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6.0 PROJECT ALTERNATIVES

Consideration of alternatives to the proposed Blythe Energy Project Phase II (BEP II) are required as a part of environmental review under the California Energy Commission’s rules, and consistent with the California Environmental Quality Act (CEQA).  Although the selection of alternatives for consideration varies for individual projects, the “No Project” alternative must be considered in every case.  A “reasonable range” of project alternatives must also be discussed and selected for consideration with a goal to address potential environmental impacts of the proposed project.  The selection of alternatives is limited to those options that may lessen or avoid environmental impacts without undermining attainment of the overall project goals.

This section describes the site selection criteria used in determining the proposed location and configuration of the BEP II, and provides analysis of each alternative.  Alternatives considered for evaluation in this section include:

· The “No Project” alternative, under which the new BEP II power generating facility would not be developed in the Blythe region.

· An alternative site located south of the City of Blythe on the floor of the Palo Verde Valley.

· An alternative site located northwest of the proposed BEP II site within the boundaries of the Blythe Airport property.

· Alternative cooling systems.

· Alternative power plant configurations.

· Alternative electrical generating technologies.

6.1
NO PROJECT ALTERNATIVE

6.1.1
Description

Under the “No Project” alternative, BEP II would not receive authorization to construct and operate a new power generating facility near Blythe, California.  As a result, the proposed BEP II would not be constructed.  Subsequently, energy that would have been produced by the proposed BEP II facility would need to be generated by another available generating source.  Most of the current electrical power generating sources in California include a mix of older thermal power generation facilities that operate at lower efficiency and release larger quantities of air and other pollutants per unit of power generated than will the proposed BEP II or old hydroelectric facilities.

The State of California has experienced shortages in electrical power during the second and third quarters of 2001.  These shortages in electrical power are expected to continue into the near future.  These electrical power shortages have resulted in “blackouts” in some areas and straining of electrical generating resources in and out of the state.  As a result, the State of California has implemented several provisions encouraging additional development of electric generating capacity in the state.  Under the “No Project” alternative, additional electric power would not be generated by the proposed BEP II.  Therefore, current power plant facility levels in California would be maintained, and the expansion of a power plant to meet the projected electrical shortfall in the state would not take place.

The owner of BEP II long-term business plan is to develop merchant power plants in California and in other states in the United States.  The purpose of merchant power plants such as the BEP II is to generate and sell electric power in a competitive market.  To be competitive in an open market, a generating facility needs to be operated in a cost-effective manner and produce power at a cost that is acceptable to end users.  The investment risks for facilities development in a competitive market are not borne by the ratepayers, but are instead incurred by the private developer.

6.1.2
Potential Environmental Impacts

The BEP II will produce electricity for the restructured market, while consuming less fuel and discharging fewer air emissions and pollutants for each energy unit generated in comparison to other existing, older generation facilities in the region.  The improved power generation efficiency represented by this type of advanced technology power plant presents a net environmental benefit to the State of California.

As documented throughout this Application for Certification (AFC) report, BEP II designs and mitigation measures have been proposed to ensure that development of the proposed project power plant will not produce any significant or unavoidable environmental impacts.  Therefore, selection of the “No Project” alternative does not offer any substantive environmental benefits.  In addition, selection of the “No Project” alternative fails to satisfy objectives of California’s restructured energy market, and would impair the applicant’s business plan for the development of a new “merchant power” generation facility.

The State of California has experienced electrical shortages in 2001.  These electrical shortages pose an environmental, public health, and risk issue.  As result of these projected electrical shortages, California has encouraged the expansion of electrical generating facilities within the state.  Under the “No Project” alternative, the BEP II would not be built and projected electrical shortages in the state would likely continue; thereby, failing to fulfill California’s endeavor of expanding electrical power generation in the state.

6.2
ALTERNATIVE SITES

6.2.1
The Proposed Site

The original Blythe Energy Project (BEP) evaluated potential power plant sites in Southern California, ranging from San Diego and the Imperial Valley to the lower Central Valley and Bakersfield area.  Additionally, Indian Tribal Land on the Arizona side of the Colorado River was identified as a potential site for this power plant prior to selection of the current site near Blythe.  Blythe Energy is currently working with CEC staff to amend the BEP license to expand the BEP site boundary to accommodate one of the two evaporation ponds for BEP.  Once the amendment is approved, the total BEP site area would be expanded to 152 acres. Because the proposed BEP II site will be located within the area evaluated by the BEP, the alternatives evaluated for BEP are directly germane to the proposed BEP II site.

The major criteria used in the BEP and BEP II site selection process included:

· Availability of local electrical transmission system interconnection.

· Presence of high-volume, high-pressure natural gas pipelines.

· Suitable water supplies for cooling systems.

· Availability of vacant and compatible land.

· Proximity to electrical transportation corridors.

· Ability to avoid or minimize environmental constraints.

· Permitting feasibility.

· Political feasibility.

· Avoidance of competing power plants.

Based upon screening of several potential sites in southern California and southern Arizona, the site adjacent to the Western Area Power Administration’s (Western) Blythe Electrical Substation was selected as the preferred location for constructing a power plant.  The BEP site was selected for the following reasons:

· Proximity to Transmission Hub - The BEP power plant site is less than 2,000 feet west of the Western’s Blythe Electrical Substation.  This electrical substation provides access to the regional grid system with markets in Arizona and southern California.  The substation is part of the regional grid operated by Western.  The close proximity of the BEP electrical power station allows delivery of power into the grid efficiently without the construction of extensive new transmission lines, thereby, minimizing potential for a range of land use, visual, and related environmental impacts often associated with these linear facilities.

· Available Land - Sufficient land is available at the BEP site to construct the power plant and all support facilities.  This land is undeveloped and currently not used for agriculture or other purposes.

· Natural Gas Supply - The BEP power plant site is approximately 0.80 miles north of two major interstate high-pressure natural gas pipelines owned by Southern California Gas (SoCalGas) Company.  Additionally, the site is about 9.5 miles west of an El Paso Natural Gas Company natural gas terminal, located on the Arizona side of the Colorado River.  These two natural gas sources offer two options for BEP to interconnect with adequate and reliable fuel supplies.

· Water Supply - Water in sufficient quantity and quality is available from the groundwater source below the BEP site.  To ensure that regional water supplies will not be impacted in any way, and that there is no net increase in water usage in the Palo Verde Irrigation District (PVID), a water conservation offset program was implemented by the BEP to offset all groundwater use serving the project, and will be expanded to offset groundwater use at BEP II.

· Land Use Compatibility - The nearest city to the BEP site is Blythe.  Downtown Blythe is located approximately 5 miles east.  Except for isolated farm residents and the nearby Blythe Airport, the nearest populated area is a small unincorporated area Mesa Verde (Nicholls Warm Springs), about 2.5 miles west of the BEP power plant site.  Otherwise, lands surrounding the power plant are undeveloped, or in active agricultural use.  The nearby Blythe Airport property has been identified by Riverside County and the City of Blythe as the site of the Blythe Airport Industrial Park, a long-term commercial/industrial development scheme for the City.  The BEP could provide both electrical power and/or steam directly to future commercial or industrial residents of this designated industrial area.

· Environmental Constraints - The BEP site has an expected low impact on the environment, given its proximity to the industrial lands at the airport, remoteness from residential areas, elevation above most populated areas, low traffic conditions, and absence of any significant biological or cultural resources.

· Visual Effects - The BEP site is screened from most viewpoints within the City of Blythe and other locations in the Palo Verde Valley, because it is offset from the edge of the Palo Verde Mesa.  Visibility from the highway less than one-mile south is also limited by topography.

· Political and Regulatory Acceptability - The political and regulatory agencies in the area are generally supportive of industrial economic development, and have expressed strong interest in the BEP, because this project has shown that the power plant can be developed in a manner that does not degrade the local environment.

The above selection advantages for the BEP will also apply to the BEP II.  The construction of the proposed BEP II will also have further positive benefits over the original site selection.  These further advantages include the following:

· Transmission Hub - BEP II will connect to the regional electrical grid using the transmission lines and Buck Boulevard Substation being constructed as part of the original BEP.  This will avoid construction of additional electrical transmission lines off-site.

· Natural Gas Supply - BEP II will use the natural gas pipeline being constructed as part of the BEP.  This natural gas pipeline has the capacity to provide natural gas to both the BEP and BEP II.  The use of this natural gas pipeline will avoid the need to construct another off-site pipeline.

· Land Use Compatibility - BEP II will be located directly on the amended BEP site, which is a compatible land use.

· Visual Affects - The BEP II will be constructed adjacent to the BEP.  Therefore, the visual effects in the surrounding area of the BEP II will be compatible with existing conditions.

· Redundant Facilities - In addition to using electrical transmission and natural gas supplied by the BEP, the BEP II can also use other facilities being constructed as part of BEP.  These other facilities include administration, maintenance, roads, evaporation ponds, and support personnel.

6.2.2
Alternative Sites

As stated above, the criteria used in the site selection process for the BEP also apply to identification of two alternative sites for the BEP II within the Blythe area.  These two other potential sites in the Blythe area with sufficient land area were evaluated as a result of the screening process used for the BEP.  Figure 6.0-1 identifies the location of the two alternative sites in the Blythe area that were evaluated.

6.2.2.1
Alternative Site Selection Criteria

Two alternative site locations in the Blythe vicinity were identified for the BEP II using the same criteria listed above.  General characteristics of these sites are presented in Table 6.0-1, including property size, zoning, and current land use and improvements at the alternate site locations.

	TABLE 6.0-1

Site Selection Criteria for BEP II

	Alternative Site
	Site Size (acres)
	Zoning Designation
	Current Land Use and Improvement

	Site A:  City of Blythe - South
	>50
	Industrial - Commercial
	This area is currently used and planned for industrial and commercial activities.  Railroad tracks are located on the east side of the property and natural gas pipelines are located just north of the site.

	Site B:  Blythe Airport - east side
	>50
	Industrial - Commercial
	This area is undeveloped and within the Blythe Airport property.  Natural gas pipelines are located south of the site, and Western’s Blythe Substation is located east of the property.


6.2.2.2
Alternative Site Description and Feasibility

6.2.2.2.1
Site A - South of the City of Blythe 

Site A is located just south of the City of Blythe in the Palo Verde Valley.  The City of Blythe is planning to incorporate this area and develop and zone it for commercial and/or industrial uses.  The area is bordered to the north by 16th Avenue, to the east and south by the Atchison, Topeka, and Santa Fe Railroad line, and to the west by Lovekin Boulevard.  This site has a total of approximately 150 acres of land available for development.  Site A is level land and surrounded by industrial and agricultural land uses.

This alternative would require the construction of a new electrical transmission line for interconnection to the regional electrical grid.  The nearest electrical location for tie into the electrical grid is the Western’s Blythe Electrical Substation, approximately 5.5 miles northwest of Site A.  Access to this substation would require the construction of overhead high-voltage lines along the Palo Verde Valley and up the east face of the Palo Verde Mesa.  Most of the transmission line would pass through agricultural land, except the area along the face of the mesa, which has typical desert flora.

This alternative would require the construction of a new natural gas pipeline.  Two SoCalGas pipelines run along 14th Street, about one-mile north of the site.  Connection of this gas pipeline to Site A would require the construction of an underground pipeline, south along Lovekin Boulevard.

6.2.2.2.2
Site B - Within the Blythe Airport

Site B is located within the Blythe Airport property boundary on the Palo Verde Mesa.  This airport is currently under a long-term 75 year lease to the City of Blythe by the County of Riverside.  The site is located to the northeast of the northwest and southeast airport runway.  Site B is bordered to the northeast by the airport perimeter road, to the southeast and northwest by vacant land, and to the southwest by one of the airport taxiways.  This site has up to 257 acres available for development.  The land is generally flat and currently vacant.  The site is at the same elevation as the airport runway and facilities.

This alternative would require the construction of a new electrical transmission line.  The nearest connection into the regional electrical grid would be at either the Buck Boulevard Substation, (constructed as part of original BEP) or to the Western Blythe Electrical Substation.  The Buck Boulevard Substation is about 2.5 miles southeast of Site B, and the Western’s Blythe Electrical Substation is located approximately three miles southeast of Site B.  An overhead high-voltage transmission line would have to be constructed to either of these substations.

This alternative would require the extension of the natural gas pipeline from the original BEP site or the construction of a new gas pipeline to one of the two SoCalGas pipelines, located approximately 2.75 miles south of Site B.  An underground pipeline would have to be constructed for either interconnect point selected.  These pipeline routes would likely run along the eastern airport boundaries and traverse over mostly unimproved land.

6.2.2.3
Comparison of Alternative Sites

The primary reasons for selecting the proposed BEP II site were its proximity to the existing Buck Boulevard Substation and natural gas supply pipeline at the BEP.  Additionally, the site is close to the planned Blythe Industrial Park and its land use is compatible with BEP.  The Blythe Industrial Park location provides a future potential for BEP II to supply electrical power and/or steam directly to a nearby commercial and/or industrial user(s).  The selection of the BEP II site also has the lowest overall environmental impact when compared to the other two alternatives, because the site has already been environmentally evaluated and disturbed by construction of the BEP.

The main disadvantages of the Site A alternative, south of the City of Blythe, is its proximity to nearby sensitive receptors and the high groundwater table in the area.  The closer proximity to nearby sensitive receptors (e.g., residents in the City of Blythe) would increase the potential impacts of noise, construction traffic, visual intrusion, and possible exposure to hazardous materials.  The site’s high groundwater table poses increased design challenges and construction impacts due to the seismic risk associated with saturated soils.  Additionally, Site A would require construction of a separate transmission line and natural gas pipeline.

Site B, located at the airport, has similar advantages as the proposed BEP II site.  The main disadvantage of this site was the need to construct additional linear facilities (natural gas pipeline and transmission line), and potentially additional interference with airport operations by placing the exhaust stacks higher on the Palo Verde Mesa and closer to the main runways.

Table 6.0-2 provides a summary of the potential environmental characteristics of the proposed BEP II site with the two alternative sites examined.

	TABLE 6.0-2

Comparison of Environmental Impacts of the Proposed Site

and Two Alternative Sites

	Environmental Characteristics
	Proposed Site Adjacent to the Original BEP
	Site A
Valley Floor,

South of Blythe
	Site B
Within Airport, West of Blythe

	Potential to Impact Cultural Resources
	Low
	Low to Moderate
	Low to Moderate

	Land Use Incompatibility
	Very Low
	Low to Moderate
	Low to Moderate

	Noise Impacts
	Low
	Moderate
	Low

	Traffic Impacts
	Low
	Moderate during construction; Low during operation
	Low

	Pipeline/Transmission Line
	Very Low
	Moderate
	Moderate

	Visual Intrusion
	Low
	Moderate to High
	Low

	Socioeconomic Effects
	Low
	Low
	Low

	Risk to Human Health and Air Quality
	Low
	Low to Moderate
	Low

	Potential to Impact Public Health
	Low
	Low
	Low

	Risk to Humans from Off-Site Migration of Hazardous Materials
	Low
	Low to Moderate
	Low

	Potential to Generate Significant Wastes
	Low
	Low to Moderate
	Low to Moderate

	Potential to Affect Biological Resources
	Very Low
	Low to Moderate
	Low

	Impact on Local and/or Regional Water Supply
	Low
	Low
	Low

	Potential to Remove Prime Agricultural Land
	Low
	Low
	Low

	Impacts to Paleontological Resources
	Very Low
	Low
	Low

	Exposure to Geologic Hazards
	Low
	High
	Low


The proposed site for BEP II was selected as the environmentally superior alternative over other two local alternative sites.  As provided in Table 6.0-2, the potential environmental impacts of the BEP II site are the same as, or, in most cases, less than Alternative Sites A or B.  Additionally, the proposed BEP II site will not require the development of new linear facilities (natural gas pipeline and electrical transmission lines), and it has the advantages of direct interconnection to the Buck Boulevard Substation, which is being constructed as part of the BEP and intertie into the regional power grid at Western’s Blythe Substation over either Alternative Site A or Site B.  The direct access to natural gas and electrical transmission within the site will reduce the overall environmental impacts of BEP II project.  Also, the construction of BEP II within the boundaries of the amended BEP property reduces the need to construct or develop redundant facilities (e.g., administration, maintenance, property access routes, and internal substation).  Finally, much of the proposed BEP II power plant will be constructed on land already evaluated for the original BEP.

6.3
TRANSMISSION LINE ROUTING ALTERNATIVES

The BEP II will directly tie into the Buck Boulevard Substation, which is being constructed as part of the BEP.  This substation is located within the overall Project site.  Construction of additional transmission lines off-site for the BEP II facility will not be necessary.  Therefore, alternative transmission lines routes do not need to be evaluated for this project.

6.4
NATURAL GAS DELIVERY PIPELINE ALTERNATIVES

BEP II will be supplied with natural gas by the pipeline being constructed as part of the BEP.  This pipeline has the capacity to supply natural gas to both the BEP and the BEP II facilities.  This main natural gas pipeline will terminate near the BEP II site and within the overall power plant facility boundary.  A pipeline will be needed to connect the BEP with BEP II.  This connection, however, will be constructed within the Project site.  Consequently, an off-site pipeline will not be needed for this project.  Therefore, evaluation of alternative natural gas pipeline routes will not be needed or required for the proposed BEP II.

6.5
ALTERNATIVE COOLING SYSTEMS

BEP II plans to use local groundwater as the source for cooling system water.  Approximately 3,300 acre-feet of groundwater will be consumed annually for cooling and operational purposes.  This water use will be offset as described in Section 8.13 of this AFC through implementation of an expanded water conservation offset program to ensure that the project does not alter net water use in the Palo Verde Valley.

6.5.1
Dry-Cooling Evaluation

Some recent power plant projects in California and other western states have incorporated dry-cooling technologies in response to findings or perceptions of significant adverse impacts on local and regional water sources.  While dry-cooling is technically feasible in some applications, this technology has substantial limits in a very dry, hot climate as is experienced in the Blythe region.  Under the extreme high summer heat conditions in the Blythe area, dry-cooling is estimated to reduce efficiency of the power plant by 5 to 7 percent during high temperature periods.  Therefore, for 6 to 8 months (e.g., March/April through September/October) or approximately 60 percent of the power plant operational time, the plant would be operated at a reduced efficiency.  The efficiency loss would average 2 percent over the course of the year.  This loss of efficiency would significantly impair the project’s competitiveness as a “merchant power” generation facility.  The project’s lifetime cost for additional fuel to export the same amount of energy at the reduced heat rate of a dry cooled plant that a wet cooled plant could export would be approximately $17 million.

In addition, the cost of dry-cooling represents a capital expenditure of approximately $22 to 24 million for a 520 MW plant.  This represents an expenditure of an additional 8 to 10 percent for design and construction, with additional operations and maintenance (O&M) expenses over the life of the project.  The net present value of the lifetime O&M costs are estimated to be $3.8 million.  This additional expenditure will also have an impact on the economy of project construction and the project’s competitiveness as a “merchant power” generator.

The dry-cooling equipment would also change the visual and noise characteristics of the power plant as well as the overall footprint of the plant.  The dry-cooling structures required for a power plant of this size and in this climate would occupy a block approximately 400 feet by 200 feet  – more than three times the footprint of a cooling tower for similar duty, and about 120 feet in height; a cooling tower would be approximately 40 feet high.  The substantial air-exchange fan units integral to such a system would also result in more localized noise generation.

See Appendix 6.0 for a more detailed discussion of dry-cooling.

6.5.2
Hybrid Wet-Dry Cooling Evaluation

Hybrid wet-dry cooling towers are commonly used in applications that require plume abatement.  The plume abatement feature is typically only used when local atmospheric conditions produce a visible plume.  Consequently, the annual difference in evaporation rate is small compared to conventional wet-cooling towers.  Use of the plume abatement feature to conserve water will result in lower power production efficiency and increased O&M costs.  The initial cost of the hybrid wet-dry cooling system will result in an increase in capital expenditure between that of a conventional wet-cooling tower and the $22 to $24 million additional cost of a dry-cooling system.

As with dry-cooling, there would be greater potential for visual and noise impacts with a hybrid system.  Therefore, since there is no need for plume abatement, and no significant environmental benefits associated with hybrid cooling, this option was not pursued.

6.5.3
Proposed Wet-Cooling System

Wet-cooling was selected for the BEP II after comprehensive evaluation and assessment of potential impacts to local and regional water resources in the Blythe area.  As addressed in detail in Section 7.13, Water Resources, water supplies are available for power plant cooling and operational purposes.  Additionally, water development for BEP II will be developed in a manner that will not pose environmental impacts to the local or regional water supply.

Finally, the water conservation offset program for BEP II provides there will be no net change in water use within PVID as a result of this project.  Therefore, since there are no significant adverse impacts on the local and regional water resources, there is no compelling environmental benefit to be obtained by utilizing dry-cooling or hybrid wet-dry cooling technologies for the BEP II.

6.6
ALTERNATIVE PROJECT CONFIGURATIONS

The proposed 520 Megawatt (MW) power plant configuration of BEP II is the result of a wide array of design and operation conditions.  The main factors affecting the configuration of the power plant are given as follows:

· The commercial availability of a gas turbine generator at the size required for cost-effective operation of the power plant facility.

· The economies of scale for the construction and operation of this size of power generating facility.

· The location and availability of nearby fuel supplies and regional electrical power transmission grid.

· The forecast market demand for electrical power in the region.

The proposed design configuration for BEP II consists of “F-Class Technology.”  This type of equipment is the latest type of commercially demonstrated combustion gas turbine technology.

Several other configurations were evaluated for BEP II.  This evaluation considered smaller and larger capacity plant as well as a design with increased or decreased combustion turbine, steam turbine, and recovery steam generators.  After thorough review of the design, engineering, construction, operation, and market considerations, two 170 MW combustion turbine generators (CTGs), two heat recovery steam generators (HRSGs), and one steam turbine generator (STG) providing a nominal 520 MW plant capacity configuration was selected as the most viable alternative for BEP II.

6.7
ALTERNATIVE TECHNOLOGIES FOR POWER GENERATION

A “merchant power” generator will own BEP II.  Therefore, the facility will not be owned by a California utility or by an affiliate of a California utility that sells its electrical power to a California utility directly.  As indicated earlier, BEP II is a “merchant plant”, as defined by the California Energy Commission (CEC) in its Electricity Report in 1995.  As a “merchant plant”, BEP II will be competing with other electrical power plants and generators in selling their electricity in a competitive deregulated market.  The ability of BEP II to compete with these other generators is the critical factor for the success of the project.  Therefore, the power plant technology to be used for the BEP II has been carefully evaluated by this “merchant power” generating facility.

Alternative technologies were considered in the project evaluation.  These alternative technologies were evaluated using a selection methodology described below.  These alternative were rejected in favor of the natural gas fired combined cycle technology.  The selected alternative is the basis of this application to the CEC.

The selected methodology and other technologies considered for BEP II are described in the following subsections.

6.7.1
Selected Methodology 

Alternative technologies considered for BEP II were the ones that could provide a steady electrical supply rather than those that would only provide peak or intermittent generation of electrical power.  This criterion was selected because the financial viability of BEP II depends upon the ability of the facility to sell the maximum amount of electrical energy as possible in a competitive market.  Solar and wind technologies with no fuel cost were also reviewed to determine whether they could be an economical alternative in a competitive electrical power generation market.

The selection methodology for examining technical viability for BEP II was a stepped approach.  Each of the steps contained a number of review criteria.  Three steps were selected, with each technology evaluated having to pass all steps.  The first two steps deal with commercial availability (Step 1) and implementability (Step 2).  The final step (Step 3) dealt with the determination of the technology with the lowest or near lowest cost.  A brief description of these steps is provided in the following discussion.

· Step 1, Commercial Availability - In this step, the technology needed to be proven as commercially available and with equipment which is both practical and reliable.  Finally, the direct cost of the equipment must be within acceptable limits.

· Step 2, Implementability - In this step, the technology must be implementable.  Implementable technologies must meet environmental, public safety, public acceptability, public regulatory, fuel availability, financial, and system integration criteria for the project area.

· Step 3, Cost-Effective - In this step, the technology must be financially competitive.  Financially competitive includes equipment, construction, operation and maintenance (O&M), operational, and other costs.  This item is critical in determining the viability of the technology to compete effectively in the California newly deregulated market near the time BEP II begins commercial generation of electricity.  When possible, overall cost of the technology will be represented in cents per kilowatt-hour.

The above stepwise methodology is used in examining each of the technologies given in the following subsections.
6.7.2
Technologies Reviewed

The technologies review is organized according to the type of fuel used to power the electrical generating equipment.  Fuels evaluated include oil and natural gas, coal, nuclear reaction, water (hydroelectric, ocean conversion, and geothermal), biomass (municipal solid waste or cogeneration), and solar radiation.  The results of this comparison are summarized in Table 6.0-3 and 6.0-4 below.

Table. 6.0-3 provides a text description of the alternative technology and the merits of the technology when compared to the proposed technology.  Table 6.0-4 compares the alternative technologies with respect to the Step 1, Step 2 and Step 3 criteria described above.

	TABLE 6.0-3

Comparison of Alternative Technologies for Power Generation

	Alternative Technology
	Description
	Merits Relative to Proposed

	Oil or Natural Gas Fired Units

	Conventional Boiler-Steam Turbine 
	Furnace/boiler system creates steam that is passes through turbine.  Maximum efficiency is 35-40%.
	Would emit more airborne pollutants.  Would cost from 5.5-7.5 cents/kw-hour.

	Supercritical Boiler-Steam Turbine Units
	Same as conventional but at higher pressure to improve efficiency.
	Equipment and operation costs are about the same as conventional boiler-steam turbine.

	Simple Combustion Turbine
	Gas or combustion turbine directly drives electrical generator.


	Relatively low efficiency results in costs of 5.5-7.5 cents/kW-hour.



	Conventional Combined Cycle (proposed for BEP II)
	Combustion turbine drives generator, with exhaust gases driving HRSG.
	Lower air pollution emissions and lower cost (3.5-5 cents/kW-hour) then above technologies.

	Kalina Combined Cycle
	Same as conventional, but replaces water in HRSG with water/ammonia mixture.


	Efficiency is 60-75 percent in bench-scale testing, but not yet commercially available.

	Advanced Gas Turbine Cycle
	Various improvements on combined cycle including steam-injected gas turbine (SIGT), intercooling steam recuperated gas turbine, chemically recuperated gas turbine, etc.


	Only SIGT is commercially available at this time.  Efficiency SIGT is lower than proposed technology.

	Fuel Cells
	Electrical current developed by electrochemical process combining hydrogen and oxygen.
	Technology is not commercially available for large-scale system, and not cost efficient compared to proposed technology.



	Coal Fired Units

	Conventional Furnace Boiler STG
	Furnace/boiler system creates steam that is passes through turbine.  Maximum efficiency is 35-40%.
	Higher air pollution emissions.  Potentially not implementable on project schedule.  Not cost competitive with proposed.



	Atmospheric/Pressurized Fluidized Bed Combustion
	Coal is burned in suspended limestone.  Steam is generated from coils through furnace.  Steam drives generator.
	Higher air pollution emissions.  Efficiency is 35-45 percent.  Pressurized Fluidized Bed Combustion not commercially available for large plants.  Not cost competitive with proposed.



	Integrated Gasification Combined Cycle
	Coal produces medium heated gas used to fuel combustion turbine, combined with HRSG.


	Technology not commercially available for large plants.  Cost effectiveness uncertain.

	Direct and Indirect Fired Combustion Turbine
	Powdered coal burned in combustion turbine.


	Technology not commercially available.

	Magnetohydrodynamic Systems
	Ionized high-temperature gas is passed through a magnetic field to produce electricity.


	Technology not commercially available.

	Nuclear

	Nuclear Fission
	Develops energy by separating atomic nuclei generating heat used to create steam for turbines.
	Technology is prohibited in California until safe operation and disposal can be demonstrated.



	Nuclear Fusion
	Develops energy by forcing atomic nuclei together generating heat used to create steam for turbines.
	Technology is prohibited in California until safe operation and disposal can be demonstrated.



	Water

	Hydroelectric
	Water released from elevation used to drive turbine generators.
	All available sites are developed or in development.  Cost is not competitive with proposed technology.



	Geothermal
	Natural steam or high-temperature water used to drive steam turbines.
	Limited sites with geothermal potential.  No geothermal potential at Blythe.



	Ocean Energy Conversion
	Tidal energy, wave energy or ocean thermal energy use motion or thermal differences to drive generators.


	Technology not commercially available.  Cost is not competitive with proposed technology.

	Biomass

	Biomass
	Forestry, mill waste or municipal solid waste (MSW) used as fuels for combustion turbine.
	Negative fuel cost requires abundant fuel source that is not available in Blythe Area.  Cost is not competitive with proposed technology.



	Solar

	Thermal Technologies
	Solar radiation heats water to create steam, used to power generator.
	Requires large land area.  Energy only available during sunny periods.  Costs 6-12 cents/ kW-hour.  Few technologies are commercially available.

	Photovoltaic Technology
	Photovoltaic cells convert solar radiation to direct current electricity.
	Technology is not commercially available for large plants.  Cost is 15-25 cents/kW-hour.

	Wind

	Wind 
	Wind is used to drive a rotor or propeller, turning generator.
	Limited sites where sufficient wind is available.  Power not available for peak demand.  Cost of generation is 5-10 cents/kw-hour.


	TABLE 6.0-4

Summary of Technology Review for BEP II

	Technology
(Energy Source)
	Step 1

Commercially Available
	Step 2

Implementable
	Step 3

Cost-Effective

	Conventional Boiler Steam Turbine Units (Oil or Natural Gas)
	Yes
	Yes
	No

	Supercritical Boiler Steam Turbine Units (Oil or Natural Gas)
	Yes
	Yes
	No

	Simple Combustion Turbine Units (Oil or Natural Gas)
	Yes
	Yes
	Yes

	Kalina Combined Cycle Technology (Oil or Natural Gas)
	No
	-
	-

	Advanced Gas Turbine Cycle Systems (Oil or Natural Gas)
	Maybe
	Maybe
	No

	Fuel Cells (Oil or Natural Gas)
	No
	-
	-

	Conventional Furnace Boiler Steam Turbine Generator System (Coal)
	Yes
	Maybe
	No

	Atmospheric and Pressurized Fluidized Bed Combustion Technology (Coal)
	Maybe
	Yes
	No

	Integrated Gasification Combined Cycle Systems (Coal)
	No
	-
	-

	Direct and Indirect Fired Combustion Turbine Unit (Coal)
	No
	-
	-

	Magnetohydrodynamic Technology (Coal)
	No
	-
	-

	Nuclear
	Yes
	No
	-

	Hydroelectric Unit (Water)
	Yes
	No
	-

	Geothermal Units (Water)
	Yes
	No
	-

	Ocean Energy Conversion Systems (Water)
	Maybe
	Yes
	No

	Biomass Technology
	Yes
	No
	-

	Thermal Technology (Solar)
	No
	-
	-

	Photovoltaic Technology (Solar)
	Yes
	Maybe
	No

	Wind Generation (Solar)
	Yes
	No
	-


6.8
CONCLUSION OF ALTERNATIVE ANALYSIS

The preceding section describes the range of alternatives in site selection, alternative cooling, alternative site configuration, and alternative generating technologies that were considered to achieve BEP II objectives.  As discussed in earlier sections, natural gas and electrical transmission line routing were not considered because they are supplied on-site by the BEP.  These alternatives were considered equally to the proposed alternative and found to lack one or more of the desirable characteristics of the proposed project.  Therefore, the proposed BEP II qualifies as the environmentally superior development alternative in comparison to a reasonable range of alternatives to the project.

Figure 6.0-1
Location of Alternative Plant Sites
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