
Water Well Impacts.  The Proposed Action’s major potential 
concern (addressed in the EIS) with water wells is related to long-
term groundwater withdrawals associated with the supply wells for 
the proposed project and short-term drawdown associated with 
dewatering during construction.  The hydrogeologic investigation 
for the supply wells indicated that adverse impacts to nearby users 
from groundwater withdrawal for the supply wells are highly 
unlikely.  This detailed investigation was conducted by a qualified 
third party and the results were reviewed by URS groundwater 
specialists.  The full report is included as Appendix E to the EIS and 
the results are summarized in the EIS in Section 3.3.2.3 Impact 
Assessment Methods.  As discussed in Section 3.3.2.4.1 Impact 
Assessment, some wells may be affected for a few months during 
construction dewatering. Should adverse impacts to wells result 
from either the water supply well or from construction dewatering, 
AECI will mitigate the impacts as described in the EIS (Section 
3.3.2.4.2 Mitigation and Residual Impacts).  AECI’s obligations 
under Missouri law are discussed in Section 3.3.2.1 Identification of 
Issues. 
 
Potential contamination of groundwater as a result of spills during 
construction or operation, or from the landfill is also addressed in 
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the EIS (Section 3.3.21. Identification of Issues, Section 3.3.2.3 
Impact Assessment Methods, Section 3.3.2.4 Actions Incorporated 
Into the Proposed Action to Reduce or Prevent Impacts, and 
Section 3.3.2.4.1 Impact Assessment).   
 
Air emissions from the proposed plant would not be expected to 
impact groundwater.  In this area, groundwater contamination 
from agricultural fertilizer (nitrates) and pesticides, or from septic 
tanks (three of MDNR’s top 10 priority groundwater pollution 
sources) would be a greater concern than possible impacts from 
the proposed project.   
 
Agency Aquifer Maps.  The listed agencies have available general 
information for this area.  The site-specific soil, geology and 
groundwater data collected for this project are far more detailed 
than information available from agencies. 
 
Possible use of dewatering wells for water supply.  The dewatering 
system for the proposed excavation would be temporary, and has 
not yet been designed; however, it is unlikely to resemble the very 
large wells with lateral arms that will be installed for water supply.  
The purpose of the dewatering wells would not be to remove large 
quantities of water, but to temporarily lower the water table.  The 
design criteria and resulting design would be very different. 
 
Permit for Hydrogeologic Investigation.  A permit from the Corps of 
Engineers for the hydrogeologic investigation for the well field was 
not required.  A Section 10 permit for the production well will be 
required, as noted in the EIS (Section 1.3.2 Federal Cooperating 
Agency--U.S. Army Corps of Engineers).    
 

4. In discussing ground water they indicated there aren’t year round springs 
in the area.  This is definitely not true.   We rely on a spring to water cattle.  
It runs year round, just under 2 miles down the road, out of the same hill 
the landfill will be in.  C23 

 
Response:  This information has been added to the Final EIS 
(Section 3.2.1.2.1 Regional Setting). 

 
5. In section 3.3.2.1 under Potential Contamination of Groundwater the DEIS 

states:  “Because of the higher potential for landfills to result in 
groundwater contamination, long-term monitoring is required by state 
regulations.”  What kind of monitoring will be done?  Who will do it?  Will 
monitoring be done with the focus being on prevention of contamination, or 
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catching them after the damage is done?  Who will clean up the water?  
How will we live and farm if our water is unusable?  If contamination occurs 
after AECI quits operating this plant, who will be held responsible?  Will the 
county be faced with clean-up costs they cannot afford?  It is interesting 
that in public meetings AECI representatives have said our water is safe, 
the landfill won’t leak, or we’ll all be dead before it leaks (now THAT is 
comforting!).  As it turns out, they were only placating people they thought 
they could hood-wink.  C23 

 
The first thing I want to talk about is –- I’ll talk about the environmental 
issues.  Who here wants a toxic landfill in their backyard?  That’s what 
we’re going to get.  Who here would like to have their drinking water under 
a toxic landfill?  With a wad of cash for this toxic landfill, not (indiscernible) 
wells are (indiscernible).  Sure, I’m sure they can engineer it so there 
might not be a problem, but what if there is a problem?  When you talk 
about your drinking water there’s zero room for an error and they have not 
addressed that.  On the air with the landfill I read some problems about oh 
that’s a long way from it.  The topography of the land is the same.  It 
dumps right into the river bottom on a hill.  I wanted to build a structure 
there so I got NRCS to stake out a pond.  They came out and said we will 
not build you a little pond because the soil here is not where it will hold 
water.  It’s sand, and I mean, everybody who lives in the area knows that 
that hill is sand.  It will not hold water.  It’s a poor place for a landfill.  They 
have said, they implied it, but, you know, what if there is water?  Toxic 
waste will get in our land water. C95 
 
Mitigation details should flooding and/or leaks occur were also absent. C13 
 
Response:  These items are addressed in detail in the Rules of the 
MDNR, Division 80, Solid Waste Management, Chapter 11, Utility 
Waste Landfill, available on the internet, or by contacting MDNR.  
Because of the volume, applicable regulations are not included in 
the EIS, but are referenced.  These requirements will be 
incorporated into the landfill permit.  MDNR has requirements for 
the permeability of the landfill liner, which will be part of the 
landfill permit.  If the local clay does not meet the requirement, 
suitable clay would need to be brought from off-site.  A synthetic 
liner is also required, in combination with the clay liner. (Section 
2.4.8.3 Utility Waste Landfill).  MDNR also requires monitoring of 
the groundwater adjacent to the landfill so that if the landfill did 
leak it would be detected and corrective action could be taken 
before any off-site impact would occur.  The groundwater threat 
represented by this landfill, with its strict construction and long-
term monitoring requirements, is small compared with 
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groundwater threats from far less controlled sources such as 
agricultural fertilizer and pesticides and from septic tanks. 
 

6. In section 3.3.2.4.2, Mitigation and Residual Impacts under Environmental 
Consequences,  AECI/URS states: “No mitigation measures have been 
identified because impacts are not anticipated.  However, AECI is 
committed to mitigate any serious adverse impact if it occurs.”  Who 
defines “serious” and “adverse?”  And who decides what mitigation is 
acceptable?  C23 

 
Response:  From Section 3.3.2.1 Identification of Issues:  “Missouri 
is a riparian water law state, which means that all landowners 
touching or lying above water sources have a right to a reasonable 
use of those water resources. Recent case law has established the 
reasonable use criteria that the State Supreme Court has been 
following. Reasonable use requires that other users and 
landowners not be overly adversely impacted.”  If parties cannot 
agree on “overly adversely impacted” it would be decided by a 
court. 

 
SUR-600  Impacts to Surface Water  
 

1. Booker Slough is not referred to in section 3.4.1.3.2, discussing waterways 
in the Norborne area.  This waterway is on maps, and runs through the 
proposed plant site.  It is an important drainage route for all the farms in 
the area and flows into Wakenda Creek a few miles NE of the site.  C23 

 
There is no discussion of preserving the Booker Slough to prevent flooding 
upstream or of managing water flow into Booker Slough so that 
downstream farms/homes are not impacted.  How will Booker Slough be 
protected?  How will its function be protected?  Where will their runoff 
water go?  They say they will treat it, but can it possibly be as clean as it 
started?  C23 

 
And then there's Booker Slough. According to maps in the DEIS, the plant 
itself, as well as the rail loop, will be in Booker Slough, yet I see no 
mention of how this will impact the local environment, i.e., drainage. It's 
my understanding that the area encompassing the plant site and rail loop 
will be filled so that it is above the 100 year flood level. These things will 
most assuredly affect the farm ground Booker Slough drains. And while 
Booker Slough may have been dry when the site surveyor visited, rest 
assured, it is not after a good rain.  C29 
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Response:  A discussion of Booker Slough has been added to 
Section 3.4.1.3.2 Norborne Area in the Final EIS.  See Section 3.4.2 
Environmental Consequences for a discussion of surface water 
impacts and measures incorporated into the proposed action to 
reduce or prevent impacts.  Language has been added to Section 
3.5.2.3.1 Potential for Increased Flooding and Section 3.5.2.4 
Actions Incorporated Into the Proposed Action to Reduce or 
Prevent Impacts to indicate that all work that will affect existing 
drainage systems will be designed to ensure that the existing 
drainage is not restricted. 
 

2. In section 3.4.2.3.2, Operation Discharges, AECI/URS says they build 
external ditches, designed to handle a 50 year rain, around the active 
landfill cells.  Once the cell is closed will the ditches remain to protect the 
surrounding area against an overrun of the cell?  Why only a 50 year rain?  
It is not uncommon to have 100 year rains.  In fact there is a 1% chance of 
a 100 year rain every year, and as people in the area can testify, they do 
occur.  C23 

 
Response:  Only open cells require protection.  Once the cell is 
completed and covered there is no need to keep surface water from 
it.   MDNR determines appropriate design periods for various 
elements of a solid waste disposal facility, based on relative risk. 

 
3. Concerns where water will go when they pump land for construction. C30 

 
Response:  Language has been added to Section 3.3.2.4.1 Impact 
Assessment indicating that water from dewatering would be 
directed to drainage ditches and would be managed so as not to 
cause downstream flooding and/or erosion. 
 
If more than one acre of land is cleared on contiguous lands, AECI will need 
a land disturbance permit from the department.  C17 
 
Response:   This requirement is addressed in Section 3.4.2.3.1 
Storm Water Runoff During Construction. 
 
All point source wastewater discharges need a construction permit and 
must then obtain an operating permit and adhere to the discharge 
limitations.  C17 
 
Response:  This has been clarified in the 10 CSR 20 reference in 
Relevant Federal and State Environmental Laws and Regulations, 
Appendix A. 
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The department advises AECI to give careful consideration of the discharge 
of any process wastewater that has elevated temperatures. Any such 
discharges should be carefully evaluated to ensure that all appropriate 
water quality criteria of the Missouri River would be protected. C17 
 
Response:  The specifications developed for the project require that 
the water at the point of discharge be less than 90 degrees F, the 
maximum allowed outside the mixing zone.  AECI recognizes the 
need to also prevent an increase greater than five degrees outside 
the mixing zone, particularly during the winter when flow and 
water temperatures are low. 
 
Does the EPA/RUS have any studies on Thermal discharge impact on 
Missouri River at boundaries of the mixing zone?  Have the above mixing 
zones and effluents diffusers design been established?  If so, they were not 
included in this draft EIS.  If not, why?  Such information is required for an 
EIS.  Or, does AECI assume receiving waters are not part of the 
environment?  None of this information was accurately included in this 
DEIS.  It appears that no actual studies were done by the EIS consultants. 
C78 
 
Response:  Site-specific studies on thermal discharge were not 
conducted for this study.  MDNR has established criteria for the 
Missouri River for protection of aquatic life, and AECI is required to 
adhere to those standards (accomplished through design of the 
treatment and discharge system), and to demonstrate compliance 
by monitoring (Section 3.4.2.3.2 Operation Discharges). 

 
FLO-700  Floodplain and Flooding Impacts 
 

1. The final EIS should document the source of fill material to raise the 
approximately 120 acres of area above the 100 year floodplain. C8 

 
In addition, the document should also evaluate the potential environmental 
and human health impacts at the borrow site including quarry operations 
and transport of the fill material. C8 
 
Response:  Fill material would be obtained from the landfill 
excavation, and some may also be obtained from cuts for the rail 
connector.  This has been added to Section 3.5.2.4.1 Impact 
Assessment in the Final EIS.  These activities will be part of the 
construction for the plant that is already included in the EIS 
impacts assessment. 
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2. We also recommend that the Final EIS include a discussion regarding the 

new proposed elevation of the facility to three feet above the 100-year 
floodplain, the flooding risk reduction associated with this new elevation, 
and any special considerations to protect the plant from scour and 
surrounding flooding during high storm events.  C8 

 
Response:  A discussion of the new proposed elevation of the 
facility is included in Section 3.5.2.4.1 Impact Assessment.  Based 
on FEMA FIRM maps, the new elevation is also above the 500-year 
flood elevation.  Since the site is at the edge of the floodplain, 
where floodwater is stored but not conveyed, scour from Missouri 
River floods would not be an issue.  Ditches will be designed with 
scour protection from local storm events, if needed. 
 
Floodplain Impact Assessment - Section 3.5.2.4.1 discusses impacts on 
flood surface elevations as a result of raising an area of the floodplain. It 
states, "a very simplistic analysis was done to determine the magnitude of 
the displaced flood water". EPA recommends the use of a two dimensional 
analytical model to precisely determine elevation rise, and to also better 
determine floodplain impacts that may be realized from the project's 
floodplain footprint. Construction within the floodplain has the potential to 
increase flood water surface elevation, increase stormwater runoff, and 
alter the pattern of erosion and accretion in the floodplain. Even slight 
increases in flood water elevation may have adverse impacts on 
neighboring communities, and increased velocities within the floodplain 
may cause scour at important hard points, such as existing levees.  C8 
This project is sited within the Missouri River floodplains.  The Flood 
Insurance Rate Maps used to assess flood impact are over 20 years old and 
outdated.  They pre-date the 1993 flood.  The “simplistic analysis” that was 
done to assess the magnitude of the displaced floodwater was just that—
simplistic.  The DEIS  offered no historical support for its findings.  Without  
having viewed firsthand the many floods in this area over the past 60 years 
it is impossible to comprehend how they impact this floodplain, as well as 
the Wakenda Creek floodplain.  C29 
 
Response:  The “simplistic analysis” was not intended to replace 
the study required by FEMA prior to construction.  The text has 
been revised to emphasize this (Section 3.5.2.4.1 Impact 
Assessment).  A study is required only because the floodway (part 
of the river needed for conveyance of water) has not been defined.  
At the location of the plant, several miles from the river and at the 
edge of the floodplain, the floodplain functions as a storage area 
during flooding.  The simplistic analysis was just a rough 
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calculation of the storage volume that would be displaced, to put 
that volume in the context of the overall floodplain.   The study 
required by FEMA, and which must be done before a construction 
permit is issued, needs to demonstrate that “cumulative effect of 
the proposed development, when combined with all other existing 
and anticipated development, would not increase the water surface 
elevation of the base flood more than one foot at any point within 
the community.”  As noted in the Draft EIS, the work would be done 
in cooperation with the USACE and would use recalculated USACE 
flood frequency values as appropriate.   
 
In many instances AECI has deferred gathering information that is 
necessary to assess the environmental consequences of the Norborne 
plant.  Floodplain analysis will admittedly need to be done. (ES 11; 
Alternatives Report, Part 6.3.2.5, Part 2.4, Table 2-24, p. 3-114.).  C10 
 
Response:  Given the location of the site at the edge of the 
floodplain, several miles from the river and three feet above 100-
year flood elevations, it is USDA/RD’s opinion that floodplain 
consequences have been assessed as appropriate for a Draft EIS.   
 
Furthermore, this proposed project is inconsistent with the Guide Plan for 
Land Use and Future Development and specifically with Article XVII Flood 
Overlay District.  C29 
 
Response:  Since the Guide Plan is Carroll County’s, and Carroll 
County is responsible for floodplain ordinances, we assume the 
County will address any floodplain issues in the floodplain permit 
they would issue to AECI. 
 

3. This proposed site lies in a flood plain. How does AECI propose to mitigate 
their treatment plants and coal piles being under water?  AECI’s numerous 
public statements that the plant would be above the 500 year flood plan 
are conspicuously absent from this document. A strange omission, if an 
independent consultant actually studied this subject. In addition to 
numerous public oral presentations and written press releases, AECI's 
sworn testimony at a Planning & Zoning hearing of Jan. 10, 2006 was:   

 
Presently the site is at approximate 
7 grade 688 feet main sea level. The 100 year flood 
8 elevation is 687.1. Meaning that it's about a foot from 
9 existing site to hundred year flood elevation. We, to get 
10  it out of the hundred year flood elevation, we would have 
11 to raise the site less than one foot. For most of the 
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12 components of the site, we anticipate we will be raising 
13 the site three to five feet, and this will raise the site 
14 out of the hundred year flood elevation, and out of the 
15 500 year flood elevation.   C13 

 
(Please don't "kill the messenger" here. I neither made nor comprehend 
some of the above statements. I just copied from the official transcript.) 
 
Does AECI plan to mitigate the spread of pollutants to neighboring lands by 
financing flood related pollution cleanup?  Strangely enough, this 500 yr 
flood plan omission occurs conveniently in the same time frame that AECI 
informed neighbors, via certified letter, that dewatering activities for an 80 
feet deep permanent excavation may affect their well water levels. How 
does AECI rationalize raising the site out of the 500 year flood plan with an 
80 feet excavation?  C13 
 
What are AECI's plans for the existing drainage system, Booker Slough, 
which runs through their property? Why is this very significant flood 
remediation system not mentioned in this EIS? – More evidence that URS 
never visited the proposed site, and only used AECI's crude "web-surfing" 
as their literature survey, (A required portion of a proper EIS.)  C13 

 
Response: The quoted testimony is consistent with what is included 
in the Draft EIS, Section 3.5.2.4.1 Impact Assessment.  The deep 
excavation is temporary, during construction.  In response to a 
previous comment, a discussion of Booker Slough has been added 
to Section 3.4.1.3.2 Norborne Area in the Final EIS. 
 
Railroad corridors must be built above the existing flood plain. By doing 
this, flood waters will be diverted to unnatural locations and in turn causing 
problems for local residents that have had minimal flooding in the past.  
The exact location of the proposed power plant site has experienced 
extreme flooding including flash flooding within the past 10 years. What will 
AECI do to ensure the safety of the residents whose homes will be more at 
risk during these floods? Who will make sure AECI is held responsible for 
putting area residents at risks due to the construction of this power plant?!  
C14 
 
It has been suggested (and presented) to a number of people in Norborne 
(including a reputable law firm) that in light of the AECI project’s local 
impacts, the residents consider a means of protecting the Missouri River 
Floodplain. I believe this would be a prudent move on the part of area 
residents to safeguard their environment.  C15 
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Would it not be a logical and prudent step, under the current 
circumstances, to forego building such a monstrosity in the Missouri River 
Floodplain, with all of its related adverse impacts upon our environment, 
health and economics? By approval of such a project… are we not starting 
the clock… and letting it tick relentlessly towards the inevitable disaster of 
irreparable contamination… due to flood?!  C15 
 

4. Additional railroad corridors will be needed to provide this power plant with 
coal transported from Wyoming and other areas. The transporting of huge 
amounts of coal over hundreds, even thousands of miles, puts a strain on 
the transportation of other goods and services. Not only does the hauling of 
coal over thousands of miles on a daily basis cause disruption in the flow of 
other goods and services, it is also inefficient as transportation costs 
increase at an alarming rate.  Additional railroad corridors that will be 
needed in the area will also affect surface water flow during times of flood, 
which the plant site is prone to during seasonal flash floods and other 
natural disasters as experienced in years as recent as 1993, 1995 and 
1998.  C16 

 
5. When flood waters are diverted to unnatural locations, will AECI be held 

responsible for residents whose homes may be flooded that were not 
susceptible to flooding prior to the construction of additional railroad 
corridors? What measures will USDA take in the final EIS to report any new 
flooding concerns in the area as the result of the construction of this power 
plant and rail corridors?  C16 

 
The southern rail spur, if not elevated, will act like a dam, increasing 
flooding.  C23 

 
Since AECI is planning to build both the Proposed Action and the rail lines 
in 100 year flood plains, where will the water which would have filled these 
fields go?  It will flood fields and possibly homes which would otherwise not 
have flooded.  C23 
 
URS, or a disinterested 3rd party, should be required to conduct flood level 
studies, and present the data to the public and all regulatory agencies, 
prior to receiving any approvals or permits.  It should not be something 
they do later, maybe.  C23 
 
How will railroad track crossing Wakenda Creek affect flooding of the creek?  
C30 
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Wetlands concerns: This area has had extensive flooding in the past.  How 
do the MO EPA, Region 7 (EPA) and Rural Utilities Services (RUS) intend to 
address this?  C78 
 
A further consideration of the fill needed to surpass the 100 year flood level 
and the rail line to the south railroad track is how that could affect water 
levels in the flood plain if there is a flood. The Town of Norborne had water 
lapping at the edge of town in 1993. How much impact will these changes 
in the terrain have in the event of another such flood? I did not see this 
addressed.  C29 
 
The DEIS states, “The Norborne Plant site would require fill to raise it above 
the 100-year flood elevation. Current elevations at the proposed plant site 
are between 685 and 689 feet, compared to the 100-year flood elevation of 
687.1 feet and a 500-year of 689.5 feet. Fill would be added to bring the 
grade elevation of the power block buildings, the outlying buildings, the 
access road, rails, and coal pile to three feet above the 100-year flood level 
(AECI, 2005f).”  The elevation of the proposed rail spur from the south will 
constitute an obstruction.  These things are dismissed as not being 
significant in the event of a flood.  They WILL be significant.  Each major 
flood has reached a higher level than previous ones.  In 1993 the water 
poured over the railroad tracks south of the plant site.  Once the flood crest 
was passed, water in most areas began to go down.  However, on the north 
side of the railroad tracks, the water could not get away because of the 
railroad, and it took weeks for it to drain out under the railroad trestle.  
How does the power plant propose to deal with that type of impact?  C29 
 
Response:  The Final EIS (Sections 3.5.2.3.1 Potential for Increased 
Flooding and 3.5.2.4 Actions Incorporated Into the Proposed Action 
to Reduce or Prevent Impacts) has been revised to state that 
roadway and railroad culverts and bridges will be designed, and 
modifications to drainage that will occur as a result of raising the 
level of the plant site will be designed to ensure the existing 
drainage is not restricted.  See Section 3.5.2.4.1 Impact 
Assessment for a discussion of impacts and Section 3.5.1.1.3 
Floodplain Ordinance Requirements for a description of the studies 
that are required before a construction permit can be issued.  The 
following language has been added to Section 3.5.2.4.1 Impact 
Assessment:  “AECI commits to hold a community meeting to 
review the results of floodplain hydraulic study if there is a local 
desire to do so and the regulatory authorities participate.” 
 
It appears that 44CFR60.3 bars the construction of the Proposed Action.  
C23 
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Response:  It is USDA/RD’s opinion that the project complies with 
44 CFR 60.3 (Flood plain management criteria for flood-prone 
areas.) 
 
It does not appear that Executive Order 11988 would apply, as there are 
alternatives to siting the facility in the flood plain.  C23 
 
Response:  See Section 3.5.2.3.2 Compliance with Executive Order 
11988 for a discussion. 
 

6. In regards to 3.5.2.3.3, Effects on Potential Restoration Plans, it seems that 
having a power plant in the middle of or next to the Wakenda Bottoms 
Conservation Area would be detrimental from  both an environmental and 
aesthetic point of view.  C23 

 
Response:  Section 3.5.2.3.3 Effects on Potential Restoration Plans 
discusses potential impacts to the Wakenda Bottoms Conservation 
Area Opportunity. 

 
7. Carroll County, in waiving agriculture as the highest and best use of the 

floodplain, by allowing “industrial development” under the AECI project, has 
opened the door to further industrial development within this floodplain. 
(See history of the AECI New Madrid Facility (Win-Win – An Informal 
History of AECI – Published by AECI)) Allowing industrial or commercial 
development in a floodplain is far from prudent and should be prevented… 
at whatever cost!  C15 

 
Response:  As discussed in the referenced document, the 
circumstances of the New Madrid facility were entirely different.  
The plant was essentially built for a specific industrial purpose.  
AECI’s Thomas Hill plant would be a much more relevant 
comparison. 

 
FAR-800  Affects on Farmland and Farmers 
 

1. My final concern regarding the proposed power plant is the surface area 
that will be taken by transmission and railroad corridors. Miles and miles of 
additional transmission lines will take up superb agricultural lands and will 
hinder normal farming practices not only in Carroll County, but in several 
surrounding counties as well.  These transmission lines will disrupt parcels 
resulting in fragmented and uneven crop distribution which could very 
possibly result in lower crop yields, and lower income for the local farmers 
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(not including the farmers whose property has already been taken by 
AECI).  C14 

 
Land use patterns will be disrupted by miles and miles of transmission 
corridors and rail lines after construction completion, causing local farmers 
decreased crop yields, thus less income from the well established 
agricultural economy sustained in this area.  C16 

 
During and after complete construction, many landowners will be 
negatively impacted by increased transmission and railroad corridors. 
Increased transmission lines will hinder current farming practices not only 
in Carroll County, but also in neighboring counties in which these 
transmission lines will be located. Row crop parcels will be fragmented, 
resulting in less efficient use of farmland. Less efficient land use will also 
result in loss of income for local farmers. This economic loss should be of 
great concern to the USDA of all organizations! Who is being favored here, 
the power companies or the well being of local farmers? What measures 
will be taken to require AECI to use existing transmission lines? Will the 
final EIS offer protection against loss of productive farmland to 
transmission corridors?  C16 

 
Response:  As discussed in Section 3.6 Farmland, the transmission 
lines will require minimal farmland (only at the locations of 
supports and the few substations), and will have little impact on 
farming operations.  Farmland impact assessment is coordinated 
through the USDA Natural Resource Conservation Service using the 
Farmland Conversion Impact Rating Form (Appendix F).   

 
2. There are discrepancies in information entered on Form AD-1006 Farmland 

Conversion Impact Rating as compared to a statement in the DEIS that 
says approximately1200 acres of farmland would be taken out of 
production (3.6.2.4.1). This would affect the result in Part V, Relative Value 
of Farmland to be Converted, by about 22%.  C29 

 
Response:  The estimated amount of converted farmland acreage as 
shown on the Farmland Conversion Impact Rating forms for the 
proposed site at Norborne and for the proposed transmission and 
railroad lines is 1,166.2 acres (Appendix F of the Draft EIS): 

 
Form AD-1006 - Proposed plant at Norborne    = 955 acres 
Form NRCS-CPA-106 - Proposed railroad line south of plant  =   25 acres 
Form NRCS-CPA-106 - Proposed railroad line north of plant  =   95 acres 
Form NRCS-CPA-106 - Proposed transmission line to Thomas Hill =   18 acres 
Form NRCS-CPA-106 - Proposed transmission line to Mt. Hulda = 33.2 acres 
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Combined Estimated Total:      = 1,166.2 acres 
 

The 1,200 acres shown in Section 3.6.2.4.1 Impact Assessment of 
the Draft EIS results from rounding to the nearest 100 acres.   
 
There is also some question as to the accuracy of points assigned in Part VI 
(#7).  C29  
 
Response: The assigned of points was checked and appears to be 
correct.  
 

3. The Midwest, and this part of Missouri in particular, is the breadbasket of 
our country.  Putting a coal-burning power plant in the middle of this prime 
agricultural land is a little like putting a toilet on the dining room table.  It 
just isn’t healthy.  C23 
 
Response:  Thank you for your comment. 
 
I’m just concerned of what I will see when I’m your age and what my kids 
will see when they’re your age and we’ve built this large tombstone out in 
the middle of our good, prime farm land.  C68 
 
Response:  Thank you for your comment. 
 

LAN-900  General Impacts on Land Use 
 

1. The suggested means of protection is “annexation” of the floodplain by the 
Town of Norborne; including that area currently approved for development 
(From: Mo - D west to the county border and from Mo - DD north to CR 
300). In this manner, and in accordance with Missouri Statutes, the 
residents will see a shifting to preservation… at the expense of 
development (ostensibly placing AECI in a position like that of the local 
residents at this time… utter hopelessness). With the shoe placed firmly 
upon the other foot… AECI will be precluded from building its proposed 
plant, the Economic Development Agreement will become void and the 
County’s Zoning Ordinances would no longer be applicable (See RSMo 
Section 394.080.1(4)20).  C15 

                                                 
20 [in pertinent part] . . . . . where a cooperative has been transmitting, distributing, selling, 
supplying or disposing of electric energy in a rural area which, by reason of increase in its 
population, its inclusion in a city, town or village, or by reason of any other circumstance ceases 
to be a rural area, such cooperative shall have the power to continue to transmit, distribute, sell, 
supply or dispose of electric energy therein until such time as the municipality, or the holder of a 
franchise to furnish electric energy in such municipality, may purchase the physical property of 
such cooperative located within the boundaries of the municipality, pursuant to law, or until such 
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The result of such a maneuver would be the foreclosure of industrial 
development on the floodplains, and preservation of those lands for their 
highest and best use… agriculture. Currently… this suggestion is under 
advisement, but I suspect some form of action will be forthcoming (at the 
earliest) by late spring or (no later than) early fall, in order to place the 
matter on the November ballot.  C15 
 
In light of the current actions of the powers that be (in turning a deaf ear 
to the concerns of the people and their expounded firsthand knowledge of 
the local environment), the suggested efforts to “annex” the impact area is 
not only prudent…, but has become a necessary action towards the long 
term preservation of the area’s overall health.  C15 
 
Response:  Thank you for your comment.   
 
Why was the zoning of AECI’s property changed from agriculture to 
industrial?  This is not required for utilities.  C78 
 
Response:  This appears to be a question for Carroll County. 
 

2. My brother and I are concerned with the exact placement of the 
transmission towers in the corridor on our property in the tower Road area 
near Highway 52 east of Cole Camp, Mo. It is CRP land, and perhaps other 
areas would be better placement.  C19 

 
Response:  The exact location of the transmission line has not yet 
been determined.  If the CRP land has been restored to high quality 
woodland or wooded wetland and the line could be moved within 
the corridor to avoid that location, that would probably be done.  If 
the CRP land is not in that category, the line probably would not be 
moved.  For example, if the CRP land is grassland or shrubs, the 
impacts would be very small and would not warrant moving the 
line.    

 
REC-1000  Affects on Outdoor Recreation and Public Lands 
 

1. Page 3-130, Section 3.8.1.2.1, Recreation and Public Lands, Big Lake Site: 
The description of recreational and public lands provided in this section of 

                                                                                                                                                                       
time as the municipality may grant a franchise in the manner provided by law to a privately 
owned public utility to distribute electric power within the municipality and such privately owned 
public utility shall purchase the physical property of such cooperative located within the 
boundaries of the municipality.  (Emphases Added) 
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the DEIS fails to note the presence of the Rush Bottom Bend Feature of the 
U.S. Army Corps of Engineers Missouri River Fish and Wildlife Mitigation 
Project, which is located along the east bank of the Missouri River starting 
approximately 1 mile north of the proposed Big Lake site and extending 
another 2 1/4 miles north along the river's east bank (river miles 502 to 
499.5). The site is comprised of 811 acres owned by the Corps and is also 
referred to as the Rush Bottom Bend Conservation Area by the Missouri 
Department of Conservation. Information concerning the site should be 
included in the Final EIS in this section, as well as in other appropriate 
sections, and the site should be depicted on Figure 3-45.  C7 

 
Response:  This has been added to the Final EIS as suggested 
(Section 3.8.1.2.1 Recreation and Public Lands and Figure 3-45). 
 

VIS-1100  Visual Resources Impacts 
 

1. In section 3.8.2.3, Impact Assessment Methods, AECI/URS totally brushes 
off concerns about light pollution, stating there aren’t many houses near 
by.  Several houses (including ours) and the town of Norborne will be 
directly affected by the visual impact and light of the Proposed Action.  C23 

 
Response:  The EIS acknowledges the impact (Section 3.8.2.3 
Impact Assessment Methods):  “The visual impact of the plant 
would be greatest for those few residences within a mile or two of 
the plant.  For them, the plant would be a visual intrusion into the 
rural landscape, both during the day and at night when it is lit.” 
 
I don’t think they actually looked for information on the health effects of 
light pollution.  In 5 minutes or less I found the following, with references 
to studies and research articles:  geocities.com, darksky.org, 
medicalnewstoday.com, and starrynightlights.com.  All refer to studies 
finding increased risk of certain cancers, psychological problems, and other 
health issues related to low melatonin production brought on by night time 
exposure to light.  C23 
 
Response:  The Draft EIS acknowledges that studies have been 
done on the effects of using lights at night (Section 3.8.2.3 Impact 
Assessment Methods):  “Studies on health effects of light generally 
focus on the effects of using lighting to continue daytime indoor 
activities.  The effects of light from a power plant would be small by 
comparison.”   
 
AECI/URS does not indicate that any precautions will be taken to keep light 
in the facility.  C23 
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Response:  Thank you for your comment. 
 
It is possible to adequately light the work areas and not direct light upward 
and outward.  They must be required to protect the community and night 
skies from light pollution, by keeping their lighting to an absolute minimum 
and shielding and directing it so as to keep it in the facility.  C23 
 
Response:  Lighting will be provided as needed for plant operation 
and safety. 
 

BIO-1200  Impacts to Biological Resources 
 

1. The document adequately describes federally listed species that may occur 
in the project area. The commitment of the project sponsor to limit tree 
clearing to the winter months is a positive measure that will avoid adverse 
impacts to the Indiana bat, the bald eagle, and migratory birds. Based on 
the most recent Indiana bat records, the time frame for tree clearing 
should be modified slightly: clearing should be conducted only between 
November 1 and March 1.  C7 

 
Response:  This has been changed as noted in the Final EIS 
(Section 3.12.2.3  Actions Incorporated Into the Proposed Action to 
Reduce or Prevent Impacts). 

 
2. In addition, bald eagles have become increasing common along many 

streams in Missouri. Therefore, we recommend that surveys of the project 
area be conducted early in the nesting season to ensure construction will 
not remove or disturb a new nest or nesting pair of eagles. If a nest is 
found, the project sponsor should contact the Fish and Wildlife Service's 
Missouri Ecological Services Office (573-234-2132) for further consultation. 
If the project sponsors choose to reconsider the preferred location of the 
proposed plant and pursue the Big Lake Site, further consultation with the 
Service would be required to address potential impacts to the bald eagle.  
C7 

 
Response:   Although the bald eagle may be delisted before this 
work is done, this information has been added to the Final EIS 
(Section 3.12.2.3 Actions Incorporated Into the Proposed Action to 
Reduce or Prevent Impacts), since the bald eagle would still be 
protected under the Bald Eagle Protection Act. 

 
3. Although the DEIS notes that Mead's milkweed may occur in the project 

area, there is no evaluation on the potential impacts. We recommend that 
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the proposed transmission line alternatives be evaluated for suitable 
habitat for Mead's milkweed to determine if surveys are needed. If there is 
no suitable habitat, that information should be used in the federal action 
agency's determination of effect on the species.  C7 

 
Response:  This information has been added to the Final EIS 
(Section 3.12.2.3 Actions Incorporated Into the Proposed Action to 
Reduce or Prevent Impacts). 

 
4. Based on the information in the DEIS, it does not appear that project 

construction will affect the eastern massasauga rattlesnake or running 
buffalo clover.  C7 

 
Response:  This information has been added to the Final EIS 
(Section 3.12.2.3 Actions Incorporated Into the Proposed Action to 
Reduce or Prevent Impacts). 

 
We demand that AECI take full responsibility in the wildlife and habitat 
preservation of this beautiful county, especially during the dewatering and 
construction phase of this proposed power plant.  C99 

 
Response:  Thank you for your comment. 

 
There were discrepancies in some information which, while in themselves 
perhaps are not significant, indicate lack of thorough study of the local 
environment. Section 4.3.2 regarding the northeast railway route states in 
part in reference to Wakenda Creek, "Because of the intermittent flow, 
intermittent streams typically do not usually support aquatic communities; 
therefore, no impacts to aquatic communities are anticipated." I have in my 
possession a report from the Missouri Department of Conservation of a 
sample performed on July 7, 2005, that shows a total of 513 fish 
comprising 13 species in a 246 meter reach of Wakenda Creek. This was 
during a time when there was no flow in the creek, just as there was no 
flow at the time of the site visit on August 2, 2006, by the site surveyor. 
The MDC report also states, "All of these fish species are characteristic of 
streams in your part of the state." These streams DO support aquatic 
communities, which surely could have been easily ascertained if anyone 
had made the effort.  C29 

 
Response:  The quote was taken from a report prepared by AECI 
and included in Appendix H of the EIS.  USDA/RD does not support 
this conclusion, and this language is not reflected in the Draft EIS.  
MDNR considers Wakenda Creek as supporting aquatic life, and this 
is reflected in the Draft EIS (Section 3.11.1.2 Existing Conditions).   
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5. In the draft EIS, they discovered a rattle snake and it was identified and I 

just know that they caught it and then they put it back so it doesn’t go 
around my property.  C97 

 
Response:  Thank you for your comment. 

 
6. Impact to Vegetation:  The DEIS states impacts to any high quality native 

plant communities are the major issue.  The types of impacts are not 
described.  If there are adverse impacts to native vegetation, wouldn’t 
these apply to row crops as well?  Impacts to corn and soybeans grown in 
proximity to the power plant were not addressed.  What about area 
vegetable gardens and fruit trees?  Area crops are not “native plant 
communities.”  It appears this DEIS is using legal phrasing to usurp a 
specific duty necessitating review of direct impacts to the immediate area.  
C29 

 
Response:  Agriculture is addressed in Section 3.6 Farmland.  Aside 
from plants grown for agriculture, an EIS considers impacts to 
native plant communities such as forests and prairies.   
 

WET-1300  Impacts to Wetlands and Waters of the United States 
 

1. The proposed project will impact several wetlands as well as Booker Slough 
within the proposed facility boundary. As indicated in Section 3.10.2.4.2, 
AECI would need to apply for a Department of the Army (Corps) permit in 
accordance with Section 404 of the Clean Water Act (CWA) (33 USC 1344) 
prior to a final determination of the preferred alternative. In light of the 
404(b)(l) Guidelines, dredge and fill activities in Waters of the U.S. are to 
be evaluated through a sequencing process asking; 1) can adverse impacts 
to the aquatic ecosystem be avoided through the selection of a least 
environmentally damaging practicable alternative; 2) can any unavoidable 
impacts be minimized through appropriate and practicable measures; and; 
3) can any unavoidable adverse impacts, which remain after minimizing 
measures have been taken, be compensated through appropriate and 
applicable measures? Therefore, impacts to Waters of the U.S. must be 
incorporated into an alternatives analysis. It is not clear within Section 3.10 
that alternatives were assessed through a sequencing process.  C8 

 
Response:  In the Final EIS a discussion of the Section 404 
sequencing process has been added to the introductory part of 
Section 3.10 Wetlands, Riparian Areas, and Waters of the United 
States.  In that discussion, references were added to the relevant 
parts of Section 2.2 Alternatives Evaluation, which summarizes the 
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multiple impacts, including wetlands, that were assessed through 
the screening and site evaluation process. 
 
In many instances AECI has deferred gathering information that is 
necessary to assess the environmental consequences of the Norborne 
plant.  Wetlands analysis has not been done, (Alternatives Report, Part 
6.3.2.2, p. 6-41, Part 6.3.2.5.4, p. 6-64).  C10 
 
Response:  Refer to Draft EIS Section 3.10 Wetlands, Riparian 
Areas, and Waters of the United States and Appendix G (Report of 
Wetlands Delineation). 
 
The department advises AECI that if any type of stream or wetland is 
impacted by construction, the project may require a Federal 404 Permit 
and a State 401 Certification. Any questions concerning the 404 Permit 
should be directed to the Army Corps of Engineers at (309) 794-4200. 
Should the Army Corps of Engineers decide that a 404 Permit is required, 
AECI will also need a 401 Certification from the department.  C17 
 
Response:   This information is included in the Draft EIS (Section 
3.10 Wetlands and Appendix A Relevant Federal and State 
Environmental Laws and Regulations.) 
 
Wetlands concerns: In addition to the physical destruction of acres of 
wetlands around the plant, we believe there will be massive destruction of 
wetlands and drainage basins functions and values that need to be 
addressed.  C78 
 
Response:  Please refer to Section 3.10 Wetlands, Riparian Areas, 
and Waters of the United States for a detailed discussion of 
wetlands impacts.  
 
Wetlands concerns: Please ensure that all materials submitted are fully 
considered and responded to, and that all other agencies and jurisdictions 
that are affected are consulted before a decision is made.  This should 
include the Carroll County “Guide Plan For Land Use & Future 
Development”—dated March of 1992, and adjoining counties.( Ray and 
Lafayette).  C78 
 
Response:  Thank you for your comment.  We address relevant 
items in the referenced land use plan as appropriate.   
 

2. The 404(b)(l) Guidelines, Part 230.10, Restrictions on Discharge, state that 
PO discharge shall be permitted if there is a practicable alternative which 
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would have less impact on the aquatic ecosystem, as long as the 
alternative does not have other significant adverse environmental 
consequences. Practicable alternatives include those that, (1) do not 
involve a placement of dredged or fill material into Waters of the U.S., or 
(2) involve placement of material at other locations into Waters of the U.S. 
An alternative is practicable if it is available and capable of being done after 
taking into consideration cost, existing technology and logistics, in keeping 
with the overall project purpose. An alternative cannot be considered 
impractical or unavailable due to an increase in cost or the applicant's 
unwillingness to pursue an alternative. Additionally, the 404(b)(1) 
Guidelines, Part 230.10, Restrictions on Discharge, state that where the 
activity associated with a discharge which is proposed for a special aquatic 
site does not require access or proximity to, or siting within the special 
aquatic site in question to fulfill its basic purpose, practicable alternatives 
that do not involve special aquatic sites are presumed to be available, 
unless clearly demonstrated otherwise.  C8 

 
Response:  Language from the guidelines has been added to the 
document. 

 
3. Section 3.10.2.3 states that "wetlands within rail corridors that have not 

been delineated would be delineated when the final alignment is selected". 
Similarly, it is stated that for the transmission route "[wetland] delineations 
would be done as needed when the final alignment is selected". These 
statements indicate that the impacts to Waters of the U.S. may not be 
determined prior to selecting a final alignment and would thereby eliminate 
the sequencing process as outlined under the 404(b)(l) Guidelines. Impacts 
to Waters of the U.S. should be incorporated into the analysis of practicable 
alternatives. Mitigation plans cannot be proposed without first 
demonstrating that there are no practicable alternatives to avoid or 
minimize impacts.  C8 

 
The potential loss of wooded wetlands needs to be addressed in the FEIS. 
Section 3.10 indicates that most impacts to wetlands could be avoided 
except for those areas with wooded wetlands. The EPA has identified 
forested wetlands as a priority habitat type in Missouri. Most of the forested 
wetlands within the project boundaries are located along streams. The 
alternatives for railroad corridors each contain forested wetlands with 1) 
alternative one containing forested wetlands adjacent to the western 
proposed facility boundary near the intersections of County Road 503, 
County Road 603, and State Highway DD 2) alternative two containing 
numerous forested wetlands along West Fork Wakenda Creek and Wakenda 
Creek and 3) alternative three containing numerous forested wetlands 
along Booker Slough and West Fork Wakenda Creek. The concentration of 
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the forested wetlands along streams should facilitate placing the railroad 
corridor outside of these priority wetlands. It is particularly important that 
the riparian and wetland corridors of West Fork Wakenda Creek and 
Wakenda Creek are preserved as these watersheds have been identified as 
an aquatic conservation focus area by the EPA. The West Fork Wakenda 
Creek watershed has also been identified as an aquatic conservation 
opportunity area by the Missouri Department of Conservation.  C8 
 
Response:  A discussion of potential impacts to wooded wetlands 
has been added to the Final EIS, along with an estimate of impacts, 
based on NWI maps (Section 3.10.2.3 Impact Assessment 
Methods).  The estimated impacts are based on preliminary 
alignments shown in Appendix N Estimated NWI Wetland Impacts 
for Rail and Transmission Routes, which has been added to the 
Final EIS. 

 
Is it known that on the same 160 acre parcel in which my mother's ashes 
are spread, that AECI desires so badly, there is a 33 acre Federal Wetlands 
Reserve? These wetlands are only a few feet from the plant site itself. How 
will the water be affected in this wetlands reserve? What is AECI doing to 
preserve the current condition of this "EPA-protected" area? It is apparent 
that the enforcement of the Protection of Wetlands Executive Order is a 
moot issue. What good are these "protection documents” if they are not 
enforced? Why hasn't USDA documented this wetlands reserve or even 
required that AECI must have a mitigation area? Are you aware that there 
are two other Federal Wetlands Reserves within one mile of the proposed 
plant site?  Why hasn't there been an inventory of the local wildlife 
populations on these sites? Will this be done prior to the completion of the 
final Environmental Impact Statement? When will USDA answer these 
questions and require AECI to be an environmentally friendly neighbor? 
AECI must be required to produce mitigation areas on all existing owned 
property in Carroll County prior to the release of the final EIS and not use 
means of acquiring additional property for these mitigation, or wildlife 
buffer, areas.  C16, C29 
 
Are you aware that two other property owners within one mile of the 
current proposed plant site have registered Federal wetlands on their 
property as well?  C99 
 
We have been contacted on many occasions by AECI regarding the sale of 
our property, however our property is not for sale! AECI representatives 
have informed us several times that eminent domain may be used against 
our property became it is desired for the proposed plant. These desired 160 
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acres of ours contains 33 acres of registered Federal wetlands, situated 
only tens of feet from the proposed plant site.   
 
This property containing the 33 acres of wetlands is prime natural habitat 
for many native species of plats and animals. The dewatering phase, 
construction phase and the plant itself, producing significant air and noise 
pollution, will cause much destruction to the present pristine condition of 
the immediate area.  C99 
 
On the 33 acres of wetlands and our surrounding property is the home of 
many species of wildlife. Year-round flora and fauna include turkey, quail., 
pheasants, otters, bobcats, American bull frogs, white tailed deer, coyotes, 
snapping turtles and red-eared sliders, and nests of Canadian geese, wood 
ducks and mallards, wild blue flag iris, and sunflower varieties among 
countless other species that have not yet been inventoried by an 
environmental group to this day. Seasonal migration routes allow Bald 
Eagles, flocks of snow geese, bitterns, king fishers and several herons to 
call this a temporary home each year. Why hasn't there been a complete 
inventory of the plants and animals that claim this area as their home? Why 
hasn't AECI shown any mitigation plans if this habitat is disrupted, or more 
probable, destroyed?  C99 
 
AECI MUST be required to mitigate a reasonable portion of purchased 
property into wetlands or other natural wildlife habitat. There also needs to 
be a complete inventory of all plants and animals that habitat this area, 
especially in our 33 acres of Federal wetlands. 
 
In early January, we received a letter from AECI stating that our water 
supply will be limited for up to 6 months during the construction/ 
dewatering phase of the proposed power plant, If our wells dry up for 6 
months, what will happen to the wetlands (not to mention our water supply 
at our home!) that is directly north only a few feet from the plant site?  C99 
 
In addition, although one wildlife reserve 5 miles NE of the proposed plant 
is mentioned by name, Schifferdecker Wildlife, the other, abutting the 
projected hazardous waste landfill, Lindley Reserve, is not. Again, no 
chemistry baseline data was presented for either site.  C13 
 
Response:  Schifferdecker Memorial Conservation Area is discussed 
in Section 3.8.1.2.1 Recreation and Public Lands.  As noted in that 
discussion, it is the closest public land to the proposed Norborne 
plant site.  We understand that the Lindley property to the north of 
the proposed plant site includes land that is enrolled in the U.S. 
Department of Agriculture’s Wetland Reserve Program.  This 
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program provides an opportunity for landowners to receive 
financial incentives to enhance wetlands on their property in 
exchange for retiring marginal land from agriculture.  The land may 
be protected by conservation easements (either permanent or 30-
year), but the land remains in private ownership.  The program has 
no water quality or other chemistry requirements.  This land would 
not be directly impacted by the proposed project.  No indirect 
impacts (visual, noise, air emissions, for example) from the project 
would be expected to affect the functions and values of any 
wetlands on the Lindley property, or wetlands any other property 
outside the facility boundary.  In USDA/RD’s judgment, an 
appropriate assessment of impacts could be made without 
chemistry baseline data for the Schifferdecker Memorial 
Conservation Area or for the wetlands on the Lindley property, and 
therefore none was collected. 
 
Note also that the project does not include a hazardous waste 
landfill.   
 
Where is this wetlands protection that is to be provided by the 
Environmental Protection Agency in the Protection of Wetlands Executive 
Order No. 11990 (which has been attached for your records)? Why does 
this draft EIS not show any mitigation plans?  C99 
 
Response:  Please refer to EIS Section 3.10 Wetlands, Riparian 
Areas, and Waters of the United States for a detailed discussion of 
wetland impacts, Executive Order No. 11990, and potential 
mitigation. 
 

CUL-1400  Cultural Issues 
 

1. Phase I Survey and Phase II Testing:  Phase I survey included pedestrian 
coverage of existing farmsteads by qualified personnel.  The type of survey 
was not described.  C29 

 
Response:  See (Draft or Final) EIS Section 3.13.1.2.3 Phase I 
Survey and Phase II Testing for a summary description and 
Appendix I Phases I and II Cultural Resources Survey for more 
detail. 
 
One area labeled Farmstead 4 is not a farmstead.  It originally (early to mid 
1960’s) contained a building that housed some type of secret government 
facility.  C29 
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Response:  Thank you for your comment.  This would not affect the 
results of the cultural resources survey. 
 
A sixth farmstead was also evaluated, but this evaluation was not described 
either.  Since this is private property, it would be interesting to know what 
kind of evaluation was performed and how this evaluation was done.  C29 
 
Response:  See Addendum to Cultural Resources Investigations 
(last four pages of Appendix I Phases I and II Cultural Resources 
Survey) for a discussion of a sixth farmstead. 
 

SOC-1500  Transportation Impacts and Issues 
 

1. Area residents who travel to Kansas City on a daily basis for employment 
will have more difficulty traveling during the construction phase of the 
plant.  C16 

 
Economically, the proposed power plant will not benefit the Norborne 
community or Carroll County in general. In fact, it may be suggested that 
Carroll County's western neighbor Ray County will benefit more from the 
construction and operation of this power plant.  When studying daily 
transportation patterns in the Norborne area, many residents travel to 
Richmond (located in Ray County) for various services. Many Carroll County 
residents also travel to the greater metropolitan statistical area of Kansas 
City, Missouri, also located to the west of Carroll County. During the 
construction phase of this power plant, normal traffic flow into Ray County 
and beyond from Carroll County will be strained due to road closures and 
heavy machinery traffic traveling to and from the plant site for the entire 
duration of the construction phase.  C16 
 
Response:  Traffic and transportation impacts are discussed in 
Section 3.15.2.4.1 Impact Assessment. 
 

2. At what point are infrastructure issues addressed? While road conditions 
may not be considered environment in the strictest sense, it is to those of 
us who live in the area and use those roads. Also what efforts will be made 
to ensure that our environment is safe from other human actions or 
misconduct?  C29 

 
Response:  Roadway impacts are discussed in Section 3.15.2.4.1 
Impact Assessment.   
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SOC-1501  Socioeconomic Issues 
 

1. As lifelong residents of central Missouri, it is our desire to remain an active 
participant in the rural economy.  In order for that to happen we need 
adequate infrastructure. Small communities everywhere are talking about 
economic development in order to survive. We must address the key 
infrastructure needs of our rural communities, such as roads, fresh water, 
wastewater removal, and energy needs. I encourage the decision makers 
to work through the short term challenges that can exist with a project of 
this magnitude and focus on the long term social and economic benefits 
that will result from strong rural communities. Let sound science and 
economics dictate our path to energy sufficiency. C2 

 
It is the opinion of the Carroll County Commission that this project will 
benefit our County by bringing in a responsible corporate citizen, additional 
revenue for schools and good paying jobs for our residents.  C3 
 
I am in full support of AECI and Know the economic benefit to our county 
and the surrounding area.  As Mayor of Carrollton, I want the best for our 
people and want to see growth and a bright future for our children.  We are 
committed to see all opportunities welcomed and explored. We see “AECI” 
as a wonderful opportunity for this area.  C5 
 
The construction of a coal fired power plant will have a huge economic 
impact on the City of Norborne and Carroll County. The influx of 
construction workers and employees of AECI will benefit the businesses in 
the area. The construction workers will need housing, food, and other 
services that existing and possibly new businesses can provide.  C25 
 
Response:  Thank you for your comment. 
 
The Draft EIS lacks an informative and accurate discussion on the economic 
impact to the local farming community, providing only limited reference to 
housing construction, additions to the population and project related jobs. I 
suggest this is nothing more than standard industry propaganda. From the 
information presented in the EIS it appears no actual review of current local 
conditions were undertaken, with respect to availability of a trained work 
force, existing commercial and retail commerce, availability of an 
accredited hospital and entertainment.  C15 
 
Response:  Impacts on the farming community are discussed in 
Section 3.6.2 Environmental Consequences.  Section 3.14 
Socioeconomics and Environmental Justice has site-specific socio-
economic information for the Norborne site. 
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Suggested Growth of Economy and Employment within Impact Area: 
During public comments… it was suggested by those from outside the 
impact area21… the proposed project would greatly enhance economic 
growth (historically) and provide significant job opportunities (139 
positions) in the immediate vicinity. (See Original Comments).  Economic 
Growth:  it was suggested… the availability of a reliable source of electrical 
power would enhance manufacturing growth potentials (See discussion on 
electrical supply… below); there is no argument with this premise.  
However, the comments regarding the impact area’s growth is entirely 
another subject. We heard from cooperative members/employees/officers, 
experiencing significant growth in their area of the state, that the AECI 
project was necessary in order to support their growth. We heard from 
developers/accountants/members from areas, such as, Richmond and 
Chillicothe, Missouri (30 miles (respectively - west and north) of the impact 
area) that the AECI project will greatly enhance their economic growth, and 
essential to that end.  I applaud the growth of these outside areas and the 
expectant growth of towns such as Richmond, Chillicothe and Marshall, 
which is based upon the AECI project, but the premise of the meeting was 
the Draft EIS, and the premise of the Draft EIS was the environmental 
impact to the immediate area of the project! So why was RUS allowing 
comments for unrelated impacts? (See Transcript).  C15 
 
Response:  Thank you for your comment.  
 
The reality, with respect to commercial, retail and entertainment, is a 
significant lack of diversity and availability (essentially providing farm 
related needs)... this requires the local population to travel up to 30 miles 
in order to secure the majority of their commercial and retail needs (other 
than farm related basics) or entertainment (other than local bars and one 
bowling alley)...; and for some products and services of a higher or 
specialized nature, this travel would increase to 50 plus miles. A similar 
scenario is applicable to hospital care, where the local hospital (Carrollton) 
appears to have lost is accreditation, which necessitates sending their 
patients to Kansas City... for even minor injuries or other required medical 
interventions.  C15 
 
Response:  Thank you for your comment.  
 

                                                 
21 A significant number of attendees from surrounding areas were present to support the AECI 
project (See attached AECI publication requesting attendance). Their attendance significantly 
reduced the time allowed for comment on the EIS by residents of the impact area… causing some 
residents to leave the meeting… their being frustrated with unrelated comments being allowed to 
continue. (See transcript) 
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Electrical Supply for Carrollton and Norborne: It is presumed, by the 
majority of people in this area, that with the existence of this power-plant 
an additional source of electrical power will be created and accessible. This 
is true… but only true for those seeking this electrical power… that just 
happen to be located in far flung areas outside the project’s impact zone. 
My statement is supported by the fact that, currently, Norborne is supplied 
with electrical service from Aquila, Inc. (also serving a good portion of the 
surrounding unincorporated area); and Carrollton… provides its own 
electrical service (the municipal and surrounding unincorporated areas 
being supported and served by KCPL). Accordingly, AECI generation will be 
of no consequence in the prospective area of economic growth. If this 
power is not available for project growth in the neighboring towns, where 
would this expectation appear… in the unincorporated area… around the 
proposed project site where the zoning in now “industrial”?  C15 
 
Response:  Thank you for your comment.  
 
The economic impacts that electricity brings to rural America, I don't think 
we can multiply the numbers of dollars that it's worth to our communities.  
Without electricity, our kids will all be gone in the future.  And I strongly 
support this.  C37 
 
Response:  Thank you for your comment.  
 
Our farm is located four miles from the power plant in Callaway County.  
The positives the plant has brought to our community are endless.  From 
job opportunities to economic development, the power plant is the most 
important facility in our community; the positives this plan has brought to 
our community is endless.  The schools, businesses, and surrounding towns 
all have prospered form this facility.  C40 
 
Response:  Thank you for your comment.  
 
I live in Richmond, Missouri.  I also have a farm that’s located four miles 
north and slightly just to the west of the location.  In fact, it sits on the 
Burlington Northern Railroad just about half mile west of where the 
proposed hook up site is.  I’m a CPA that serves a lot of business 
throughout Platte, Clay, Ray and Carroll counties and I am very interested 
in this project because I believe it’s going to have a substantial economic 
impact.  It’s going to have a substantial economic impact on the Norborne 
School District.  I think that will be very beneficial.  C51 
 
Response: Thank you for your comment.  
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Most people don’t realize that something like this is only assessed only 
during the construction period for the benefit of the local school, but that 
assessment, and I’ve worked with school districts that have tremendously  
benefited from that.  After that time, it’s going to be a state assessed utility 
which then get spread among all the school districts.  But also after that 
three or four year construction project, the economic impact that the 
community is going to see from 139 jobs and a payroll that, I think, is 
projected around $10 million will be substantial.  C51 
 
Response: Thank you for your comment.  
 
Another thing that I’m involved in is economic development throughout the 
area that I serve.  I get involved with a lot of entities doing projections on 
production costs and so forth and utilities are huge when you’re looking at 
bringing new businesses in, that’s a huge, huge issue.  C51 
 
Response: Thank you for your comment. 
 
Bottom line, I think this is going to be a positive economic impact for the 
Missouri River basin, not just northern but all the way up and down the 
river basin and I’m for the project.  C51  
 
Response:  Thank you for your comment.  
 
But the only thing I want to say real quick, and I’m sorry they left, I saw 
them leave a while, there was one couple back there that had a brand new 
baby, a precious young baby.  And if they know what this meeting is really 
about, it’s about those kids because those kids are the ones we need to 
stay here to help continue to continue to build this community up.  If we 
don’t do that, I can tell you this.  What happens in other communities?  
They go down in population.  Your taxes go up, your services go down, and 
that’s what it amounts to.  This is a total economic package for you and it 
is phenomenal.  This is like a brand new Boeing plant.  C91 
 
Response:  Thank you for your comment.  
 
If you read the newspapers or listen to the consultants that have come to 
our community, and they do on a regular basis every time we start talking 
to a business about coming here those people start talking to us about 
what kind of electric service we have and whether we can take care of and 
work can be located.  And unfortunately, some of us have to have a plant 
in our backyards, and we’re all concerned about that.  Those of us who 
have land and watch the pipelines that come across the land and what they 
do.  We’re all concerned about the impact of that.  And it would be much 
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better in my opinion to have it in our backyard and have our people in this 
community benefit from the plant by jobs and taxes and services than it 
would be to have the plant in Illinois or southern Missouri and have to listen 
to those people talk us out of doing it.  C92 
 
Response:   Thank you for your comment.  
 

2. As elected representatives for Carroll County, we have studied Associated 
Electric' s proposed power plant project and feel it would benefit Carroll 
County and its residents for several reasons of which we list a few here: As 
part of a Chapter 100 agreement, the affected taxing entities will receive 
over $15.6 Million, with most of that money going to the local school. This 
is money that is not being received now; In its present state, the land for 
the proposed plant now generates $8,935.00 in property taxes. In twenty 
years at that rate, it would amount to $178,700; In contrast, the county 
will receive over $15.6 million over a twenty-year period, and the plant 
would be taxable after the twenty-year period; This $15.6 Million is 87 
TIMES THE AMOUNT THE LAND WOULD GENERATE IN ITS PRESENT STATE 
IN TWENTY YEARS.  C3 

 
Response:  Thank you for your comment.  
 
Another adverse impact upon the expected housing expansion, including 
commercial and retail development, will materialize by virtue of the 
property tax giveaway under the Economic Development Agreement, by 
and between Carroll County and AECI. The contract allows payments-in-
lieu-of-taxes at a rate that provides for certain specific services with 
nothing remaining for the general revenues account. The contract also calls 
for the abatement of all taxes, excluding the payments specified, for the 
period of financing (currently 24 years). Therefore, no new taxes for 
infrastructure which are necessary for expected growth. I seriously doubt 
the legality of tax giveaway or complete abatement (less... payments-in-
lieu-of-taxes) as terms of a contract.  C15 
 
Response:  Thank you for your comment.  
 
Tax Base Growth (EIS Socioeconomics):  As stated heretofore and contrary 
to the public comments provided in this matter (February 8, 2007 (See 
Meeting Transcript)):  the Economic Development Agreement (EDA), by 
and between Carroll County and AECI stipulates payments-in-lieu-of-
taxes… said payments limited to certain specific services… with nothing 
remaining for the general revenues account or the remainder of the 
County’s taxing authorities. The EDA also dictates abatement of all property 
taxes throughout the period of financing (currently 24 years under the 
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EDA). Therefore, no new taxes for infrastructure will be available for Carroll 
County. This is a highly dubious method of tax forgiveness… research 
supporting this assumption provides: 
 
Serious doubt arises concerning the legality of the tax relief or complete 
abatement of property taxes authorized under the terms of the EDA. The 
Missouri Constitution and existing state statutes disallow such unmitigated 
irresponsibility (See Missouri Constitution, Article X Sections 2, 3, 4(a); 
See, also RSMo Sections 137.010, 137.015, 137.016.1(3), 137.035, (See, 
also Iron County v. State Tax Commission (Mo.), 437 S. W. 2d 665 
(1968))).  
 
The EDA exemption, or relief from property taxes, is premised upon AECI 
transferring ownership of the project’s property to Carroll County and 
leasing it back for operations. However, the Iron County case prohibits 
property tax exemption or relief on AECI’s leasehold interests under the 
terms of the EDA. Currently, not only will the County lose significant tax 
revenues (necessary to economic stability and development), but the 
process relied upon for such abatement or relief is unlawful… as cited 
above. In as much as the EDA… the foundational premise for this project… 
is unlawful by virtue of its content… the entire process to this point in 
time… is invalid and void!  C15 
 
Response:  Thank you for your comment.  
 
All this in turn will generate more sales and property tax for Carroll County 
and the City of Norborne.  C25 
 
Response:  Thank you for your comment.  
 

3. As elected representatives for Carroll County, we have studied Associated 
Electric' s proposed power plant project and feel it would benefit Carroll 
County and its residents for several reasons of which we list a few here: We 
have visited their facilities and have seen first hand their operations in 
other communities as well as speaking to other people in those 
communities who have agreed that AECI is a responsible business and one 
that has been a real benefit to their communities; These other communities 
have attested to AECI's quality operations and good business profile and 
that they are one of the best employers in the communities where they 
operate.  C3 

 
Response:  Thank you for your comment. 
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We have already seen that AECI will be a good addition to our community. 
The employees have become involved in local fund raising activities by 
donating their time, talents, and funds. They are working hard to include 
local businesses in the construction of the new plant. In fact, meetings 
sponsored by AECI have already been held which included business men 
and women of our community. In addition, future meetings are planned to 
ensure the community is ready to participate in the building of the project.  
C25 
 
Response:  Thank you for your comment. 
 
Knowing the people at AECI and the stability in their business, one could 
only hope for a chance for this company to enter their community.  To the 
community of Carroll County, don't let this opportunity slip away.  Being a 
landowner in the neighborhood to the plant in Callaway, our lives would be 
much different today and not for the better.  C40 
 
Response:  Thank you for your comment. 
 
I have had the opportunity to visit Thomas Hill in Randolph County and the 
headquarters in Springfield of Associated and the thing that impressed me 
is this is an employer that has a remarkable record of longevity with their 
employees which is a result, I think, of job satisfaction.  Their payroll, their 
benefits and the opportunity for career advancement is exactly what the 
developer in the communities in Missouri strives to attract.  C86 
 
Response:  Thank you for your comment. 
 

4. As elected representatives for Carroll County, we have studied Associated 
Electric' s proposed power plant project and feel it would benefit Carroll 
County and its residents for several reasons of which we list a few here: 
AECI is proposing to bring approximately 139 full-time jobs to Carroll 
County that will pay an average of $59,000 dollars for a total annual payroll 
of $8.2 million plus benefits; We have determined that we have well 
educated county residents who would have an excellent chance of being 
hired at the plant. Most employees at AECI's existing plants come from the 
county where the plant is located, with the remainder coming from 
surrounding counties; These are desirable jobs, as was recently evidenced 
by AECI receiving over 2,500 applicants for only four entry level jobs at one 
of their local power plants in 2005.  C3 

 
Response:  Thank you for your comment.  
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This leads us to a number of additional questions and discrepancies in 
AECI’s “audience specific” handling of information. 
 
Another myth that is being continuously propagated by both Carroll County 
supporters and AECI is the 135-139 high income employment opportunities 
this will create for residents of Carroll County. Again, this is more 
falsehood, and additional indication that URS performed no socioeconomic 
EIS research. Had they actually looked at realistic records, rather than 
skewed information provided by AECI, they would have realized that AECI 
has a contract with International Brotherhood of Electrical Workers, 
(IBEW). Union! In fact, in sworn testimony during a Planning & Zoning 
Hearing, Jan 10, 2006, AECI stated, 

 
“1 A. Yeah. I brought a copy of our agreement with the 
2 International Brotherhood of Electrical Workers, and our 
3 general utility, first period -- so, it's a starting job, 
4 the very beginning level of somebody starting at the power 
5 plant -- in 2005, was making $16.69 an hour" 

 
There are few, if any, IBEW union members in Carroll County, (URS should, 
at the minimum, have checked this from sources other than AECI.), and so 
the workforce will NOT be obtained locally. Nor will any imported workforce 
contribute significantly to the local economy. There is little infrastructure in 
Carroll County, compared to the adjacent Ray County and nearby Kansas 
City area, to offer basic living incentives. This is a predominately agro-
business community. (I also suspect that few utility workers who are 
familiar with coal-plant emissions would care to live down-wind from the 
site!)  C13 
 
Response:  Thank you for your comment.  
 
I still haven’t had the county officials explain where 139 jobs is going to go 
in a non-union county.  C13 
 
Response:  Thank you for your comment.  
 
The area work force (Countywide) may find five (5) qualified people with 
pipefitting (welding) experience which may be beneficial in AECI's 
construction phase, yet finds no qualified personnel for operational 
purposes. AECI has let it be known during its local permitting process that 
a trained operating staff will be brought in... leaving little, if any, available 
jobs for the local population (other than limited menial labor positions). 
C15 
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Response:  Thank you for your comment.  
 
Related Manufacturing: review of the areas current workforce capabilities, 
in conjunction with the limited commercial and retail services, provides 
little incentive for the influx of entities geared to manufacture parts, 
assemblies or subassemblies necessary to maintain the proposed project. 
In order for expansion in manufacturing enterprises educational avenues 
must be created... this proposed project, however, provides no collegian or 
vocational incentive in this area of Missouri, as the project lacks research 
interests... this area is agriculturally based.  C15 
 
Response:  Thank you for your comment.  
 
Employment:  the project’s job availability for local and area workforce is 
another matter. It was suggested, during public comments, the workforce 
in Carroll County has a number of qualified individuals with college degrees 
that could take advantage of such opportunities. I agree… there may be 
certain persons within this county holding college degrees (yet, nothing was 
offered in the way of support that the degrees held by these persons are 
related to power-plant operations) but do not support the premise that 
AECI will entertain applications from such persons. My statement, to the 
contrary, is supported by the public record (created through AECI’s project 
approval process (Transcripts available)) where AECI has stated: it will 
bring in a qualified staff for operations; and in addition, announcing the 
project would be operated under a Union Contract. With due consideration 
given Union involvement, elimination of almost the entire local workforce 
from participation in the project’s job opportunities is very realistic (Union 
Seniority requirements). Accordingly, it may be some time before any 
locals see an opportunity for employment.  C15 
 
What was witnessed during this public meeting was nothing more than 
prescribed propaganda… geared exclusively towards promotion of this 
project… a means of securing forced project approval… at the expense of 
the local population, their health, their safety and their environment. (See 
AECI Publication, attached). C15 
 
Response:  Thank you for your comment.  
 
I own an economic development firm located in Chillicothe.  I represent the 
City of Chillicothe as well as others; other communities, other businesses 
and other clients.  I’m here for the Environmental Impact and part of that 
is the economic impact.  And let me tell you, someone who deals in 
economic development all day long, the questions that I had and 
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companies that want to come in and provide jobs for our children, that 
provide the jobs for you and for your neighbors.   
 
One of the first questions in the top three is do you have adequate 
electricity?  If we don’t have adequate electricity, we don’t have the jobs.  
And as Robert stated, our population in north Missouri has gone down since 
1900, it has not gone up.  It’s gone down.  The only way we’re going to 
continue to be able to have a chance to bring it back up is to be able to 
provide the jobs.  C91 
 
Response:  Thank you for your comment.  
 

5. Another aspect is an economic situation of all these neighbors of the co-op 
that are going to be seeing huge, huge rate increases to pay for this power 
plant and I think that some of the information has already been sent out –- 
I’m sure Farmer’s Electric has already been notified that they’re rates are 
going up something like 8 percent – 8 to 10 percent, and I’m not sure how 
many years that’s going to continue.  C29 
 
Response:  Thank you for your comment.  
 
Because Carroll County does not have an infrastructure suited to meet the 
needs of many of its residents it can also be concluded that the 130 or so 
permanent employees may very possibly choose not to reside within the 
county itself. Instead these employees may wish to reside in Ray County 
where goods and services are more readily available, as well as being 
closer to the luxuries that nearby Kansas City and surrounding suburbs and 
communities have to offer. This leaves yet another negative impact on 
Carroll County's economy. AECI has informed Carroll County residents that 
the jobs produced at the plant will not be reserved for local residents and 
the employees will not be required to reside within the county. What good 
to the economy is a 660 MW power plant that produces significant pollution 
and other hindrances to local residents when the employees and taxable 
income will not even benefit the county's economy? C16 
 
Response:  Thank you for your comment.  
 
After construction, it is estimated the plant will provide 137 full-time well 
paying jobs with a competitive benefits package. These jobs will no doubt 
attract people to move to this area.  C25 
 
Response:  Thank you for your comment.  
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I’m not a member of an electric cooperative.  I live in Chillicothe and have 
municipal utilities.  I didn’t ride the bus.  I had to drag myself down 
because I thought it was that important.  I’m involved in economic 
development in Chillicothe.  I do it as a volunteer basis and help bring 
about 400 to 500 jobs through Chillicothe.  Most of those are sighted in the 
industrial park that gets served by Farmers Electric.  Without those –- 
without electric power and without the ability to have cheap and reliable 
and stable power we cannot bring those jobs to north Missouri.   
 
I’ve looked at -– I didn’t grow up in north Missouri, I grew up in south 
Missouri but a few people migrated north, and one of the things I noticed 
up here is we’ve had a loss of population since about 1900.  And the only 
way we can turn around that loss of population is to bring jobs and good 
jobs to this community.  These are good jobs for this community.   
 
I realize it will have some impact both positively and negatively, but if it 
means that the impacts really underestimates the impact of those types of 
jobs in this community and those types of jobs in north Missouri.  So I 
believe the Environmental Impact Study, if anything, understates the 
impact of those jobs and the importance to this community.  I’m a business 
owner in this community.  I think it understates its impact in letting other 
communities in north Missouri bring jobs in the areas where we need jobs.  
So thank you very much.  C90 
 
Response:  Thank you for your comment.  
 

6. Housing construction and accelerated real estate sales expected under the 
proposed plan will not materialize when the following is considered: 

 
the placement of an immense electrical generation plant in close 
proximity to the Town of Norborne, Missouri, 
 
the known environmental impacts from the electrical generation plant 
(emissions and noise, etc.), 
 
the genuine fear that locating the electrical generation plant in a flood 
plain will increase the severity of potential floods, and create 
additional environmental impacts by further contaminating 
surrounding lands and water supply when flood waters recede, 
 
the limited available services i.e. commercial, retail, medical and 
entertainment, 
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the use of eminent domain22 (utilized for a portion of land deemed 
necessary by AECI.), 
 
and... last, but surely not least..., AECI's planned expansion of the 
proposed project to approximately twice its original size. (new 
information made known via the DEIS) (See Pg. 4-1) Planned project 
expansion has historical probability.. . to a relative certainty.. . based 
upon prior projects (Thomas Hills & New Madrid Facilities).  C15 

 
Response:  Thank you for your comment.  

 
7. We’re going to pursue this from an educational perspective and the benefits 

we think it can bring to all our school and all the area schools in our 
community.  The tax dollars it brings into our community and the area 
community schools supports our education of our children.  It allows for up 
to date technology, which, if you’ve been in school systems you can never 
keep up.  That money will help us keep up with that technology.  It allows 
for us to provide quality training to our children and our students.  It brings 
community wide prosperity in the sense of residential construction.  It 
supports a lot of different businesses there.  It impacts all community 
business in a positive way.  We feel it’s an educational institution.  It 
stimulates population growth and promotes community pride.  Our students 
at our school are very, very proud of this project and I really hope that it 
comes to our community.  C54 
 
Associated came to Carrollton a couple of years ago and looked at us from 
the educational standpoint.  The career center here in Carrollton, we run 
through approximately 120-125 seniors every year and every year I’m 
asked to do follow up on every single one of those students and I just 
finished that and got the report on my desk.  I have 53 percent of our 
graduates and we serve three public schools besides Carrollton:  Stet, 
Keytesville and Brunswick and of those students that we put through and 
graduate, 53 percent of those are continuing their education in four year 
institutions.  That’s not a very high number if you compare that across the 
state.   
 
Our students are leaving at $6.77 per hour, those that are leaving our 
school and going straight into the work force, the military and so forth.  
With the kind of benefits that Associated are telling us that they’re going to 
bring to our community, our children are going to be able to graduate from 

                                                 
22 It is a known fact that the use of eminent domain is a deterrent to further development... and 
will adversely impact local real estate sales and development in this area for the foreseeable 
future. 



 
Proposed Baseload Power Plant Responses to Comments 
Final Environmental Impact Statement M-175 July 2007 

our area schools, get the training they need at the Carrollton Area Career 
Center, not only through our welding and building trades programs but we 
are also now a satellite campus for State Fair Community College and are 
offering classes there at night.  We have just jointly visited with State Fair 
Community College and Moberly Area Community College who is directly 
associated with Associated Electric -- 
 
And at that particular time they were able to come to an agreement that 
we would also be able to offer the industrial power plant degree at the 
Carrollton Area Career Center to provide training for AECI employees and 
our families and when our children come back to Carroll County and live 
with their families, even on the family farm.   
 
I’m a former ag teacher and I’ve got agriculture at heart and AECI seems 
to be a friendly company that seems to help out in the agricultural aspect 
as well as put forth the economics that are needed in our schools and 
educational facilities and help the community to grow.  C55 
 
Response:  Thank you for your comment.  
 
Also, in some of the previous meetings we asked questions on education 
which, I believe, George Eiser had come up here and was talking about the 
education, and we asked if there was going to be any available training for 
this plant and we were told no.  So I’m glad you got something out of them 
because we sure couldn’t.  C77 
 
Response:  Thank you for your comment.  
 

8. I want to talk about the EIS and the socioeconomic benefits.  As an 
example of what I think is a non-benefit would be the town surrounding 
Thomas Hill’s power plant.  The town of Clifton Hill and the little town of 
Thomas Hill and College Mound are –- I don’t know the words to use to 
describe –- the buildings are dilapidated.  The town’s run down.  If that’s 
what having a power plant in our area is going to bring to Norborne, I don’t 
think anybody wants that.  C29 

 
Response:  Thank you for your comment. 
 

NOI-1600  Noise-related Issues 
 

1. Will the Proposed Action, if built, be required to provide attenuation on the 
Induced Draft fans?  If they intend to be the good neighbor they claim to 
be, every possible noise abatement will be installed.  C23 
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Response:  Noise abatement will be installed as appropriate to meet 
applicable noise standards, as discussed in Section 3.16.2 
Environmental Consequences.  It is likely that fans will require 
abatement. 
 

WAS-1700  Handling and Disposal of Wastes 
 

1. Again, no chemistry baseline data was presented for either site.  Mitigation 
details should flooding and/or leaks occur were also absent. This Reserve is 
also adjacent to the area's main drainage system, Booker Slough, so any 
mishap would also affect Turkey creek and Moss creek, which empty into 
the Missouri River, approximately 7 miles south.  C13 

 
2. The department [MDNR] advises that no burning or burial of wastes may 

occur. This includes paper, pallets or untreated wood.  C17 
 
The department suggests that wastes generated through the construction 
project should be stored in an orderly fashion and avoid the appearance of 
disposal. The stockpile of waste must not create a public nuisance. Plastic 
and paper waste should not be stockpiled but disposed as generated. Any 
waste washing or blowing off of the site would constitute a violation.  C17 
 
The department advises that in the event of a fire involving stockpiled 
wastes, the company will be held responsible for improper disposal.  C17 
 
The department advises that any waste generated during the project would 
be subject to a timely hazardous waste determination.  C17 
 
Response:  Waste management and compliance with applicable 
laws, regulations and ordinances is addressed in Section 3.17 
Waste Management.  Open burning is allowed under certain 
conditions and by permit (MO 10 CSR 10-3.030).  These regulations 
and the permit requirement has been added to the Final EIS 
Appendix A Relevant Federal and State Environmental Laws and 
Regulations. 

 
3. Throughout this DEIS, AECI has inundated us with charts, graphs, and 

needless verbiage regarding their anticipated controls and estimated 
emissions, yet, nowhere is it clearly stated how they intend to remove 
"HAPS" from the flu gasses, waste water, or solid wastes. I don't consider 
burying these toxic substances in a hole adjacent to a Federal Wetland 
Reserve an appropriate method of "removal". I don't believe this to be in 
compliance with the EPA's or DNR's regulations concerning toxic materials 
handling either. Seems AECI has differing opinions here ... they don't live 
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here either.   At any rate, no permit for a toxic or hazardous waste disposal 
site was included in the DEIS.  AECI does, however, propose "self 
monitoring" their emissions. How convenient. In view of their oft 
demonstrated tendency towards prevarications, and history of mis-
representing data, this must not be allowed! Monitoring instrumentation 
can now relay results directly to regulatory offices. There must be some 
rigid oversight plan where AECI is involved. C13 
 
Response:  As discussed in Section 3.1.1.2.4 Hazardous Air 
Pollutants (HAPs), mercury is the primary hazardous air pollutant 
(HAP) that would be emitted from the plant.  As that section also 
states:  “There are two other HAPs, hydrogen chloride and 
hydrogen fluoride that, absent the air pollution controls 
incorporated into the design of modern coal-fired power plants, 
could be emitted in significant quantities.”  Mercury is discussed in 
detail in Section 3.1.1.2.4 Hazardous Air Pollutants (HAPs).  AECI 
will need to obtain an air permit from MDNR.  Emissions will be 
monitored in accordance with the air permit and MDNR regulatory 
requirements.  The plant will include a wastewater treatment and 
collection system (Section 2.4.6 Wastewater Collection and 
Treatment), also permitted by MDNR.  Fly ash and flue gas 
desulfurization waste will be disposed of in an on-site landfill that 
will be permitted by MDNR (Section 2.4.8 Ash and Flue Gas 
Desulfurization Waste Handling).  A Toxic/hazardous waste 
disposal permit was not discussed in the Draft EIS because there 
will be no toxic or hazardous waste, as define by applicable 
regulations, disposed of on the site. 
 

4. Section 3.2.1.2.2 discusses the soil in the area of the plant.  In particular 
the site of the proposed landfill is described as having about 18 inches of 
topsoil, then a silty clay to about a 25 foot depth.  Below that they found 5 
feet of sand, but went no further.  I own land almost exactly 2 miles east, 
on the same hill (first bluff N of the Missouri River).  When I wanted to re-
build a pond on the side of the hill, similar to the location of the landfill,  
Keith Stark, a Natural Resources Conservation Service representative for 
Carroll County informed us that the soil did not contain enough clay to build 
a farm pond.  If there is not enough clay to hold water, why are we trusting 
that soil to hold potentially toxic waste?  Since the area northwest of 
Norborne does not have Rural Water, our drinking water sources will likely 
be contaminated by the leaky landfill, assuming of course that we still have 
water after the de-watering during the construction phase and high 
operational water usage.  C23, C30 
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Utility Waste Landfill:  For both the leachate collection pond and coal pile 
runoff treatment pond there is no verification that the hydraulic 
conductivity of the soil at those locations has been determined.  There is no 
verification of the hydraulic conductivity of the soil where the utility waste 
landfill will be placed.  There is also no description of the corrective action 
that would be taken to restore groundwater if it is contaminated by leaks 
from any of these areas. 
 
I didn’t see anything in the EIS that addressed the first line or the under 
liner or the clay under liner of the landfill as to whether or not that’s the 
right kind of soil to put a landfill.  There’s a lot of sand in that clay.  Is that 
–- does that meet requirements?  It wasn’t even mentioned in the EIS.   
C29 
 
Response:   MDNR has requirements for the permeability of the 
landfill liner, which will be part of the landfill permit.  If the local 
clay does not meet the requirement, suitable clay would need to be 
brought from off-site.  A synthetic liner is also required, in 
combination with the clay liner. (Section 2.4.8.3 Utility Waste 
Landfill). 
 
The coal pile would have a clay liner and the coal pile runoff 
cleanout basin would have a bottom of 12-inch reinforced concrete 
(Sections 2.4.6.2 Coal Yard Areas and 2.4.7 Coal Handling System 
and Coal Piles).    The leachate collection pond will have a double 
liner and a leak detection and removal system (Section 3.3.2.4 
Actions Incorporated Into the Proposed Action to Reduce or 
Prevent Impacts). 
 
Groundwater in the vicinity of the landfill will be monitored, as 
required by MDNR regulations and the landfill permit, which also 
identify compliance standards and corrective action. 
 
Note that the landfill will be permitted by the MDNR as a utility 
waste landfill, not a toxic waste landfill.  The reason for this is that 
the material to be placed into the landfill is not considered a toxic 
waste. 

 
CUM-1800  Cumulative Impacts 
 

1. AECI has also removed from consideration the cumulative impacts of 
burning coal. Global warming is a cumulative phenomenon by its very 
nature, but the DEIS refuses to consider these impacts; they are entirely 
omitted from Part 4, Cumulative Impacts. Yet AECI’s estimate that 
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Norborne will supply 0.1% of domestic and 0.03% of global GHG emissions 
(Part 3.1.2.4.1, p. 3-49) is actually a very impressive figure, one that 
cannot be so blithely dismissed.  C10 
 
The Norborne plant, together with the numerous other new plants, will 
greatly increase the demand for coal. The effects in terms of GHG, criteria 
pollutants under the Clean Air Act, and depletion of a nonrenewable 
resource are direct, indirect and cumulative all at once (40 CFR 1508.7-.8). 
The impacts of new coal demand need to be evaluated.  C10 
 
There is no plan for mitigation of green house gas emissions.  It is quite 
likely this will become necessary in the near future.  It is not likely that 
coal-fired power plants already built will be “grandfathered-in.”  The 
statement in the DEIS that “…the proposed project would not have a 
significant impact on global warming,” is simply not true.  The cumulative 
effect of green house gases is significant and AECI needs to address this in 
this project.  C29 
 
Response:  A discussion of cumulative impacts of burning coal has 
been added to the cumulative impacts section in the Final EIS 
(Section 4.4.1 Air Resources).  The irreversible and irretrievable 
commitment of resources represented by burning coal is discussed 
in the Draft EIS Section 5.1.4 Natural and Mineral Resources. 

 
2. The DEIS, Part 3.1.2.4.1, p. 3-47, admits that the cumulative effects of 

mercury pollution have not been studied. This is important given the 
bioaccumulative effects of mercury, the widespread contamination of 
waters leading to statewide advisories against eating fish, and the leading 
role of coal-fired power plants as a source of mercury.  C10 
 
The air quality impacts of non-carbon pollutants are deemed insignificant 
(ES, p. 9) without taking into account the cumulative effects of numerous 
coal plants. The conclusions of the Cumulative Impacts discussion in Part 
4.4.1, that modeling is unavailable and that issuance of an air permit will 
automatically result in no significant impacts, are unacceptable. Also, the 
radius of 50 km beyond the affected environment is much too small; global 
warming is a global phenomenon, and other pollutants like SO2 and NOx 
can travel great distances and lead to, for example, acid rain in other states 
in the north and east.  C10 
 
In section 4.5, Summary of Cumulative Impacts, AECI states “if the 
proposed action receives an air quality permit from MDNR, there would be 
no significant cumulative impacts” on air quality.  This is a ridiculous 
statement.  A permit only means that the data AECI provides to MDNR fits 
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within the politically formatted requirements of the permitting process.  The 
permit does not negate the negative impact, as the requirements likely do 
not reflect the latest scientific information and are heavily influenced by 
political lobbying.   C23 
 
Response: A discussion of cumulative impacts of mercury and other 
non-carbon emissions has been added to the Final EIS Section 
4.4.1.1 Regulated Emissions. 
 
A 50 km radius of influence is a typical distance used in air quality 
modeling analyses.  Concerns such as impact on acid rain are dealt 
with by limiting emissions of SO2 and NOX in accordance with the 
requirements of the federal acid rain control program.  The 
proposed project will have to comply with these requirements. 
 
In addition AECI can manipulate their numbers in the application process to 
fit within the requirements.  AECI only mentioned one power plant at the 
Norborne location until the Draft Environmental Impact Statement was 
released.  Now they say they are allowing for the construction of 2 more 
660 MW plants!!  This is a clear manipulation of information for their 
benefit.  I’m sure this is not the only example.  Why would they stop now?  
C23 
 
Response:   Only the single 660 MW unit is planned at this time.  To 
allow for future flexibility, it is prudent for AECI to design the plant 
so that it does not preclude adding capacity.  If additional units are 
proposed in the future, they will be required to go through the 
analysis process appropriate for those units at that time. 
 

3. More narrowly, USDA/RD should consider the cumulative impacts of the 
assistance, financial and otherwise, that it gives to coal electric generating 
projects.  C10 

 
Response:  The number of projects USDA/RD provides assistance to 
is very small in relation to the number of projects proposed in the 
U.S. and globally.  Regarding GHGs, refer to the cumulative impacts 
discussion in the Final EIS, Section 4.4.1.2 Unregulated Emissions – 
Greenhouse Gases.    

 
4. I will again refer you to Exhibit A.23  I informed both RUS and URS of the 

ethanol and biodiesel plants that will be operating in Carroll County. Neither 
these plants, nor their contribution to the economical and environmental 

                                                 
23 Exhibit A: Email to URS Corporation cc: Stephanie Strength, RUS 
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impacts were mentioned in this document. It seems that, although AECI is 
capable of using local newspapers to mislead the public, they neglect to 
read these same sources! Since I, personally, made the effort to apprise 
the consultant of the situation, one would think they would at the least, 
check and add to the DEIS, if true. Not so ... only prose from AECI was 
included.  C13 
 
In discussing cumulative environmental impacts, the proposed bio-diesel 
plant near Carrollton was not included.  C23 
 
Response:  Please refer to Draft EIS Section 4.3.3 Other Projects for 
a discussion of the operating ethanol plant near Malta Bend and the 
proposed ethanol plant near Carrollton. A reference to the planned 
biodiesel plant has been added to this section in the Final EIS. 
 
There are 2 additional plants under construction in Carroll County; ethanol 
and biodiesel production.  Is the EPA/RUS looking at cumulative impacts?  
C78 
 
Response:  The cumulative modeling results are not available.  In 
its air permit application to the Missouri Department of Natural 
Resources, AECI must demonstrate that the cumulative effect of the 
proposed action and all other existing and planned sources will not 
result in a violation of National Ambient Air Quality Standards.  This 
is discussed in Section 4.4.1 Air Resources. 

 
5. It is distressing that in section 4.4.6, Farmland, AECI/URS used the 

“excuse” that since farmland is being lost all over the country, it’s OK if this 
project takes a bit more.  Who is going to step up and be responsible?  We 
need agricultural land.  We don’t need urban/industrial sprawl.  Certainly 
the USDA be supportive of agriculture.  C23 
 
Response:  Thank you for your comment. 
 

MIT-1900  Mitigation 
 

1. 40 C.F.R. §1502.14(f) and 16(h) require the EIS, in its analysis of 
alternatives to the proposed action, to include "appropriate mitigation 
measures not already included in the proposed action or alternatives" that 
will mitigate adverse environmental impacts of the action. 

 
Three types of mitigation are proposed: 

 
• Energy efficiency programs 
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• Generation from waste biomass 
• Programs to promote carbon sequestration and GHG reduction in 

agriculture and rural areas   
 

Mitigation Alternatives And Demand-Side Resources.   40 C.F.R. 
§1502.14(a) implementing the NEPA requirements for EIS requires the EIS 
to "rigorously explore and objectively evaluate all reasonable alternatives, 
and for alternatives which were eliminated from detailed study, briefly 
discuss the reasons for their having been eliminated." 40 C.F.R. 
§1502.16(e) requires the EIS to discuss "energy requirements and 
conservation potential of various alternatives and mitigation measures.” 
 
Section 2 of the DEIS is dedicated to this evaluation of alternatives. It 
discusses supply-side alternatives, but includes no consideration of the 
possible use of demand-side resources to help meet load requirements. 
Implementation of demand-side measures would not be likely to meet the 
full load requirements identified in Section 1.4 of the DEIS. However, these 
measures could meet part of the load requirements and may influence the 
timing and nature of optimal supply-side additions to the system. 
 
Energy efficiency programs 
 
The department supports consideration of energy efficiency programs that 
could reduce total demand for baseload generation. This should lead to a 
reduction in CO2 emissions from a baseload plant, if not the Norborne 
plant, then some other baseload plant operated by AECI or another utility 
within AECI's ISO region. As stated in the EIS, the impact of CO2 emissions 
is not location-specific. Therefore the reduction in demand would mitigate 
the effect of operating the Norborne plant regardless of where the 
reduction occurs. A recent statewide market study indicates that there are 
significant opportunities for electric utilities throughout Missouri to promote 
and implement cost-effective energy efficiency measures. (RLW, 2006 
Missouri Statewide Residential Lighting and Appliance Efficiency Saturation 
Study, February 2007) 
 
Programs to Promote Carbon Sequestration and GHG Reduction in 
Agriculture and Rural Areas 
A third area for mitigation would be AECI programs to encourage and 
provide resources to the local distribution cooperatives to partner with 
USDA to promote carbon sequestration and GHG reduction in agricultural 
and rural areas. 
 
In 2003, USDA announced an initiative to encourage "management 
practices that store carbon and reduce greenhouse gases [when] setting 
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priorities and implementing forest and agriculture conservation programs." 
In conjunction with this initiative, then-Secretary Veneman emphasized the 
role of farmers and forestland owners in "reducing the greenhouse gas 
intensity of the U.S. economy." A USDA fact sheet provided specific 
greenhouse gas reduction and sequestration goals and described plans for 
the USDA initiative including financial incentives, technical assistance, 
demonstrations, pilot programs, education and capacity building to reduce 
greenhouse gas emissions and sequester roughly 12 million tons of 
greenhouse gases annually by 2012. 
 
Generation from Biomass 
The department supports consideration of generation from biomass as a 
measure to mitigate the adverse environmental impact of CO2 emissions. 
Section 2.2.4.2 discusses possible projects to generate electricity from 
waste biomass. The EIS discusses several possible technologies and waste 
streams such as biomass co-firing and generation from landfill gas (LFG). 
 
The DEIS cites several considerations that may eliminate generation from 
waste biomass as an alternative to meeting full baseload requirements 
These technologies may still serve as viable measures to mitigate the 
proposed Norborne plant's GHG impact. Biomass co-firing could occur 
elsewhere would not necessarily have to be implemented at the Norborne 
site to mitigate the impact of Norborne's GHG emissions. In addition to 
generating from a renewable source, landfill gas projects prevent emissions 
of methane, a highly potent GHG. 
 
Wind Generation 
 
The EIS also includes extensive discussion of wind as an alternative 
approach to meeting AECI's baseload needs and concludes (Section 
2.2.3.3.6) that wind could not meet the need for two reasons -- the 
intermittent character of wind generation and the lack of adequate wind 
resources in AECI's service territory. 
 
It should be acknowledged that AECI committed to support of two 50 MW 
wind farms in NW Missouri during the same time period that the utility was 
developing its proposal for the Norborne plant. These renewable energy 
projects can be considered to partially mitigate the plant's CO2 emissions.  
C17 

 
Response:  Regarding Demand Side Resources and Energy 
Efficiency, a detailed discussion of energy efficiency and 
conservation as an alternative, and AECI’s recent related activities 
has been added to the Final EIS as Section 2.2.13 Energy 
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Conservation and Efficiency.  This section includes a discussion of 
USDA’s programs.  Section 2.2.4.4 Advantages and Disadvantages 
of Biomass discusses AECI’s use of biomass.  Section 2.2.3.3.4 Wind 
Energy Project in Missouri discusses AECI’s participation in wind 
energy projects. 

 
2. Where are any real mitigation plans included in this report? AECI blithely 

states that both Norborne and Stet schools fail the criteria for visibility 
impact. However, since they aren't a State or Federal park area, this is 
insignificant. Our children are less important than a park 295 km away? 
These determinations are all highly questionable as: Their air dispersion 
models, with the exception of the "visibility" model, aren't divulged, and 
the parameters actually used were either meteorological data from the 
Kansas City International, (KCI) airport, or not listed at all. This EIS fails to 
inform readers that anything that can be seen as "haze" will also be 
breathed. This is only one of many instances where no mitigation is 
excused by determination of "insignificance"!  C13 

 
Response:  The proposed project would meet all air requirements 
established by agencies with responsibility for environmental 
protection. 

 
OTH-2000 Consideration of Irreversible and Irretrievable Commitment of 

Resources and Short-term Uses Verses Long-Term 
Productivity 

 
1. Under NEPA, § 102(2)(C)(iv), the EIS must consider the relationship 

between short-term, local uses of the environment and long-term 
productivity. In context, this means 50-odd years of power generation from 
the Norborne plant versus a long-term loss of environmental productivity 
due to the potential ravages of climate change, which include severer 
droughts and stronger, more damaging storms, events that will harm 
agricultural productivity, the basis of the local economy. DEIS Part 5.2 says 
that the overall air pollutants, including GHG, will have impacts only “in a 
very small way.” Set against this the socioeconomic benefits that AECI uses 
to justify the plant—temporary construction jobs and a small number of 
permanent jobs mostly not performed by local people (70 of 139 would be 
newcomers, DEIS Part 3.14.2.3.3) —pale into insignificance. Payouts in lieu 
of taxes (Part 3.14.2.3.1) would then serve only to fund a welfare 
economy.  C10 
 
Response:   The referenced paragraph has been deleted. 
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AECI and their supporters have repeatedly argued that they are a 
wonderful corporate neighbor, that they enhance the communities they 
build near.  In fact, section 5.2 states:  “The short-term social gains 
associated with the Proposed Action discussed in Section 2.14, 
Socioeconomics and Environmental Justice, would result in beneficial long 
term socioeconomic productivity in the vicinity of the project site.”  I would 
suggest taking a look at College Mound and Clifton Hills, Missouri, 
communities near the Thomas Hill plant they built in the 1960’s and 1970’s.  
These are communities which have been essentially abandoned since their 
agricultural economic base was destroyed.  They look like ghost towns, the 
buildings are dilapidated, and even basic retail services are no longer 
available.  Is this what the USDA/RD wants to promote in agriculture 
communities across the country?  C23 
 
Response:  Thank you for your comment. 
 

2. NEPA § 102(2)(C)(v) requires analysis of irreversible and irretrievable  
commitments of resources. The DEIS, Part 5.1.4, estimates that the 
Norborne plant will burn 100 million tons of coal in its lifetime; this two-line 
statement does not attempt to give any rationale at all for disregarding the 
effects of this commitment. Not only is this an irrevocable addition to GHG 
in the atmosphere but the investment in coal will displace investment in 
more advanced renewable generating technologies, conservation and 
efficiency programs.  C10 

 
Response:  The referenced NEPA section requires a detailed 
statement of irreversible and irretrievable commitments of 
resources; it does not require an analysis.   

 
3. Section 5.1, Irreversible and Irretrievable Commitment of Resources, is 

very important.  If this plant is built this 2000+ acres is lost, even if the all 
structures are removed they believe it is unlikely in the foreseeable future 
to renew the landscape (5.1.1).  C23 

 
Response:  Thank you for your comment. 

 
4. While they have told the public that there would be no noticeable flood 

plain impact, section 5.1.2 ends with:  “The floodplain impacts are 
irreversible as long as the fill used to raise the plant elevation remains in 
place.”  C23 

 
Response:  The floodplain impacts are very small, but nevertheless 
irreversible as long as the fill remains. 
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5. In section 5.2 they admit that loss of topsoil will be “essentially permanent” 
and recovery to pre-project status would take several decades after 
completion of restoration activities.  Are they committing to restoring the 
site when they abandon it?  This should be a requirement of receiving 
federal money.  C23 

 
Response:  Restoration of the site is not included. 

  
CON-2100  Consultation and Coordination 
 

1. I have read the transcript of the scoping meeting held in Carrollton, 
Missouri, on February 8, 2007, and was appalled at the number of 
“cheerleaders” AECI brought in from all over the state to sing their praises, 
without ever addressing the DEIS.  Hopefully, the USDA/RD recognizes that 
these were comments borne of fear mongering on the part of AECI, and 
totally unrelated to the Draft Environmental Impact Statement.  C23 

 
Response:  Thank you for your comment. 
 
I was beginning to think that I had written a speech for the wrong subject.  
I actually intended to talk about the information that’s in this draft 
Environmental Impact Statement and the first 13 speakers, was it, I 
thought, kind of missed the mark.  I kind of wondered if Associated Electric 
had brought them all in on the same bus.  C29 
 
Response:  Thank you for your comment. 
 
I also think it’s a really nice to meet all those representatives of electric 
cooperatives, but I also think that what they’re doing is they’re advertising 
here and saying and has nothing to do with the EIS.  C65 
 
Response:  Thank you for your comment. 
 
I can’t believe what’s happened here tonight.  I honestly can’t.  Really, I’m 
appalled. What we’re here for tonight is right here.  Isn’t that correct? This 
is exactly and only what we’re here tonight.  All we’ve heard from tonight is 
a lot of nonsense.  People from other cooperatives who aren’t even –- 
aren’t even concerned about any of this.  All they’re concerned about is 
cheap electricity, that’s it.   
 
AECI on one hand has resorted to a smokescreen for this meeting.  It’s all 
it is, a smokescreen.  In Congress you call it a filibuster, don’t you, to keep 
the other people who have good concerns from talking.  I’m concerned 
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about that.  I think we’d be interested to stop a while ago but if you give 
me a few minutes maybe I can do a little bit of the same in getting--.  C95 
 
Response:  Thank you for your comment. 
 
I would make a comment.  You’ve only had two people who have talked 
about the Environmental Impact Statement.  I think it’s very nice and all 
that people come to visit us in Carrollton but they can all stand up and give 
a cheer for the association and then goes home and that’s not the kind of 
thing we’re here about. -- you said you hold this thing as a facilitator and 
we’re to talk about the Environmental Impact Statement and only person – 
Well, can I come up there and sing and dance?  C98 
 
Response:  Thank you for your comment. 
 
I also request a second public hearing scheduled when we can submit 
informed comments and hear the rest of our neighbor's concerns and 
comments.  (The contemptible behavior employed by AECI at the Feb 8 
public hearing, destroyed such objective…as they intended.)  C78 
 
Response:  Thank you for your comment. 
 
Please note that allowing the comment period does not serve the same 
purpose as having a public hearing where we can hear our neighbor's 
concerns, as well as voice our own. (AECI associates, brought in from 
outside the county, with the sole purpose of preventing objective 
comments concerning the stated purpose of the hearing, i.e., the draft EIS, 
prevented this!) C78 
 
Response:  Thank you for your comment. 

 
2. Please ensure that federal, state, and local permitting agencies hold open 

format public meetings or hearings and establish a basis for ongoing 
credible dialogue for each permit application.  C78 

 
Response:  Thank you for your comment. 
 

3. It appears that Hardin, MO, and Richmond, MO, in Ray County, and 
Lexington, MO in Lafayette County will also be highly impacted by this 
plant.  Please bring all affected MO agencies to the table, and notify citizens 
in the affected area.  C78 

 
Response:  See Draft EIS Section 6.4.1 List of Agencies, 
Organizations, and Individuals to Whom Copies of the Draft EIS Are 
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Sent.  See Appendix L Federal Register Notices for a list of 
repositories for the Draft EIS, and a list of newspapers that 
received the notice of the public meetings. 

 
4. Please create a public website or FTP access so that all documents can be 

available from a single location.  This URL should be included in the EIS as 
well as the RUS website.  C78 

 
Response:  The web address for project-related documents is 
www.usda.gov/rus/water/ees/eis.htm. 
 
Please make all correspondence on all permits submitted to any local, state 
or federal agency public as the materials become available.  None were 
included in this DEIS.  Furthermore, revised agreements between AECI and 
Carroll County officials are not being publicized, nor were hearings held 
prior to these agreements open to all the citizens.  C78 
 
Response:  This information needs to be obtained through the 
appropriate agency or the county.  Refer to Appendix A Relevant 
Federal and State Environmental Laws and Regulations for a listing 
of required permits and the applicable permitting agencies. 
 
Unless otherwise stated, please make available information on any coal-
fired power plant, railroads, power line, transmission link, transmission 
upgrade, buffer zone lease area, water pipelines, evaporation pond, camp, 
access roads, waste fill site(s), and all other project facilities and 
components not listed here.  C78 
 
Response:  Please refer to Section 2.4 Description of the Proposed 
Action for details of the project components. 
 
Please publicize the names, titles, addresses, phone numbers, and job 
descriptions of all employees, and outside consultants and contractors who 
are currently performing any work on the AECI project, or who are 
anticipated to perform such work.  Include labor union affiliation/rank, if 
any, in these descriptions.  C78 
 
Response:  This request is outside the scope of an EIS.  The EIS 
does include a list of preparers and contributors (Section 7). 
 
Please make all studies and supporting documentation, including all third-
party prepared environmental and cultural resources technical and 
evaluative reports available to all affected communities, as they are 
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completed and throughout the process.  This request assumes that such 
studies will be performed.  None were part of this DEIS.  C78 
 
Response:  A number of studies were done to evaluate impacts 
associated with this proposed project.  Refer to the Draft EIS table 
of contents and list of appendixes. 
 
 

5. The Rural Utilities Services is on record of stating that public comments 
concerning this project would be considered. “All the comments that we 
receive will be incorporated into the final Environmental Impact 
Statement…”(Feb. 8, 2007)  Yet, comments submitted to RUS following 
their Scoping meeting in 2005 were not addressed in this DEIS.  Therefore, 
please indicate in detail reasons for refusing each request included in these 
comments.  C78 

 
Response:  In Section 3 of the Draft EIS, for each resource (air, 
surface water, etc.), there is a section entitled Identification of 
Issues.  This section lists the comments and issues identified in the 
scoping process.  The following subsections then address those 
comments.  Please refer to the table of contents for the page 
number for the Identification of Issues discussion for the resource 
of interest. 

 
6. I was impressed with the way you managed the public comment process.  

Sorry we had to leave early.  C20 
 

 Response:  Thank you for your comment. 
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This appendix includes figures with the proposed north rail connector 
corridor and transmission corridors shown on National Wetland Inventory 
(NWI) maps prepared by the U.S. Fish and Wildlife Service.  Field wetland 
delineations have been done for the proposed plant site, south rail 
connector, and well field, and are discussed in the EIS Section 3.10 
Wetlands, Riparian Areas, and Waters of the United States.   
 
The figures in this appendix show potential rail and transmission routes 
within the identified corridors, for the purpose of estimating potential 
wetland impacts.  The potential alignments have been selected to avoid 
wetland impacts to the extent practicable.   
 
North Rail Connector 
 
Figure N-1 shows a potential 150-foot wide rail alignment for the north rail 
connector to the proposed Norborne plant.  The corridor was placed along 
the west side of the Wakenda Creek stream valley to avoid impacts to the 
stream and to the (potential) forested wetlands along the narrow wooded 
stream corridor.  The alignment as shown would result in about 0.9 acres of 
impact to wetlands, based on the NWI map.  All mapped wetlands areas 
impacted would be wooded wetlands.  Field delineation would be done to 
determine the actual extent of wetlands, if any, that would be impacted.   
 
Transmission Lines—Norborne to Thomas Hill 
 
Transmission lines will impact only forested (wooded) wetlands, as other 
wetland types can be spanned and do not require clearing.  Forested 
wetlands could remain as wetlands, but not as forested wetlands because 
the trees would need to be cleared to provide adequate overhead clearance 
for the transmission lines.   
 
Figure N-2 (including detail Figures N-2a to N-2g) shows the potential 
forested wetland impacts based on NWI maps for the proposed transmission 
corridor from Norborne to Thomas Hill.  Potential impacts based on NWI 
maps are summarized below. 
 

Location Figure Reference 
Forested Wetland Impact 
Based on NWI Map, acres 

Turkey Creek N-2a 2.7 
Big Creek N-2c 0.3 

Grand River (west) N-2d 0.4 
Grand River (east) N-2d 0.6 



 
 Estimated NWI Wetland Impacts for 
Proposed Baseload Power Plant Rail and Transmission Routes 
Final Environmental Impact Statement N-2 July 2007 
 

Location Figure Reference 
Forested Wetland Impact 
Based on NWI Map, acres 

Potter Slough N-2d 0.9 
Salt Creek N-2e 0.4 

Mussel Fork (Long 
Branch) 

N-2f 0.6 

Bee Creek N-2g 1.7 
Chariton River N-2g 0.3 

TOTAL 7.9 
 
Transmission Lines—Norborne to Sedalia/Mt. Hulda 
 
Figure N-3 (including detail Figures N-3a to N-3k) shows the potential 
forested wetland impacts based on NWI maps for the proposed transmission 
corridor from Norborne to Sedalia/Mt. Hulda.  Potential impacts based on 
NWI maps are summarized below. 
 

Location Figure Reference 
Forested Wetland 
Impact Based on 
NWI Map, acres 

Missouri River N-3a 1.7 
Blackwater River N-3e 3.4 

South Fork N-3f 0.8 
Muddy Creek N-3g 0.5 

Flat Creek N-3h 0.6 
TOTAL 7.0 
 
 
 



Figure N-1
North Rail Connector

Notes: Blue outline is 1/4-mile
wide corridor.  Red highlight
is potential rail alignment 
location, approximately 
150 feet wide.  Base map 
is NWI wetlland map.  
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Notes: The proposed transmission corridor is 
shown in dark purple.  See EIS Sections
2.2.12 and 2.4.11 for discussion.  Locations
of potential impacts to NWI- mapped forested
wetlands are shown in boxed areas.  See
detail Figures N-2a through N-2g for potential 
150-foot wide alignment locations.  Base maps 150-foot wide alignment locations.  Base maps 
are NWI wetlland maps.       



Figure N-2a
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Figure N-2b
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Figure N-2g
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Notes: The proposed transmission corridor is 
shown in dark purple.  See EIS Sections
2.2.12 and 2.4.11 for discussion.  Locations
of potential impacts to NWI- mapped forested
wetlands are shown in boxed areas.  See
detail Figures N-3a through N-3k for potential 
150-foot wide alignment locations.  Base maps 150-foot wide alignment locations.  Base maps 
are NWI wetlland maps.       

Figure N-3.  Transmission Corridor--Norborne to Sedalia/Mt. Hulda
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Figure N-3a
Missouri River

Figure N-3b
Little Tebo Creek



Figure N-3c
Dyer Rock Creek

Figure N-3d
Davis Creek



Figure N-3e
Blackwater River

Figure N-3f
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Figure N-3g
Muddy Creek

Figure N-3h
Flat Creek



Figure N-3i
Spring Fork

Figure N-3j
Lake Creek



Figure N-3k
Indian Creek
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