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7. Land Use Assessment, Present & Reasonably Foreseeable Future 

A. Current Land Use 

An understanding of land use provides insight into environmental impacts and ecosystem health.  In 

1993 several federal agencies including the U.S. Geological Survey, Environmental Protection Agency, 

National Oceanic and Atmospheric Administration, and the U.S. Forest Service formed an association 

called the Multi-Resolution Land Characteristics (MRLC) Consortium.  The Consortium produced the 

1992 National Land Cover Data (NLCD) layer to exhibit land use across the conterminous United States 

at 30-meter resolution (Volgelmann et al. 2001).  The Consortium processed and categorized Landsat 

Thematic Mapper satellite data from the early to mid 1990s into a 21-class schematic through a 

clustering algorithm model to develop the 1992 NLCD.  ‘Leaf-off’ and ‘leaf-on’ image analysis allowed 

discrimination between different agricultural and forest types.  They incorporated ancillary data layers 

such as the National Wetlands Inventory and the National Gap Analysis Program to glean wetland and 

stream information.  Additional federal agencies including the National Aeronautics and Space 

Administration, National Parks Service, U.S. Fish and Wildlife Service, Bureau of Land Management, and 

National Resources Conservation Service joined the MRLC Consortium in the late 1990s.  The 

Consortium then used modified mapping methods and classification algorithms to improve thematic 

accuracy for the 2001 NLCD (Homer et al. 2004).   The group reduced the Land Cover schematic from 21 

to 16 classes.  

The land cover within the project area was mapped from the National Land Cover Data (NLCD) 2006.  A 

total of nine land cover classes were found within the project area, including open water, developed 

space, forest, scrub/shrub, grassland/herbaceous, pasture/hay, cultivated crops, woody wetlands and 

emergent herbaceous wetlands (Figure 7-3).  Deciduous forest covered the largest amount of area with 

approximately 2,458 acres (54%).  Cultivated cropland was the second highest land use at approximately 

737 acres (16%), followed by Pasture / Hay at approximately 569 acres (12%). 
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Figure 7-1.  Current land use within the permit area. 

 

Table 7-1. Land use within the permit area. 

Land Cover Class Area 
(Acres) Percent Area 

Open Water 25 1% 
Developed 282 6% 
Forest 2458 54% 
Scrub/Shrub 27 1% 
Grassland/Herbaceous 424 9% 
Pasture/Hay 569 12% 
Cultivated Crops 737 16% 
Woody Wetlands 24 1% 
Emergent Herbaceous 
Wetlands 30 1% 

Total 4575 100% 
 

 

B. Stream Network Analysis 

Mapping current day stream locations in the field is not feasible due to the sheer number of streams in a 

HUC-12 watershed in Kentucky.  Geographic Information System (GIS) methods are required to develop 

a stream network.  To facilitate this, the United States Geological Survey (USGS) oversaw the 



Oxford Resources CIA                     Aquatic Resources Management, LLC Page 21 

 

of the National Hydrology Dataset (NHD), a spatial layer exhibiting all surface water features in the 

United States including ponds, lakes, dams, canals, rivers and streams.  Released in 1999, the NHD 

incorporates streams delineated from 1:100,000-scale topographic maps.  These historic topographic 

maps were authored by many different cartographers and often vary in detail even in adjacent quads.  

Extrapolating meaningful stream network data from the USGS NHD layer is not feasible for small scale 

projects such as this.  We used GIS techniques accompanied with the USGS National Elevation Dataset 

(NED) geospatial layers and field stream determinations to develop a stream network model for the 

project area.  In the field we designated stream origins through methods outlined by the North Carolina 

Division of Water Quality’s Identification methods for the Origins of Intermittent and Perennial Streams 

(2005).  We plotted field-delineated points of origin for stream classes on a flow accumulation raster 

developed for the region from the NED layers. We then calculated threshold values for stream classes by 

averaging values from multiple field reference points.  Following this step, we applied threshold values 

to the Flow Accumulation raster for the entire study area to develop a rough stream network depicting 

ephemeral, intermittent and perennial streams.  A map was created depicting the modeled stream of 

the GIS developed network (Figures 7-4).   

We found there are approximately 71 miles of streams within the project area, comprised mainly of 

intermittent channels (Table 7-2).  There are approximately 21.6 miles (30%) of ephemeral streams, 37.5 

miles (53%) of intermittent streams and approximately 11.8 miles (17%) of perennial streams within this 

stream network.   

Table 7-2.  Total lengths of streams in the project area by flow regime. 

Flow Regime 
Length 

(feet) 
miles (ft) Percent 

Ephemeral 114,025 21.6 30% 

Intermittent 198,007 37.5 53% 

Perennial 62,121 11.8 17% 

Total 374,153 71 100% 

We performed Jurisdictional Determinations in the field to quantify the amount of stream that will be 

disturbed by the proposed permit.  We found a total of 18,814 feet of ephemeral and intermittent 
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stream channel within the proposed permit area.  The majority of these channels are intermittent 

(64.5%) while the remaining 35% are ephemeral. 

C. Wetland Classification 

We reviewed the National Wetland Inventory (NWI) map within Muhlenberg County to locate any 

known wetlands within the project area.   According to the NWI, there are three wetland types within 

the proposed project area: freshwater emergent wetland, freshwater forested/shrub, and freshwater 

pond.  Cowardin (1979) defines emergent wetland as characterized by erect, rooted, herbaceous 

hydrophytes, excluding mosses and lichens.  The vegetation in this wetland class is present for most of 

the growing seasons in most years.   

An estimated total of 36.2 acres of wetland are in the project area (Figure 7-6).  The wetlands are all 

constructed freshwater ponds as large as 4.8 acres.  The majority of the fifty ponds in the project area 

are less than half an acre in size. 

We conducted Wetland Delineations within the proposed permit area and found a total of fourteen 

wetlands.  The majority of these wetlands were classified as emergent and ranged in size from 0.02 

acres to 1.79 acres, although all of the wetlands but two were less than half an acre in size.  We found a 

total acreage of 4.34 acres of wetland in the project area. 

D. Timber Harvest 

Approximately 47%, or approximately 12 million acres, of Kentucky’s land area is covered in forest.  

According to the University of Kentucky Cooperative Extension Service, the forest industry in Kentucky 

has approximately 37,500 Kentuckians employed by the 1,125 wood industries in the state.  Out of 

Kentucky’s 120 counties, 112 have at least one wood-based company.  The annual payroll for the wood 

industry is approximately $820 million.  Wood industries in Kentucky employ one out of every nine 

manufacturing workers in the state. (University of Kentucky Extension Service 2006). 

Timbering within the permit area may have many effects on the local environment.  Tree removal 

causes appreciable impacts to water quality in several ways.  Initially, increased erosion clogs streams 

with excessive sediment, which increases flooding potential and impacts aquatic life through 

suffocation.  Secondly, storm water runoff is increased as infiltration and evapotranspiration is reduced.  

This effect causes even more physical alteration to the stream as it increases in size to accommodate the 
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additional flow.  This alteration leads to stream entrenchment which reduces the stream’s access to its 

floodplain, increases sedimentation even further, and can lower adjacent water tables. Lastly, tree 

removal adjacent to streams reduces organic matter input (food source) and increases solar exposure. 

According to literature provided by the United States Department of Agriculture (USDA), there were a 

total of 2,116 thousands of cubic feet (MCF) of boards produced in Muhlenberg County and a total of 

136,338 MCF for the state of Kentucky in 2009.  This production shows a decrease for both the study 

area and Kentucky production from 1995-2007.  From 1995-2007, literature showed an average 

production of approximately 2,835 MCF for Muhlenberg county and approximately 181,655 MCF for the 

state of Kentucky. 

 

Figure 7-2.  Muhlenberg county timber production in thousands of board feet (MCF). 

Table 7-3.  Muhlenberg county timber production in thousands of board feet. 

Timber Products  (thousands of cubic board feet) 
  1995 1997 1999 2001 2003 2005 2007 2009 

Muhlenberg 4,096 2,991 3,756 2,841 1,773 2,226 2,165 2,116 
Kentucky 186,186 194,605 177,020 195,633 186,584 191,180 185,696 136,338 
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E. Roads 

According to the National Research Council Committee on ecological impacts of road density in 2005, 

there are approximately 4 million miles of public roads in the United States and 8.3 million lane miles.  

The majority (76%) of paved public roads in the United States are two-lane rural highways, and the 

remaining are urban and rural multilane roads. The road network is expanding slowly, having only 

55,000 lane miles built between 1987 and 1997 (less than 0.2% increase per year). About 80% of the 

expansion to the system is from road widening.  This extensive road network can have many ecological 

impacts throughout the United States. 

Historically in the United States, roads have been narrow, mainly composed of dirt and gravel, and have 

followed existing topography.  These roads are what formed the basis for our current road system.  Only 

4% of roads were paved before 1900 making traveling conditions unreliable.  Since then the road system 

has just under doubled in length since 1900, however, the carrying capacity has multiplied making it 

possible to meet increasing traffic demand (Forman et al. 2003).  Some major developments in road 

history in the United States occurred in 1893 when the Office of Road Inquiry in the U.S. Department of 

Agriculture was created and in 1916 when congress created the Federal-Aid Highway Program, the latter 

of which is still the basic program supporting federal highways today. 

Improvement of roads progressed from the original dirt and gravel surfaces to oiling and natural 

surfacing, which then culminated with asphalt pavement.  Paving of roads was done only by small scale 

until after World War I. Today almost 96% of paved roads in the United States use asphalt. 

Roads within the project area are primarily County, State, and private.  There are no railways in the 

project area.  The project area contains a total of approximately 14.67 miles of road.  County roads make 

up most of the length in miles of road in the project area covering 8.07 miles. 

Table 7-4.  Miles of road within the permit area. 

Road 
Type 

Length 
(miles) 

County 8.07 
State 3.27 
Private 2.58 
US 0.75 
total 14.67 
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Roads within the project area may affect the local environment in the watersheds.  Road systems may 

alter ecosystems in many ways including:  chemical input into water/air/soil, changes in hydrological 

processes, habitat modification, and wildlife mortality.  Chemical inputs may lead to degradation of 

water and air quality, as well as bioaccumulation.  Changes in hydrological processes can influence 

fluvial dynamics and sediment transport.  High wildlife mortality may affect population dynamics. 

Habitats may be modified in many ways from roads including changes in soil bulk density, temperature, 

soil moisture content, light, runoff, and sedimentation (Tromulak and Frissell 2000).  Increased soil bulk 

density may take place from long term road use, but may also remain after use has ceased (Vora 1988).  

Soil moisture content may change due to decreased soil porosity.  The hydrology of slopes and stream 

channels may be changed by roads and affect animal communities.  Roads on floodplains may redirect 

water, sediment, and nutrients between streams and wetlands and their riparian ecosystem.  

Furthermore, road crossings may act as a barrier to many aquatic animals.  Habitat alteration may also 

aid in the spread of exotic species by removing native species and allowing easier pathways of transport. 

Roads have been implicated to have many negative effects on animal populations.  Roads are a great 

source of mortality risk to many animals. Some species are attracted to roads or simply have low car 

avoidance.  For example, some snakes may be attracted to roads for thermoregulation (Sullivan 1981), 

while other reptiles may not necessarily be attracted to the roads but do not behaviorally avoid them 

(Fahrig and Rytwinski 2009).  Some species, such as large mammals, require large movement ranges and 

inevitably have to cross roads (Noss et al. 1996).  High mortality rates may affect animal abundance and 

population dynamics.   Population fragmentation may occur due to the movement-barrier effects roads 

create (Groom et al. 2006).  Barrier effects can not just have short-term effects on populations, but may 

also effect genetic and community levels of organization (Groom et al. 2006).  Along with high mortality 

rate and population fragmentation, animal behavior may be modified and the spread of non-native 

species may increase.  Roads may modify animal behavior either positively or negatively through home 

range shifts, altered movement patterns, altered reproductive success, altered escape response, or 

altered physiological state (Tromulak and Frissell 2000).   

F. Natural Resources 

1819 marked the first recorded discovery of hydrocarbons in Kentucky when a well drilled for producing 

saltwater in the Cumberland River encountered oil at a depth of several hundred feet.  In 1883, the first 

recorded oil production in Kentucky began, and after 1900 production increased rapidly.  Oil production 
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peaked in 1959, with 27,271,997.61 oil barrels (bbl) produced.  Oil production has dropped since then 

with 2,552,400 bbl being produced in 2009 (Figure 8-4).  Within the project area, there are six active oil 

wells, six active gas wells, one oil and gas well and sixty-three dry and abandoned wells.  There are five 

abandoned wells, one oil and one gas wells within the proposed permit boundary.   

Table 7-5.  Oil and gas wells within the permit area. 

Type of Well Permit Area Total 

Oil 6 

Gas 6 

Oil and Gas 1 

Dry and 

Abandoned 
63 

Total 76 

 

Historically, poor production practices have led to oil and gas wells having great impact on the 

surrounding environment.  Drilling practices may lead to environmental contamination from a number 

of sources.  Drilling fluids and muds may be spilled during drilling, or the well may blow out if adequate 

mud pressure is not maintained.  Drilling fluids and muds, which contain many constituents capable of 

polluting water, may possibly escape into subsurface freshwater aquifers, contaminating water supplies 

(Alexander and Fairbridge 1999).  Any rupture or accidental break of any line used in drilling may also 

result in pollution.  When crude oils escape on land or water they are subjected to evaporation, 

oxidation, solution, dispersion, and utilization by microorganisms (Collins 1971).  Surface spills may 

contaminate soil or seep into groundwater aquifers.  Contamination of soil can affect the soil’s ability to 

absorb water, which may limit plant growth (Ezeonu 2010), and it can decrease the fertility of soil and 

affect agriculture by reducing crop yields (Osuji and Nwoye 2007).   

Wells are treated with acids (hydrochloric, nitric, sulfuric, hydrofluoric, formic, or acetic acids) to 

increase the permeability of the reservoir rocks and pollution problems may develop when the salt-

enriched solutions and any unspent acid are withdrawn from the well due to the hard disposal of this 
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waste (Collins 1971).  Pollution may also occur when acid use leads to pipe failure allowing acidic 

solutions to escape at the point of failure and pollute the adjacent environment or possibly a subsurface 

freshwater aquifer (Collins 1971).     

Surface disposal ponds are another source of pollution.  In surface disposal ponds or holding ponds, 

petroleum and brine or mixtures of crude oils and sand that are difficult to break down are held in 

bulldozed holes in the ground within the vicinity of the well.  The brine is expected to evaporate but in 

reality much of it infiltrates, polluting the land (Pettyjohn 1971).  If these ponds overflow the 

surrounding land or surface streams would be polluted.  

Gas wells may pollute any freshwater they contact if communication between the gas zone and upper 

freshwater zone occurs.  Gas wells contain ample amounts of hydrogen sulfide which may lead to large 

quantities of sulfide contamination to freshwater supplies (Collins 1971). 

Oil spills could potentially even harm wildlife if surface spills occur.  The toxic effects of inhaling vapors 

or ingestion of oil can make animals sick and oil can coat fur or feathers leading to hypothermia 

(Mosbech 2002).  However, these harmful effects in terrestrial spills are unlikely to affect large 

populations of animals since these spills generally only affect a relatively small area (Mosbech 2002). 

Abandoned mines can also provide pathways for oil and gas to contaminate groundwater supplies.  The 

casings of abandoned wells eventually develop leaks, and if not plugged, can allow pollutants to reach 

freshwater aquifers that supply drinking water.  This has occurred before in Kentucky with the Fort Knox 

well near West Point (Lyverse and Unthank 1988). Discharge of oil-field brines into both flowing waters 

and palustrine habitats is also a persistent source of water pollution, especially in northern counties of 

the drainage (Burr and Warren 1986). 

The potential pollutants originating from Oil or Gas wells are variable and abundant.  These activities 

may be impacting the environment.  When oil or gas related disasters occur they typically produce a 

large environmental disturbance.  The project appears to currently be void of any such historic or 

present disturbance. 
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Figure 7-3.  Land use map. 
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Figure 7-4.  Stream network by flow regime. 
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Figure 7-5.   Wetlands. 
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Figure 7-6.   Roads. 
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Figure 7-8.  Resource Extraction. 
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8. Socioeconomic Assessment 

A. Demographics 
Statewide for Kentucky, there are currently 4,339,367 people within 1,674,738 households (Figure 8-1). 

The population density averages 109.2 persons per square mile. There are presently 1,934,973 housing 

units in the state. The racial makeup of this state is 87.8% White, 7.8% Black or African American, 

0.2% Native American or Alaska Native, 1.1% Asian, 0.1% Native Hawaiian or Pacific Islander, and 1.7% 

from two or more races, while 3.1% of the population is Hispanic or Latino of any race (Figure 8-2). 

 

Figure 8-1: Population of the state of Kentucky (University of Kentucky Census 2011 & United States Census 2010). 

 

Figure 8-2: Racial composition of Kentucky. 

The proposed project is expected to affect Muhlenberg County, located in western Kentucky.  According 

to the U.S. Census of 2010 (U.S. Census Bureau (A) 2011), there were 31,499 people and 13,699 
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households residing in Muhlenberg County. The population density in this same area averaged to be 

67.4 persons per square mile.  This county’s population racial makeup was 93.7% White, 

4.5% Black or African American, 0.1% Native American or Alaska native, 0.10% Asian, 0% native 

Hawaiian or other Pacific Islander, and 1.10% from two or more races.  A total of 3.10% of the 

population was Hispanic or Latino of any race.  Population percentage breakdown can be seen in figure 

8-3 below.  The general composition of Muhlenberg County’s population by race follows similar 

percentages to those displayed in Kentucky’s statewide composition.    

Table 8-1: Population of Muhlenberg County and Kentucky 1999-2009 according to the U.S. Census. 

Census Date 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Muhlenberg 
County 31,968 31,839 31,755 31,598 31,505 31,523 31,458 31,429 31,450 31,279 31,274 

 

 

Figure 8-3: Population of Muhlenberg County, Kentucky (Kentucky Census). 
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Figure 8-4: Racial composition of Muhlenberg County, Kentucky. 

B. Income & Poverty Level 
Median household income in Muhlenberg County, KY has increased from $29,787 in 2000 to $31,141 in 

2004 (4% increase) as compared to the entire state, which has increased from $35,150 in 2000 to 

$37,046 in 2004 (5% increase) for the same time period (Table 8-2 and Figure 8-5).  The United States as 

a whole increased from $41,990 to $44,334 (6%) (Workforce Kentucky (C) 2011).    

Table 8-2: Annual median household income for the state of Kentucky 2000-2004. 

Year Period Area Source Income Type Income ($) Population 

2000 Annual KENTUCKY Census Median household 
income $35,150  4,041,769 

2001 Annual KENTUCKY Census Median household 
income $35,977  4,067,643 

2002 Annual KENTUCKY Census Median household 
income $35,875  4,088,977 

2003 Annual KENTUCKY Census Median household 
income $36,663  4,114,489 

2004 Annual KENTUCKY Census Median household 
income $37,046  4,140,427 
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Table 8-3: Annual median household income for Muhlenberg County, Kentucky 2000-2004. 

Year Period Area Source Income Type Income ($)  Population 

2000 Annual MUHLENBERG 
COUNTY Census Median household 

income $29,787  31,839 

2001 Annual MUHLENBERG 
COUNTY Census Median household 

income $29,241  31,790 

2002 Annual MUHLENBERG 
COUNTY Census Median household 

income $29,568  31,702 

2003 Annual MUHLENBERG 
COUNTY Census Median household 

income $30,458  31,688 

2004 Annual MUHLENBERG 
COUNTY Census Median household 

income $31,141  31,635 

 

 

Figure 8-5: Kentucky and Muhlenberg County, KY Median Household Income. 

Per Capita income in Muhlenberg County, KY has increased from $11,943 in 1989 to $25,110 in 2008 

(52% increase) as compared to the entire state, which has increased from $14,530 in 1989 to $31,936 in 

2008 (54% increase) for the same time period (Figure 8-6). (Workforce Kentucky (C) 2011).    
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Figure 8-6: Kentucky and Muhlenberg County, KY Per Capita Income. 

According to the 2010 U.S. Census for Muhlenberg County, 21.0% of the population (all ages) was below 

the poverty line.  This percentage was higher than the rate found for the state of Kentucky, which was 

18.9% (U.S. Census Bureau (C) 2011).   Overall in the United States 14.3% of people of all ages are under 

the poverty line.   

Table 8-4: Number and percent of people below poverty line for Muhlenberg County and Kentucky 1997-2010. 

Muhlenberg County Kentucky 

Year Number Percent Year Number Percent 

1997 5,572 17.3 1997 624,219 16.0 

1998 5,323 16.5 1998 603,038 15.3 

1999 4,948 16.1 1999 566,549 14.3 

2000 4,663 15.3 2000 550,332 13.9 

2001 5,026 16.5 2001 585,302 14.7 

2002 5,096 16.7 2002 596,255 14.8 

2003 5,303 17.3 2003 606,513 15.0 

2004 5,781 19.0 2004 668,241 16.3 

2005 5,908 19.8 2005 684,138 16.9 

2006 6,050 20.0 2006 694,866 17.0 

2007 5,980 20.0 2007 706,947 17.2 

2008 6,388 21.4 2008 716,951 17.3 

2009 5,752 19.2 2009 771,876 18.4 

2010 6,262 21.0 2010 796,208 18.9 

 



Oxford Resources CIA                     Aquatic Resources Management, LLC Page 38 

C. Unemployment  
Unemployment in Muhlenberg County, KY has increased from 5.9% in 2000 to 11.0% in 2010 as 

compared to the entire state, which has varied from 4.2% to 10.5% for the same time period.  The 

United States as a whole has varied from 4% to 9.3% for this period. 

 

Figure 8-7: Kentucky and Muhlenberg County Unemployment Rates 1976-2010. 

 

 

D. Industry 
Muhlenberg County has had a stable coal mining industry over the years.  However, according to the 

United States Bureau of Labor Statistics (BLS), from 1980 to 2000 total industry employment in mining in 

Muhlenberg County, Kentucky decreased from 2,984 to 420.  From 1970 to 2000 the growing industries 

in Muhlenberg have been manufacturing, retail trade, and services. 
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Table 8-5. Industry data for Muhlenberg, County Kentucky. 

Employment by Industry Number Employed 

 Farm employment 1,190 

 Nonfarm employment 12,174 

  Private employment 9,719 

   Mining 420 

   Construction 997 

   Manufacturing 1,523 

   Transportation and public utilities 564 

   Wholesale trade 461 

   Retail trade 2,206 

   Services 2,919 

  Government and government enterprises 2,455 

   Federal, civilian 624 

   Military 106 

   State and local 1,725 

    State government 405 

    Local government 1,320 
 

 

 

Figure 8-8. Employment by industry for the five largest industries of Muhlenberg County (1970-2000). 
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Figure 8-9. Employment by industry for the five largest industries of Kentucky (1970-2000). 

 

9. Conclusions 

We have determined through this cumulative analyses that environmental impacts have historically 

occurred in the project area, most notably in the form of logging, agriculture and resource extraction.  

We observed through GIS analysis that multiple factors are contributing to the environmental status of 

the area.  Gas and oil wells, as well as coal mines are common in the project area.  Although nearly all of 

the area has historically been logged, forest continuous to dominate the land use.  Timber harvest for 

the county has declined over the past decade.  Residential and industrial environmental disturbances 

are low, although some roads weave through the watershed.  Agriculture in the form of cultivated crops 

and pasture lands are common.  Over 70 miles of stream flow through the project area, although only 

17% of these streams are classified as perennial.  Our Jurisdictional Determinations in the field to 

revealed a total of 18,814 feet of ephemeral and intermittent stream channel within the proposed 

permit area.  The majority of these channels are intermittent (64.5%) while the remaining 35% are 

ephemeral.  Thirty-five acres of wetlands occur in the project area, most of which are dugout farm 

ponds.  Our wetland delineations within the proposed permit area revealed a total of fourteen 

wetlands.  The majority of these wetlands were classified as emergent and ranged in size from 0.02 

acres to 1.79 acres, although all of the wetlands but two were less than half an acre in size.  We found a 

total acreage of 4.34 acres of wetland in the project area. 
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Appendix R Previously Mined Area Map 
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Appendix S FEMA 100 Year Flood Plain Location Map 
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Appendix T Data from the American Coalition for Clean Coal Electricity (ACCCE) 2012 that Figure 
2 is created from 



APPENDIX TABLE 1 - 2001, 2005 AND PROJECTED 2012 HOUSEHOLD INCOME AND ENERGY EXPENSES

2001 HOUSEHOLD ENERGY EXPENSES BY INCOME CATEGORY - ALL  U.S. HOUSEHOLDS

SUBTOTALS
<$10K $10K-<$30K $30K-</=$50K >/=$50K TOTALS $10K-<$50K <$50K >/=$50K

Households (Mil.) 9.8 28.9 23.6 47.0 109.3 52.5 62.3 47.0
Pct of total households 9.0% 26.4% 21.6% 43.0% 100.0% 48.0% 57.0% 43.0%
Avg pre-tax income $5,733 $19,707 $39,201 $107,649 $60,488 $28,470 $24,893 $107,649
Effec. fed tax rate % 2.0% 8.5% 13.4% 23.1% 17.3% 10.7% 9.3% 23.1%
Est. state tax rate% 1.5% 2.6% 4.0% 6.3% 4.4% 3.2% 3.0% 6.3%
Est. after-tax income $5,532 $17,520 $32,380 $76,054 $47,396  $24,504 $21,834 $76,054

Residential energy $ $1,039 $1,260 $1,456 $1,836 $1,493 $1,348 $1,299 $1,836
  Residential electric $ $628 $772 $922 $1,172 $938 $839 $806 $1,172
  Other resid. energy $ $411 $488 $534 $664 $555 $509 $493 $664
Transport energy $ $934 $1,160 $1,638 $2,195 $1,680 $1,375 $1,306 $2,195
Total energy $ $1,973 $2,420 $3,094 $4,031 $3,218 $2,723 $2,605 $4,031

Energy % of after-tax inc. 35.7% 13.8% 9.6% 5.3% 6.8%  11.1% 11.9% 5.3%
  Resid. % of after-tax inc. 18.8% 7.2% 4.5% 2.4% 3.2%  5.5% 6.0% 2.4%
  Trans. % of after-tax inc. 16.9% 6.6% 5.1% 2.9% 3.5%  5.6% 6.0% 2.9%

2005 HOUSEHOLD ENERGY EXPENSES BY INCOME CATEGORY - ALL  U.S. HOUSEHOLDS

<$10K $10K-<$30K $30K-</=$50K >/=$50K TOTALS $10K-<$50K <$50K >/=$50K

Households (Mil.) 9.4 28.1 23.4 53.5 114.4 51.5 60.9 53.5
Pct of total households 8.2% 24.6% 20.5% 46.8% 100.0% 45.0% 53.2% 46.8%
Avg pre-tax income $5,400 $19,695 $39,388 $106,947 $63,344 $28,643 $25,055 $106,947
Effec. fed tax rate % 1.8% 5.0% 10.4% 17.9% 16.7% 7.5% 6.6% 17.9%
Est. state tax rate% 1.0% 2.6% 4.0% 6.3% 4.5% 3.2% 2.9% 6.3%
Est. after-tax income $5,249 $18,198 $33,716 $81,066 $49,924  $25,581 $22,682 $81,066

Residential energy $ $1,351 $1,498 $1,733 $2,173 $1,850 $1,604 $1,565 $2,173
  Residential electric $ $785 $914 $1,098 $1,361 $1,150 $998 $965 $1,361
  Other resid. energy $ $566 $583 $635 $812 $699 $607 $600 $812
Transport energy $ $1,513 $1,878 $2,652 $3,554 $2,790 $2,230 $2,119 $3,554
Total energy $ $2,863 $3,375 $4,385 $5,728 $4,640 $3,834 $3,684 $5,728

Energy % of after-tax inc. 54.5% 18.5% 13.0% 7.1% 9.3%  15.0% 16.2% 7.1%
  Resid. % of after-tax inc. 25.7% 8.2% 5.1% 2.7% 3.7%  6.3% 6.9% 2.7%
  Trans. % of after-tax inc. 28.8% 10.3% 7.9% 4.4% 5.6%  8.7% 9.3% 4.4%

PROJECTED 2012 HOUSEHOLD ENERGY EXPENSES BY INCOME CATEGORY - ALL U.S. HOUSEHOLDS

<$10K $10K-<$30K $30K-</=$50K >/=$50K TOTALS $10K-<$50K <$50K >/=$50K

Households (Mil.) 9.2 28.0 22.6 58.9 118.7 50.6 59.8 58.9
Pct of total households 7.8% 23.6% 19.0% 49.6% 100.0% 42.6% 50.4% 49.6%
Avg pre-tax income $4,906 $19,638 $39,183 $111,018 $67,530 $28,370 $24,751 $111,018
Effec. fed tax rate % 1.9% 5.2% 10.4% 17.8% 16.6% 7.5% 6.7% 17.8%
Est. state tax rate% 1.0% 2.6% 4.0% 6.3% 4.6% 3.2% 2.9% 6.3%
Est. after-tax income $4,764 $18,106 $33,541 $84,263 $53,229  $25,320 $22,390 $84,263

Residential energy $ $1,596 $1,773 $2,044 $2,554 $2,131 $1,894 $1,848 $2,554
  Residential electric $ $930 $1,083 $1,302 $1,613 $1,330 $1,181 $1,142 $1,613
  Other resid. energy $ $666 $690 $743 $941 $800 $713 $706 $941
Transport energy $ $2,106 $2,621 $3,705 $4,953 $3,957 $3,105 $2,951 $4,953
Total energy $ $3,702 $4,394 $5,749 $7,507 $6,088 $4,999 $4,799 $7,507

Energy % of after-tax inc. 77.7% 24.3% 17.1% 8.9% 11.4%  19.7% 21.4% 8.9%
  Resid. % of after-tax inc. 33.5% 9.8% 6.1% 3.0% 4.0%  7.5% 8.3% 3.0%
  Trans. % of after-tax inc. 44.2% 14.5% 11.0% 5.9% 7.4%  12.3% 13.2% 5.9%

Sources: Population and income data from U.S. Bureau of the Census, Current Population Survey Supp. (2001, 2005, 2011 eds.) Residential energy costs
are based on U.S. DOE Residential Energy Consumption Survey (2001, 2005 eds.)  2012 projections based on changes in 2005-2012 residential
energy prices from U.S. DOE/EIA Annual Energy Review 2005 and Short-Term Energy Outlook (January 2012).  Transportation energy expenditures are
estimated from U.S. DOE/EIA, Household Vehicle Energy Use: Latest and Trends (Nov 2005) and DOE/EIA Short-Term Energy Outlook (January 2012).
Gasoline use per household in 2012 is reduced by 6.3% from 2001 levels based on data in US DOT 2009 National Highway Transportation Survey. 
Average effective federal tax rates are estimated from Congressional Budget Office, Effective Federal Tax Rates Under Current Law, 2001-2014
(August 2004), and Effective Federal Tax Rates, 1979-2006 (April 2009).  State tax rates estimated from www.taxadmin.org/fta/rate/ind_inc.html.
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Appendix U Impacted Resources Vs. Mitigation Summary 



Mitigation Table 

 

Impacted 
Feet 

Mitigation 
Ratio 

Mitigated 
Feet 

Excess 
Mitigation 

Intermittent 
Stream 12,125.6 1:1 13,225.0 1,099.4 

Ephemeral 
Stream 6,689.0 1:1 6,174.0 -515.0 

 
18,814.6 

 
19,399.0 584.4 

 

Impacted 
Acres 

Mitigation 
Ratio 

Mitigated 
Acres 

 PSS 0.68 2:1* 1.36 0.68 

PEM 2.62 1:1* 2.62 0 

OW 1.04 1:1** 1.04 0 

 
4.34 

 
5.02 0.68 

* Functional lift to PFO 

   **Will be mitigated by OW 

   ***The excess 3% stream establishment and 16% wetland establishment is proposed as 
compensation for the delay in construction of streams and wetlands since mining 

operations must be completed prior to any aquatic establishment. 
 

 



Stream Type

Initial 

RBP 

Score

Initial 

Quality
Final Type

Final 

RBP 

Score

Final 

Quality
Mitigation Type Linear Ft

s1a Intermittent 87 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 1914

s1a5 Ephemeral 92 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 1078

s1a7 Intermittent 87 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 5516

s1a7b Ephemeral 90 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 298

s1a6a Ephemeral 88 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 519

s1a6a1 Ephemeral 94 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 263

s1a6a2 Ephemeral 82 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 778

s1a6 Intermittent 97 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 3322

s1a6b Intermittent 95 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 718

s1a6c Intermittent 94 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 700

s1a7c Ephemeral 69 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 446

s1a7d Ephemeral 83 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 365

s1a7e Ephemeral 103 Subobtimal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 2043

s1a7f Intermittent 98 Marginal Intermittent 115 Suboptimal Establishment with 50 ft Buffer 1055

s1a7e3 Ephemeral 61 Marginal Ephemeral 115 Suboptimal Establishment with 50 ft Buffer 384

19399

18814.6

584.4

Impacted Resources Vs. Mitigation Summary 
Geibel Stream Mitigation Information

Total Stream Mitigation

Total Stream Impacts

Excess Mitigation



Wetland Type Final Type Mitigation Type Acreage

11 Shrub Forested Establishment with 50 ft Buffer 0.12

31 Shrub Forested Establishment with 50 ft Buffer 0.22

30 Emergent Forested Establishment with 50 ft Buffer 0.16

29 Emergent Forested Establishment with 50 ft Buffer 0.08

28 Emergent Forested Establishment with 50 ft Buffer 1.79

15 Emergent Forested Establishment with 50 ft Buffer 0.05

14 Emergent Forested Establishment with 50 ft Buffer 0.14

12 Emergent Forested Establishment with 50 ft Buffer 0.05

10 Emergent Forested Establishment with 50 ft Buffer 0.19

9 Shrub Forested Establishment with 50 ft Buffer 0.8

8 Shrub Forested Establishment with 50 ft Buffer 0.18

7 Open Water Open Water Establishment with 50 ft Buffer 0.88

4 Open Water Open Water Establishment with 50 ft Buffer 0.16

32 Emergent Forested Establishment with 50 ft Buffer 0.16

13 Shrub Forested Establishment with 50 ft Buffer 0.04

5.02

4.34

0.68

Total Wetland Mitigation

Total Wetland Impacts

Excess Mitigation

Impacted Resources Vs. Mitigation Summary 
Geibel Wetland Mitigation Information
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Appendix V Current Prime Farm Soils Location Map 
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Appendix W Post-Mining Land Use Map 
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Appendix X Access Road Profiles and Sections 
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Appendix Y Stream and Wetland Avoidance and Minimization 
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