
 

SECTION 9.0 

Alternatives 

9.1 Introduction 
The California Environmental Quality Act (CEQA) requires consideration of “a range of 
reasonable alternatives to the project, or to the location of the project, which would feasibly 
attain most of the basic objectives of the project but would avoid or substantially lessen any 
of the significant effects of the project, and evaluate the comparative merits of the 
alternatives” [14 CCR. 15126.6(a)]. Thus, the focus of an alternatives analysis should be on 
alternatives that “could feasibly accomplish most of the basic objectives of the project and 
could avoid or substantially lessen one or more of the significant effects” [14 CCR 15126.6(c)]. 
The CEQA Guidelines further provide that “[a]mong the factors that may be used to 
eliminate alternatives from detailed consideration in an EIR are: (i) failure to meet most of 
the basic project objectives, (ii) infeasibility, or (iii) inability to avoid significant 
environmental impacts” (Id.).  

A range of reasonable alternatives that could feasibly attain most of the basic objectives of 
the proposed AES Highgrove Project are identified and evaluated in this section. These 
include: 

• The “No Project” alternative (that is, not developing a new power generation facility and 
not demolishing the existing Generating Station equipment); 

• Alternative site locations for constructing and operating the Highgrove Project within 
the historic property boundaries of the SCE Highgrove Generating Station; 

• Alternatives routes for the natural gas line; 

• Alternative water supply sources; and 

• Alternative generation technologies. 

9.2 Project Objectives 
AES has identified several basic objectives for the development of a power project. These 
objectives include:  

• To construct and operate a nominal 300-MW, natural-gas-fired, simple-cycle generating 
facility specifically designed to serve peak electricity demand in the Southern California 
region. 

• To remove an existing 1950s-vintage steam generator power plant and replace the 
existing plant with a state of the art peaking facility at a location already adapted to 
power plant operations. 

• To provide competitively-priced peak load electricity for sale to electric service 
providers, which may result in savings that can be passed along to ratepayers. 
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• To construct a facility at an AES-owned or controlled property to capitalize on existing 
AES resources and establish community goodwill by removing the aging power plant. 

• To help meet expected electrical demand growth in Southern California, including 
rapidly growing portions of San Bernardino and Riverside counties. 

• To generate power at a location near the electric load, increasing reliability of the 
regional electricity grid and reducing regional dependence on imported power. 

• To safely produce electricity and to do so without creating significant environmental 
impacts. 

9.3 No Project Alternative 
9.3.1 Description 
If the No Project alternative is selected, AES would not receive authorization to construct 
and operate a new power generation facility and the existing plant would not be removed. 
Electricity required for local reliability and peaking requirements that would have been 
produced by the Highgrove Project would need to be generated by another source and/or 
imported to southern California. If the project is not constructed, alternative peak load 
sources include older power generation facilities that may operate less efficiently and may 
result in greater environmental impacts than the proposed facility.  

The State of California has projected a shortfall in peak load power supply for the Southern 
California region. The No Project Alternative would not assist the State in meeting this 
projected peak load demand. The No Project Alternative does not meet the objectives to 
produce efficient cost-competitive electricity that will increase grid reliability and reduce 
dependence on imported power. 

9.3.2 Potential Environmental Impacts 
Potential environmental impacts from the No Project alternative would include continued 
degradation of local visual resources by not removing the existing, aging power plant. The 
No Project alternative would also result in the loss of a substantial new local property tax 
revenue source and other local economic benefits that would be created by the construction 
and operation of the Highgrove Project. In addition, the No Project alternative could result 
in greater fuel consumption and air pollution if older, less-efficient plants with higher air 
emissions are used to meet future peak demand that could be provided by the proposed 
Highgrove Project. Other insignificant environmental impacts that may be attributed to the 
Highgrove Project if constructed would not occur with the No Project Alternative. 

9.4 Proposed and Alternative Sites 
9.4.1 Alternative Site Selection Criteria 
The Highgrove Project is a repowering of the existing old and inefficient power plant. The 
Project Site is the location of the former SCE Highgrove Generating Station and consists of a 
portion of the former Tank Farm Property and a portion of the existing Generating Station 
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Property. Demolition and removal of the existing generating equipment on the Generating 
Station Property and removal and relocation of the Highgrove Substation Controls to SCE’s 
adjacent Highgrove Substation are activities integral to construction of the proposed project. 
Construction of the new project on the preferred site will capitalize on the close proximity to 
the Highgrove Substation, allowing the transmission interconnection to be constructed 
“onsite.”  

As consistent with Public Resources Section 25540.0 (b), evaluation of alternative sites is not 
required when a natural gas-fired thermal power plant is proposed for development at an 
existing industrial site and the project has a strong relationship to the existing industrial site. 
The former SCE Highgrove Generating Station site, which included both the Generating 
Station Property and the Tank Farm Property has an industrial zoning designation and since 
the 1950’s has been used only for industrial activity. Because of the proximity to the existing 
Highgrove Substation and the property’s former use for power plant operations, alternative 
sites that did not include former SCE Highgrove Property were not considered. Therefore, 
alternative sites considered for the proposed facility were those within the boundaries of the 
existing industrial use instead of alternative sites outside the former SCE Generating Station 
property boundaries.  

According to Public Resource Code 25540.6 (b), evaluation of alternative sites is not required 
when a natural gas-fired thermal power plant is proposed for development at an existing 
industrial site and “the project has a strong relationship to the existing industrial site. The 
former SCE Highgrove Generating Station site, which included both the Generating Station 
Property and the Tank Farm Property has an industrial zoning designation and since the 
1950s has been used only for industrial activity. Because of the proximity to the existing 
Highgrove Substation and the properties’ former use for power plant operations, alternative 
sites that did not include former SCE Highgrove operations were not evaluated as 
alternatives.  

In accordance with Public Resources Section 25540.0 (b) and in compliance with the key 
project objective to remove the existing 1950s-vintage steam generator power plant and 
construct a state-of-the-art peaking power generating facility at a location already adapted 
to power plant operations, only two properties warranted further consideration: the 
Generating Station Property and the Proposed Project Site. 

9.4.2 Properties Considered 
9.4.2.1 Generating Station Property  
The Generation Station Property is an approximately 10-acre parcel that contains the power 
plant buildings and structures of the former SCE Highgrove Generating Station constructed 
in the 1950s. The site is located on Taylor Street about 300 feet north of Main Street. The 
Generating Station Property contains four large cooling tower structures on the southern 
end of the site, generating equipment in the center of the site, and an administration 
building/control room at its northern end (see Figure 9.4-1). The existing Generating Station 
is currently idle. The former oil “Tank Farm,” which previously contained several large oil 
storage tanks, is located north of the Generating Station Property. Cage Park Property, a 
private park formerly used by SCE employees, borders the Generating Station property on 
the south.  
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9.4.2.2 Proposed Project Site  
The proposed site for the Highgrove Project is a 9.8-acre parcel that is comprised of the Tank 
Farm Property and a small portion of the Generating Station Property. 

The Tank Farm Property portion of the proposed site encompasses the northernmost 
7.6 acres of the Project Site. At one time, three large storage tanks were located on the Tank 
Farm Property to store fuel oil for the existing power plant. The oil storage tanks were 
originally constructed approximately 10 feet below grade inside bermed areas. The fuel oil 
tanks were later removed from the Tank Farm Property by SCE. The Tank Farm Property is 
currently vacant; the berms that surrounded the oil storage tanks remain. 

A parcel split and lot line adjustment will be completed prior to construction of the new 
facility; the 9.8-acre Project Site parcel is shown in Figure 9.4-1. 

9.4.3 Environmental Considerations 
In this section, the potential environmental impacts of the two sites considered are discussed 
in comparison to each other. The No Project alternative is also analyzed. Potential 
environmental impacts from use of the proposed site are presented in more detail in the 
16 environmental subsections of Section 8 of this Application for Certification (AFC). 
Table 9.4-1 summarizes the impacts of the alternative site in comparison to the proposed 
site. Unless otherwise stated, it is assumed that the No Project alternative would not provide 
the beneficial outcomes of the project, would not meet the basic project objectives of the 
Applicant, and would not result in the impacts associated with the project. 

TABLE 9.4-1 
Summary Comparison of Environmental Effects Between the Alternative Sites that were Considered 

Resource Proposed Project Site  Generating Station Property 

Air Quality Given the design of the project, air impacts 
would be expected to be less than significant. 

No difference. 

Biological 
Resources 

This industrial site is developed with no habitat 
value. No biological impacts are expected.  

No difference. 

Cultural 
Resources  

There is insignificant cultural resources 
sensitivity at the proposed site. 

No difference. 

Land Use The site is zoned Industrial (M2). The parcel 
configuration allows construction of the 
Proposed Project with greater setback from 
and less frontage on Taylor Street. 

Greater Land Use Impact. The site is also 
zoned Industrial (M2). The parcel configuration 
would result in less setback from Taylor Street. 
In addition, this parcel has greater frontage on 
Taylor Street. 

Noise The Proposed Project Site is located further 
from sensitive residential areas. The plant’s 
noise level at the nearest residence is 
projected to be about 52 dBA. This site is 
located further from other noise sensitive uses. 

Greater Noise Impact. The site would be 
closer to sensitive residential areas. The 
plant’s noise level at the nearest residence is 
projected to be about 56 dBA. This site is 
located closer to other noise sensitive uses. 

Public Health Given the design of the project, public health 
impacts are expected to be insignificant. 

No difference. 

Agriculture and 
Soils 

Agricultural and soil erosion impacts would be 
insignificant. 

No difference. 
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TABLE 9.4-1 
Summary Comparison of Environmental Effects Between the Alternative Sites that were Considered 

Resource Proposed Project Site  Generating Station Property 

Traffic and 
Transportation  

No significant impacts on traffic and 
transportation are expected. 

No difference. 

Visual 
Resources 

Impacts to Visual Resources would be 
insignificant. Demolition of the existing power 
plant represents an aesthetic improvement for 
the community. The project will be constructed 
approximately 10 feet below street grade and 
with greater setback from Taylor Street, 
reducing visual impacts from Taylor Street. 

Impacts to Visual Resources would be 
insignificant. Demolition of the existing power 
plant represents an aesthetic improvement. 
Because the project would be closer to Taylor 
Street and constructed at grade, however, it 
would have a greater visual profile along 
Taylor Street. 

Hazardous 
Material 
Handling 

Hazardous materials impacts would be 
insignificant.  

No difference. 

Waste 
Management 

There are no significant waste management 
impacts.  

No difference.  

Water 
Resources 

Water supply and disposal impacts would be 
insignificant. 

No difference. 

Geologic 
Hazards 

No known natural resources occur at the site 
and the project will be designed and 
constructed to withstand ground-shaking. 
Thus, geologic impacts are expected to be 
less than significant. 

No difference. 

Paleontological 
Resources 

With mitigation, the impact on paleontological 
resources is expected to be less than 
significant. 

No difference. 

   

9.4.3.1 Air Quality 
The plant’s configuration and operation would be essentially the same from an air quality 
perspective at both locations. The type and quantity of air emissions from the sites would be 
identical. However, the impacts on the human population and the environment may differ 
very slightly because of the location of residences and other human uses in the project 
vicinity. Since the sites are adjacent to each other, they are in the same air basin and offsets 
acquired by the Applicant would be equally appropriate for both sites. Impacts of the 
project to air quality are insignificant and are discussed in Subsection 8.1, Air Quality.  

9.4.3.2 Biological Resources 
As the two sites are urban—developed sites with little biological habitat value—the 
potential biological impacts associated with the development of a power plant on each of 
these sites would be similar. Special-status species that are recorded, or that potentially 
occur in the region, are the same for both sites. Both sites are within the potential habitat 
range of the Swainson’s hawk (a California threatened species), Western burrowing owl (a 
federal and California species of concern); California horned lark and tricolored blackbird 
(both California species of concern); Coastal California gnatcatcher (a federally threatened 
species and California species of concern); and Least Bell’s vireo (a California and federally 
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endangered species). As with the Tank Farm Property site, the Generating Station Property 
is located within an industrial zone (with little to no habitat for special status species), is 
developed (having the ground covered by either gravel or asphalt), and has no natural 
biological habitat. Construction of the project on either site will not directly affect threatened 
or endangered species. Impacts of the project on biological resources are insignificant and 
are discussed in Subsection 8.2, Biological Resources. 

9.4.3.3 Cultural Resources 
Both sites have the same cultural sensitivity. They are in an area that has been highly 
disturbed by past industrial operations. A record search of the area in San Bernardino 
County was performed by staff of the Archaeological Information Center, which reported 
four archaeological sites and four isolated finds located within one mile of the plant site. No 
sites were reported within the plant site area of potential effects. Eleven individual 
investigation reports have been filed in the CHRIS archives for the portion of the project 
area lying within San Bernardino County. Impacts of the project on cultural resources are 
insignificant and are discussed in Subsection 8.3, Cultural Resources. 

9.4.3.4 Land Use 
Both sites are located in the City of Grand Terrace and zoned industrial (M2). Therefore, 
development of the project on either parcel would conform to the zoning and general plan 
requirements. Impacts of the project on land use are insignificant and are discussed in 
Subsection 8.4, Land Use. 

9.4.3.5 Noise 
Both sites are located within an urban area with a noise environment influenced by freeway 
and rail traffic. Noise levels attributable to the project at the Proposed Site are not expected 
to result in significant impacts to sensitive receptors. Construction of the project on the 
Generating Station Property would place noise-emitting sources closer to sensitive receptors 
resulting in predicted noise levels approximately 4 dBA higher at the closest sensitive 
receptor. Impacts of the project’s noise levels are insignificant and are discussed in 
Subsection 8.5, Noise. 

9.4.3.6 Public Health 
Both sites are located in an industrial area of Grand Terrace, with nearby industrial, 
commercial, and residential uses. The sites are considered approximately the same with 
respect to this environmental resource. Impacts of the project on public health are 
insignificant and are discussed in Subsection 8.6, Public Health. 

9.4.3.7 Agriculture and Soils 
The Tank Farm Property and the Generating Station Property are located in urban, 
developed areas with no agricultural resources. The sites are on land that was previously 
developed for industrial uses. Furthermore, the soil conditions are expected to be 
comparable. No agricultural land will be removed from production and best management 
practices will be employed at either site to reduce soil erosion during construction. Impacts 
of the project on agriculture and soils are insignificant and are discussed in Subsection 8.9, 
Agriculture and Soils. 
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9.4.3.8 Traffic and Transportation 
Both sites are located between two railroad lines. They are bounded by two local streets 
(Main and Taylor), with Interstate 215 (I-215) located to the north and west of the site. Since 
the sites all use the same system of roads and highways, the impacts due to construction 
and operation of a power plant at these sites are considered the same. Impacts of the project 
on traffic and transportation are insignificant and are discussed in Subsection 8.10, Traffic 
and Transportation. 

9.4.3.9 Visual Resources 
Since the parcels are adjacent, the potential for visual resource impacts associated with each 
of the sites would be similar. Construction of the project at the Project Site (below grade and 
with a greater setback from Taylor Street) would reduce its visual profile. The major 
features of the facility would be more prominent and more visible from Taylor Street if the 
project is constructed on the Generating Station Property.  

Development of the project at either location would result in the removal of the existing 
generating station, which is considered an eyesore. The existing generating station would be 
replaced with a new modern facility and new landscaping. Impacts of the project on visual 
resources are considered insignificant and are discussed in Subsection 8.11, Visual 
Resources. 

9.4.3.10 Hazardous Materials Handling 
The same quantity of hazardous materials would be stored and used at both sites. Since the 
Project Site and the Generating Station Property are adjacent, the impacts from hazardous 
materials handling would be insignificant at both sites. An evaluation of the handling and 
storage of hazardous materials at the Project Site is discussed in Subsection 8.12, Hazardous 
Materials.  

9.4.3.11 Waste Management 
The same quantity of waste will be generated at either site. Also, the environmental impact 
of waste disposal would not differ between locations. The impacts of the project on waste 
management are considered insignificant and are discussed in Subsection 8.13, Waste 
Management.  

9.4.3.12 Water Resources 
Both sites are adjacent to each other and share similar features from a water resources 
perspective. Water resource impacts would be insignificant at both locations. A discussion 
of the potential effects of the project on water resources is contained in Subsection 8.14, 
Water Resources. 

9.4.3.13 Geologic Hazards and Resources 
Since the sites are adjacent to each other, design of the plant at either location would 
incorporate features to withstand potential seismic events. The impacts of the project on 
geologic hazards are considered insignificant and are discussed in Subsection 8.15, Geologic 
Hazards and Resources. 
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9.4.3.14 Paleontological Resources 
Both sites are located on previously disturbed industrial property. Based on prior detailed 
geomorphologic investigations on the Perris Plain, the depth below which paleontologically 
sensitive sediments (if present) have the potential to be disturbed is considered to be the 
minimal depth of the Holocene overburden, or about 5 feet (1.5 meters) below original 
ground surface. With mitigation, the impacts to paleontological resources are considered to 
be insignificant and are discussed in Subsection 8.16, Paleontological Resources.  

9.5 Selection of the Proposed Site 
As described above, both sites have very similar environmental effects. The Proposed Site is 
preferred over the Generating Station Property because the plant can be constructed on the 
Proposed Site below grade and with greater setback from Taylor Street, reducing the 
project’s visual profile and reducing noise levels predicted at sensitive receptors.  

9.6 Process Water Supply  
The CEC studied use of water for power plant cooling in its 2003 Integrated Energy Report 
Proceeding. The proceeding produced the following policy: 

Consistent with the Board Policy1 and the Warren-Alquist Act, the Energy 
Commission will approve the use of fresh water for cooling purposes by 
power plants which it licenses only where alternative water supply sources 
and alternative technologies are shown to be “environmentally undesirable” 
or “economically unsound”. (2003 IEPR, page 41)  

The most relevant and primary underpinning of this section of the 2003 IEPR is State Water 
Resources Control Board Policy 75-58 (Policy 75-58). In order to comply with the 2003 IEPR 
Policy, an extensive evaluation of all potential water supply sources that are available now 
or may be available in the future was conducted (see Figure 9.6-1 for locations of water 
supply sources considered). The following describes the results of the search for available 
recycled and other potential non-fresh water sources. The use of potable water from 
Riverside Highlands Water Company was not considered to be a feasible source of supply 
for the project. 

From a cooling water perspective, two features distinguish the proposed project from a 
typical power plant facility. First, as a peaking facility, operation will occur only during 
periods of peak demand and will be intermittent; thus, there may be long periods of time 
during which the facility will not operate. Second, because the peaking facility is only 
expected to operate 15 to 30 percent on an annual basis, and the cooling water is used for 
gas turbine intercooling, the water consumption resulting from the cooling process is 
significantly less than that required by a combined-cycle plant. Thus, the review of water 
supply alternatives was conducted with the objective of evaluating sources suitable for 
supplying a peaking facility with a flexible operating profile, which may include long 

                                                      
1 This reference is to SWRCB Policy 75-58. 
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periods of time when the plant does not operate. Consideration of the following key factors 
was used to assess the alternatives: 

• Type/source of water (including recycled or “impaired” water) 

• Quantity available (peak and average) 

• Water quality (i.e., variability, impact on plant metallurgical requirements, impact on 
discharge limitations, pre-treatment requirements) 

• Water provider’s commitments to serve others 

• Jurisdictional constraints/ability to serve 

• Environmental impacts associated with construction of new infrastructure 

• Economic considerations 

Our evaluation concluded that there is no existing recycled water program to serve recycled 
water to industrial users by Riverside Highland Water Company (RHWC), the water 
purveyor that serves Grand Terrace. Further, while there are a number of initiatives 
underway to expand recycled water service in the larger Santa Ana region, there are no 
current plans to serve recycled water to the City of Grand Terrace. Therefore, in order for 
the project to obtain recycled water, it would have to contract separately with an agency that 
operates a wastewater treatment plant. An evaluation of all wastewater treatment facilities 
within the area has concluded that there are no plants with existing facilities to serve the site 
or plans to construct such facilities.  

In addition, alternate sources of impaired water were considered. While a potential source 
of impaired water has been located, the analysis was unable to confirm the viability of this 
source at this time. A detailed discussion of alternative water sources evaluated is provided 
below. 

9.6.1 Recycled Water 
The Highgrove Project is currently in the service territory of the RHWC. RHWC provides 
potable and non-potable irrigation water for the City of Grand Terrace and unincorporated 
areas of the County of Riverside through the operation of 13 operating wells. RHWC does 
not currently provide recycled water service: wastewater treatment and disposal services for 
the City of Grand Terrace are currently managed through a joint agreement with the City of 
Colton. A discussion of RHWC’s non-potable water system is provided below in 
Section 9.6.2.1.  

9.6.1.1 RIX Facility—City of San Bernardino and City of Colton 
The Rapid Infiltration and Extraction (RIX) plant is an experimental process designed to 
treat effluent from the Colton and San Bernardino Wastewater Treatment Plants and achieve 
discharge water quality equivalent to conventional tertiary treated facilities. The treated 
effluent from the RIX facility is currently discharged into the Santa Ana River. A connection 
to the Santa Ana Regional Interceptor “brine line” is used during periods of high rainfall 
when the soil is saturated or if effluent quality requirements are not met. 
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The RIX treatment process uses in-situ native soil filtration by applying the secondary 
treated wastewater to a series of shallow earthen basins. As the secondary effluent 
percolates through the unsaturated soil media to the groundwater table, physical, biological 
and chemical processes take place within the soil structure. Once the wastewater is filtered 
through the soil, it is pumped and extracted along with some native groundwater 
underlying the percolation basins. The extracted water is then channeled to ultraviolet 
disinfection banks prior to being discharged to the Santa Ana River. 

The City of San Bernardino Municipal Water Department (SBMWD) has prepared a 
Programmatic Environmental Impact Report (PEIR) to assess the impacts of developing a 
recycled water sales program in which up to 18,000 acre-feet per year of RIX effluent would 
be sold to potential future water suppliers within the Southern California region. The PEIR 
did not evaluate the specific equipment required to treat the water to standards necessary 
for industrial use or pipeline and pumping infrastructure required to deliver treated effluent 
to any user including the City of Grand Terrace.  

AES met with the City of San Bernardino Municipal Water District to discuss their interest 
in selling a portion of the effluent directly to an industrial user. RIX representatives 
explained they will sell only to wholesale water suppliers, not directly to industrial users. 
Therefore, involvement by the local water purveyor in the City of Grand Terrace would be 
required to serve water from the RIX facility to the Highgrove Project. Further, there are 
currently no pumping facilities, pipelines, or any pre-treatment facilities in place or planned 
in the near future to support water sales from the RIX plant. According to the City of San 
Bernardino, discharged water from the RIX facility is considered Title 22 compliant at the 
RIX facility but is not chlorinated to allow transport via pipeline to a potential user. The City 
expressed some concern that the chlorination process might lead to the formation of 
disinfection byproducts which may necessitate further treatment prior to re-use.  

Infrastructure required for the AES Highgrove Project to use water from the RIX facility for 
process needs would likely include the following: easements/ROW from RIX for a storage 
tank, pump station, remote control interface, and chlorination facilities all to be located at 
the RIX facility. A pipeline crossing the Santa Ana River as well as Interstate-215 would 
have to be constructed to serve the plant. The requirements for these types of crossings 
present significant technical and economic challenges, as well as potential environmental 
impacts, and are prohibitively expensive for a peaking facility with such low water demand 
and intermittent use. In addition, there is a concern with the potential for water quality 
deterioration in the line to occur as a result of the plant’s intermittent operating profile and 
stagnant water that would remain in the line during times when the plant is not operating. 

In conclusion, water from the RIX facility is considered infeasible as a source of water for the 
Highgrove Project facility at this time because: 1) presently RIX has not instituted a program 
to sell recycled water to industrial clients; 2) there are concerns with the potential for 
deterioration of water quality in any future service line due to the intermittent operating 
profile of a peaking plant; and 3) there is no infrastructure available or planned to deliver 
water to the Highgrove Project site 4-5 miles across the Santa Ana River and construction of 
a line to meet the limited cooling water needs of a peaking project is prohibitively 
expensive. 
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9.6.1.2 City of San Bernardino Water Reclamation Plant 
The San Bernardino Water Reclamation Plant (WRP), located approximately 5 miles 
northeast of the Highgrove Project site, treats wastewater to secondary quality and then 
pipes the discharge to the RIX Facility for tertiary treatment. Recycled water is not marketed 
from this plant nor are there future plans to do so because: (a) additional treatment 
processes would have to be installed to comply with the Department of Health Services’ 
requirements, (b) the City of San Bernardino constructed the RIX facility to treat this 
wastewater rather than invest in additional facilities required to treat this discharge, and 
(c) the discharge is considered a source of supply water to the RIX facility. Thus the use of 
effluent from the City of San Bernardino Water Reclamation Plant is not a feasible source of 
supply for the Highgrove Project. 

9.6.1.3 Colton Wastewater Treatment Plant 
The City of Colton Wastewater Treatment Plant (WWTP) is located approximately 
2.25 miles north of the Highgrove Project site. Similar to the San Bernardino WRP, the 
Colton WWTP produces disinfected secondary water that is piped to the RIX plant for 
tertiary treatment. Based upon discussions with the City, there are no current or future 
plans to either establish a recycled water system from the Colton WWTP or invest in 
additional treatment facilities to produce recycled water. Therefore, the Colton Wastewater 
Treatment Plant is not a feasible source of supply for the Highgrove Project.  

9.6.1.4 Rialto Wastewater Treatment Plant 
The City of Rialto operates a wastewater treatment plant that treats wastewater from Rialto, 
the nearby City of Bloomington, and a portion of the City of Fontana. The Rialto WWTP is 
designed to treat approximately 10 mgd of wastewater, and is scheduled to be expanded to 
treat up to 15 mgd by 2010. The Rialto WWTP currently provides tertiary treatment and 
discharges most treated wastewater to the Santa Ana River. The plant produces some 
recycled water that meets Title 22 requirements, and this water is currently used by Caltrans 
for irrigation and maintenance purposes. Because the Highgrove Project site is outside of the 
Rialto city limits, this source could have jurisdictional issues in terms of inter-agency 
requirements. The Rialto WWTP is located approximately 4.5 miles northwest of the 
Highgrove Project site along local roads. As with the RIX facility, it is considered cost-
prohibitive to construct a line of this length with the sole purpose of serving the relatively 
low water demands of the proposed peaking facility. 

9.6.1.5 Riverside Regional Water Quality Control Plant 
The Riverside Regional Water Quality Control Plant (WQCP) produces approximately 
2 million gallons per day (mgd) of recycled water. This plant is located approximately 
7.75 miles southwest of the Highgrove Project site. According to City representatives, the 
City is planning to serve recycled water to local wetlands, streams, local irrigation users, 
and a peaking power plant. Because the City is also required to discharge some of its water 
to the Santa Ana River, these additional demands are likely to fully allocate the WQCP’s 
capacity of available recycled water. In addition, the City has indicated that it would likely 
elect to use any other potential future recycled water supply for its own use in order to 
offset imported water costs. Therefore, the Riverside WQCP is not considered a feasible 
source of supply for the project. 
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9.6.1.6 Inland Empire Utilities Agency 
The IEUA currently provides regional wastewater and recycled water services to seven 
contracting agencies including the Cities of Chino Hills, Chino, Fontana, Montclair, Ontario, 
Upland, and the Cucamonga County Water District. The member agencies of the IEUA 
produce water in excess of the safe yield of the Chino Basin such that the IEUA has an 
extensive water replenishment plan.  

The IEUA has the potential to produce up to 70,000 acre-feet of recycled water from four 
existing and future regional plants and has an ongoing program of developing recycled 
water service within its service area. Currently, IEUA is not serving recycled water outside 
the Chino Basin but the personnel at IEUA have indicated that they would be willing to 
serve recycled water outside their service area if such supply were sought by the public 
agencies with responsibility for water service in that outside jurisdiction. While IEUA has 
indicated that it would sell recycled water sale to agencies within San Bernardino Valley in 
the future from its Regional Plant Number Four, a pipeline in excess of 10 miles would be 
needed to deliver the water directly to the Highgrove Project. Such a pipeline is considered 
environmentally undesirable considering the environmental impacts associated with 
construction of such a long line through highly-developed areas and uneconomical 
considering the small volume of cooling water needed for a peaking facility.  

9.6.1.7 Eastern Municipal Water District  
Eastern Municipal Water District (EMWD) serves southwestern Riverside County. While it 
has an extensive system to provide recycled water to its customers, demand for recycled 
water within its service territory is twice the volume it can currently produce (EMWD 
website). In addition to concerns with providing service to users outside the county, the lack 
of infrastructure to serve users in the vicinity of the Highgrove Project, and the lack of 
excess water available to serve the project, recycled water from EMWD is not considered to 
be a feasible source of cooling water for the Highgrove Project. 

9.6.1.8 Western Municipal Water District  
Western Municipal Water District (WMWD) serves western Riverside County. 
Representatives of WMWD were contacted to determine their ability to provide recycled 
water from its existing system to the Highgrove Project. WMWD indicated that the closest 
possible source of water was over 20 miles from the Project Site. Further, WMWD can not 
serve a customer located in San Bernardino County. Therefore, WMWD is not a feasible 
source of recycled water supply for the Highgrove Project. 

9.6.2 Impaired Water Sources 
9.6.2.1 Riverside Highland Water Company 
The RHWC serves drinking water to the City of Grand Terrace and portions of the 
unincorporated areas of Riverside County. RHWC presently supplies all of its customer 
demands from wells it owns and operates.  

In addition to providing potable water for drinking from its wells, RHWC also provides 
irrigation water to agricultural users. RHWC recently expanded its non-potable system to 
provide irrigation and construction water to a new housing development from its Spring 
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Street Wells (RN#21 and RN #22). These wells produce water that is considered “impaired” 
due to high nitrate levels which are in excess of drinking water standards. Nitrate 
contamination can exist in areas which have experienced heavy agricultural use and/or a 
prevalence of septic systems.  

The Spring Street wells are located approximately 0.5 miles southeast of the site. RHWC has 
indicated that serving water from these wells to the plant would be considered beneficial to 
RHWC’s long-term water supply and management plan. Extraction of nitrate-laden water 
from the aquifer is considered an economical means of improving the quality of the aquifer 
such that it can in the future be acceptable as a source of potable water.  

AES is supportive of using impaired water if the use results in an overall regional benefit 
through cleanup of a contaminated aquifer and assisting in the creation of a regional system 
that could supply non-potable water to surrounding areas. However, AES has been unable 
to fully assess the impacts of using this water to date as a source of supply. Potential 
concerns associated with this source include the impact of high nitrates on plant equipment, 
constraints on meeting discharge specifications due to poorer water quality and high salts, 
and reliability of supply. AES will continue to evaluate this option as more data is obtained.  

9.6.2.2 United States Environmental Protection Agency’s Stringfellow Superfund Site 
The Stringfellow Superfund cleanup operations, located near the Redlands area, produce a 
maximum of 180 gpm of impaired water. Only 90 gpm produced during dry years (Allen 
Wolfenden of DTSC, pers. com.). Because the Highgrove Project will require larger 
quantities of water, this is not considered a feasible source of water for the project.  

9.6.2.3 Muscoy and Newmark Plumes 
Two cleanup sites in the San Bernardino (Bunker Hill) groundwater basin exist that are 
engaged in cleanup of the Muscoy and Newmark plumes; both are USEPA Superfund sites. 
Both contaminant plumes are being remediated using a pump-and-treat system that strips 
volatile organic compounds from the groundwater. This produces water that meets 
drinking water quality standards. Information obtained from the Santa Ana Watershed 
Project Authority (SAWPA) indicates that the water from these sites is used as drinking 
water by local potable water suppliers or is recharged back into the groundwater. Therefore, 
these sites are unlikely sources of water for the Highgrove Project. 

9.6.3 Dry Cooling Technology 
Dry cooling technology was evaluated as an alternative to the use of well water for cooling 
purposes. It is important to note that the use of dry cooling technology will not eliminate the 
use of water at the site, but will only reduce the amount of water used at the site by 
approximately 60 percent.  

Dry cooling technology would replace use of the cooling tower for cooling the gas turbine 
intercooler, which is a unique feature of the GE LMS100 gas turbine technology.  The 
intercooling system reduces the temperature of the compressed air in the gas turbine 
compression cycle, increasing cycle efficiency.  The cycle efficiency benefit is reduced when 
the cooling medium to the intercooler exceeds 90°F, with proportionally greater 
performance impacts at higher temperatures.  Because the cooling medium is the ambient 
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air in dry cooling technologies, the cooling medium temperature is limited by the ambient 
dry bulb temperature. Therefore, dry cooling technologies will necessarily result in 
performance impacts at ambient temperatures above 90°F compared to wet cooling 
technologies for which the cooling medium can be designed to never exceed 90°F. 

At 97 F, use of dry cooling would result in a performance loss of approximately 4 MW per 
turbine with a heat rate impact of approximately 0.5%.  Since the primary purpose of a 
peaking plant is to provide electricity during periods of peak electricity demand which 
typically occur during times of high ambient temperature, these performance impacts are 
considered significant.  Further, use of dry coolers result in a significantly larger cooling 
structure with a highly visible profile and would likely generate more noise than a 
conventional cooling tower. 

9.7 Alternative Linear Corridors 
Linear facilities required for the Highgrove Project include an electric transmission line, 
natural gas supply line, potable water line, and sanitary sewer line. The proposed linear 
facilities are presented in Section 2.0, Project Description. This section compares the 
alternative routes. The comparison is made among the following categories: 

• Institutional Factors. Institutional factors are an assessment of the ease of obtaining 
rights-of-way, public agency support, required permits, etc. 

• Engineering/Construction Feasibility. Engineering/construction feasibility is an 
assessment of how the pipeline can be physically placed along a given route.  

• Length of Linear Feature. Length of the gas line is important because cost and potential 
environmental impacts are usually functions of length.  

• Environmental Factors. Environmental factors are an initial assessment of which routes 
would have the least impact on the environment. Environmental impacts must be either 
not significant or mitigatable to a less-than-significant level. 

9.7.1 Potable Water Supply  
Potable water will be provided from the Riverside Highland Water Company’s potable 
water system using an existing water main in Main Street, about 1,300 feet from the project 
site. Because of its proximity to the site, extension in an existing public right of way, and use 
of a direct route to the site, no alternative routes were analyzed. 

9.7.2 Sanitary Sewer Line 
All sanitary wastewater will be discharged to the City of Grand Terrace’s sewer system. 
Grand Terrace’s sewer system is served by the City of Colton under a joint powers 
agreement. Because the sewer line is located adjacent to the project in Taylor Street, no 
alternative alignments were analyzed. 
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9.7.3 Electric Transmission Lines 
The plant’s 115-kV transmission lines will connect to SCE’s Highgrove Substation adjacent 
to the site. Because the substation is adjacent to the site, and the lines will not cross any 
property owned by third-parties, no alternative routes were considered. 

9.7.4 Natural Gas Supply Line 
A new 7-mile-long, 12-inch-diameter natural gas line will be needed from the Highgrove 
Project power plant to SoCalGas’ Line 2001. Because of the distance and potential 
environmental impacts, three routes were considered (see Figure 9.7-1). Construction will 
primarily be by open trench.  

9.7.4.1 Route Descriptions 
Proposed Route: The proposed route would exit the west side of the power plant and 
follow the Riverside Canal southwest to Main Street. It would turn west on Main Street to 
Iowa Street and head south on Iowa Street, cross over I-215/Highway 60 inside the Iowa 
Street overcrossing, then continue on to Martin Luther King Boulevard. It would turn east 
on Martin Luther King Boulevard to Canyon Crest Drive. On Canyon Crest Drive, the line 
would head south and end at Via Vista Drive where it would connect into Line 2001. 

West Route: The west route would exit the west side of the power plant and follow the 
Riverside Canal southwest to when it intersects with Iowa Street. It would then travel south 
on Iowa Street to Marlborough Avenue. On Marlborough Avenue the line would head west 
to Chicago Avenue, head south on Chicago Avenue, cross under I-215/Highway 60, then 
continue on Chicago Avenue until it turns south on Alessandro Boulevard. At the 
intersection of Chicago Avenue and Alessandro Boulevard, the line would turn south until 
it intersects with Line 2001. 

East Route: The east route would exit the west side of the power plant and follow the 
Riverside Canal southwest to Main Street. At Main Street, it would travel east for a block 
and turn south on Transit Avenue. It would follow Transit Avenue south, take a quick jog 
east on Center Street, then continue south again on Prospect Avenue, which turns into 
Northgate Street. At Marlborough Avenue, the line would head west to Rustin Avenue, 
where it would head south to Spruce Street. At Spruce Street, the line would go east to 
Watkins Drive, turn southeast on Watkins Drive then south on Canyon Crest Drive. It 
would follow Canyon Crest Drive, crossing under I-215/Highway 60, until the point where 
Canyon Crest Drive intersects with Line 2001. 

9.7.4.2 Summary Comparison of Proposed and Alternative Gas Line Routes 
Table 9.7-1 provides a brief comparison between the Proposed Gas Line route and the 
alternative routes considered. A discussion of the impacts for each environmental discipline 
follows. 
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TABLE 9.7-1 
Comparison Summary of the Proposed Gas Line Route and Alternate Routes 

Resource Proposed Route West Route East Route 

Route Length 7.0 miles 6.8 miles 7.0 miles 

Air Quality Air quality from 
construction is primarily a 
function of distance and 
surface material. Since 
the distance of the 
proposed route and the 
east route are the same 
and the routes are 
primarily asphalt, air 
emissions would be 
insignificant. 

Since distance is less and 
the route follows the 
Riverside Canal longer 
(dirt surface) air emissions 
would be slightly less. 
However, the difference 
would be insignificant.  

Same length as the 
proposed route. Will 
require the use of HDD 
to cross I-215/Hwy 
60.Therefore, slightly 
more impacts than the 
other two alternatives, yet 
still insignificant. 

Biological 
Resources 

Insignificant impact. No difference. No difference. 

Cultural Resources  Insignificant impact. No difference.  No difference.  

Land Use No land use entitlements. 
Insignificant impacts. 

No difference. No difference. 

Noise Construction noise 
sensitivity would be a 
function of the surface 
material, the duration of 
any trenchless crossings, 
and proximity to 
residential areas.  
This route would not 
require HDD crossing of 
I-215 

This route would not 
require HDD crossing of 
I-215 

This route would require 
HDD crossing of I-215. 

Public Health This is a function of air 
quality emissions 
associated with 
construction equipment 
and fugitive dust.. Since 
these emissions are low 
and intermittent, potential 
public health impacts are 
insignificant. 

Insignificant difference. Same as proposed route. 

Agriculture and 
Soils 

No direct agricultural land 
impacts or significant soil 
erosion impacts. 

.No difference No difference 
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TABLE 9.7-1 
Comparison Summary of the Proposed Gas Line Route and Alternate Routes 

Resource Proposed Route West Route East Route 

Traffic and 
Transportation  

Function of the number 
and type of intersections 
crossed, street traffic, and 
width of right-of-way. 
Would travel down major 
collector street (Iowa 
Avenue). With mitigation 
measures the impacts to 
traffic would be 
temporary and 
insignificant. 

Would travel down major 
collector streets (Iowa 
Avenue and Chicago 
Avenue) and therefore 
any potential impacts 
would similar to those of 
the proposed route. 
However with the 
mitigation measures the 
impacts to traffic would 
be temporary and 
insignificant. 

Would travel down 
smaller roads and require 
more turns (which slow 
down construction and 
therefore may prolong 
work in the roadway). 
However, even with the 
potential delays with the 
mitigation measures the 
impacts to traffic would 
be temporary and 
insignificant. 

Visual Resources All features would be 
below ground with the 
ground surface restored 
to pre-construction 
conditions. No difference. 

No difference No difference 

Hazardous Material 
Handling 

Potential hazardous 
material impacts would be 
from disposal of water 
used to pressure test line. 
Longer lines would have 
more potential for 
hazardous material 
impacts. However, since 
in all cases the test water 
would be contained, 
tested and disposed of in 
accordance with any 
permit that may be 
required, there will be no 
significant impacts to the 
environment from the use 
or disposal of hazardous 
materials during 
construction of the 
proposed route. 

Since line is shorter, the 
amount of test water 
would be slightly less. 
However, difference is not 
significant. 

The amount of test water 
would be greater than 
Proposed Route. 
However the difference is 
not significant.  

Waste Management Waste impacts would be 
from disposal of pressure 
test water. Same as 
discussion above for 
Hazardous Material 
Handling. 

 Same as discussion 
above for Hazardous 
Material Handling. 

 Same as discussion 
above for Hazardous 
Material Handling. 
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TABLE 9.7-1 
Comparison Summary of the Proposed Gas Line Route and Alternate Routes 

Resource Proposed Route West Route East Route 

Water Resources The amount of water used 
for construction (wetting 
for soil compaction, dust 
suppression, and 
hydrostatic testing) is 
directly related to the 
length of the proposed 
pipeline. The total amount 
of water used will not 
result in a significant 
impact on water supply. In 
addition implementation of 
BMPs during construction 
will ensure no impacts to 
surface water resources 

Slightly less amount of 
water used. However, no 
difference in impact 
evaluation as proposed 
route. 

No difference. 

Geologic Hazards No difference. Lines 
would be designed for 
proper seismic code and 
therefore no significant 
impacts relating to 
geologic hazards. 

No difference. No difference. 

Paleontological 
Resources 

No impacts to 
paleontological resources 

No difference No difference 

    

9.7.4.2.1 Air Quality 
Both the East and West routes will require the use of horizontal directional drilling (HDD) 
under I-215/ Highway 60. The use of HDD may offset the small benefit of the West Route 
being shorter. Because the proposed route will not require HDD to cross the freeway (it will 
cross in a 24-inch casing that exists in the bridge), it would be preferred over the East Route. 

Emissions from construction equipment and fugitive dust will occur during construction at 
any of the pipeline routes. Generally, air emissions will be slightly less for shorter routes 
although the differences between these routes are insignificant. Therefore, with mitigation 
(for example, water to suppress fugitive dust and low emissions construction equipment), 
the air emissions impacts would be insignificant for construction of all routes.  

9.7.4.2.2 Biological Resources 
All routes generally follow roads and rights-of-way that are partly disturbed. Significant 
site-specific natural habitats or resources have not been identified. Each route will cross 
several streams/waterways. These crossings may be done in the dry season with standard 
trenching or with trenchless technology (HDD, or jack and bore) during the wet season. The 
proposed route would require 6 water crossings, the West Route 6 water crossings, and the 
East Route 5 water crossings. With implementation of mitigation measures, however, none 
of the routes would create significant impacts to Biological Resources.  

9-18 EY042006001SAC/322752/061420010 (009.DOC) 



SECTION 9.0: ALTERNATIVES 

9.7.4.2.3 Cultural Resources 
A total of 23 historic sites are located within the project Area of Potential Effect (APE), that 
is, within 50 feet of the plant site and gas pipeline alignments. Of these, four linear historic 
sites, CA-RIV-4768H/CA-SBR-7168H, CA-RIV-4787H/CA-SBR-7169H, CA-SBR-6847H, and 
CA-RIV-9774, will be crossed by construction of the gas pipeline along the preferred and 
alternate routes. Three of these sites, CA-RIV-4768H/CA-SBR-7168H, CA-RIV-4787H/CA-
SBR-7169H, and CA-SBR-6847H have been previously determined to be eligible for 
nomination to the National Register of Historic Places (NRHP) and/or California Register of 
Historical Resources (CRHR). Impacts to all four of these sites will be completely avoided by 
directional drilling or jack-and-bore construction for both the preferred and alternative 
routes.  

The rest of the sites are late 19th and early 20th century homes. None of these sites are 
considered significant, and none will be directly or indirectly impacted by construction of 
any of the gas pipeline routes, as the pipeline will be located in a buried trench and 
construction activities will take place entirely within existing disturbed roadway rights-of-
way or previously disturbed property. Therefore, all alignments were considered equal for 
cultural resources. 

9.7.4.2.4 Land Use 
All routes would follow existing roads, established rights-of-way or be within previously 
disturbed property. None of the routes would require additional land use entitlements or 
have significant impacts on land use.  

9.7.4.2.5 Noise 
Construction noise will be short-term and will be limited to daytime hours with the 
exception of HDD, which needs to be continuous until the feature is crossed. The only major 
feature that would require a substantial HDD crossing is the I-216/Highway 60 freeway. 
With the West Route, an HDD crossing is not required because the freeway crosses over 
Chicago Avenue. In the proposed route, the gas line would cross the freeway inside a 24-
inch casing in the Iowa Bridge. With the East Route, HDD would be needed to cross the 
freeway. Therefore, there would be a slight preference for the West and Proposed routes 
over the East Route.  

9.7.4.2.6 Public Health 
Public health is a function of air quality emissions from construction equipment and fugitive 
dust. For all routes, the potential public health impacts associated with construction of the 
pipelines would be insiginificant.  

9.7.4.2.7 Agriculture and Soils 
None of the routes have direct agricultural impacts. The West Route has a lower proportion 
of soil units with shallow to medium depths to bedrock or hardpan than other two routes. The 
East Route has the highest proportion of soil units with shallow to medium depths to bedrock 
or hardpan; with the Proposed Route falling in-between. Although the routes may encounter 
different soil units, since the construction and backfill of pipeline segments is fairly 
continuous, the potential for soil erosion during construction is insignificant for all routes. 
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9.7.4.2.8 Traffic and Transportation 
Since all routes travel primarily down existing roadways, mitigation measures will be 
required to minimize impacts below the level of significance on all three routes. The West 
Route and the Proposed Route would travel down major collector streets (Iowa Avenue and 
Chicago Avenue); whereas, the East Route would be located in smaller roads and require 
more turns (which may slow down construction). However, in all cases, with the mitigation 
measures proposed the impacts to traffic will be temporary and insignificant. 

9.7.4.2.9 Visual Resources 
All features would be below ground with the ground surface restored to pre-construction 
conditions. Therefore, there would be no visual impacts from any of the routes. 

9.7.4.2.10 Hazardous Material Handling 
Potential hazardous material impacts would be from disposal of water used to pressure test 
the gas line. Longer lines would have more potential for hazardous material impacts; 
therefore, the West Route would have less test water to dispose of. The East and Proposed 
routes would have about the same amount of test water, but the East Route also would have 
HDD spoils to dispose of. However, since in all cases the test water would be contained, 
tested and disposed of in accordance with any permit that may be required, there will be no 
significant impacts to the environment from the use or disposal of hazardous materials during 
construction of any of the pipeline routes. 

9.7.4.2.11 Waste Management 
Waste impacts would be from disposal of pressure test water. See description in Section 
9.7.5.2.10 Hazardous Materials Handling 

9.7.4.2.12 Water Resources 
Water would be required for wetting the soil for recompaction, dust suppression and for 
pressure testing the gas lines. Therefore, the difference in the amount of water used during 
construction of the pipeline is directly related to the length of the pipeline route. Since the 
Proposed Route and East Route are roughly the same length, the amount of water used for 
construction would be approximately the same for each. The West Route is slightly shorter in 
length and would likely require a slightly smaller of water for construction. However, in all 
cases, the amount of water is insignificant. In addition, a Construction Storm Water Pollution 
Prevention Plan (SWPPP) would be required for construction of any of the routes. 
Implementation of the Best Management Practices (BMPs) contained in the SWPPP would 
ensure not impacts from construction of the pipeline on surrounding surface water resources. 

9.7.4.2.13 Geologic Hazards 
The gas line would be designed to meet stringent seismic safety codes. Therefore, there 
would be no difference between the routes. 

9.7.4.2.14 Paleontological Resources 
No previously recorded fossil sites have been documented within the footprint of the gas 
pipeline routes. No previously recorded fossil sites occur within 4 miles of the project area. 
The gas lines will be located in streets and established rights-of-way where the soils have 
been disturbed. In addition, the pipeline will generally be between less than 7 feet deep. 
Therefore, there is no substantial difference between alternative routes and impacts are 
insignificant. 
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9.7.4.3 Conclusion 
The differences between the alternatives are generally minor. With any route, the potential 
impacts from the gas line would be less than significant. If all potential impacts were 
weighted equally, there would be a slight preference for the West Route because of its 
shorter length. However, when all potential impacts are considered, the proposed route is 
preferable because it would cross the freeway though an existing 24-inch casing that is 
available within the Iowa Street overcrossing, thus eliminating the need for an HDD 
crossing or additional trenching.  

9.8 Alternative Air Pollution Emission Control Analysis 
The proposed project is required to comply with the requirements of the South Coast Air 
Quality Management District’s (SCAQMD’s) permit regulations requiring the application of 
the Best Available Control Technology (BACT) to control air emissions. To comply with the 
SCAQMD’s BACT requirements for oxides of nitrogen (NOx), the project’s design includes 
water injection and selective catalytic reduction (SCR) to control NOx emissions. The SCR 
technology proposed for the Highgrove Project uses a 19 percent solution of ammonia to 
reduce NOx emissions to elemental nitrogen, water, and a small quantity of unreacted 
ammonia. However, the use and storage of ammonia—even the less toxic 19 percent 
aqueous ammonia proposed for the Highgrove Project —represents a potential risk to the 
public in the event of a catastrophic breach of the storage tank. The offsite consequence 
analysis (presented in Subsection 8.12, Hazardous Materials Handling) shows that if the 
Highgrove Project’s ammonia storage tank were breached, the resulting ammonia 
concentrations at publicly accessible areas along the project’s eastern and northern fence 
lines would be below the CEC significance criteria (less than 75 parts per million). 
Therefore, the potential impacts associated with the project’s use and storage of ammonia 
does not result in a significant public health impact.  

Potential NOx control technologies for combustion gas turbines include the following: 

• 

− 
− 
− 
− 

• 

− 
− 
− 

Combustion controls 

Water/Steam injection 
Dry combustion controls 
Dry low-NOx combustor design 
Catalytic combustors (e.g., XONON) 

Post-combustion controls 

Selective non-catalytic reduction (SNCR) 
Non-selective catalytic reduction (NSCR) 
SCONOxTM 
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The technical feasibility of available NOx control technologies are presented below. 

9.8.1 Combustion Modifications 
9.8.1.1 Wet Combustion Controls 
Steam or water injection directly into the turbine combustor is one of the most common NOx 
control techniques. These wet injection techniques lower the peak flame temperature in the 
combustor, reducing the formation of thermal NOx. The injected water or steam exits the 
turbine as part of the exhaust. Although the lower peak flame temperature has a beneficial 
effect on NOx emissions, it can also reduce combustion efficiency and prevent complete 
combustion. As a result, carbon monoxide (CO) and volatile organic compounds (VOCs) 
emissions increase as water/steam injection rates increase.  

Water and steam injection have been in use on both oil- and gas-fired combustion turbines 
in all size ranges for many years, so these NOx control technologies are generally considered 
technologically feasible and widely available. Since a steam injection combustion system is 
not yet available for the new LMS100 technology, water injection will be employed instead 
of steam to reduce NOx emissions. 9.8.1.2 Dry Combustion Controls 

Combustion modifications that lower NOx emissions without wet injection include lean 
combustion, reduced combustor residence time, lean premixed combustion, and two-stage 
rich/lean combustion. Lean combustion uses excess air (greater than stoichiometric 
air-to-fuel ratio) in the combustor primary combustion zone to cool the flame; thereby, 
reducing the rate of thermal NOx formation. Reduced combustor residence times are 
achieved by introducing dilution air between the combustor and the turbine sooner than 
with standard combustors. The combustion gases are at high temperatures for a shorter 
time, which also has the effect of reducing the rate of thermal NOx formation. 

The most advanced combination of combustion controls for NOx is referred to as dry 
low-NOx (DLN) combustors. DLN technology uses lean, premixed combustion air to keep 
peak combustion temperatures low, thus reducing the formation of thermal NOx. This 
technology is effective in achieving NOx emission levels comparable to levels achieved using 
wet injection without the need for large volumes of purified water and without the increases 
in CO and VOC emissions that result from wet injection. However, this control technology 
does not result in lower NOx emissions than can be achieved using water injection on the 
LMS-100 combustion turbine. 

Catalytic combustors use a catalytic reactor bed mounted within the combustor to burn a 
very lean fuel-air mixture. This technology has been commercially demonstrated under the 
trade name XONON in a 1.5-MW natural gas-fired combustion turbine in Santa Clara, 
California. The technology has not been announced commercially for the engines used at the 
Highgrove Project. No turbine vendor, other than Kawasaki, has indicated the commercial 
availability of catalytic combustion systems at the present time; therefore, catalytic 
combustion controls are not available for this specific project and are not discussed further.  

 9.8.1.2 Post-combustion Controls 
Selective catalytic reduction is a post-combustion technique that controls both thermal and 
fuel-bound NOx emissions by reducing NOx with a reagent (generally ammonia or urea) in 
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the presence of a catalyst to form water and nitrogen. NOx conversion is sensitive to exhaust 
gas temperature, and performance can be limited by contaminants in the exhaust gas that 
may mask the catalyst (sulfur compounds, particulates, heavy metals, and silica). SCR is 
used in numerous gas turbine installations throughout the United States, almost exclusively 
in conjunction with other wet or dry NOx combustion controls. SCR requires the 
consumption of a reagent (ammonia or urea) and requires periodic catalyst replacement. 
Estimated levels of NOx control are in excess of 90 percent. 

SNCR involves injection of ammonia or urea with proprietary conditioners into the exhaust 
gas stream without a catalyst. SNCR technology requires gas temperatures in the range of 
1,200 to 2,000°F and is most commonly used in boilers. The exhaust temperatures for the 
Highgrove Project gas turbines are in the 900°F range, which is well below the minimum 
SNCR operating temperature. Some method of exhaust gas reheat, such as additional fuel 
combustion, would be required to achieve exhaust temperatures compatible with SNCR 
operations, and this requirement makes SNCR technologically infeasible for the Highgrove 
Project. 

NSCR uses a catalyst without injected reagents to reduce NOx emissions in an exhaust gas 
stream. NSCR is typically used in automobile exhaust and rich-burn stationary internal 
combustion engines, and employs a platinum/rhodium catalyst. NSCR is effective only in a 
stoichiometric or fuel-rich environment where the combustion gas is nearly depleted of 
oxygen, and this condition does not occur in turbine exhaust where the oxygen 
concentrations are typically between 14 and 16 percent. For this reason, NSCR is not 
technologically feasible for the Highgrove Project. 

SCONOxTM is a proprietary catalytic oxidation and adsorption technology that uses a single 
catalyst for the control of NOx, CO, and VOC emissions. The catalyst is a monolithic design, 
made from a ceramic substrate with both a proprietary platinum-based oxidation catalyst 
and a potassium carbonate adsorption coating. The catalyst simultaneously oxidizes NO to 
NO2, CO to CO2, and VOCs to CO2 and water, while NO2 is adsorbed onto the catalyst 
surface where it is chemically converted to and stored as potassium nitrates and nitrites. The 
SCONOx potassium carbonate layer has a limited adsorption capability and requires 
regeneration approximately every 12 to 15 minutes in normal service. Each regeneration 
cycle requires approximately 3 to 5 minutes. At any point in time, approximately 20 percent 
of the compartments in a SCONOx system would be in regeneration mode, and the 
remaining 80 percent of the compartments would be in oxidation/absorption mode. 

There are serious questions about the probability of a successful application of the SCONOx 
technology for application to the Highgrove Project, as well as the levels of emission control 
that can be consistently achieved. Therefore, this technology is not considered feasible for 
the Highgrove Project. 

9.8.2 Alternatives to Ammonia-based Emission Control Systems 
Over the last few years, several vendors have designed urea-based systems to generate 
ammonia onsite; thereby eliminating the need to transport and store ammonia. These units 
are referred to as Ammonia on Demand (Environmental Elements Corporation) and Urea to 
Ammonia (EC&C Technologies Incorporated). However, on September 9, 2003, a permanent 
injunction was issued against Environmental Elements Corporation, barring the company 
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from selling or manufacturing the Ammonia on Demand system due to patent infringement 
on EC&C Technologies Inc. Therefore, only EC&C’s Urea to Ammonia (U2A) system is 
commercially available.  

The U2A system generates ammonia from solid dry urea. The process starts by dissolving 
urea in deionized water to produce an aqueous urea solution. Steam is used in the U2A 
reactor to convert the urea solution into a gaseous mixture of ammonia, carbon dioxide, and 
water for use in the SCR system.  

The U2A technology was first commercially installed on AES’s Alamitos Generating Station 
(AGS) Unit 6, in Long Beach California, as a demonstration project. Unit 6 is a utility boiler 
that had an existing SCR system that used and stored ammonia. The U2A technology 
replaced the ammonia storage tank. Based on a successful demonstration of the U2A at 
AGS, AES contracted for the permanent installation of two U2A systems at its Huntington 
Beach Generating Station (HBGS) in Huntington Beach, California.  

Based on the success of these projects, the U2A technology has been selected for a number of 
utility retrofit projects. However, as stated above, the U2A technology requires steam for the 
process to work and the Highgrove Project will not be generating steam. Therefore, this 
technology is not feasible for the Highgrove Project. Furthermore, there is some concern 
regarding the applicability of the U2A technology for use on a peaking combustion turbine 
that is not expected to operate continuously. 

9.9 Alternative Technologies 
Other generation technologies considered for the project are grouped according to the fuel 
used: 

• 
• 
• 
• 
• 
• 
• 

Oil  
Coal 
Nuclear 
Hydroelectric 
Biomass 
Solar  
Wind 

Alternative technologies were evaluated with respect to commercial availability, 
implementability and cost-effectiveness. 

9.9.1 Oil; Coal; Conventional and Supercritical Boiler/Steam Turbine 
These technologies are commercially available and could be implemented. However, 
because of relatively low efficiency, some of these fuels or technologies may emit a greater 
quantity of air pollutants per kilowatt-hour generated than technologies that are more 
efficient. Space requirements, water usage, and the cost of generation for these alternative 
technologies is relatively high compared to simple-cycle/natural gas-fired technologies.  

9-24 EY042006001SAC/322752/061420010 (009.DOC) 



SECTION 9.0: ALTERNATIVES 

9.9.2 Nuclear 
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 California 
Energy Commission (CEC) is unable to make the findings of disposal feasibility required by 
law for this technology to be viable in California. This technology, therefore, is not 
implementable. 

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

9.9.3.1 Hydroelectric 
Most of the sites for hydroelectric facilities have already been developed in California, and 
remaining potential sites face lengthy environmental licensing periods. It is doubtful that 
this technology could be implemented within 3 to 5 years, and the cost would probably be 
higher than the cost of a conventional simple-cycle. There are no hydroelectric sites within 
the project area. 

9.9.3.2 Geothermal 
Geothermal development is not viable at the project location because suitable thermal 
resources and strata are not present. Therefore, it was eliminated from consideration. 

9.9.4 Biomass 
Major biomass fuels include forestry and mill wastes, agricultural field crop and food 
processing waste, and construction and urban wood wastes. Their cost tends to be high 
relative to conventional simple-cycle units burning natural gas.  

9.9.5 Solar  
Most of these technologies collect solar radiation, heat water to create steam, and use the 
steam to power a steam turbine/generator. Power is only available while the sun shines so 
the units do not supply power that can be cycled up or down to follow demand. The cost of 
solar power is relatively high when compared to simple-cycle units burning natural gas.  

9.9.6 Wind Generation 
In California, the average wind generation capacity factor has been 25 to 30 percent and, like 
solar, cannot be cycled up and down to track demand. The cost of generation is generally 
above the cost of simple-cycle units burning natural gas. There are no wind generation sites 
within the project area. In addition, the Highgrove Project is configured specifically to 
operate during periods of high electricity demand whereas wind generation facilities rely on 
the presence of wind to produce electricity at any given time. In addition, wind turbines are 
significantly smaller in size than thermal power producing technologies; therefore, an 
extensive amount of real estate would be required to generate an equivalent amount of 
energy to that produced by the proposed Highgrove Project.  
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