
9. Alternatives

A range of reasonable alternatives to the Calpine/Bechtel proposed Metcalf Energy Center (MEC) are identified and evaluated in this section. The alternatives considered include the “No Project” alternative (that is, not developing a new power generation facility), alternative site locations for constructing and operating MEC, alternatives to the linear facilities (electric, natural gas, and water), alternative combined cycle configurations to the combustion turbine and steam turbine arrangement currently proposed for MEC, and alternative power generation technologies. In addition, this section describes the site selection criteria used in determining the proposed location of MEC. Electric transmission connection alternatives are addressed in Section 5.0 as well as in this section and alternative natural gas supply line routes are addressed here and in Section 6.0.

9.1 No Project Alternative

9.1.1 Description

If the “No Project” alternative is selected, Calpine/Bechtel would not receive authorization to construct and operate a new power generation facility. As a result, the proposed facility site would not be developed and would remain vacant over the foreseeable future. Subsequently, energy that would have been produced by the proposed facility would need to be generated by another available source; common available sources include older power generation facilities that operate inefficiently and release larger quantities of air pollutants.

The purpose of a merchant power plant, such as MEC, is to generate and sell electric power to deregulated markets. The California market was deregulated on March 31, 1998. To generate and sell power to a deregulated market, generating facilities need to be operated in a cost‑effective manner and produce power at a cost that is acceptable to end users. With MEC, financial risks of project success or failure will be incurred by Calpine/Bechtel. 

The “No Project” alternative is not considered feasible because it does not meet the objectives of a deregulated energy market, nor does it meet Calpine/Bechtel’s business plans for the development of new merchant power generation facilities, or the general objective of replacing existing, less efficient generation facilities. 

9.1.2 Potential Environmental Impacts

MEC will produce electricity for the deregulated market while consuming less fuel and discharging fewer air emissions for each energy unit generated when compared to other existing, older fossil fuel generation facilities. This is a beneficial environmental impact.

Potential environmental impacts from the “No Project” alternative would result in greater fuel consumption and air pollution because new merchant power plants, including MEC, would not be brought into operation to displace production from older, less efficient, higher air emissions, utility-owned plants. In addition, the South Bay Water Recycling (SBWR) Program would need not be able to take advantage of MEC’s ability to evaporate a portion of its wastewater, thereby helping SBWR to meet its environmental goals.

9.2 Proposed and Alternative Sites

Calpine/Bechtel is planning to develop four new power plants in Northern California. One of these plants, the Delta Energy Center, is planned for the Pittsburg/Antioch area in Contra Costa County. A logical area to locate the other three plants is in the Greater San Francisco Bay area because of the increasing demand for electricity in that highly urbanized area. Location of a plant as close as possible to the electricity end-users reduces the loss of power incurred in transmission as well as the expense paid to the owners of the transmission lines for transmission of the electricity over their lines.  

Dispersing the plants throughout the Bay Area also helps place the electricity sources close to the users and promotes stability of the electricity grid by not having all generation emanating from a single point on the grid. Therefore, potential MEC sites at the southern edge of San Jose, and further south along the U.S. 101 corridor, were considered.

9.2.1 The Proposed Site

The proposed MEC site is located in both San Jose and Santa Clara County, at the southern edge of San Jose. The site spans portions of 2 parcels over a total of approximately 14 acres. The site is under purchase option by Calpine/Bechtel and were selected for the following reasons:

· The site is close to existing PG&E transmission lines, which will allow delivery of power into the grid without construction of significant new transmission lines, thereby causing minimal impact on the environment.

· Sufficient land (14 acres plus a construction laydown area) was available. In addition,  the land had already been disturbed and a large portion was not actively being farmed.

· The site is close enough to the San Jose/Santa Clara Water Pollution Control Plant (WPCP) to allow MEC to use recycled water from SBWR for plant cooling by constructing a new water line. In addition, the SBWR is considering plans to construct a water supply line down Santa Teresa Boulevard to the area of the proposed campus industrial park to be developed south of the MEC site. 

· Site is close to the PG&E main gas pipeline.

· The site has an expected low impact on the environment.

· The site is shielded from existing residential developments by Tulare Hill.

· A portion of MEC would be visually screened from view by Tulare Hill. In addition, site use would be consistent with other neighboring utility uses, such as the transmission lines and PG&E Substation.

· The site is designated as Campus Industrial in the San Jose General Plan.

9.2.2 Alternative Sites

Calpine/Bechtel also identified and assessed the suitability of several other properties for MEC. As part of this assessment, the properties that were less than 10 acres in size were immediately eliminated from further consideration because of their inability to support  the needed structural improvements and construction laydown area. Included in these were Calpine’s existing generation facility located on the Pacheco Pass Highway in Gilroy. This site would seem to be a logical choice except there is insufficient land for another power plant. In addition, the site lacks existing transmission line capacity and water for cooling.

Three other potential sites that have sufficient land area were identified for further consideration. Figures 9.2-1a and b identify the location of the alternative sites that were found to be potentially suitable for construction of MEC. 

9.2.2.1 Alternative Site Selection Criteria

The criteria developed to evaluate the alternative sites’ suitability for MEC correspond with the reasons the proposed site was selected. These criteria are as follows:

· Adequate size and shape to contain the proposed facilities and other site improvements

· Compatibility with local land use plans, including San Jose and Santa Clara County General Plans and zoning ordinances

· Existing land uses and the presence of site improvements

· Availability of water, electric transmission connection, and natural gas supply

(
Potential for less than significant environmental impacts (e.g., biological, cultural/paleontological, visual, noise, flooding, and seismic)

· Location of site in southern San Jose area

The alternative site locations, shown in Figures 9.2-1a and b, were evaluated using the above criteria. The characteristics are presented in Table 9.2-1. 

Table 9.2-1
Site Selection Criteria

Alternative
Site

Site Size

Zoning Designation
Current Land Use/
Improvements

Site A (UT site)
16.5 acres
Agriculture
Undeveloped, but adjacent to United Technologies (UT) space and defense facility

Site B (IBM site)
19 acres
Agriculture
Undeveloped, but near IBM research facility on Bailey Road

Site C (Almaden site)
18 acres
Residential
Undeveloped, but near transmission lines to southwest of proposed site in Almaden Valley

9.2.2.2 Alternative Site Description and Feasibility 

In this section, each of the alternative sites is described and analyzed based on its feasibility for use. Environmental considerations are presented in Section 9.2.2.3. Figures 9.2-2 and 9.2‑3 illustrate Santa Clara County General Plan and zoning designations for the alternative sites, respectively. Figures 9.2-4 and 9.2-5 illustrate San Jose General Plan and zoning designations for the alternative sites, respectively.

9.2.2.2.1 Site A

Site A (UT site) is located east of the proposed site, along Metcalf Road, and near the United Technologies Space and Defense Facility. The site consists of approximately 16.5 acres of relatively flat land surrounded on both sides by hills. The availability of the site for purchase or lease is unknown. The site is located in Santa Clara County and is  zoned Agricultural. The Santa Clara County General Plan designation for the site is Recreation.

The nearest electric transmission lines for Site A for interconnection are the Metcalf-Newark 1 & 2, 230-kV or the Metcalf-Tesla 500-kV line located approximately 3.5 miles to the west. Direct connection to these lines would require passage through undeveloped land and possible threatened and endangered species’ (T&E) habitat (see Section 8.2, Biological Resources). Use of Metcalf Road as a corridor is infeasible because of T&E habitat. Past attempts to widen Metcalf Road have not been implemented, in part, because of T&E habitat concerns. Delivery of natural gas would also require a new line approximately 4 miles longer than the line for the proposed site. The natural gas line would pass either directly through T&E species’ habitat or along Metcalf Road. To supply water from the SBWR, a line would have to be constructed. This recycled new water line would be approximately 4 miles longer than the line to the proposed site. Again, the recycled water supply line would have to follow Metcalf Road. SBWR has no plans for extending the recycled water line to this area.

There are a number of residences and small communities along Metcalf Road, both east and west of the United Technologies facility. 

9.2.2.2.2 Site B

Site B (IBM site) is located south of the proposed site off Bailey Avenue, west of the IBM research facility. This site consists of approximately 19 acres of flat land surrounded on three sides by hills. The site is located in San Jose and is zoned Industrial Park. The availability of the site for purchase or lease is unknown.

The site is adjacent to the Metcalf-Moss Landing 500-kV electric transmission line and interconnection would be possible via a short tie line, provided that PG&E would allow connection at that point. Delivery of natural gas would require a new line that could probably follow Bailey Avenue to connect with the PG&E supply line along U.S. 101. This line would be approximately 3 miles longer than the line for the proposed site. To supply water from the WPCP, a new line would have to be constructed. The new recycled water line would be approximately 3 miles longer than the line to the proposed site. The recycled water pipeline would probably follow Santa Teresa Boulevard south to Bailey Avenue, then west along Bailey and north into the site.

9.2.2.2.3 Site C

Site C (Almaden site) is located approximately 2.5 miles southwest of the proposed site and about 2,000 feet north of McKean Road. It is near the Metcalf-Monta Vista # 3 & 4 230-kV transmission line that exits the PG&E Substation and proceeds southwest. The site consists of approximately 18 acres of flat land with hills to the northeast and southeast. The vacant site is located in Santa Clara County and zoned Residential. A number of residences are near the site. The availability of the site for purchase or lease is unknown.

Since this site is close to an electric transmission line, interconnection would be possible via an approximate 1,500-foot transmission line, provided that PG&E would allow connection at that point. Delivery of natural gas would require a new line, approximately 3 miles longer than the pipeline for the proposed MEC site. This natural gas line would have to go through undeveloped hills or possibly along the Metcalf-Monta Vista transmission line corridor. To supply recycled water from the WPCP, a pipeline would have to be constructed approximately 3 miles longer than the pipeline to the proposed site. However, SBWR has no plans for extending the recycled water line to this area. Like the electric transmission line, the recycled water line would have to go through undeveloped hills or along the Metcalf-Monta Vista transmission line corridor. 

9.2.2.3 Environmental Considerations

In this section, the potential environmental impacts of the 3 alternative sites are discussed relative to the proposed site. Potential environmental impacts from use of the proposed site are presented in each of the 16 environmental subsections of Section 8 of the AFC.

9.2.2.3.1 Air Quality

The type and quantity of air emissions from the proposed and three alternative sites will be identical. However the impacts on the human population and the environment will differ because of the location of residences and other human habitat in the vicinity of the sites and the terrain surrounding the alternative sites. Potential human impacts are discussed in Section 8.6, Public Health, and potential impacts on biota are discussed in Section 8.2, Biological Resources. In general, Site C would have the largest air quality impact because of its proximity to existing residential neighborhoods.

9.2.2.3.2 Biological Resources

Site A

Site A (UT site), contains 16.5 acres of annual grassland and serpentine habitats that support a significant amount of T&E species. The CNDDB indicates at least nine special-status plant species occur in the immediate area of Site A and along Metcalf Road. Most of the plant species are endemic to serpentine grassland habitat that occurs on Yerba Buena Ridge. Portions of this area are designated as significant habitat for conservation of the federally threatened bay checkerspot butterfly (USFWS, 1998). A stream that flows adjacent to this site, could also support sensitive biological resources.

The electric transmission line, recycled water line, and natural gas pipeline routes will be longer than the preferred project design for this alternative. The routes would either follow Metcalf Road or cross the Yerba Buena hills, which support serpentine habitat. The utility routes connecting the site would pass directly through significant San Joaquin kit fox, bay checkerspot butterfly, and California tiger salamander habitats (see Figure 8.2-2a). Direct impacts to special-status species will be unavoidable if the UT site is chosen.

Site B

Site B (IBM site) overlies 19 acres of agricultural land that is surrounded by the Santa Teresa Hills, an area of sensitive serpentine habitat. This habitat supports the California tiger salamander, most beautiful jewel-flower, and Santa Clara Valley dudleya. A stream that could support sensitive biological resources also borders the site. A greater amount of serpentine habitat is likely to be impacted by emissions from the HRSG stacks than the preferred site.

The electric transmission line route would be approximately the same length as the proposed route; however, the site is close to known nesting habitat for a pair of golden eagles. The recycled water line would be longer by several miles and follow existing roads along Monterey Road and Bailey Avenue. This route would have similar impacts as the proposed route. The natural gas pipeline route would also be several miles longer than the preferred route and could impact known habitat for California tiger salamander and other species inhabiting Coyote Creek. 

Site C

Site C (Almaden site) contains 18 acres of flat land north of Calero Reservoir adjacent to the sensitive serpentine habitats in the Santa Teresa Hills. The habitat supports special-status species such as Santa Clara Valley dudleya, most beautiful jewel-flower, bay checkerspot butterfly, Edgewood blind harvestman, Mount Hamilton thistle; and, the site is within 1/4 mile of a known nesting location for golden eagle. 

The electric transmission line, recycled water line, and natural gas pipeline routes would cross open serpentine habitat in the Santa Teresa Hills. Greater impacts from avian collisions with the conductor wires is likely to occur in this area where large raptors forage. Direct impacts to special-status species may be unavoidable with placement of the utility routes in this sensitive habitat area.

9.2.2.3.3 Cultural Resources

Site A

Site A (UT site) has no known/recorded cultural resources within or immediately surrounding its footprint. Based on topography and the presence of seasonal water, Site A appears to be located in an area of low to moderate archaeological sensitivity.

Site B

Site B (IBM site) has no known/recorded cultural resources within its location footprint, but has two recorded archaeological sites (CA-SCL-60 and –61) immediately adjacent to the footprint. Site CA-SCl-60 is a prehistoric habitation site with a midden deposit present. Chert artifacts (scrapers) were reported lying on the surface of the site when it was recorded in 1974. Site CA-SCL-60 is a small rockshelter with no associated midden deposit. No artifacts were observed on the surface when recorded in 1974 but rockshelters were commonly used for short-term habitation or storage. Based on these factors, Site B is located in an area of moderate to high archaeological sensitivity.

Site C

Site C has no known/recorded cultural resources within or immediately surrounding its location footprint. Based on its topographic location and the close proximity of Arroyo Calero, Site C is located in an area of low to moderate archaeological sensitivity.

9.2.2.3.4 Land Use

Sites A and C are both located in Santa Clara County and are zoned Agricultural and Residential, respectively. Site B is located in San Jose and is zoned Industrial Park.  All three alternative sites would require rezoning and a change in their existing land use. Use of Sites A or B (as with the proposed site) would remove land from agricultural use. Use of Site C would be incompatible with both zoning and existing residential use in adjacent areas. The proposed site is also zoned for agricultural use by the County, but it is considered part of a Campus Industrial planning area by San Jose (as is Site B). Therefore, the proposed Site and Site B are within an area that will be developed for industrial and other business uses. The proposed site, therefore, would have less impact on land use than Sites A and C, and the same impact as Site B.  See Section 8.4, Land Use for additional information concerning, existing land use, planned land used designations, and zoning.

9.2.2.3.5 Noise

Site A

There were no sensitive noise receptors identified adjacent to Site A. The surrounding area  is primarily agricultural. The closest commercial/industrial facility to the site is the United Technologies research facility, located across the street. Given the lack of background noise sources adjacent to Site A (i.e., traffic or industrial noise), it is likely an increase over existing background noise levels would be greater at Site A than for the proposed site.

Site B

A few scattered residences are visible from Site B. The residences are located on the hillsides surrounding the site at an elevation of several hundred feet. Use of soundwalls and barriers to mitigate noise impacts to surrounding residences would therefore be difficult. The land use surrounding Site B is primarily agricultural. 

Site C

Site C is located in the middle of an existing residential neighborhood. The proximity of a power generation facility to the homes will cause serious noise impacts. Mitigation may be difficult or impossible. 

9.2.2.3.6 Public Health

Site A is close to the United Technologies facility, where hundreds of workers are present during work hours. Site B is close to the IBM facility, where workers are also present during the day. Site B is also in the vicinity of a proposed campus industrial park in North Coyote Valley that is projected to employ as many as 50,000 people. Therefore, Site A would have less impacts than Site B because it would be near fewer workers (assuming that the proposed campus industrial park is built).

Site C is surrounded by residential development. Therefore, the possibility of adverse effects to public health would seem to be greatest near this site (i.e., an area where people could be impacted 24-hours a day), as opposed to the sites where workers are present for only a portion of the day. 

9.2.2.3.7 Worker Health and Safety

MEC has no impact on worker health and safety. Therefore, the worker health and safety impacts from the proposed site and the alternative sites are equivalent.

9.2.2.3.8 Socioeconomics

Property taxes from MEC, as well as any of the alternatives, will benefit Santa Clara County. Site B would have an additional benefit to San Jose because it is located within San Jose’s municipal boundary. Depending on the assessed value of each site, the property tax revenue from the sites could differ somewhat. The amount of any difference is, however, unknown. All other socioeconomic impacts from the alternatives are believed to be the same as impacts from the proposed site.

9.2.2.3.9 Agriculture and Soils

With regards to agriculture and soils, the major differences between the proposed MEC site, and Sites B and C, are their effects on prime agricultural land, erodibility of the land due to construction impacts, and revegetation of the site after construction. The proposed site, while designated as ‘prime agricultural land,’ is in an area that is proposed for conversion to industrial use by San Jose. 

Site A

The predominant soil type at Site A is the Pleasanton gravelly loam, 9 to 15 percent slopes.  Both soils are designated “non-prime agricultural land”.  The main disadvantage of this site is that revegetation of areas disturbed during construction may be difficult.

Site B

The predominant soil type at Site B is the Zamora loam (2 to 9 percent slopes) and Pacheco clay loam (less than 2 percent slopes). Both soil types are designated as ‘prime agricultural land.’ Development of this site will remove prime agricultural land from agricultural use. However, the site’s revegetation potential during and after construction is high; soil erosion and sedimentation due to construction activities would be minimal.

Site C

The soil types at this site are designated as ‘prime agricultural land.’ Development of this site will remove prime agricultural land from agricultural use. However, the site’s revegetation potential during and after construction is high; soil erosion and sedimentation due to construction activities would be minimal.

Site C is currently vacant but is proposed for residential development by the Santa Clara County General Plan.

9.2.2.3.10 Traffic and Transportation

The proposed site will require a new paved, 0.3-mile access road to be constructed from the site to the Blanchard Road intersection with Monterey Road. Monterey Road is a 4-lane divided arterial with a 50 mile per hour (mph) speed limit running north-south through the North Coyote Valley. Monterey Road runs parallel to Union Pacific Railroad (UPRR) tracks about 500 feet to the west and U.S. 101 one-third mile to the east (an alternate access road for the proposed site would go west for 0.75 mile to Santa Teresa Boulevard. Santa Teresa Boulevard is a 2 to 4 lane minor arterial with a 45 to 50 mph speed limit, also running north-south through Coyote Valley. Santa Teresa Boulevard is served by a free shuttle from the light-rail station and regularly scheduled Valley Transit Authority bus service. The proposed site is adjacent to the UPRR. A temporary rail spur adjacent to the site would allow heavy equipment to be shipped by rail to the site. 

Site A

Access to Site A requires travel along Metcalf Road for  3 to 4 miles from its intersection  with U.S. 101. Metcalf Road is a 2-lane rural road running east-west through hilly terrain. An access road from Metcalf Road to the site would not be required. Metcalf Road, as well as a bridge over the Metcalf Canyon, would have to be improved to the County’s road standards in order to handle construction traffic. In addition, the quantity of traffic during the construction phase of MEC might cause traffic problems with workers commuting to the United Technologies facility and residents who live along Metcalf Road. Also, there is no rail access causing heavy loads to be brought in by heavy haulers on city streets, and there is no public transit nearby.

Site B

Access to Site B requires travel for approximately 1 ½ miles along Bailey Avenue. Bailey Avenue is a 2-lane arterial street with a 40 mph posted speed limit running east-west to the east of Monterey Road and Santa Teresa Boulevard. A new, approximate ½-mile, 2-lane paved access road would be needed from Bailey Avenue to the site. Traffic during the construction phase of MEC may impact the IBM facility located along Bailey Avenue, approximately 1 mile from the site. Also, there is no rail access causing heavy loads to be brought in by heavy haulers on city streets.

Site C

Access to Site C requires travel from Monterey Road along Bailey Avenue for about 2 miles to its intersection with McKean Road. Then along McKean Road for approximately 2 miles. McKean Road is a 2-lane rural road. A new 2-lane paved roadway would be required from McKean Road to the site. McKean Road would have to be improved to the County’s road standards in order to handle construction traffic. In addition, construction traffic would pass by the IBM facility on Bailey Avenue, possibly impacting that facility. Also, there is no rail access causing heavy loads to be brought in by heavy haulers on city streets and there is no public transit nearby.

9.2.2.3.11 Visual Resources

All three of the alternative sites consist of parcels that are relatively undisturbed  grazing or agricultural land located in attractive rural areas. The potential for visual resource impacts associated with each of these sites varies depending on the relative visibility of the sites from roads and residences and the length and potential visibility of any new transmission lines that development of a power plant on the site would require.

Site A

Alternative plant site A is highly visible from Metcalf Road because it is located on the inside of a bend on the road in an area where the landscape, is open in character. A plant on this site would have a moderately high potential to create impacts on visual resources because of the visibility of the plant in immediate proximity to a scenic rural road with a medium level of traffic. The potential for impact is further increased by the need to develop a new 3.5-mile or longer transmission line. These impacts would be acute if the line were to follow along the alignment of Metcalf Road.

Site B

Alternative plant site B has low potential for creating impacts on visual resources. The site is tucked away at the end of a small valley, 0.5 mile north of Bailey Road, the closest publicly accessible viewpoint. Hills on the east side of the valley screen views from the IBM research facility located 0.5 mile to the southeast. Because a plant on this site could link to an existing adjacent transmission line, transmission line visual impacts would not be an issue.

Site C

Alternative Plant Site C has a high potential for creating impacts on visual resources because it lies in immediate proximity to six or more rural residences that would have unobstructed views toward the plant.  In addition, it has the potential to be highly visible from the narrow rural road on which it would be located. The transmission line that would be required to link a plant on this site to the existing Metcalf-Monta Vista transmission corridor 0.35 mile to the south would be visible in the viewshed of this rural road and of the nearby homes.

9.2.2.3.12 Hazardous Materials Handling

The same quantity of hazardous materials would be stored and used at the proposed site as at all three alternative sites. Delivery of aqueous ammonia and other hazardous materials may be more difficult and dangerous at Sites A and C because access to those sites is via 2‑lane roads with curves and hills. The delivery distance for the aqueous ammonia is also longer for the alternative sites than the proposed site. A breach in the ammonia tank would have little to no affect on the population due to the design controls that would prevent off-site migration. However, Site C is located near residences; therefore, a release near that site would pose a greater concern due to the presence of children.  

9.2.2.3.13 Waste Management

The same quantity of waste will be generated at the proposed site as at all three alternative sites. The environmental impact of waste disposal should not differ significantly between the four sites.

9.2.2.3.14 Water Resources

The sources of water for MEC consist of WPCP effluent (i.e., recycled water) for use in the cooling tower, and City of San Jose well water for backup, process makeup, and domestic use. The quantity of recycled water use will be the same for all four sites. However, the three alternative sites will require the installation of longer water supply and discharge lines. The availability of well water at the three alternative sites is unknown. However, Sites B and C are within the same aquifer as the proposed site, and would probably be able to access well water as easily as the proposed site. Site A appears to be at a 700 to 900 feet higher elevation than the proposed site and will likely have more difficulty in acquiring well water. The potential drawdown impact on adjacent wells at the three alternative sites is unknown but would likely be the same for Site B as for the proposed site. 

9.2.2.3.15 Geologic Hazards and Resources

As described in Section 8.15, Geological Resources, the proposed site is potentially subject to seismically induced ground shrinking, liquefaction, and has high shrink-swell potential. The 3 alternative sites are also potentially subject to the same geologic hazards. Therefore, the geologic hazard impact from the proposed site and the three alternative sites is equivalent. 

9.2.2.3.16 Paleontological Resources

Site A

Site A, and its associated laydown area and access roads, has a high sensitivity rating because artificial fill material is not present. The site and the surrounding area lie within an informal sedimentary unit termed the Packwood Gravels as defined by Crittenden (1951). This is an important unit, since it is lithologically similar to the Irvington gravels (see Savage January, 1949 - Field Notes).

Site B

Site B, and its associated laydown area and access roads, has a high sensitivity rating because artificial fill material and significant ground disturbance due to agricultural activities is not present. The site and surrounding area lie within the Qal/Qu sedimentary unit.

Site C

Site C, and associated laydown area and access roads, has a high sensitivity rating because artificial fill material and significant ground disturbance due to agricultural activities is not present. This area also lies within the Qal/Qu sedimentary unit.

The proposed site and the three alternative sites all have a high paleontological rating where fill is not present and the site has not been disturbed by agriculture or other activities. Therefore, all sites have an equivalent potential for the presence of paleontological resources.

9.2.2.4 Selection of the Proposed MEC Site

The primary reasons for selecting the proposed MEC site were its availability for purchase and its proximity to existing electric transmission lines and a natural gas supply line. In addition, the site is near an emerging industrial  area to the south and is reasonably far from residential and other sensitive areas. There is also an available source of recycled water for plant cooling, and an over-abundant supply of ground water (from either on-site wells or procured from San Jose MUNI) for domestic, process makeup, and backup use for cooling water. Sites A, B, and C do not have those characteristics, thereby making them less desirable for the location of MEC. 

Emerging land use near the proposed MEC site is more compatible with a power-generating facility than the land use near Sites A, B, and C. Specifically, the proposed MEC site is located just north of a proposed campus industrial park. In addition, development of the U.S. 101 corridor appears to be trending towards industrial and commercial use. Also, biological impacts are expected to be less at the proposed site since construction in the serpentine hills can be avoided.

Table 9.2-2 compares the potential environmental characteristics of the proposed MEC site with Sites A, B, and C.

Table 9.2-2

Comparison of Alternative Project Site Locations

Characteristic
Proposed Site
Site A
Site B
Site C

Potential presence of T&E Species/ habitat
No
Yes
Maybe
Yes

Potential Cultural/ Archaeological Sensitivity 
Moderate-High
Low-Moderate
Moderate-
Low-Moderate

Potential Land Use Incompatibility
No
No
No
Yes

Proximity to Sensitive Noise Receptors
Scattered Residences and future campus industrial facilities
United Technologies & Scattered Residences
Possible Farmhouses, IBM and Golf Course
Close to Residential Development

Risk to Humans from Deposition of Air Pollutants
Low
Low
Low
Moderate

Removal of Prime Agricultural Land
Yes
No
Yes
No

Traffic & Transportation
Low
Moderate-High
Moderate
Moderate-High

Potential Visual Sensitivity
Moderate
High
Low
High

Risk to Humans from Offsite Migration of Hazardous Materials
Low
Low
Low
Moderate

Impact on Groundwater Supply 
Low
Moderate
Low
Low

Potential Paleontological Sensitivity 
High
High
High
High

The proposed site location is superior to all of the alternative sites. In most cases, its impacts are the same as, or, in some cases, less than, the best alternative site. In addition, since the proposed site will require less development of linear facilities than its alternatives, the overall impact to the environment is likely to be less. 

9.3 Alternative Linear Facilities

Linear facilities required for MEC include an electric transmission line, or an interconnection to existing transmission lines, a natural gas supply line, and water supply and wastewater discharge lines (see Figures 2.1-1a and 1b). The proposed linear facilities are presented in Section 2, Project Description; Section 5, Electric Transmission; Section 6, Natural Gas Supply; and Section 7, Water Supply. In addition, the environmental impacts of the proposed linear facilities are discussed in several of the environmental sections including, Section 8.2, Biological Resources; Section 8.3, Cultural Resources; Section 8.4, Land Use; Section 8.5, Noise; Section 8.9, Agriculture and Soils; Section 8.11, Visual Resources; and Section 8.16, Paleontological Resources. The potential environmental impacts of the alternatives to the proposed linear facilities are presented below.

9.3.1 Electric Transmission Lines

The alternative electric transmission line route consists of a 0.28-mile (1,500 feet) corridor between the MEC and the existing PG&E Substation. The line would be placed underground for its entire length. The environmental impacts of this alternative are discussed below. 

9.3.1.1 Air Quality

Except for air emissions during the construction phase of the project, the electric transmission line has no impact on air quality. Therefore, the air quality impacts of the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.2 Biological Resources

The alternative electric transmission line route would be longer but placed in underground tunnels. The impacts associated with directional drilling are limited to the directional drill set-up pads at either end of the line. Potential for avian collisions would be slightly less with this alternative than the preferred route.

9.3.1.3 Cultural Resources

The transmission line alternative terminates at the PG&E Substation. Archaeological site CA-SCL-576 lies just southeast of this terminus point and it might be affected by construction of the transmission line alternative.

9.3.1.4 Land Use

The existing land uses along the alternative electric transmission line’s route are open space and agricultural; the zoning is Agricultural or Non-Urban Hillside. The alternative transmission line will be placed underground. The land use impact of the alternative line is minimal or about the same as the impact of the proposed transmission line. 

9.3.1.5 Noise

The alternative transmission line is longer than the proposed line and noise from either line would be insignificant.

9.3.1.6 Public Health

The electric transmission line has no impact on public health. Therefore, the public health impacts from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.7 Worker Health and Safety

The electric transmission line has no impact on worker health and safety. Therefore, the worker health and safety impacts from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.8 Socioeconomics

The alternative transmission line is longer than the proposed line. Therefore, the assessed value of the alternative line may be somewhat greater than the proposed line, generating slightly more tax revenue. The quantity of the greater revenue, if any, is unknown at this time, but would likely be insignificant. All other socioeconomic benefits are similar for both transmission lines.

9.3.1.9 Agriculture and Soils

The alternative electric transmission line will be located primarily in a road right-of-way and placed underground. No new construction will be required for the proposed transmission line. Therefore, the alternative and proposed electric transmission lines are expected to have no (or only a negligible) impact on agriculture and soils. Subsequently, the agriculture and soils impact from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.10 Traffic and Transportation

The alternative and proposed electric transmission line will have no impact on traffic and transportation during construction or operation of the line. Therefore, the traffic and transportation impact from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.11 Visual Resources

The alternative electric transmission line would be placed underground between the MEC site and the PG&E Substation. The visual impact would therefore be less than the visual impact of the proposed line.

9.3.1.12 Hazardous Materials Handling

The alternative and proposed electric transmission line has no impact on hazardous materials handling. Therefore, the hazardous materials handling impact from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.13 Waste Management

The alternative electric transmission line would generate drilling mud that would require disposal in a landfill. Therefore, the alternative transmission line would have a slightly greater waste management impact than the proposed line.

9.3.1.14 Water Resources

The proposed and alternative electric transmission line has no impact on water resources. Therefore, the water resources impact from the proposed transmission line and the alternative transmission line is equivalent.

9.3.1.15 Geologic Hazards and Resources

Both the proposed and alternative electric transmission lines will be exposed to seismically induced ground shaking, liquefaction, and possible high shrink-swell potential. However, the likelihood of rupture or short is greater in the alternative line because it will be placed underground. 

9.3.1.16 Paleontological Resources

The alternative electrical transmission line corridor, and associated access roads, have a high sensitivity rating because artificial fill material and significant ground disturbance, due to agricultural and road construction activities, is not present. This area also lies within the Qal/Qu sedimentary unit, which is the least disturbed in the Coyote Creek drainage area.

The alternative transmission line begins on land rated as high sensitivity but ends on land rated as no potential. Because the line will be underground, a greater amount of subsurface will be impacted during construction than for the proposed line. Therefore, the alternative line route has the potential to create a greater paleontological impact than the proposed route.

9.3.2 Natural Gas Supply Lines

There are 4 alternative natural gas supply lines that include part of the proposed line but with additional or different segments (the proposed line uses segments 1, 3, and 4 for a total length of 5,250 feet). All alternatives connect into the same PG&E main pipeline as the proposed gas pipeline.  The alternative lines or segments are shown on Figures 2.1-1a and 1b. The alternative lines are: 

Alternative 1 — Consists of segments 1, 3, and 5. Total length is 5,125 feet.

Alternative 2 — Consists of segments 2, 3, and 4. Total length is 5,050 feet.

Alternative 3 — Consists of segments 2, 3, and 5. Total length is 4,925 feet.

Alternative 4 — Consists of segment 6. Total length is 4,800 feet.

Alternatives 1, 2, and 3 are similar in that they use common segments and attach to the PG&E main pipeline at one of two locations within 500 feet of each other. The expected environmental impacts of the alternative lines are presented below.

9.3.2.1 Air Quality

Except for emissions from construction equipment, the natural gas supply line has no impact on air quality. Therefore, the air quality impacts of the proposed transmission line and the alternative transmission lines are equivalent.

9.3.2.2 Biological Resources

If the four alternative gas line routes are constructed in the same manner as the proposed route with horizontal directional drilling underneath Coyote Creek, Monterey Road and the UPRR tracks, they would have similar impacts to biological resources. Alternative 4, that goes along Metcalf Road, may impact serpentine species at the base of Yerba Buena Ridge. Segment 5, included in Alternatives 1 and 3, could impact California red-legged frog and tiger salamander habitat in the ponding area along this route.

9.3.2.3 Cultural Resources

Alternative 1 — There are no known sites near this alternative.

Alternative 2 — Segment 2 lies just south of archaeological site CA-SCL-237 and historic site CA-SCL-338H. However, neither of these sites would be affected if Segment 2 was constructed.

Alternative 3 — Segment 2 lies just south of archaeological site CA-SCL-237 and historic site CA-SCL-338H. However, neither of these sites would be affected if Segment 2 was constructed.

Alternative 4 — Segment 6 is in direct spatial conflict with archaeological sites CA-SCL-178 and C-1196. Both of these sites would be adversely affected if Segment 6 were constructed.

9.3.2.4 Land Use

The alternative gas supply line routes pass primarily through vacant and agricultural land that is zoned Agricultural or Open Space. Because the proposed gas line route passes through land with the same uses and zoning designations as the alternative routes, their land use impact will be equivalent.  See Section 8.4, Land Use, for additional information on existing land use, future land designations, and zoning.

9.3.2.5 Noise

Other than during construction, the alternative natural gas supply line will not produce noise. Therefore the noise impact from the alternative lines is equivalent to the proposed line.

9.3.2.6 Public Health

The natural gas supply line has no impact on public health. Therefore, the public health impacts from the proposed gas supply lines and the alternative gas supply lines is equivalent.

9.3.2.7 Worker Health & Safety

The natural gas supply line has no impact on worker health and safety. Therefore, the worker health and safety impacts from the proposed gas supply lines and the alternative gas supply lines are equivalent.

9.3.2.8 Socioeconomics

All of the alternative and the proposed line are of similar lengths and would require a similar workforce.  Therefore the socioeconomic impacts from the alternatives will be the same as impacts from the proposed natural gas supply line.

9.3.2.9 Agriculture and Soils

The proposed gas supply line route and the four alternative routes traverse soil mapping units that are designated as prime agricultural land. However, the lines tend to follow roads and/or the railroad right-of-way. Installation of the lines is not expected to cause major disturbance or loss of prime agricultural land. The agriculture and soils impact from the proposed and alternative lines can, therefore, be considered equivalent.  

9.3.2.10 Traffic and Transportation

The natural gas supply line will have a minimal impact on traffic and transportation during construction of the line but no impact during operation of the line. The minimal traffic and transportation impact from the proposed natural gas supply line and the alternative supply lines is expected to be equivalent.

9.3.2.11 Visual Resources

Since the proposed natural gas supply line and all alternative lines will be underground, there is no visual impact from any of the lines.

9.3.2.12 Hazardous Materials Handling

The natural gas supply line has no impact on hazardous materials handling. Therefore, the hazardous materials handling impact from the proposed natural gas supply line and the alternative lines are equivalent.

9.3.2.13 Waste Management

Due to the use of horizontal directional drilling of the alternative natural gas supply line to cross under Coyote Creek, Monterey Road, and the UPRR tracks, there will be a small impact from the disposal of drilling mud in all alternatives as well as the proposed route. During operation, the natural gas supply line has no impact on waste management. Therefore, the waste management impact from the proposed natural gas supply line and the alternative lines is equivalent.

9.3.2.14 Water Resources

The natural gas supply line has no impact on water resources. Therefore, the water resources impact from the proposed natural gas supply line and the alternative lines is equivalent.

9.3.2.15 Geologic Hazards and Resources

Because it will be placed underground, the natural gas supply line will have a minimal impact on geologic hazards and resources during the construction period and will be exposed to earthquake disruption during the operating life of the line. The proposed natural gas supply line and the alternative lines are all in the same geologic area and are expected to be environmentally equivalent from a geological point-of-view.

9.3.2.16 Paleontological Resources

All alternatives lie within the Qal/Qu sedimentary unit and have a high sensitivity rating because artificial fill material and significant ground disturbance due to roadway, residential, or industrial construction activities are not present. The least disturbed areas are located in the Coyote Creek drainage area.

9.3.3 Water Lines

There are two alternative water line routes to bring recycled water from the SBWR to the MEC (see Figures 2.1-1a and 1b). The return industrial wastewater line would be co-located in the same trench as the recycled water line. In addition, there are a number of lateral lines that will allow the proposed line and Alternative 2 to connect to a SBWR pumping station if pressure is not high enough at the proposed connection point to deliver the required quantity of effluent to the site. The two alternatives are described below.

9.3.3.1 Water Line Alternatives

9.3.3.1.1 Alternative 1

This alternative consists of segments A and B. The route has been considered by the SBWR (the marketing entity for the WPCP) for use as part of an expansion to provide effluent to south San Jose. The beginning of Segment A would tie into an existing SBWR 42-inch line at the intersection of the Capitol Expressway and Senter Road. Segment A follows Capitol Expressway for approximately 1.3 miles to where it intersects Snell Avenue. The route then follows Snell Avenue south to where it intersects with Santa Teresa Boulevard. The route then follows Santa Teresa Boulevard until it crosses Fisher Creek. It would then follow the creek north for approximately 4,000 feet to the site. The total length of the pipeline is about 10 miles.

9.3.3.1.2 Alternative 2

Alternative 2 consists of segments C, E, J, K, M, and N. The pipeline would originate at the SBWR pumphouse located on Yerba Buena Road and follow Yerba Buena Road southwest for about 4,400 feet to where it intersects with U.S. 101. The pipeline would then follow U.S. 101 for about 6 miles to the proposed gas line route. It would then follow the gas line route to the site. The pumphouse on Yerba Buena Road is an appropriate tie-in point because pressure could be increased if necessary to deliver the effluent to the site. The total length of the pipeline is about 8 miles. 

9.3.3.1.3 Connecting Segments

Segments D, F, and G are alternative routes that could be used to tie the proposed route and Alternative 1 to the pumphouse located on Yerba Buena Road. These tie-ins would be necessary if there is insufficient pressure at the tie-in point at Senter Road and the Capitol Expressway. Segments O and L are short alternative routes to segments K and N near the MEC  to allow the water line to follow the same route as the gas line. 

9.3.3.1.4 Domestic Water Line

Domestic water for process makeup and backup water for the cooling towers will be supplied by a 1.25 mile-long (6,600 feet) line from the San Jose Municipal Water System’s wells numbers 21, 22, and 23 to MEC along the right-of-way on the west side of the railroad track. An alternative supply source for process makeup and backup would be on-site wells.

9.3.3.2 Environmental Considerations

This section addresses the potential environmental impacts of the two alternative routes for each of the 16 environmental disciplines.

9.3.3.2.1 Air Quality

Except for emissions from construction equipment during the construction phase of the project, the water lines have no impact on air quality. Therefore, the air quality impacts of the proposed transmission line and the alternative transmission line are equivalent.

9.3.3.2.2 Biological Resources

Alternative 1

The alternative recycled water line along Santa Teresa Boulevard would have less biological resources impacts from construction than the proposed route since it follows paved city roads through residential and commercial areas and does not pass underneath heritage trees.

Alternative 2

The alternative recycled water line route along U.S. 101 would cross Coyote Creek twice, as well as another smaller creek. This route could impact sensitive biological resources within the riparian corridor and waterways if it is trenched. The route also follows the western toe of Yerba Buena Ridge, which contains annual grassland, coastal sage scrub, and serpentine habitats that support a significant number of special-status species.

9.3.3.2.3 Cultural Resources

Alternative 1

Segment B, that is part of Alternative Route 1, passes through archaeological site CA-SCL-137, CA-SCL-249 and SCL-250. Its construction would likely adversely affect these sites. Segment B also passes just south of archaeological sites CA-SCL-197; its construction could adversely affect this site. As Segment B follows Fisher Creek toward the proposed plant site, its path appears to be in direct spatial conflict with the two prehistoric archaeological loci that were discovered on March 8, 1999, just east of Fisher Creek in the alternative access road corridor.

Alternative 2

Alternative 2 consists of segments C, E, J, K, and M. Segment C lies just north of archaeological site CA-SCL-552 and historic site P-738 (the Cottle rock walls). Both sites could be adversely affected if Segment C is constructed. Segment E lies just east of CA-SCL-565; and its construction could adversely affect this archaeological site. Segment J is located in the right-of-way for  U.S. 101. It passes near several archaeological and historic sites including (from north to south) CA-SCL-54, -332H, -191, -333H, -242, -240, -777H, C-1197, and C-1196. Some of the closest lying sites could be adversely affected if Segment J is constructed. From north to south, Segment J is in spatial conflict with several archeological and historic sites including CA-SCL-241, -732H, -347, -239, -411H, -178, -238, -338H, and –237. All of these sites would likely be adversely affected if Segment J is constructed. Segment K lies just south of archaeological site CA-SCL-237 and historic site CA-SCL-338H. Construction of Segment K would not likely affect these two sites. Segments M and N are not in spatial conflict with any known/recorded sites. 

Connecting Segments

If Segment A cannot be constructed, alternative segments A-1, D-1, and G would be constructed. Segment G lies just north of historic site P-915 (the Mesa Dolores Entrance Tower). This historic site would most likely be unaffected if Segment G is constructed. Segment D lies just north of archaeological sites CA-SCL-565 and SCL-206. Both sites could be adversely affected if Segment D is constructed. Segment F has no spatial conflict with any known/recorded sites. Segment O is not in spatial conflict with any known/recorded sites, although segment O passes just west of site CA-SCL-576. Site CA-SCL-576 could be adversely affected if Segment O is constructed.

Conclusion

Both Alternatives 1 and 2 have a greater potential for impact on Cultural Resources than the proposed water line route. 

9.3.3.2.4 Land Use

The proposed water line and Alternative Line 1 and Alternative Line 2 all use either railroad, street, or highway right-of–ways. The land use impact from the proposed line and the alternative lines is therefore expected to be equivalent. 

9.3.3.2.5 Noise

Other than during construction, the water line does not produce noise. Therefore noise impact from the alternative lines is equivalent to the proposed line.

9.3.3.2.6 Public Health

The water line has no impact on public health. Therefore, the public health impacts from the proposed line and the alternative lines is equivalent.

9.3.3.2.7 Worker Health and Safety

The water line has no impact on worker health and safety. Therefore, the worker health and safety impacts from the proposed line and the alternative lines is equivalent.

9.3.3.2.8 Socioeconomics

Both alternative water lines are longer than the proposed line (Proposed line is 7.3 miles, Alternative 1 is 10 miles and Alternative 2 is 7.9 miles). The assessed value of the alternative lines could be somewhat greater than the proposed line, providing more tax revenues. The difference in tax revenue, if any, is unknown at this time but is expected to be minimal. All other socioeconomic benefits from the alternatives are believed to be the same as from the proposed water line.

9.3.3.2.9 Agriculture and Soils

The proposed water line and Alternative Lines 1 and 2 all use either railroad, street, or highway right-of–ways. Use of any of the line routes will not cause significant disturbance to soils or loss of agricultural producing land. The agriculture and soils impact from the proposed and alternative routes is therefore expected to be equivalent.

9.3.3.2.10 Traffic and Transportation

The proposed water line route and the two alternative routes will all cause some disruption to traffic flow when trenching across cross roads is necessary. The proposed route that follows a railroad right-of-way for much of its length will probably cause the least disruption to traffic and is therefore preferable. Alternative 1, that follows residential streets most of its way, would have the greatest impacts due to the lack of sufficient shoulder to construct the pipeline without interfering with traffic.

9.3.3.2.11 Visual Resources

Since the proposed water line and all alternative lines will be underground, there is no visual impact from any of the lines.

9.3.3.2.12 Hazardous Materials Handling

The water line has no impact on hazardous materials handling. Therefore, the hazardous materials handling impact from the proposed effluent supply line and the alternative lines is equivalent.

9.3.3.2.13 Waste Management

The water line has no impact on waste management, except for drilling mud resulting from crossing underneath creeks. The amount of directional drilling that would be required for these routes is greatest in Alternative 2. Alternative 1 would require less than the proposed alternative. However, the disposal of drilling mud is insignificant. Therefore, the waste management impacts from the proposed water line and the alternative lines are considered equivalent.  See Section 8.4, Land Use, for additional information on existing land use, future land use designations, and zoning.

9.3.3.2.14 Water Resources

The particular route used for the water line has no impact on water resources. Therefore, the water resources impact from the proposed effluent supply line and the alternative lines is equivalent.

9.3.3.2.15 Geologic Hazards and Resources

The water line will have a minimal impact on geologic hazards and resources during the construction period. The line will also be exposed to earthquake disruption during the operating life of the line. The proposed water line and the alternative lines are all in the same geologic area and geologic impacts are expected to be equivalent.

9.3.3.2.16 Paleontological Resources

Alternative 1

The Alternative 1 right-of-way lies within the Qal/Qu sedimentary unit and has a high sensitivity rating, where artificial fill material and significant ground disturbance due to roadway, residential or industrial construction activities are not present. However, the portion of Segment B that lies on the San Jose City limit boundary, crosses a band of Franciscan sandstone (Jf). This unit has a low potential for yielding significant paleontological resource and this zone has a low sensitivity.

Alternative 2

The right-of-way for this alternative line also lies within the Qal/Qu sedimentary unit and has a high sensitivity rating, where artificial fill material and significant ground disturbance due to roadway, residential or industrial construction activities are not present. The least disturbed areas are located in the Coyote Creek drainage area.

Alternative Segments

Segments D, G, H, and F also lie within the Qal/Qu sedimentary unit and have a high sensitivity rating, where artificial fill material and significant ground disturbance due to roadway, residential or industrial construction activities are not present. The least disturbed areas are located in the Coyote Creek drainage area.

Conclusion

The proposed line and both alternative lines have about the same potential for impacting paleontological resources.

9.4 Alternative Project Configurations

The proposed nominal 600‑MW configuration of MEC is the result of a wide array of design and operating considerations. The main factors affecting the configuration include available gas turbine-generator sizes, economies of scale for both construction and operation of the plant, fuel supply logistics, power transmission capacities and forecast market demand for electrical power. The proposed design configuration consists of the latest generation of commercially demonstrated combustion gas turbine technology, commonly referred to as “F” technology.

Other configurations were investigated including a smaller (240‑MW) capacity plant and a design with two combustion turbines and two steam turbines. After thorough review of the engineering, operations, and market considerations, two combustion turbines with one steam turbine providing a nominal 600‑MW plant capacity configuration was selected as the most viable alternative for MEC.

9.5 Alternative Technologies

MEC will be owned neither by a utility nor by an affiliate selling to its affiliated utility. MEC is therefore a “merchant plant,” as defined by the CEC in its Electricity Report (CEC 1995). As a merchant plant, MEC will be competing with other electricity generators in selling electricity in a deregulated market. The ability of MEC to compete with other generators is paramount to the success of MEC and the generating technology to be used for MEC has therefore been carefully selected. Other technologies were considered using the selection methodology described below, but were rejected in favor of the natural gas-fired combined cycle technology, which is the basis of this application. The selection methodology and other technologies considered are described in the following subsections.

9.5.1 Selection Methodology

Technologies considered were primarily those that could provide base load or load following power as opposed to those that would provide peak or intermittent power. The reason for using this screening criterion was that the economic viability of the facility depends on its ability to sell as much electricity in the deregulated market as possible. Two intermittent technologies with no fuel cost, solar and wind, were also examined to see if they might be economically viable in the deregulated electricity market.

The selection methodology included a stepped approach with each step containing a number of criteria. The selected technology would have to pass Steps 1 and 2 and provide the lowest or near lowest cost in Step 3. The steps are:

Step 1—Commercial Availability—The technology had to be proven commercially practical with readily available, reliable equipment at an acceptable cost.

Step 2—Implementable—The technology had to be implementable; that is, it could meet environmental, public safety, public acceptability, fuel availability, financial, and system integration requirements.

Step 3—Cost‑effective—The technology had to be cost competitive, not only with existing generating units, but also with units that would likely enter the newly deregulated market near the time MEC begins commercial operation. Cost included both capital and operation and maintenance (O&M) costs, which would translate into a busbar cost represented in cents per kilowatt-hour (kilowatt-hour).

The methodology was applied to a number of base load and load following technologies in the following subsections.

9.5.2 Technologies Reviewed

The technologies reviewed can be grouped according to the fuel used. Fuels included were oil and natural gas, coal, nuclear reactions (usually using radioactive materials as fuel), water (hydro, ocean conversion, geothermal), biomass, municipal solid waste, and solar radiation.

9.5.2.1 Oil and Natural Gas

These technologies use oil or natural gas and include conventional boiler-steam turbine units, combustion turbines in various configurations, and fuel cells.

9.5.2.1.1 Conventional Boiler-Steam/Turbine

Fuel is burned in a furnace/boiler to create steam, which is passed through a steam turbine that drives a generator. The steam is condensed and returned to the boiler. This is an aging technology, which is able to achieve a maximum thermal efficiency on the order of 35 to 40 percent. Applying the review methodology, the technology is definitely commercially available, and could probably be implemented. Because of its relatively low efficiency, it tends to emit a greater quantity of air pollutants per kilowatt-hour-generated than more efficient technologies. Furthermore, its cost of generation is relatively high, on the order of 5.5 to 7.5 cents per kilowatt-hour, depending on fuel costs. This technology, therefore, does not satisfy Step 3 and was eliminated from consideration.

9.5.2.1.2 Supercritical Boiler-Steam/Turbine

This technology is basically the same as the conventional boiler-steam/turbine except that considerably higher pressures are employed. While the efficiency increases, more expensive materials are required to construct the units. Consequently, the cost of power produced is about the same as conventional units. Therefore, this technology was also eliminated.

9.5.2.1.3 Simple Combustion Turbine

This technology uses a gas or combustion turbine to drive a generator. Air is compressed in the compressor section of the combustion turbine, passes into the combustion section where fuel is added and ignited, and the hot combustion gases pass through a turbine, which drives a generator and the compressor section of the combustion turbine. The combustion turbines have a relatively low capital cost with efficiencies approaching 40 percent in the larger units. Because they are fast starting and have a relatively low capital cost, they are used primarily for meeting high peak demand (about 1,000 hours/year), where their relatively low efficiency is not a concern. Applying the review methodology, this technology is definitely commercially available, and could be implemented. Because of its relatively low efficiency, it tends to emit a greater quantity of air pollutants per kilowatt-hour-generated than more efficient technologies and its cost of generation if it were base loaded is relatively high, on the order of 5.5 to 7.5 cents per kilowatt hour, depending on fuel costs. The technology, therefore, does not satisfy Step 3 and was eliminated from consideration.

9.5.2.1.4 Conventional Combined Cycle

This technology integrates combustion turbines and steam turbines to achieve higher efficiencies. The combustion turbine, which drives a generator, would normally exhaust its hot combustion gas to the atmosphere, but in the combined cycle technology, the exhaust gas is passed through a heat recovery steam generator creating steam, which is used to drive a steam turbine/generator. The resulting efficiency for the system is 50 to 54 percent, considerably above most other alternatives. This relative high efficiency results in lower air emissions per kilowatt-hour-generated and a relatively low cost of 3.5 to 5 cents/kilowatt hour. In addition, natural gas fuel emits little sulfur dioxide and little particulate matter. For these reasons, the system is considered the benchmark against which all other baseload technologies are compared. Applying the review methodology, this technology is definitely commercially available and can be implemented. Because of its high efficiency and low cost of generation, this technology satisfies Step 3. This technology is the one selected for MEC as well as most other new baseload and load following units being developed in the United States.

9.5.2.1.5 Kalina Combined Cycle

This technology is similar to the conventional combined cycle except water in the heat recovery boiler is replaced with a mixture of water and ammonia. Overall efficiency is expected to be increased 10 to 15 percent. This technology, however, is still in the testing phase with tests recently completed on a 3‑MW unit in Southern California. Applying the review methodology, the technology fails to pass Step 1 because it is not commercially available and was, therefore, eliminated from consideration.

9.5.2.1.6 Advanced Gas Turbine Cycles

There are a number of efforts to enhance the performance and/or efficiency of gas turbines by injecting steam, intercooling, and staged firing. These include the steam-injected gas turbine (SIGT), the intercooled steam recuperated gas turbine (ISRGT), the chemically recuperated gas turbine (CRGT), and the humid air turbine (HAT) cycle. With the exception of the SITG, none of the technologies are commercially available and therefore fail to pass Step 1 of the review methodology. The SITG is marginally commercially available and might pass Steps 1 and 2 of the review methodology, but its efficiency is lower than conventional combined cycle technology and therefore fails on Step 3 of the methodology. Consequently, all of these technologies were eliminated from consideration.

9.5.2.1.7 Fuel Cells

This technology uses an electrochemical process to combine hydrogen and oxygen to liberate electrons, thereby providing a flow of current. The types of fuel cells include phosphoric acid, molten carbonate, solid oxide, alkaline, and proton exchange membrane. With the exception of the phosphoric acid fuel cell and possibly the molten carbonate fuel cell, none of these technologies are commercially available and therefore fail Step 1. The phosphoric acid fuel cell has operated in smaller size units and molten carbonate fuel cell has completed testing. At this time, however, neither of these technologies are cost competitive with conventional combined cycle technology and, therefore, fail Step 3 of the review methodology.

9.5.2.2 Coal

The technologies that use coal for fuel include conventional furnace/boiler steam turbine/generator, fluidized bed steam turbine/generator, integrated gasification combined cycle, direct fired combustion turbine, indirect fired combustion turbine, and magnetohydrodynamics.

9.5.2.2.1 Conventional Furnace/Boiler Steam Turbine/Generator

Coal is burned in the furnace/boiler, creating steam that is passed through a steam turbine connected to a generator. The steam is condensed in a condenser, passed through a cooling tower, and returned to the boiler. Designs include stoker, pulverized coal, and cyclone. The efficiency of this technology is equivalent to a conventional gas/oil fired steam turbine/ generator unit (i.e., 35 to 40 percent), but because of the usually lower price of coal compared to natural gas, the technology can be cost competitive under most conditions. The tons of air emissions per kilowatt-hour-generated by a coal plant are greater than for a conventional combined cycle because of the coal plant’s lower efficiency, resulting in more fuel consumed per kilowatt hour. Applying the review methodology, the technology is definitely commercially available (Step 1). The technology should be implementable in California except for possible public perception that large coal-fired units cause visible air emissions (untrue with modern units). In addition, coal would have to be imported from outside California (resulting in increased truck and/or train traffic), and the time to construct a facility would probably be about twice that of a conventional combined cycle unit. The technology may therefore not pass Step 2. In addition, the generation cost of the technology could be greater than for a combined cycle (Step 3). Because of the potential problems under Step 2 and the potentially higher cost in Step 3, the technology was eliminated from consideration.

9.5.2.2.2 Atmospheric and Pressurized Fluidized Bed Combustion

Both of these technologies burn coal in a hot bed of inert material containing limestone that is kept suspended or fluidized by a stream of hot air from below. Water coils within the furnace create steam that drives a steam turbine/generator. The combustion chambers of the pressurized units operate at 150 to 250 psig to increase efficiency. Efficiencies of atmospheric units atmospheric fluidized bed combustion (AFBC) are on the order of 35 to 40 percent, and pressurized units (pressurized fluidized bed combustion [PFBC]) are between 40 and 45 percent. The technology is commercially available for the AFBC technology at least up to the 160‑MW size. The PFBC technology is not commercially available. Applying the review methodology, the AFBC may pass Step 1, but the PFBC is eliminated from consideration. Implementation of the AFBC technology in California is possible, particularly for cogeneration applications (several new units have recently been constructed). Coal would have to be imported from outside California, increasing train and truck traffic. The technology should therefore pass Step 2, although possibly not for the 600‑MW size that the applicant has planned. The generation cost of the technology, however, could be greater than for a combined cycle (Step 3). Due to the lack of a commercially proven unit in the 600‑MW range, and the potentially higher cost, the AFBC technology was eliminated from consideration.

9.5.2.2.3 Integrated Gasification Combined Cycle

Integrated gasification combined cycle (IGCC) gasifies coal to produce a medium Btu gas that is used as fuel in a combustion turbine, which exhausts to a heat recovery steam generator that supplies steam to a steam turbine/generator. The coal gasifier is located at the same site as the combustion turbine, HRSG, and steam turbine/generator and is sized to supply the combustion turbine and integrated with it and the rest of the equipment to provide an integrated generating system. While a 100‑MW unit has been fully tested in California, the technology is probably not fully commercially available. Applying the review methodology, the IGCC will not pass Step 1. Implementation of the IGCC technology in California is possible except that coal would have to be imported from outside California (resulting in increased truck and/or train traffic). The generation cost of the technology could be competitive with a conventional gas-fired combined cycle (Step 3) but this is a relatively unknown factor. Due largely to the probable lack of full commercial availability, particularly in the 600‑MW range, IGCC technology was eliminated from consideration.

9.5.2.2.4 Direct and Indirect Fired Combustion Turbines

Direct-fired units burn finely powdered coal directly in the combustion chamber of the combustion turbine while indirect-fired units burn the coal in a fluidized bed or other combustor, and use a heat exchanger to transfer the heat from the combustion gases to air, which is then expanded through the turbine. Neither of these units is commercially available; they therefore fail to pass Step 1 of the selection methodology and were eliminated from consideration.

9.5.2.2.5 Magnetohydrodynamics

High temperature (3,000 ºF) combustion gas is ionized and passed through a magnetic field to directly produce electricity. This technology is not commercially available; therefore, it fails to pass Step 1 of the review methodology and was eliminated from consideration.

9.5.2.3 Nuclear

This technology includes nuclear fission and nuclear fusion. Nuclear fission breaks atomic nuclei apart, giving off large quantities of energy. For nuclear fission, pressurized water reactors (PWRs) and boiling water reactors (BWRs) are commercially available. Also for nuclear fission, there are high temperature gas cooled reactors (HTGCRs) and liquid metal fast breeder reactors (LMFBRs), which are not commercially available. While nuclear fission is a viable base load technology heavily used in France and Japan, it is currently out of favor politically in the U.S. and particularly in California. In addition, California law prohibits new nuclear plants until the scientific and engineering feasibility of disposal of high level radioactive waste has been demonstrated. To date, the CEC is unable to make the findings of disposal feasibility required by law for this alternative to be viable in California. The technology therefore is not implementable and fails to pass Step 2 of the review methodology. The technology was therefore eliminated from consideration.

Nuclear fusion forces atomic nuclei together at extremely high temperatures and pressures, giving off large quantities of energy. Nuclear fusion is not available commercially and it is not clear if, or when, it will become available. The technology, therefore, fails to pass Step 1 of the review methodology and was eliminated from consideration.

9.5.2.4 Water

These technologies use water as “fuel,” and include hydroelectric, geothermal, and ocean energy conversion.

9.5.2.4.1 Hydroelectric

This technology uses falling water to turn turbines that are connected to generators. A flowing river, or more likely a dammed river, is required to obtain the falling water. This technology is commercially available. Most of the sites for hydroelectric facilities have already been developed in California and any remaining potential sites face formidable environmental licensing problems. It is doubtful that this technology could be implemented and it would therefore fail to pass Step 2 of the review methodology. If a proposed project could pass Step 2, the cost would probably be considerably higher than the cost of a conventional combined cycle, which would cause its elimination under Step 3 of the review methodology. It was therefore eliminated from consideration.

9.5.2.4.2 Geothermal

These technologies use steam or high-temperature water (HTW) obtained from naturally occurring geothermal reservoirs to drive steam turbine/generators. There are vapor dominated resources (dry, super-heated steam), and liquid-dominated resources (HTW), which use a number of techniques to extract energy from the HTW. Geothermal is a commercially available technology. However, geothermal resources are limited, and most if not all economical resources have been discovered and developed in California. Calpine is in the process of developing a geothermal project at the Glass Mountain Known Geothermal Resource Area (KGRA) in Siskiyou County. Geothermal development is not viable at MEC project location. It was therefore eliminated from consideration.

9.5.2.4.3 Ocean Energy Conversion

A number of technologies use ocean energy to generate electricity. These include tidal energy conversion, which uses the changes in tide level to drive a water turbine/generator; wave energy conversion, which uses wave motion to drive a turbine/generator; and ocean thermal energy conversion, which employs the difference in water temperature at different depths to drive an ammonia cycle turbine/generator. While all of these technologies have been made to work, they are probably not fully commercially available. Even if they were commercially available, they are considerably more costly than conventional combined cycle technology and they would therefore fail Step 3 of the review methodology. They were therefore eliminated from consideration.

9.5.2.5 Biomass

Major biomass fuels include forestry and mill wastes, agricultural field crop and food processing waste, and construction and urban wood wastes. Several techniques are used to convert these fuels to electricity, including direct combustion, gasification, and anaerobic fermentation. While these technologies are available commercially on a limited basis, their cost tends to be high relative to a conventional combined cycle unit burning natural gas. This technology, therefore, does not pass Step 3 of the review methodology and was eliminated from consideration.

Municipal solid waste (MSW) consists of extracting energy from garbage by burning or other means such as pyrolysis or thermal gasification and is commonly referred to as waste-to-energy (WTE). The best-known methods incorporate mass burn and refuse-derived fuel (RDF) facilities. Both mass burn and RDF are commercially available methods of MSW technology. Other methods are co-firing with coal, using fluidized-bed furnace/boilers, and pyrolysis or thermal gasification. There is only one 10‑MW mass burn unit operating in California and no RDF facilities or facilities using the other methods. The economic feasibility of MSW technology depends heavily on the level of the “tipping fee” in the vicinity of the MSW facility. The tipping fee is the price charged by landfills for depositing waste or garbage in the landfill, and it is usually expressed in dollars per ton. In effect, a waste collection company would pay the WTE facility for taking and burning its garbage, resulting in a negative fuel cost to the WTE. A recent study for development of a WTE facility in the San Francisco area estimated that the tipping fee would have to be approximately $80 per ton for a facility to be economical. The current market tipping fee in the area ranges from $30 to $40 per ton. This technology therefore fails to satisfy Step 3 of the review methodology, which requires the technology to be cost competitive. This technology was therefore eliminated from consideration.

9.5.2.6 Solar 

9.5.2.6.1 Radiation

Solar radiation (sunlight) can be collected directly to generate electricity with solar thermal and solar photovoltaic technologies or indirectly through wind generation technology in which the sunlight causes thermal imbalance in the air mass, creating wind. Wind generation and two types of solar generation, thermal conversion and photovoltaics, were considered as alternative technologies to the combined cycle. These are described in the following subsections.

9.5.2.6.2 Thermal

Most of these technologies collect solar radiation, heat water to create steam, and use the steam to power a steam turbine/generator. The primary systems that have been used in the U.S. capture and concentrate the solar radiation with a receiver. The three main receiver types are mirrors located around a central receiver (power tower), parabolic dishes, and parabolic troughs. Another technology collects the solar radiation in a salt pond and then uses the heat collected to generate steam and drive a steam turbine/generator. While one of these technologies might be considered to be marginally commercial (parabolic trough), the others are still in the experimental stage. All require considerable land for the collection receivers and are best located in areas of high solar incidence. In addition, power is only available while the sun shines so the units do not supply power when clouds obscure the sun or from early evening to late morning. These factors translate into high cost, on the order of 6 to 12 cents per kilowatt-hour, which is well above the market generation price of 3 to 4 cents per kilowatt hour in January 1998. These systems for the most part fail Step 1, commercial availability, and may not be implementable due to land unavailability and/or the ability to finance. They all, however, fail in being cost effective and therefore were eliminated from consideration.

9.5.2.6.3 Photovoltaic

This technology uses photovoltaic “cells” to convert solar radiation directly to direct current electricity, which is then converted to alternating current. Panels of these cells can be located wherever sunlight is available. This technology is environmentally benign and is commercially available, since panels of cells can theoretically be connected to achieve any desired capacity. While this technology may have a bright future, at the current time the cost is very high, on the order of 15 to 25 cents per kilowatt-hour. The technology fails Step 3, cost‑effectiveness, and was therefore eliminated from consideration.

9.5.2.6.4 Wind Generation

This technology uses a wind-driven rotor (propeller) to turn a generator and generate electricity. Only certain sites have adequate wind to allow for the installation of wind generators and most of the sites that have not been developed are remote from electric load centers. Because even in prime locations the wind does not blow continuously, capacity from this technology is not always available. In California, the average wind generation capacity factor has been 25 to 30 percent. In addition, the technology cannot be depended upon to be available at system peak load since the peak may occur when the wind is not blowing. The technology is commercially available and probably implementable at certain sites, although financing may not be available due to its perceived risk. The technology is relatively benign environmentally although visual impacts, land consumption and effects on raptors are a concern. The cost of generation is on the order of 5 to 10 cents per kilowatt-hour, which is above the cost of the preferred alternative. Due to the remoteness of feasible sites, infrequent availability, and relatively high cost, this technology was eliminated from consideration.

9.5.3 Conclusions

All feasible technologies that might be available for base load and load following operation in California were reviewed using a methodology that considered commercial availability, ability to implement, and cost effectiveness. Although some technologies, other than the combined cycle burning natural gas, were commercially available and could be implemented, most would not result in fewer environmental effects than the natural gas-fired combined cycle. In addition, all alternative, commercially available, implementable technologies were less cost effective than the combined cycle, and would therefore not be competitive in the deregulated electricity market. Therefore, the conventional combined cycle technology using natural gas as fuel is the best available technology and the one that should be employed for MEC.
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