























4.5 — Cumulative Impacts

CHAPTEROUR Environmental Consequences and Mitigation
Table 4-11
2007 COAL PRODUCTION IN COLORADO
Mine Name County Production (tons)
Deserado Rio Blanco 1,424,019
Foidel Creek Mine Routt 8,290,894
TOTAL 36,135,284

Source: Colorado Division of Rexhation, Mining, and Safety 2008
Note: Total production is from 1/2007 through 12/2007.

Figure 4-14, Counties with ActvCoal Production in Coloradshows the counties in Colorado
that currently contain producingaamines. With the exceptiaf La Plata County, all of the
currently producing coal mines are locateahorthwest Colorado. The National Mining
Association (NMA) expects thabyer the long term, coal production and use would frequently
set annual records (NMA 2007). It is reasonabigdeeable that coal mihg would continue in
northwest Colorado.

Mesa and Garfield counties have numerous adand and gravel permits. Both counties have a
small number of borrow material for construat@and sandstone permits. Mesa County has one
active gold permit, one active quagranite permit, and one application in review for uranium
mining. Garfield County has several activieshale permits, limestone permits, and one
application in review for gravel. See TaBld.2, Active Mine Permits — Mesa and Garfield
Counties, Colorado, for acreage totals for all aatnmee permits in Mesa and Garfield counties.

Table 4-12
ACTIVE MINE PERMITS
MESA AND GARFIELD COUNTIES, COLORADO

Commodities Mined ‘ Permit Acreage
Mesa County
Coal 10,114.0
Sand and gravel 4,216.6
Gravel 3235
Borrow material for construction 96.1
Sandstone 8.4
Gold 5.0
Quartz, granite 9.3
Garfield County
Coal 3,678.5
Oil shale 6,192.8
Sand and gravel 2,247.6
Gravel 86.7
Borrow material for construction 9.8
Sandstone 3.3
Limestone 68.0

Source: Colorado Division of Reclamation Mining and Safety. No date.
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It is reasonably foreseeable that energy development activities would continue in Mesa and
Garfield counties due to increasing energy prices and the Energy Policy Act’s (2005) objective to
increase production of domestic coal reserves. When final figures are calculated, it is predicted
that the total number of APDs processed in Colorado in 2007 would be approximately 6,280,
which represents a 4 percent increase from the number of APDs approved in 2006 (COGCC
2007). Annual APDs increased by 1,592 percent in Garfield County between 1996 and 2006,
and APDs increased by 2,309 percent in Mesa County over the same time period (COGCC 2007)
(see Table 4-13, Annual Applications for Permit to Drill). Mining experienced the largest
growth in employment in Mesa County between 2004 and 2005, rising 50.1 percent (Colorado
Department of Labor and Employment 2006). It is projected that the support activities for
mining industry in Mesa County would grow 53.2 percent between 2004 and 2014 (Colorado
Department of Labor and Employment 2007 as cited in Mesa County 2007b).

Table 4-13
ANNUAL APPLICATIONS FOR PERMIT TO DRILL (APDs)

County 1996 APDs 2006 APDs Percent Increase
Garfield 109 1,845 1,592
Mesa 11 265 2,309
Source: Colorado Oil and Gas Conservation Commission, 2007
Note:

APD = Application for Permit to Drill

Other than CAM’s application, there are currently no formal plans or applications for coal
leasing before the BLM near the project area. Additional NEPA documentation would be
required on any applications submitted.

As a result of the energy boom, land use and development is growing in Mesa and Garfield
counties. Within the project area in Mesa County, there are approximately 20 active
development applications for residential, commercial, and agricultural development as of mid-
2008 (Mesa County 2008a). There are no major highway projects planned in Mesa County
within the project area (Mesa County 2008a).

Outside of the project area, there are approximately 125 development applications in Mesa
County for small developments, and CDOT is planning minor improvements to [-70 and minor
road and bridge improvements within Mesa County. A permit was approved by Mesa County in
2007 to reopen two underground uranium mines near Gateway, approximately 40 miles south of
the project area (Mesa County 2008b).

Garfield County issued approximately 650 building permits between January 2007 and May
2008, none of which occur in the project area (Edinger 2008). According to CDOT (2008), there
are four construction projects planned for Garfield County in 2008, none of which are within the
project area.
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45.2.1 Cumulative Impacts by Resource

Resources Not Evaluated for Cumulative Impacts

The project area is not located in any areas of critical environmental concern; designated,
eligible, or potentially eligible wild and scenic rivers; prime or unique farmlands; or wilderness
areas. This project would not significantly contribute to climate change impacts to these areas.

There would be no effects on wild horses or burros, health and safety, or hazardous materials.
Since any impacts to wetland or riparian areas would be mitigated and there would be no net
loss, there would be no contribution to cumulative effects for these resources.

Land Ownership and Use

Past Land Use Cumulative Impacts

Historic Mesa and Garfield counties were largely based on farming, ranching, and mining; this
trend continues today.

According to the Loma/Mack Area Plan (Mesa County 2004), Loma began as an agricultural
center and saw two periods of growth in the 1910s and the 1930s. Mack was established as a
company town for railroad and asphalt workers.

Western Garfield County, where the project area is located, is largely unpopulated, and historic
land use includes farming, ranching, and mining.

Present and Future Land Use Cumulative Impacts

Much of the land in Garfield County within the project area is public land managed by the BLM;
there are few privately owned parcels. Land ownership in Mesa County within the project area
is public land managed by the BLM, state, and private ownership. BLM manages lands in and
around the project area for livestock grazing, drilling, wells, range management, wildlife habitat,
watershed protection, tourism, and recreation.

Land use in the project area within Garfield County is largely BLM-managed activities,
including livestock grazing, mining, and recreation. There are few private holdings used for
farming and ranching. Land in the project area is currently zoned open space and resource lands
within Garfield County.

Land use within the project area in Mesa County is primarily farming, ranching, recreational, and
residential; with residential and commercial in Mack and Loma. Land is zoned agricultural,
forestry, transitional district in the project area in Mesa County, with the exception of Mack and
Loma, which have various residential, commercial, and industrial zoning districts.

The project area outside of Mack and Loma is sparsely populated, and private land is used
primarily for agriculture. Highline Lake State Park is within the project area, and is managed by
the CSPs for recreation. The project area north of the Highline Canal is largely unpopulated, as
the majority of land is managed by BLM. Much of this land is within the North Fruita Desert
Area, and is managed for recreation.

CR M.8 and SH 139 are the main transportation corridors within the project area.

Future land use in the project area includes an increase in recreation and resource extraction.
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Residents of Loma and Mack desire two distinct community cores with mixed use business and
services, and higher-density residential development. As distance from the core increases,
residential densities should decrease, and business and commercial services should be restricted
or prohibited entirely (Mesa County 2004). Mesa County acknowledges the value of open lands
and encourages the preservation of open land, not only for the maintenance of the County’s
economy, but also for the assurance of the continued availability of land for food production, the
enjoyment of scenic beauty, recreation, and natural resource usage (Mesa County 1996).

Mesa County Zoning Regulations regulate mineral extraction as a conditional use in the AFT.
Conditional uses are not considered a right by ownership. Conditional uses must meet certain
established criteria, including compatibility with surrounding land uses, adequacy of design, and
available public services (Mesa County 2000).

At present, Mesa County plans to improve road safety by bringing county roads up to standards
for ROWs, building road connections when appropriate and feasible, and maintaining the
railroad corridor (Mesa County 2004).

Mesa County is projected to have a 66 percent increase in mining, a 124.3 percent increase in
support activities for mining, and a 137.8 percent increase in oil and gas extraction between 2006
and 2016 (Colorado Department of Labor and Employment 2008).

Cumulative land use impacts in Garfield County in the project area in the future may include
increased recreation and resource extraction. Most of the population centers are in eastern
Garfield County, in Glenwood Springs, Rifle, and Carbondale. Much of eastern Garfield County
has become bedroom communities to support the growing ski industry in Aspen (in Pitkin
County) (Crook and Cullen n.d.). Garfield County anticipates development of recreational
opportunities for summer and winter sports including fishing, hunting, hiking, back country
skiing, various forms of shooting sports, and other forms of recreation on both public and private
lands (Garfield County 2002). Currently, BLM has no plans for recreational development in
Garfield County.

A developing trend in western Garfield County is small scale “dude ranches” and private fishing
retreats. The proximity of the lower Douglas and Baxter Pass areas to the growing Grand
Junction area, coupled with the kinds of up-scale retreats being developed in nearby Eagle and
Routt counties as a trend, suggests that there may be pressure in the future to develop scenic
bottom lands with water rights into small scale resorts and tourism activity centers (Garfield
County 2002). The variety of attractions and geography/geology of the area probably also lends
itself to the development of some small eco-tourism and place-based topical field trip
opportunities in the future (Garfield County 2002). Informal recreation activity is a growing
concern in the area as nearby population pressures increase (Garfield County 2002).

Currently, Garfield County acknowledges ROWs, public access, and all-terrain vehicle use on
county roads as potential current and future cumulative land use impacts (Garfield County 2002).
Future transportation projects include general road maintenance and improvements (Garfield
County 2002). Long-range transportation planning issues would include regulatory issues,
ROWSs, and communication strategies with specialized user groups (Garfield County 2002).

Garfield County anticipates an increase in natural gas extraction and other resource extraction.
As previously mentioned, Garfield County expects a peak natural gas workforce in 2017
(Garfield County 2007).
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Global Climate Change Cumulative Impacts to Land Use

While this project would not significantly increase CO, concentrations in Colorado, it may
contribute to climate change when combined with other projects in the area.

Global climate change may affect land use in the project area and vicinity. The potential effects
of global climate change could alter water supply, food security, sea level fluctuations,
increasing levels of ultraviolet radiation, and natural variances in the ecosystem (ACIA 2004).
This may result in a change to land use if the current natural system changes. For example, if net
precipitation levels decrease and soil moisture drops, the consequences to selected Colorado
crops and livestock could be moderate to severe, especially along the western slope (CDPHE
1998), and current agricultural lands may no longer be suitable for their current land use.

Cumulative Impacts of Land Use on Global Climate Change

Previous land use, including energy extraction, mining, and energy development, may have
contributed to global climate change. The history of agriculture and rangeland land use in the
cumulative impact area may have contributed to global climate change. Agriculture may
contribute to global climate change through farm machinery emissions. However, modification
to grazing practices, such as rotational grazing, may lead to GHG reductions through soil carbon
sequestration and may affect emissions of methane and nitrous oxide (N,O) (EPA 2006).

Grazing

The cumulative impact area is defined as the project area. Some of the acreage lost to energy
development would diminish the amount of available grazing lands. The contribution of this
project would result in approximately 452 acres of vegetation disturbance and lost livestock
forage within BLM grazing allotments. Since the forage loss is such a small portion

(<0.2 percent) of the 9,928 active AUMs available on the allotments, the contribution to overall
cumulative loss is insignificant.

Global Climate Change Cumulative Impacts to Grazing

There is potential for global climate change to impact rangelands. The combination of increases
in CO; concentration, in conjunction with changes in rainfall and temperature, were found to be
likely to have significant impacts on rangelands, with production decreases in semiarid regions
(Easterling et al. 2007). This may result in result in reductions of forage quality and palatability,
possibly leading to compounding feed problems (CDPHE 1998). Where low nutritional
production from rangelands is already a chronic problem, this effect could be pronounced
(CDPHE 1998).

In the event that climate change was to lead to upward transition of altitudinal zones in the
mountain ranges, growing seasons in the mountains would likely be longer. An earlier growing
season in the mountains could make it possible for ranchers to move their livestock into the
higher-elevation ranges, while a later fall could allow them to bring their animals out later. The
result could be a longer summer grazing season (Wagner 1998).

Cumulative Impacts of Grazing on Global Climate Change

As stated in Section 4.1.1, Land Ownership and Use, historical rangeland management practices
in the cumulative impact area may sequester carbon and other GHGs.
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Recreation

The cumulative impact area is defined as the project area. Cumulative impacts to recreation
would be minimal, as the amount of land removed from recreation is negligible compared to the
total acreage of recreational lands in the project area.

Global Climate Change Cumulative Impacts to Recreation

Many types of outdoor recreation are weather-dependent. Snowpack is the basis for the skiing
industry and other winter recreation, while snowmelt and runoff provide water for summer
recreational use.

Changes in precipitation and temperature regimes may either positively or negatively impact
different sectors of the recreation industry. For example, the skiing industry would be negatively
affected by a shorter skiing season due to early- and late-season rains. On the contrary, an earlier
snowmelt might positively affect the rafting industry, allowing river tours to begin earlier in the
year.

Wildlife provides the basis for fishing, hunting, and other sectors of the recreation industry.
Wildlife-associated recreation attracted over 3.5 million hunters to the Rocky Mountain Region
in 1996, an average of 48 percent of our population (USFWS 1997 as cited in Toweill 1998).

Cumulative Impacts of Recreation on Global Climate Change

Cumulative impacts of recreation on global climate change include automobile emissions of
recreationists traveling to recreation areas, and emissions due to OHV and other recreational
vehicle use.

Socioeconomics

The cumulative impact assessment area for socioeconomics includes Mesa and Garfield counties,
since most of the new employment and population produced by the Proposed Action would be
resident in Mesa County, and because both Mesa and Garfield counties would receive tax and
royalty revenue generated by this project. Mesa County’s employment, income, and population
have all been growing rapidly in the recent past, largely the result of two factors: the county’s
emergence as the regional support and service center for oil and gas development in western
Colorado and the popularity of the area for relocating retirees.

The county’s population grew at a rate of over 2 percent annually from 2000 to 2005, and that
rate is expected to continue. The 2010 population is projected at 144,711; the year 2015
population at 162,268. The potential population increase of 814 attributable to the Proposed
Action would represent about 5 percent of the growth that Mesa County is expected to have
between 2010 and 2015.

The unemployment rate in Mesa County decreased from approximately 6.5 percent in January
2004 to 4.8 percent in January 2006 (Colorado Department of Local Affairs 2007). The
unemployment rate in Garfield County decreased from 4.4 percent in 2004 to 2.2 percent in
September 2007 (On Board LLC 2008). The total natural gas workforce operating in Garfield
County is projected to peak at about 5,300 workers in approximately 2017, and then gradually
decline to an ongoing maintenance workforce of less than 2,900 workers (Garfield County
2007). About 50 percent of these workers would be based out of Garfield County, with most of
the remainder commuting in from companies based in Mesa County (Garfield County 2007).
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Federal mineral royalties, state severance tax receipts, and local property tax receipts to
jurisdictions in both Mesa and Garfield counties have grown rapidly over the last decade due to
the explosive growth of oil and gas development in the area. These revenues should continue
into the foreseeable future. The Proposed Action would add to that revenue stream, contributing
as much as 5 percent to the total resource-related revenue that Mesa and Garfield counties would
receive annually.

Global Climate Change Cumulative Impacts to Socioeconomics

Global climate change could impact socioeconomics within the project area. Changes in climate
may affect people’s lifestyles and livelihoods, as discussed throughout Section 4.5, Cumulative
Impacts. Economic vulnerability to climate change is generally higher in areas whose economies
are closely linked with climate-sensitive resources, such as agricultural industries, water
demands, and tourism (Wilbanks et al. 2007). The most substantial economic impacts related to
climate change within the project area are discussed in the following text.

Decreases in rangeland productivity could result in a decline in the overall contribution of the
livestock industry to Colorado’s economy. Because of the sheer size of this component within
Colorado’s economy this could detrimentally affect not only the livestock industry but many
related industries as well (CDPHE 1998).

A change in the precipitation amount and timing due to projected climate-change scenarios
would probably necessitate major infrastructural improvements including more dams and
reservoirs, water-delivery systems (e.g., culverts, pumps), storm-sewer systems, and/or treatment
plants.

Energy demand may increase with climate change. Higher summer temperatures may lead to an
increase in demand for air conditioning, and colder winter temperatures may lead to an increased
demand for heat. In order to satisfy these demands, larger-capacity power plants (or maximizing
capacity of existing plants) with the associated increase of fuel consumption and changes in
energy-delivery systems to accommodate the additional loads may be required (U.S. National
Assessment of the Consequences of Climate Change 1998).

As previously mentioned, cumulative impacts to recreation from climate change could negatively
or positively affect the recreation industry, manifesting in increased or decreased revenue to
different sectors of the recreation industry.

Weather inversion patterns related to climate change may be detrimental to public health, as
particulate matter would increase during inversion events. This would result in increased
economic costs to treat public illness related to this problem, and to treat the problem itself.
Current technology has the capability to treat air pollution, and laws are in place to insure that
people breathe clean air, but capping air-pollution levels comes at a high cost (U.S. National
Assessment of the Consequences of Climate Change 1998).

Increased drought and water availability may be side effects of climate change. A lack of water
may negatively impact the recreation industry, livestock industry, and agriculture industry in
Colorado. Water availability may also negatively affect municipalities and utilities.

Cumulative Impacts of Socioeconomics on Global Climate Change

Not applicable.
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Transportation

The increase in traffic due to energy development and related growth in Mesa and Garfield
counties is expected to have an impact to the transportation system. These impacts could include
adding more rural roads to accommodate development, the potential for more vehicle collisions
as a result of increased traffic, and more wear and tear on the existing transportation system. The
relatively small increase in vehicular traffic as a result of this project would be an insignificant
addition to traffic increases in Garfield and Mesa counties.

Global Climate Change Cumulative Impacts to Transportation

The total emissions from the transportation sector represent 27.7 percent of Colorado’s 1990
carbon dioxide emissions from fossil fuel combustion (CDPHE 1998). However, the proposed
use of a railroad to transport 8,000,000 tpy of coal is the most environmentally efficient method
of transporting materials. Railroad locomotives currently meet EPA Tier 2 emission standards
and would meet (probably earlier than the required dates) the Tier 3 and 4 emission standards
that take effect in 2012 and 2015. Each railcar carries the equivalent of 4.5 truck loads of coal.
A 120-car train with five locomotives would replace the equivalent of 540 trucks.

Transportation systems, including roads, runways, and railroad corridors, could be washed out by
flooding due to climate change. See the Floodplains discussion of this section for additional
discussion.

Cumulative Impacts of Transportation on Global Climate Change

Emissions from the railroad and worker vehicles during mine construction and operation may
contribute to global climate change.

Utilities

Cumulative impacts to utilities would be limited to utility upgrades associated with increased
residential development to house workers.

Global Climate Change Cumulative Impacts to Utilities

As discussed in the Socioeconomics discussion of this section, change in the precipitation
amount and timing due to projected climate-change scenarios would probably necessitate major
infrastructural improvements.

Current storm-sewer systems may be taxed by weather-pattern changes such as more intense
summer storms. The capacity of these systems would likely have to increase in order to offset
economic and social effects of flooding (U.S. National Assessment of the Consequences of
Climate Change 1998).

Cumulative Impacts of Utilities on Global Climate Change

Indirect impacts to global climate change may result from emissions during construction of
utilities. Direct impacts to global climate change may result from operation and maintenance of
utilities and associated facilities.

Visual

The visual landscape of Mesa and Garfield counties is changing due to industrial, commercial,
and residential development. With the addition of gas wells, pipelines, new subdivisions, roads,
transmission lines, and commercial establishments, the visible rural character of the landscape is

4-164



4.5 - Cumulative Impacts
CHAPTERFOUR Environmental Consequences and Mitigation

changing on private and BLM lands. This project would add incremental changes to cumulative
landscape changes. Due to the widespread nature and areal extent of the foreseeable changes,
the contribution is not substantial.

Global Climate Change Cumulative Impacts to Visual Resources

As discussed in subsequent text within this section, climate change may impact amount of
surface water, vegetation distribution patterns and amounts, and soil stability. All of these
impacts would result in changes to the visual characteristics of the project area.

Cumulative Impacts of Visual Resources on Global Climate Change
Not applicable.
Noise

As energy and related development continues in Mesa and Garfield counties, the general
background noise levels would rise. Perception of this would depend somewhat on where the
noise generators are located. Many of the new wells and associated facilities may be located in
areas with few receptors. Other generators such as increased vehicular noise would be located in
areas of higher population densities and thus be more perceptible. Currently 11 trains per day
(on average) pass through Mack and sound their horns for the at-grade crossings. This project
would contribute to the rise in noise levels from barely perceptible (such as at the mine site) to
moderate affects. The train horn noise would be the most perceptible and would add to the
number of times the residents in the vicinity of Mack and along the UPRR would hear train
horns. When considered with the magnitude of the projected regional growth, other project noise
would be an insignificant contribution to the background levels.

Global Climate Change Cumulative Impacts to Noise
Global climate change would have no effect on noise.
Cumulative Impacts of Noise on Global Climate Change
Not applicable.

Air Quality

The cumulative impact area is based on the areas modeled in Chapter 3. With respect to current
activities, past projects, and the currently proposed mine, the air quality impact analysis
discussed earlier in this chapter provides a simplified cumulative analysis through the
examination of near-field impacts. The near-field analysis, which considered impacts within

1 kilometer of the proposed mine site, is an assessment of air quality with a given “background”
pollutant concentration added into the final modeled value. The background values for each
modeled pollutant were recommended by CDPHE staff and/or from data collected by the
CDPHE. The most recent years of representative data were chosen for background
concentrations, in order to better simulate a cumulative air quality impact analysis.

The appropriate background concentration was added to all modeled concentrations in the near-
field analysis, and the total concentrations were compared to applicable federal and state air
quality standards. Total concentrations for most pollutants were under 50 percent of the
applicable standard, indicating that the area has “room to grow” before any cumulative negative
impacts occur. Total concentrations of short term (1-hour) carbon monoxide, as well as PM;
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and PM, 5, were in a range of 40 to 70 percent of the applicable standards, indicating that the area
might have less “room to grow” for those pollutants.

The far-field analysis does not provide a similar simplified approach to a cumulative analysis.
However, the far-field analysis results (for the production/operation phase) show negligible
impact to ambient air standards, visibility, and deposition in the Class I and sensitive Class II
areas (with an exception for 24-hour PM in the Colorado National Monument). Despite the
expected growth in the oil and gas and mining sectors in the region, the far-field analysis results
indicate that significant growth would be necessary, perhaps more than what is planned now,
before a cumulative air quality impact would be observed in the far-field. PSD permitting
procedures include thorough cumulative analyses for major facilities before a construction
permit is granted, with the idea that cumulative negative impacts at Class I areas should be
prevented and controlled through the air quality construction permitting process. Additionally,
the CDPHE is required to conduct cumulative modeling analyses periodically throughout the
state in order to prevent negative impacts from occurring.

The expected oil and gas operations entering this area would be expected to have a minimal
impact on CO, VOC, SO,, and particulate matter. Statewide emission regulations for the oil and
gas industry require controls on oil and gas equipment for NOy, CO, and VOC emissions, and
recently promulgated federal regulations addressing reciprocating engines would require NOx,
CO, and VOC emission controls on new or modified equipment used at oil and gas facilities.
Sulfur dioxide and particulate matter emissions are generally not a concern with oil and gas
operations.

Future planned mining operations in northwest Colorado, in conjunction with existing facilities
and this proposed mine, could possibly result in future cumulative particulate matter impacts. As
noted earlier, the near-field analysis conducted for this proposed mine shows that total PM,, and
PM; s concentrations (including the background concentrations) are within 40 to 70 percent of
the particulate ambient standards. Over time, if extensive mining industry growth continues, a
cumulative particulate matter impact could be encountered in west/northwest Colorado.
However, both state and federal air quality construction permit processes require modeling
assessments for many projects, and these assessments often involve cumulative analyses in order
to discover and mitigate cumulative impacts before any construction permits are issued.

Global Climate Change Cumulative Impacts to Air Quality

Localized air-pollution levels (particulate, ozone) may increase due to climate change. Inversion
development patterns might change with increased atmospheric moisture. More frequent and
longer-lasting inversion events may trap high levels of particulate in the inverted atmosphere;
this would have a detrimental effect on the public’s health but would also impose an economic
cost on society to treat both the health and pollution problem (U.S. National Assessment of the
Consequences of Climate Change 1998).

Cumulative Impacts of Air Quality on Global Climate Change

The project’s contribution to global climate change is 3,888,242 tons per year of CO€ or an
estimated 3 percent increase of total annual CO,e emissions within the state of Colorado (based
on statewide emissions during 2005) (CDPHE 2007). This is equivalent to the annual CO,
emissions of 0.76 coal-fired power plants and the CO, emissions from the energy use of 311,332
homes for one year (EPA 2008b).
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It is not possible within the scope of this analysis to estimate or calculate the effect that GHG
emissions from this project would have on global warming. However, a study of global climate
change in the Rocky Mountain/Great Basin region was reported in the US National Assessment
of the Potential Effects of Climate Change and Variability: Rocky Mountain / Great Basin
Region (Wagner et al. 2003).

The study concluded that possible climate changes could reduce stresses on the region's water
resources due to increased overall precipitation, primarily in the form of rain. However, reduced
snowpack and earlier melting could change the timing and availability of water in the region, and
could adversely affect winter sports. Climate changes could also alter natural ecosystems.
Intensification of extreme events would be expected due to climate change, including more
frequent and potentially more intense forest and range fires, drought, and floods. Climate change
impacts attributable to the proposed project cannot be quantified due to the extremely complex
global circulation modeling effort that would be required.

Cultural Resources/Native American Religious Concerns

Impacts to cultural resources in Mesa and Garfield counties are increasing due to industrial,
commercial, and residential development. With the addition of gas wells, pipelines, new
subdivisions, roads, transmission lines, and commercial enterprises, cultural resources are likely
being impacted on private and BLM lands. As this project would not directly impact any
significant cultural resources, contributions to cumulative impacts would be minimal and
insignificant.

Global Climate Change Cumulative Impacts to Cultural Resources/Native American
Religious Concerns

Archaeological evidence is preserved in the ground because it has reached a balance with the
hydrological, chemical, and biological processes of the soil. Short and long cycles of change to
these parameters may result in a poorer level of survival of some sensitive classes of material.
And the conditions for conservation of archaeological evidence may be degraded in the context
of increasing soil temperature. Climate change may impact the amount of surface water,
vegetation distribution patterns and amounts, and soil stability. Climate change may also alter
the degree and frequency of severe storm events that could lead to increased erosion. All of
these impacts could result in changes to archaeological sites.

Cumulative Impacts of Cultural Resources/Native American Religious Concerns on Global
Climate Change

Not applicable.
Geology and Minerals

Mining may contribute or aggravate landslide movements and small seismic events. Given the
natural geologic instability in the area, this determination is difficult to quantify.

Global Climate Change Cumulative Impacts to Geology and Minerals
Global climate change would have no effect on geology and minerals.
Cumulative Impacts of Geology and Minerals on Global Climate Change
Not applicable.
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Paleontological Resources

Impacts to paleontological resources in Mesa and Garfield counties are increasing due to
industrial, commercial, and residential development. With the addition of gas wells, pipelines,
new subdivisions, roads, transmission lines, and commercial enterprises, paleontological
resources are likely being impacted on private and BLM lands. This project would add
incremental changes to cumulative paleontological resources impacts. Due to the widespread
nature and areal extent of the foreseeable changes, the contribution is not substantial.

Global Climate Change Cumulative Impacts to Paleontological Resources

Similar to cultural resources, paleontological evidence is preserved in the ground because it has
reached a balance with the hydrological, chemical, and biological processes of the soil. Short
and long cycles of change to these parameters may result in a poorer level of survival of some
sensitive classes of material. Conditions for conservation of some sensitive types of
paleontological evidence may be degraded in the context of increasing soil temperature. Climate
change may impact the amount of surface water, vegetation distribution patterns and amounts,
and soil stability. Climate change may also alter the degree and frequency of severe storm
events that could lead to increased erosion. All of these impacts could result in changes to
paleontological resources.

Cumulative Impacts of Paleontology on Global Climate Change
Not applicable.
Soils

Cumulatively, hundreds of thousands of acres of soil would be impacted in the reasonably
foreseeable future. Project impacts of approximately 452 acres would be an insignificant
addition to the cumulative total for Mesa and Garfield counties.

Global Climate Change Cumulative Impacts to Soils

Nitrous oxide is produced from natural soil processes and the application of commercial fertilizer
to soil. The application of commercial nitrogen fertilizers increases soil’s nitrogen source and
thus increases nitrogen oxide emissions. According to the CDPHE (1998), Colorado’s 1990
nitrous oxide emissions from the Fertilizer Use Sector represent 0.8 percent of the state’s total
GHG emissions in the baseline year, ranking seventh quantitatively; and in 1990, the sector
emitted 2,793 tons of N,O, which equated to 865,963 tons of carbon dioxide equivalent
emissions.

The ability of ecosystems to sequester carbon is likely to be constrained by levels of nitrogen
ability and fixation, as well as availability of other key nutrients (Hungate et al. 2003, as cited in
Fischlin et al. 2007). Colorado forests contain approximately 40 percent of all soil carbon in the
state. Hence, forests and forest soils play a significant role in the carbon cycle as source (e.g.,
deforestation, and forest degradation) and sinks (e.g., reforestation, afforestation) of carbon
(CDPHE 1998). Climate change impacts to vegetation are addressed in subsequent text.

The U.S. Environmental Protection Agency (EPA) models suggest a marked decrease in soil
moisture over some midcontinental regions during the summer (EPA 1997). Drought is
addressed in the surface water discussion of this section.
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Even though Colorado’s forest soils can act as carbon sinks, net carbon storage in Colorado’s
forests may not increase because of the associated stimulation of soil organic matter
decomposition by soil warming (CDPHE 1998). Increases in net primary productivity could be
offset by increased soil respiration due to the warmer temperatures (CDPHE 1998). Therefore, it
is possible that net ecosystem productivity may not change or could decrease due to climate
change.

Cumulative Impacts of Soils on Global Climate Change

Previous land use practices in the cumulative analysis area include farming and ranching.
Application of fertilizers to soils may contribute to global climate change; deforestation and
degradation of soils may contribute to global climate change. However, soils may also sequester
carbon.

Groundwater

The cumulative impact area is defined as the project area boundary. Within the project area,
there is alluvial and bedrock groundwater that could be impacted by the mine and/or associated
surface facilities. The mine is not expected to impact the flow or quality of alluvial groundwater
because it would not encounter alluvial groundwater. Once bedrock groundwater is encountered,
the water would be collected and pumped from the mine, which would induce a groundwater
flow direction toward the underground workings of the mine. However, the inflow to Red Cliff
Mine is not expected to alter the regional bedrock groundwater flow regime substantially other
than the area immediately surrounding the mine workings because of the low hydraulic
conductivity of the bedrock and coal seam.

Of the surface facilities associated with the mine, the waste rock pile has the potential to impact
shallow alluvial groundwater. A waste rock pile would be constructed and keyed into natural
ground with waste rock being compacted in lifts to provide stability. Proper compaction and
collection of runoff would minimize infiltration of water to the underlying alluvial groundwater.
Considering the poor baseline water quality, any potential infiltration from the waste pile is not
expected to degrade the alluvial groundwater quality substantially beyond current conditions.
The proposed project would perform all suitable reclamation activities to meet Colorado
Groundwater Quality Standards at compliance well locations, resulting in no cumulative
downgradient impacts to the regional groundwater.

Global Climate Change Cumulative Impacts to Groundwater

The lack of historic groundwater data makes quantifying climate change impacts to groundwater
infeasible. Historically, non-climatic factors such as irrigation have led to lowering of the
groundwater table. Groundwater systems respond more slowly to climate change than surface
water systems. However, climate change would affect groundwater recharge rates and
groundwater levels due to a shifting of recharge towards winter, earlier runoff, thawing of
permafrost, changes in vegetation, and increased magnitude of floods (Kundzewicz et al. 2007).
Cumulative changes that impact groundwater recharge (e.g., changes in precipitation, runoff
timing, variations in evapotranspiration associated with vegetation changes, or wildfire, etc.)
could affect groundwater levels. Climate shifts to hotter, dryer environments would be expected
to lead to decreased groundwater levels, which could reduce the presence and volume of springs
discharge, baseflow to streams, and available pumping resources.
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Cumulative Impacts of Groundwater on Global Climate Change
Not applicable.
Surface Water

The cumulative impact area is the project area and watershed. Past impacts to water quality have
been a result of the naturally occurring high intensity storm events that have caused the
selenium-laden soils to erode and wash sediment downstream to the Colorado River. Due to the
naturally occurring high concentrations, segments of the Colorado River are impaired for
selenium. Cumulative impacts on surface water bodies affected by the Proposed Action would
be limited primarily to water bodies that are affected by other projects within the same
watershed, such as the construction and long term impacts from other energy development in the
area and associated municipal communities growing to meet the population to support the energy
development. Direct in-stream impacts associated with construction runoff and increased
sediment loads during initial storm events following construction would have the greatest
impacts on surface water resources for all activities. Following a short term period of increased
erosion potential during construction, there should be little impact to surface-water hydrology
due to construction and operation of the Proposed Action. The CDPHE-Water Quality Control
Division (WQCD) requires a construction stormwater permit and industrial stormwater permit to
minimize the impacts of these activities. With the applicant complying with the CDPHE-WQCD
permitting requirements, long term impacts would be minimal, and sediment and selenium
contributions to the Colorado River insignificant.

Global Climate Change Cumulative Impacts to Surface Water

According to the EPA (1997) and Kundzewicz et al. (2007), warmer climate would lead to
earlier spring snowmelt, resulting in increased streamflows in winter and spring and decreased
streamflows in summer and fall. Most of Colorado’s reservoirs are small in relation to total
runoff; therefore, earlier snowmelt could reduce the reliability of many water supply systems
within the state by limiting the amount stored for use in summer. These effects could be
mitigated if summer rainfall increases (EPA 1997).

A warmer climate would increase the risk of floods and drought (Wetherald and Manabe 2002,
IPCC 2007, as cited in Kundzewicz et al. 2007). Snowmelt is forecasted to occur earlier in the
year and less abundant in the melt period, potentially leading to increased risk of drought in
snowmelt-fed basins in the summer and fall when water demand is the highest (Barnett et al.
2005, as cited in Kundzewicz et al. 2007). Increased drought in the project area could result in
decreased water availability for public consumption and recreation. Drought may also affect
vegetation, fisheries, soils, wildlife habitat, and the likelihood of increased occurrence and/or
more extensive wildfires. Decreased water availability may result in negative economic impacts
to the livestock industry, recreation industry, utilities, and farming/ranching as described in the
socioeconomics discussion within this section.

Cumulative Impacts of Surface Water on Global Climate Change
Not applicable.
Floodplains

The cumulative impact area is the floodplains within and surrounding the project area. The
cumulative impact on the floodplain would be the effect of floodwater storage during storm
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events. As the floodplains in the region are altered, their ability to provide floodwater storage
capacity for the region would be diminished. All of the potentially future developments in the
region have the possibility to impact floodplains cumulatively in the regions by either direct
construction within the floodplain or by creating impervious surface areas that could increase the
volume of water within the floodplains in this region. Because this project would not alter the
capacity for floodwater storage, it would not contribute to the cumulative impacts to regional
floodplains.

Global Climate Change Cumulative Impacts to Floodplains

Global climate change may lead to temperature increases, which may, in turn, result in earlier
spring snowmelt that may lead to flooding. As identified in the U.S. National Assessment of the
Consequences of Climate Change (1998), flooding may threaten public works that would require
major infrastructural changes. Major highways and side roads could be washed out, inundated,
or broken apart by increased frost-heave occurrences. Airport runways and railroad corridors are
also subject to similar climate-related damages disrupting other links in the transportation
system. These types of disruptions not only require major economic investments in repair or
rebuilding, but also could affect individuals’ economic livelihood. Increased commuter time,
higher food and other goods transportation costs, increased fuel taxes to cover road-construction
costs, were identified as a few of the likely economic and social consequences climate changes
may inflict (U.S. National Assessment of the Consequences of Climate Change 1998).

Cumulative Impacts of Floodplains on Global Climate Change
Not applicable.

Vegetation

The cumulative impact area is the project area. The greatest amount of disturbance associated
with the Proposed Action would be within shrubland vegetation associations, especially salt
desert shrub (194 acres) and sagebrush (68 acres) associations (Table 4-9, Vegetation
Associations Impacted by Proposed Action). Within the entire study area, approximately 0.64
percent of the shrublands, 0.37 percent of woodlands and forests, and 1.28 percent of talus, rock
outcrops, and bare soil would be directly impacted by construction and development activities.

Impacts of the Proposed Action would be an insignificant contribution to cumulative impact on
vegetation and invasive species that are part of the overall impacts of energy-related vegetative
disturbance in Mesa and Garfield counties. Reasonably foreseeable disturbance of native
vegetation is estimated to be hundreds of thousands of acres.

Global Climate Change Cumulative Impacts to Vegetation

Vegetation growth is governed by soil moisture, precipitation, temperature, evaporation, solar
radiation, and GHG concentrations. Vegetation models have shown that conifer forests would
shift northward and that lower-elevation forest ecotones would stay about the same or rise
slightly in the Rockies and Colorado Plateau due to climate change (Neilson 1998).

As previously mentioned in the soils discussion of this chapter, Colorado forests contain
approximately 80 percent of all above ground carbon in vegetation and about 40 percent of all
soil carbon and play a significant role in the carbon cycle. In some cases, the forests’ sink role
might enhance forest growth due to carbon dioxide fertilization. As a general rule, forest
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productivity and the diversity of species would increase with temperature, nutrient availability,
and precipitation (CDPHE 1998).

The frequency and intensity of drought conditions across Colorado could increase as net
precipitation levels decrease and soil moisture drops (CDPHE 1998). The consequences to
selected Colorado crops and livestock could be moderate to severe, especially along the western
slope and eastern plains (CDPHE 1998).

In addition, a large fraction of Colorado forests could be lost in response to increased summer
droughts resulting from decreased water availability (CDPHE 1998). Additionally, since water
shortages during part of the year already impact Colorado forests, this effect could be amplified
by intensification of summer soil water deficits. The overall impact could be an increase in the
incidence of summer drought and an increase in forest disease, pest outbreaks, and mortality
(CDPHE 1998). A direct result of this could be to increase the probability of forest fires and
extend the hazard to areas that are not now affected. In areas of the state with large quantities of
built up fuel, particularly Colorado’s Front Range forests, the risk of increased forest fires may
be exacerbated (CDPHE 1998).

Cumulative Impacts of Vegetation on Global Climate Change

Historical activities in the project area have included disturbance of vegetation through
development and other construction projects, agriculture, and restoration of vegetation. Any
cumulative vegetation-disturbing activity may contribute to global climate change through the
release of CO, sequestered in vegetation and soils. Any revegetation efforts would decrease
impacts on global climate change due to carbon sequestration.

Fish and Wildlife

It is estimated that energy development in Mesa and Garfield counties would impact hundreds of
thousands of acres of wildlife habitat. Habitat effectiveness would also be reduced due to
fragmentation and increased access. The loss of 68 acres of sagebrush habitat at the base of the
Book Cliffs would contribute to the loss of CDOW mapped winter range for deer, elk, and
pronghorn in the project area (see Figure 3-24, Winter & Severe Winter Range). The
contribution to the regional loss would be insignificant.

Global Climate Change Cumulative Impacts to Fish and Wildlife

As discussed in the vegetation discussion within this section, climate change models predict that
vegetation types would migrate northward due to climate change, thus potentially altering
current wildlife habitat.

As previously addressed in the recreation discussion within this section, wildlife contributes to
the recreation industry, and climate change may negatively affect wildlife, thus impacting the
recreation industry.

As discussed in Toweill (1998), climate-related changes that might have an impact on wildlife
include the following:

e Water availability and water quality

e Changes that affect the timing of plant development would affect the availability of food and
shelter for many species of wildlife

e Changes in plant distribution
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e Changes in wildlife habitat distribution and availability.

Changes in migration patterns due to climate change may also negatively affect wildlife. A
study done in Colorado found that if animal movements are disrupted by changing snow
patterns, increased wildlife mortality may result (Inouye et al. 2000 as cited in Fischlin et al.
2007). Natural disturbances (e.g., avalanches, fire, etc.) are strongly dependent on climate and
may prevent recruitment and limit migration responses of wildlife (Fischlin et al. 2007).

Cumulative Impacts of Wildlife on Global Climate Change
Not applicable.
Threatened and Endangered Species

Reasonably foreseeable regional development has the potential to impact Threatened,
Endangered, and Sensitive aquatic species in the Colorado River Basin through changes in water
quality, water withdrawals, and physical habitat disturbance. The diversion of up to 3 cfs of
water from Mack Wash, combined with other upstream water diversions, may lead to cumulative
effects on threatened and endangered aquatic species in Mack Wash. However, the effects of
water diversion would be mitigated with payment to the USFWS Recovery Program. This water
depletion and potential impacts to Mack Wash would be an insignificant contribution to potential
regional impacts.

Global Climate Change Cumulative Impacts to Threatened and Endangered Species

Global climate change impacts to Threatened and Endangered species would be identical to
global climate change cumulative impacts to fish and wildlife.

Cumulative Impacts of Threatened and Endangered Species on Global Climate Change
Not applicable.

45.2.2 Summary of Impacts and Mitigation Measures

Table 4-14, Summary of Impacts of Each Alternative Compared to the Proposed Action,
contains a comparison of each alternative to the Proposed Action by each resource discussed
within this document. The intent of this table is to help decision-makers and the public
understand how the impacts of the grade-separated crossing at CR M.8; noiseless crossing traffic
control devices; and Transmission Line Alternatives A, B, and C compare to the Proposed
Action.

Appendix B, Standard Practices and Mitigation Measures, lists all of the applicable laws,
regulations, policies, additional BLM/Cooperating Agency recommended mitigation and
enhancements, and operator-proposed features to mitigate impacts by resource.
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Table 4-14
SUMMARY OF IMPACTS OF EACH ALTERNATIVE COMPARED TO THE PROPOSED ACTION

Alternative

Resource

Grade-separated Crossing at CR M.8

Noiseless Crossing Traffic Control Devices

Transmission Line Alternative A

Transmission Line Alternative B

Transmission Line Alternative C

Land Ownership and Use

Long term impacts to land use from this
alternative would include a permanent
change in land use for land acquired to
construct the bridge to a utility ROW.
Temporary and permanent land use
impacts due to the grade-separated
crossing at CR M.8 are as follows:

e Temporary: A 100-foot bridge would
be constructed with a construction
ROW of 150 feet for a total
temporary disturbance of
approximately 0.3 acre

e Longterm: The permanent ROW
would decrease to 115 feet, yielding
approximately 0.3 acre of permanent
disturbance (no substantive difference
from temporary)

Same as Proposed Action.

Additional private lands north of the
Highline Canal would be required for
construction of the transmission line.

Additional private lands north of the
Highline Canal would be required for
construction of the transmission line.

Same as Proposed Action.

Grazing

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Wilderness and Special Designations

Same as Proposed Action.

Same as Proposed Action.

Transmission Line Alternative A would
cross 4.11 miles of BLM lands within the
North Fruita Desert SRMA as compared
to 7.09 miles crossed by the Proposed
Action. Therefore, impacts of Alternative
A would be less than the Proposed Action.

Transmission Line Alternative B would
cross 5.83 miles of BLM lands within the
North Fruita Desert SRMA as compared
to 7.09 miles crossed by the Proposed
Action. Therefore, impacts of Alternative
B would be less than the Proposed Action.

Transmission Line Alternative C would
cross 7.69 miles of BLM lands within the
North Fruita Desert SRMA as compared
to 7.09 miles crossed by the Proposed
Action. However, 3.4 miles would
parallel the railroad/pipeline corridor;
therefore, impacts of Alternative C would
be less than the Proposed Action.

Recreation

Same as Proposed Action.

Same as Proposed Action.

Transmission Line Alternative A crosses 1
trail as compared to 6 trails crossed by the
Proposed Action. Therefore, impacts to
recreation under this alternative would be
less than the Proposed Action.

Transmission Line Alternative B crosses 1
trail as compared to 6 trails crossed by the
Proposed Action. Therefore, impacts to
recreation under this alternative would be
less than the Proposed Action.

Transmission Line Alternative C crosses 5
trails as compared to 6 trails crossed by
the Proposed Action. Therefore, impacts
to recreation under this alternative would
be less than the Proposed Action.

Socioeconomics

The construction employment and
expenditures for this crossing could be
slightly more than those for the rail spur
as proposed. If so, the temporary
employment and income effects
associated with the construction phase of
the project may be marginally greater than
those of the Proposed Action. This
alternative would lessen some of the
social/community concerns regarding
traffic safety and noise impacts.

Socioeconomic impacts under this
alternative would in general be similar to
those of the Proposed Action. This
alternative would lessen some of the
social/community concerns regarding
noise impacts.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.
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Table 4-14
SUMMARY OF IMPACTS OF EACH ALTERNATIVE COMPARED TO THE PROPOSED ACTION

Alternative

Resource

Grade-separated Crossing at CR M.8

Noiseless Crossing Traffic Control Devices

Transmission Line Alternative A

Transmission Line Alternative B

Transmission Line Alternative C

Transportation

Construction of a grade-separated
crossing at CR M.8 would lessen
transportation impacts as compared to the
Proposed Action, as traffic would not be
required to stop when a train passes
through the intersection. Traffic safety
would be better.

Same as Proposed Action

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Utilities Same as Proposed Action. Same as Proposed Action. Same as Proposed Action. Same as Proposed Action. Same as Proposed Action.
Visual A grade-separated railroad crossing at CR | Noiseless crossing gate systems consist of | Transmission line Alternative A is Transmission line Alternative B is Transmission line Alternative C is
M.8 would involve construction of a a series of automatic flashing-light signals | adjacent to 90 parcels of land south of the | adjacent to 82 parcels of land south of the | adjacent to 96 parcels of land south of the
bridge supported by concrete capped and gates where the gates extend across Highline Canal, crosses 19 parcels of Highline Canal, crosses 5 parcels of Highline Canal, and crosses 5 trails in the
piles. The bridge over Mack Wash and both the approach and departure side of private land north of the Highline Canal, private land north of the Highline Canal, North Fruita Desert SRMA. Over 18,000
CR M.8 would be approximately 35 feet roadway lanes. Unlike two-quadrant gate | and is adjacent to 1 trail in the North and crosses 1 trail under construction in feet of the transmission line would parallel
higher than the existing road grade. This | systems, noiseless crossing gates provide | Fruita Desert SRMA. North of the the North Fruita Desert SRMA. Visual the railroad and water pipeline, putting the
would be highly visible to travelers on additional visual constraint and inhibit Highline Canal, the line would be parallel | impacts to residents north of the Highline | visual scars in one corridor for that length
CR M.8. nearly all traffic movements over the with and adjacent to CR 16 for over 5 Canal would be greater than the Proposed | of line. The transmission line would come
crossing after the gates have been lowered | miles (see Figure 2-12, Proposed Mine Action, as there is currently no within 0.25 mile of SH 139 at its closest
(USDOT 2002). These systems are Facilities, Map 1 of 5). There are transmission line crossing those private point, but is that close for only a short
designed to be highly visible for the currently no transmission or distribution land parcels. segment (less than 0.5 mile).
purpose of increasing safety, especially lines along CR 16 in that location. Visual
when a train is approaching and crossing impacts to residents north of the Highline
the county roads. Canal would be greater than the Proposed
Action, as there is currently no
transmission line crossing those private
land parcels.
Noise A grade-separated crossing at CR M.8 This alternative would eliminate the need | Same as Proposed Action. Same as Proposed Action. Same as Proposed Action.

would reduce noise impacts as compared
to the Proposed Action, as the horn would
not be sounded at the crossing. Noise
impacts would be limited to the passing of
the train.

for train horns at either or both at grade
crossings; substantially lowering the noise
impacts.

Hazardous Materials

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Health and Safety

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Air Quality

Impacts may be marginally lower than the
Proposed Action, as vehicles would not be
stopped and idling at the CR M.8§
crossing.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Cultural Resources

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Paleontology

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Geology

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.
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Table 4-14
SUMMARY OF IMPACTS OF EACH ALTERNATIVE COMPARED TO THE PROPOSED ACTION

Alternative

Resource

Grade-separated Crossing at CR M.8

Noiseless Crossing Traffic Control Devices

Transmission Line Alternative A

Transmission Line Alternative B

Transmission Line Alternative C

Soils Impacts to soils from this alternative Same as Proposed Action. The majority of impacts to soils would be | Impacts to soils from this alternative Impacts to soils from this alternative
would include temporary impacts to soils similar as described for the Proposed would be slightly less than those would be slightly less than those described
from construction of the bridge over Mack Action. Because this alternative follows described for the Proposed Action, due to | for the proposed transmission line due to
Wash and the railroad grade and raising CR 16 north of the Highline Canal, reduced acres of disturbance. the transmission line following the rail
the grade of CR M.8. impacts to soils would be slightly lower and pipeline corridor for 3.4 miles. This

than the Proposed Action, as no new would eliminate the need for additional
access roads would be required. access for this length of transmission line.

Groundwater Same as Proposed Action. Same as Proposed Action. Same as Proposed Action. Same as Proposed Action. Same as Proposed Action.

Surface Water

Same as Proposed Action.

Same as Proposed Action.

Impacts during construction would be
slightly greater than the Proposed Action
due to the line’s location in the Big Salt
Wash alluvial floodplain.

Impacts during construction would be
slightly greater than the Proposed Action
due to the line’s location in the Big Salt
Wash alluvial floodplain.

Same as Proposed Action.

Floodplains Same as Proposed Action. Same as Proposed Action. Impacts during construction would be Impacts during construction would be Same as Proposed Action.
slightly greater than the Proposed Action | slightly greater than the Proposed Action
due to the line’s location in the Big Salt due to the line’s location in the Big Salt
Wash alluvial floodplain. Wash alluvial floodplain.
Vegetation Long term impacts to vegetation would Same as Proposed Action. Alternative A results in slightly decreased | Alternative B results in slightly decreased | Alternative C results in slightly decreased

result from construction of a grade-
separated crossing at CR M.8. Impacts
would be slightly greater due to the larger
footprint of the bridge and grade.

disturbance compared to the Proposed
Action, with 6 acres of disturbance on
BLM lands and less than 1 acre on private
lands.

disturbance compared to the Proposed
Action, with 10 acres on BLM lands and
less than 1 acre on private lands.

disturbance compared to the Proposed
Action, with 11 acres on BLM lands and
less than 1 acre on private lands.

Wetlands and Riparian

This alternative would impact an
additional 0.33 acres of wetland as
compared to the Proposed Action for a
total wetland impact of 0.43 acres of
jurisdictional wetlands. Additional impact
would be related to replacement of the
Mack Wash bridge. NWP #12 would be
applicable.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Fish and Wildlife

Construction of the grade-separated
crossing at CR M.8 could result in
temporary increases in sediment and
would result in the permanent removal of
a small amount of vegetation at the
location of the crossing as compared to
the Proposed Action.

Same as Proposed Action.

Alternative A results in slightly decreased
habitat disturbance compared to the
Proposed Action.

Alternative B results in slightly decreased
habitat disturbance compared to the
Proposed Action.

Alternative C results in slightly decreased
habitat disturbance compared to the
Proposed Action.
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Table 4-14
SUMMARY OF IMPACTS OF EACH ALTERNATIVE COMPARED TO THE PROPOSED ACTION

Alternative

Resource

Grade-separated Crossing at CR M.8

Noiseless Crossing Traffic Control Devices

Transmission Line Alternative A

Transmission Line Alternative B

Transmission Line Alternative C

Threatened and Endangered Species

Same as Proposed Action.

Same as Proposed Action.

This alternative reduces the amount of salt
desert shrub vegetation disturbed by the
project by 73% to 0.49 acres. Because
this represents potential Grand buckwheat
habitat, this alternative may result in a
decrease in total impacts to this species.
Assuming 55-100% of this vegetation
association is occupied habitat then 360 to
654 Grand buckwheat may be removed
during construction of this alternative.

.This alternative reduces the amount of
salt desert shrub vegetation disturbed by
the project by 12% to 1.6 acres. Because
this represents potential Grand buckwheat
habitat, this alternative may result in a
decrease in total impacts to this species.
Assuming 55-100% of this vegetation
association is occupied habitat then 1,175
to 2,137 Grand buckwheat may be
removed during construction of this
alternative

There is less new disturbance with this
route than any of the other transmission
line routes including the Proposed Action
transmission route since it converges with
the railroad spur corridor for 3.4 miles.
This alternative reduces the amount of salt
desert shrub vegetation disturbed by the
project by 21% to 1.43 acres. Because
this represents potential Grand buckwheat
habitat, this alternative may result in a
decrease in total impacts to this species.
Assuming 55-100% of this vegetation
association is occupied habitat then 1,050
to 1,910 Grand buckwheat may be
removed during construction of this
alternative.
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