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1.0 GENERAL SUMMARY 

Retrofitting the existing once-through cooling system at Alamitos Generating Station (AGS) with 
closed-cycle wet cooling towers is technically and logistically feasible based on this study’s 
design criteria, and will reduce cooling water withdrawals from Los Cerritos Channel by 
approximately 95 percent. Impingement and entrainment impacts would be reduced by a similar 
proportion.   

The preferred option selected for AGS includes 3 conventional wet cooling towers (without 
plume abatement), with individual cells arranged in a back-to-back configuration to accommodate 
limited space at the site. This option assumes the availability of adjoining property currently 
owned by Pacific Energy to site one of the cooling towers (for Units 1 and 2). Space limitations 
would appear to preclude plume-abated towers in the design if they were required to mitigate 
visual impacts. Initial capital costs for the towers would also increase by a factor of 2 or 3.  

Construction-related shutdowns are estimated to take approximately 4 weeks per unit 
(concurrent), although AGS is not expected to incur any financial loss as a result based on 2006 
capacity utilization rates for all units.   

The cooling tower configuration designed under the preferred option complies with all identified 
local use restrictions and includes necessary mitigation measures, where applicable.  

1.1 COST  

Initial capital and net present costs associated with the installation and operation of wet cooling 
towers at AGS are summarized in Table A–1. Annualized costs based on 20-year average values 
for the various cost elements are summarized in Table A–2. 

Table A–1. Cumulative Cost Summary 

Cost 
category 

Cost 
($) 

Cost per MWh 
(rated capacity) 

($/MWh) 

Cost per MWh 
(2006 output) 

($/MWh) 

Total capital and start-up [a] 209,800,000 12.28 125 

NPC20
[b] 263,100,000 15.40 157 

[a] Includes all costs associated with the cooling tower construction and installation and shutdown loss, if any. 
[b] NPC20 includes all capital costs, operation and maintenance costs, and energy penalty costs over 20 years 
discounted at 7 percent. 
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Table A–2. Annual Cost Summary 

Cost category Cost 
($) 

Cost per MWh 
(capacity) 
($/MWh) 

Cost per MWh 
(2006 output) 

($/MWh) 

Capital and start-up 19,800,000 1.16 11.81 

Operations and maintenance 2,100,000 0.12 1.25 

Energy penalty 3,500,000 0.20 2.09 

Total AGS annual cost 25,400,000 1.48 15.15 

 

1.2 ENVIRONMENTAL  

Environmental changes associated with a cooling tower retrofit for AGS are summarized in Table 
A–3 and discussed further in Section 3.4.  

Table A–3. Environmental Summary 

  Units 1 & 2 Units 3 & 4 Units 5 & 6 

Design intake volume (gpm) 137,000 259,000 404,200 

Cooling tower makeup water (gpm) 8,200 13,600 17,800 Water use 

Reduction from capacity (%) 94 95 96 

Summer heat rate increase (%) 1.69 1.73 1.67 

Summer energy penalty (%) 2.69 2.62 2.61 

Annual heat rate increase (%) 1.39 1.45 1.35 

Energy 
efficiency [a] 

Annual energy penalty (%) 2.38 2.35 2.29 

PM10 emissions (tons/yr) 
(maximum capacity) 79 149 233 Direct air 

emissions [b] 
PM10 emissions (tons/yr) 
(2006 capacity utilization) 2.4 19 24 

[a] Reflects the comparative increase between once-through and wet cooling systems, but does not account for any 
operational changes to address the change in efficiency, such as increased fuel consumption (see Section 4.6). 
[b] Reflects emissions from the cooling tower only; does not include any increase in stack emissions. 

 



  ALAMITOS GENERATING STATION 

 California’s Coastal Power Plants: A–3 
 Alternative Cooling System Analysis 

1.3 OTHER POTENTIAL FACTORS  

Considerations outside this study’s scope may limit the practicality or overall feasibility of a wet 
cooling tower retrofit at AGS.  

Available space for wet cooling towers may be problematic if land currently owned by Pacific 
Energy cannot be secured for use. The analysis in this chapter assumes the land, currently 
unoccupied and zoned for industrial use, can be obtained, which enables the only reasonable 
tower configuration that accommodates all six operating units. If this land is not available, a 
revised analysis would likely be able to accommodate only four units, with Units 1 & 2, as the 
oldest and least efficient, the most likely to be left out of a retrofit project. The Unit 5 & 6 cooling 
tower would be relocated to the north and occupy a narrow strip of land alongside the San Gabriel 
River.  

AGS may also face wastewater discharge permit conflicts upon converting to wet cooling towers. 
The current source water (Los Cerritos Channel) has shown elevated concentrations of some 
pollutants that would become concentrated in a wet cooling tower. If cooling tower makeup water 
is obtained from the same source, compliance with effluent limitations may become more 
difficult. In addition, the facility’s receiving water has been reclassified from an ocean to an 
estuary, which may result in more stringent limitations than those currently applicable. These 
potential conflicts may be mitigated or eliminated through the use of reclaimed water as the 
makeup source.  
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2.0 BACKGROUND 
AGS is a natural gas-fired steam electric generating facility located in the city of Long Beach, 
Los Angeles County, owned and operated by AES Alamitos, LLC. AGS currently operates six 
conventional steam turbine units (Units 1-6) with a combined generating capacity of 1,950 MW. 
The facility occupies approximately 120 acres of a 230-acre industrial site along the west bank of 
the San Gabriel River, two miles northeast of the entrance to Alamitos Bay and the Long Beach 
Marina. The property’s western edge is bordered by the Los Cerritos Channel and North 
Studebaker Avenue. State Highway 22 borders the northern edge of the property and Westminster 
Avenue/East 2nd Street borders the south. The Los Angeles Department of Water and Power’s 
(LADWP) Haynes Generating Station (HnGS) is located directly opposite AGS on the east bank 
of the San Gabriel River (Table A–4 and Figure A–1). 

Table A–4. General Information 

Unit In-service 
year 

Rated 
capacity 

(MW) 

2006 capacity 
utilization [a] 

Condenser cooling 
water flow 

(gpm) 

Unit 1 1956 175 3.3% 68,500 

Unit 2 1957 175 2.7% 68,500 

Unit 3 1961 320 17.1% 129,500 

Unit 4 1962 320 7.9% 129,500 

Unit 5 1969 480 9.3% 202,100 

Unit 6 1966 480 11.3% 202,100 

AGS total  1,950 9.70% 800,200 

[a] Quarterly Fuel and Energy Report—2006 (CEC 2006). 

 

 
Figure A–1. General Vicinity of Alamitos Generating Station 
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