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INTRODUCTION 

In 1996, Southern California Edison Company (Edison) implemented a Water Quality 

Monitoring Program in response to a Final Judgment pursuant to a Stipulation, handed down 

by the Superior Court of California, Los Angeles County, Number BC 121219 on February 1, 

1995.  The Stipulation alleged that Edison had stored hazardous wastes in non-permitted 

wastewater retention basins at their electrical generating stations in southern California.  

Edison agreed to close these basins according to Chapter 15 of Title 22, California Code of 

Regulations.  The Alamitos Generating Station is one of the facilities cited in the agreement 

(Location shown on Figures 1 and 2).   

This Closure Plan and associated documents are being prepared in accordance with the 

Stipulation, which uses the terms “retention basin” and “boiler chemical cleaning basin” to 

describe the units being closed.  These terms are equivalent to the term “surface 

impoundment” in Title 22.  For purposes of the Closure Plan, the terms “retention basin” or 

“retention basin site” are used.  The term retention basin site is intended to be broader, and 

includes the basins, pipelines and their associated appurtenances.  The retention basin site 

(waste management unit), is the subject of this Closure Plan.   

There are three wastewater retention basins and a boiler chemical cleaning basin located 

along the eastern edge of the Alamitos site immediately adjacent to the San Gabriel River 

(Figures 3, 4).    Wastewater generated at the various station facilities is conveyed to these 

basins through a series of pipelines.  The North and Central retention basins were installed in 

the 1960s.  The South Basin was constructed in the mid-1960s. The Boiler Chemical Cleaning 

Basin (BCCB) was constructed in 1978.  The North, Central and South retention basins were 

originally constructed with an asphaltic concrete liner.  In the 1980s, a single layer of a 

synthetic liner (Hypalon) was installed at each of the retention basins using the existing 

asphalt liner as a base.  The BCCB was retrofitted in late 1989 with a double liner of high-

density polyethylene (HDPE) and a leachate collection system.   

The retention basins are currently used to collect and store non-hazardous wastewater from 

the facility.  The BCCB was used to temporarily hold (for less than 30 days) non-hazardous 

acidic cleaning solutions from the removal of corrosion and mineral deposits from the boiler 

tubes.  The BCCB is no longer used since a new process of boiler cleaning was instigated. 

This Closure Plan is organized into sections that cover facility and waste descriptions, 

previous and future site characterization activities, and plans and standards for any site 

remediation that may be required.  The closure process described herein envisions an 

evaluation of site data using statistical analysis and risk assessment to determine if remedial 

action is needed to protect human and ecological receptors and the environment.  
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The sections below are based on Department of Toxic Substances Control (DTSC) guidance for 

surface-impoundment closure plans (DTSC, 2006).  The purpose of the Closure Plan is to allow 

DTSC and public review of the proposed plans, standards, and contingencies for remediating 

the retention basin site, if necessary, at the Alamitos Generating Station.  Once the Closure 

Plan is approved, Edison will implement the plan under the guidance and direction of DTSC.  

After the site is fully evaluated, a Closure Certification Report will be generated to document 

the closure process and demonstrate that the standards set forth in this Closure Plan were 

achieved.  The Closure Certification Report will be approved by DTSC before the site closure 

is considered complete. 
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1. FACILITY IDENTIFICATION 

Site Name:   Alamitos Generating Station (wastewater retention basin site) 

Edison USEPA Identification Number: CAD009694795 

Contact Person (Project Manager):    Randall Weidner (626) 462-8739 

Facility and Mailing Address:    690 N. Studebaker Road, Long Beach, CA 90803 

Facility Owner and Operator:    AES Alamitos LLC 

Nature of Business:      Generation of Electricity 

The Alamitos Generating Station (the station), in Long Beach, California, has six steam 

electric power generating units with a design capacity of 2,093 megawatts. The location of 

the generating station is shown on Figures 1 and 2. 

The station discharges up to 1,283 million gallons per day (MGD) of wastes consisting of once-

through cooling water from the power generating units (accounting for approximately 1,271 

MGD), sanitary wastes, and other wastes from three retention basins (totaling approximately 

12 MGD).  The retention basins are described in Section 3.1 of this Closure Plan.  The once-

through cooling water is drawn from the Los Cerritos Channel to the west of the station.  All 

of these wastes are discharged into the San Gabriel River (California Regional Water Quality 

Control Board, Los Angeles Region [LARWQCB], 2000).   

Edison sold the station to AES in 1998, but retained responsibility under the contract of sale 

for environmental liability associated with the past operation of the retention basins during 

the period of Edison’s ownership.  This liability resulted from the past practice of temporarily 

storing boiler chemical cleaning wastes in the retention basins prior to 1996.   

Note that Edison is closing the Hazardous Waste Management Unit (HWMU) but is not 

physically closing the retention basin site, which is necessary for continued operation of the 

station.  Thus, the basins will remain in operation after the HWMU is closed. 
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2. FACILITY LOCATION 

The station is located on the California coast, on the east side of the City of Long Beach in Los 

Angeles County (Figure 1).  The station property has an area of approximately 126 acres.  The 

retention basin site is a subset of the station property as shown on Figure 3.   

2.1 CLIMATE AND SURFACE HYDROLOGY 

The station is on the southern margin of the Los Angeles Coastal Plain and has a 

Mediterranean type climate.  This includes warm, dry summers and cool, wet winters.  

Precipitation occurs mainly during the period from November through April.  The Los Angeles 

County Flood Control District (LACFCD) maintains a precipitation recording station located 

about three miles west of the generating station.  The records indicate the average annual 

precipitation, normalized to 100 years, is 11.7 inches (Dames and Moore, 1986). 

The San Gabriel River is immediately east of the generating station, while the Los Cerritos 

Channel is immediately west of the station.  The retention basins are about 150 feet due west 

of the San Gabriel River.  Los Cerritos Channel discharges into Alamitos Bay, while the San 

Gabriel River discharges into the Pacific Ocean, approximately 1.5 miles from the generating 

station (Tetra Tech, 2008).  Normal daily tidal fluctuations in the ocean range from 4 to 7 

feet between high and low tides (Tidelines Inc., 1996).  Coastal currents are influenced by a 

combination of tide, wind, thermal structure, and local bathymetry.   

2.1.1 TIDAL INFLUENCE 

Nine Detection Monitoring wells were installed and six existing wells were redeveloped, as 

originally presented in the “Well Completion Report, Alamitos Generating Station” (Hamilton, 

1997).  This investigation included a tidal influence study, performed on each well.  A 

transducer and datalogger were installed in each well and allowed to record for at least thirty 

days to capture the maximum high and minimum low tides.     

The data indicate there is a maximum water level fluctuation of 0.65 feet in the monitoring 

wells that are close to the channel and have pierced a substantial sand layer.  All but two 

wells showed some response to the tidal changes.  Most of the wells demonstrated no lag time 

between the tidal change and the response in the water level.   

 2.2 HYDROGEOLOGY 

A complete study of the hydrogeology beneath the station property is presented in a report 

prepared by Dames & Moore titled, “Hydrogeologic Assessment Report [HAR], Alamitos 

Generating Station” (January 27, 1986).  Additional information on the local hydrogeology is 

given in a seawater barrier improvement report prepared by the Orange County Water District 

(OCWD) titled “Geologist’s Report, Alamitos Barrier Improvement Project, Construction Unit 
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12” dated December 30, 1997.  The discussion below presents a summary of the near-surface 

hydrogeologic units, which are the most critical to the groundwater monitoring program.  

2.2.1 LITHOLOGY 

The site is directly underlain by Holocene alluvial deposits of the Bellflower Aquitard and 

Pleistocene continental and marine deposits of the San Pedro formation.  The Holocene 

deposits consist of discontinuous beds of sand, silt, clay, and gravel which are commonly 

unconsolidated.  The San Pedro Formation consists of a series of aquifers and aquitards 

composed of unconsolidated and semi-consolidated sand, silt, clay, and gravel sediments.  

The San Pedro Formation has a maximum thickness of approximately 2,000 feet in this area. 

The Bellflower aquitard is the uppermost hydrologic unit beneath the basin.  The HAR and 

OCWD reports describe the Bellflower aquitard as being composed of continental flood plain 

and marsh deposits that overlie coarser channel deposits of the Artesia (Recent) Aquifer, the 

uppermost fresh water aquifer.  The Bellflower aquitard consists of silty clay and clayey silt 

underlain by interbedded silty sand, silt, clay, and gravel.  The basal portion of the aquitard 

is reported as composed of gravel and in hydraulic communication with the underlying Artesia 

(Recent) Aquifer.  The aquitard layer has a reported thickness of about fifty feet.  In 

comparison, the forty-three monitoring wells at the retention basin site generally range in 

depth from approximately 25 to 30 feet (Table 1 of Hamilton, 2011).  Thus, these monitoring 

wells are screened in the Bellflower aquitard.   

The materials encountered by the forty-three monitoring wells show the non-continuous 

nature of the sediment layers.  Figure 2 of Hamilton, 1997 is a lithologic section derived from 

the well bore-hole logs.  The section illustrates the lithologic formations below the retention 

basins.  To simplify the sections, some of the silty sand-sandy silt mixtures were combined 

into one unit and units of less than two feet in thickness were ignored.  This level of detail 

can be observed in the logs contained in Appendix 1 of the report.  The location of the 

sections is shown on Figure 1 of Hamilton, 1997. 

The section indicates the lithology below the basins is a complex of interfingered deposits of 

sand, silty sand, silty clay, and clay.  The lower 15 feet is dominated by layers of the 

following deposits: gray sand; plastic, gray clay; and plastic, dark gray silty clay.  The sand 

and silty clay are distinguished by the presence of organic material in the form of roots.  The 

silty clay layer appears to trend through the entire section.   

The upper 15 feet of the section is a very complex layering of deposits of sand, silty sand, 

sandy silt, clay, and fill material.  The colors vary between tan, brown, and gray.  Some 

layers contain gravel while others have a high content of organic material. 
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2.2.2 GROUNDWATER 

Groundwater flow in the upper most fresh water aquifer, the Artesia (Recent) Aquifer, is 

controlled by a seawater intrusion barrier, named the Alamitos Barrier Project, operated by 

the LACFCD.  The Alamitos site is on the seaward side of this barrier.  The project has 

injected fresh water into a series of wells since 1965.  One of the lines of injection wells is 

immediately north of the Alamitos site.  The HAR (1996) and the OCWD barrier report (1997) 

both show increased chloride concentrations in the aquifers beneath the site area.  

Therefore, the groundwater aquifers beneath the site have been sacrificed to seawater 

intrusion. 

The groundwater gradient in the Bellflower Aquitard beneath the site is discussed below.  As 

reported in the HAR (Dames and Moore, 1987), the average linear groundwater flow velocity 

of the Bellflower Aquitard is estimated to be 0.15 to 0.35 feet per day.  The groundwater 

gradient in the Artesia (Recent) Aquifer is estimated at 0.0009 to 0.013 foot per foot.  The 

average linear groundwater flow velocity of the Artesia (Recent) Aquifer is estimated to be 

1.7 to 4.1 feet per day (Dames and Moore, 1987).  More recent values of the groundwater 

gradient are discussed below. 

2.2.3 GROUNDWATER GRADIENT 

From the inception of the project (1996) through the 2003 monitoring year, the groundwater 

gradient beneath the site was controlled by an extraction well operated by the LACFCD as 

part of the Alamitos Barrier Project, developed to prevent sea water intrusion into fresh 

water aquifers in a regional area which includes the site.  This extraction well is located near 

the northeast corner of the South Basin.  The LACFCD personnel stated the extraction well 

was constantly pumping during the seven year period at an average rate of 135 gpm.  They 

indicated the only down time for the pumping operation was for short periods, seven to ten 

days, during well maintenance.  

When the extraction well was pumping, it established a consistent influence on the 

groundwater surface in the shallow aquifer below the basins.  The water table beneath the 

basins has varied from twelve to eighteen feet below the ground surface since 1995.  The 

calculated slope of the gradient was different over the site depending on the permeability of 

the sediments and proximity to the extraction well.  The area beneath the North and Central 

basins contained materials of very low permeability, resulting in a groundwater slope ranging 

from 0.006 to 0.008 foot per foot.  Closer to the extraction well, the slope increased to about 

0.03 foot per foot beneath the BCCB.  The gradient below the South Basin ranged from 0.007 

to 0.009 foot per foot towards the extraction well. 

In January 2004, the extraction well was found to be inactive.  An inquiry to the LACFCD 

determined that the well had been shut down on December 31, 2003 and would most likely 

not be activated in the future.  Without the applied stress on the groundwater caused by the 
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extraction well, the measured gradient in the aquitard during the subsequent several 

sampling events showed some variations.  The depression in the groundwater surface at the 

extraction well was no longer present.  However, the plotted water level data displayed a 

slight depression in the area of well AW-10 on the northwest side of the South Basin.  This 

area is directly west of the extraction well.  This depression had been observed in the past 

while the extraction well was being serviced.  The gradient pattern shifted to a more easterly 

direction with a flatter slope.  Gradient reversals were also observed during the March and 

June sampling events in 2005.  During these reversal periods, the gradients were in a westerly 

direction with a slope of 0.001 foot per foot.  Analytical groundwater sample data indicated 

these gradient reversals had short durations, since the data did not reflect any changes in 

groundwater chemistry. 

After about eighteen months, the groundwater gradient stabilized to a consistent easterly 

configuration which has remained to the present.  Due to uncertainty as to the identity of 

upgradient and downgradient wells before 2006, statistical results obtained using only 

groundwater samples collected in 2006 and later years are believed to be most representative 

(refer to Section 4.5.2).   

This present groundwater gradient configuration shows a slight difference in patterns beneath 

the North, Central, and BCCB basins compared to that beneath the South Basin.  The 

groundwater beneath the three northern basins flows to the east with a slope of 0.003 foot 

per foot.  At several sampling events a low ridge was observed on the data between the BCCB 

and South basins.   

The gradient pattern beneath the South Basin is dominated by a depression in the 

groundwater surface centering at well AW-27.  This is located on the east side of the basin.   

This depression has created an eastward gradient across the South Basin with a slope as high 

as of 0.015 foot per foot.  Over the past few years, a seasonal phenomenon has occurred with 

the gradient pattern for the South Basin.  The gradient at the June and September (summer) 

sampling events showed the depression in the gradient contours at well AW-27.  However, the 

depression shifts westward to the area of wells AW-10 and AW-43 at the December and March 

(winter) sampling events.  This “winter” depression has the same configuration as that 

observed when the county extraction well was shut down during maintenance activities.  The 

“winter” depression is shallower than the “summer” depression measured at well AW-27.  The 

analytical groundwater data does not show any changes to the groundwater chemistry related 

to the shift in the location of the depression. 
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3. FACILITY DESIGN 

The Alamitos facility consists of six electrical generating units paired in three separate 

structures (Figures 3 and 4).  Most of the station property is graded dirt or graded and paved 

with asphalt.  All precipitation is directed to storm drains.  Details of the individual retention 

basin site facilities are described below. 

3.1 RETENTION BASINS 

There are three wastewater retention basins and a boiler chemical cleaning basin located 

along the eastern edge of the Alamitos site immediately adjacent to the San Gabriel River 

(Figures 3 and 4).  The purpose of the three retention basins is to collect and store non-

hazardous wastewater from the facility and to allow the wastewater to be metered 

systematically to a discharge point (San Gabriel River) under the provisions of a National 

Pollutant Discharge Elimination System (NPDES) permit.  By design, the North Basin collects 

wastewater from power generating Units 1 and 2; the Central Basin receives water from Units 

3 and 4; while the South Basin receives discharge from Units 5 and 6.  However, over the 

years, a series of pipes was installed to connect the basins so wastewater could be 

transferred from any basin to another, if necessary.  The source of the wastewater includes 

water from oil/water separators and sediment traps that receive floor and yard drain water, 

air preheater wash water, demineralizer regenerant, reverse osmosis backwash and 

membrane reject water, and boiler blowdown water.  Sources of influent to the South Basin 

also include fuel pipeline hydrostatic test water.   

The BCCB temporarily contained wastewater generated from the acid cleaning of the 

facility’s boilers prior to treatment and discharge.  Prior to the construction of the BCCB, 

boiler chemical cleaning wastewater was discharged directly into the Central Basin.  When 

the BCCB was constructed in 1978, boiler chemical wastewater was first discharged to the 

BCCB and treated in the BCCB mobile treatment unit.  The treated water was then discharged 

to the Central Basin.  This process was discontinued in 1996. 

The North and Central basins were constructed in the early 1960’s. These two equally-sized 

basins have the following dimensions: 160 feet wide by 160 feet long with a depth of 8 feet.  

The two basins have a designed capacity of 830,000 gallons.  An east-west trending splitter 

wall separates the Central Basin into two equally-sized cells.  Each cell can be isolated and 

used separately if necessary.  The two cells are connected by imbedded pipes at the common 

pump sump along the western wall.  The South Basin was constructed in the mid-1960s.  This 

basin is 335 feet long and 90 feet wide with a depth of 7 feet.  The designed capacity is 

725,000 gallons.   

These three retention basins were originally constructed with a two to three inch thick 

asphaltic concrete liner.  In the late 1980’s, the basins were retrofitted with a single layer of 
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a synthetic liner (Hypalon) installed over the existing asphalt liner.  A two inch layer of sand 

was placed over the asphalt liner to protect the thin Hypalon from being pierced by the 

aggregate composing the asphalt.   

A fourth basin was constructed as a BCCB.  This basin was constructed in 1978.  The basin is 

comprised of two unequally-sized sub-basins that are hydraulically connected by a pipe.  The 

northern, rectangular, sub-basin is approximately 190 feet long and 68 feet wide, with a 

capacity of 286,000 gallons.  The southern, square, sub-basin is approximately 114 feet in 

dimension, with a capacity of 264,000 gallons.  The boiler chemical cleaning waste treatment 

process was to place a filter press on the dike separating the two sub-basins.  The chemical 

waste would be pumped from the boiler to the press, which separated the solids from the 

liquid. The liquid would then drain into the sub-basins.   The two sub-basins were originally 

lined with a four-inch thick layer of hydraulic asphaltic concrete.  They were retrofitted in 

1989 with two layers of 80 mil HDPE, surrounding a layer of geofabric.  The geofabric drains 

to a leachate collection system. 

3.2 PIPELINES AND SUMPS 

During the production of steam for electrical power generation, the boiler tubes could 

become coated with mineral deposits from the water.  The coating would cause the heating 

cycle to become less efficient.  When this occurred, an acid wash would be performed within 

the boiler.  This was performed by injecting an acid solution into the boiler tubes.  The waste 

material from each pair of units was conveyed to an oil/water separator (Section 3.2.2) and 

then through pipelines to the basins.  The location of these pipelines is shown on Figure 3. 

Alamitos Generating Station used residual fuel oil to create heat up until the 1970s, when air 

quality regulations forced utilities to use cleaner burning natural gas.  Burning fuel oil led to 

the deposit of residues on the boiler walls and on the exterior of the boiler tubes.  These 

deposits caused a reduction in the efficiency of the heat transfer in the tubes.  A process 

called fireside wash was used to clean the deposits from the boiler when it was determined 

necessary.  This was performed by externally washing the boilers tubes with station water.   

The boiler acid wash and fireside wash processes could have generated wastewater containing 

metals, polynuclear aromatic hydrocarbons (PAHs), and low pH values.  The station 

discontinued the use of these processes in 1996. 

3.2.1 WATER TREATMENT FACILITY 

This section provides details on the water treatment facility and its appurtenances at the 

retention basin site.  Prior to 1991, the station operated a demineralizer to produce ultra-

clean water for the steam system.  This process used both acid and caustic materials.  The 

regeneration wastewater was collected in a small sump south of the South Basin (Figure 3), 

associated with the treatment facility.  The dimension of the sump is 8 feet by 8 feet with a 



SOUTHERN CALIFORNIA EDISON  December 2011 
CLOSURE PLAN, ALAMITOS GENERATING STATION RETENTION BASIN SITE, LOS ANGELES COUNTY, CALIFORNIA 

Jamison and Associates, Inc.    10 

depth of 8 feet.  During the process, this sump would often contain water with a low pH 

value.  The station discontinued this process in 1991 and presently uses a portable reverse 

osmosis system.  The sump is presently used to collect regeneration water from the reverse 

osmosis unit.  This wastewater contains concentrations of general anions and cations similar 

to those generated in home reverse osmosis units. 

In 1996, an integrity test was performed on the sump.  The results of the test were presented 

in a report titled “Sump Integrity Report” dated December 19, 1996 (Southern California 

Edison, 1996).  It was determined that the sump had not leaked low pH water to the soil.   

3.2.2 OIL/WATER SEPARATORS AND SEDIMENT TRAPS 

The station has three oil/water separators.  Each separator is adjacent to one of the three 

pairs of power generating units described in Section 3.  Wastewater discharged from the units 

passes through the separators and the treated wastewater flows into the pipeline network as 

shown on Figure 3.   

The oil/water separators associated with Units 1 & 2 and Units 5 & 6 also function as 

sediment traps that remove sediments entrained in the wastewater.  These sediments are 

derived primarily from floor and yard drains (as well as the other wastewater sources listed in 

Section 3.1 and 3.2).  Units 3 and 4 each have a separate sediment trap (Figure 3).  

Wastewater flows from these two traps to a common oil/water separator for Units 3 and 4.   
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4. DESCRIPTION OF HAZARDOUS WASTE CONSTITUENTS 

This section presents available information on boiler chemical cleaning waste that was used 

at the station, and the investigation methods used to detect this waste in environmental 

media at the retention basin site. 

Constituents of Concern (COCs) are the waste constituents, reaction products, and hazardous 

constituents that are reasonably expected to be in or derived from waste contained in the 

regulated unit (California Code of Regulations, 22 CCR s 66264.93).  In this case the regulated 

unit is the retention basin site.  Inorganic COCs present at concentrations that are statistically 

elevated with respect to site-specific background levels become Constituents of Potential 

Concern (COPCs) and are carried forward into a health risk assessment (DTSC, 1997).  In 

addition, detected volatile organic compounds (VOCs), PAHs, dioxins, and total petroleum 

hydrocarbons (TPH) become COPCs unless the regulated unit is not the source of this 

contamination (Section 4.5) or the percentage of detections is determined by DTSC to be 

statistically insignificant.   

Accordingly, inorganic chemicals found in site investigation samples are termed “elevated” if 

their concentrations are determined through statistical analyses to be significantly higher 

than corresponding background levels.  Background evaluations consist of the comparison of 

statistically-determined average inorganic chemical concentrations in site soil and 

groundwater with average concentrations in samples unaffected by site operations (i.e., 

background). Chemicals that are detected at high concentrations are not necessarily elevated 

if their background concentrations are also detected at high levels.  Chloride in coastal 

groundwater is an example of this situation.  Summary statistics for soil and groundwater 

inorganic COC concentrations in site investigation samples are presented in Tables 1 and 3.  

Statistical analyses for all inorganic COCs in Tables 1 and 3 will be presented in the Closure 

Certification Report, to be issued following site evaluation [as described in Section 16].  Prior 

to DTSC approval of Edison’s application for site closure, concentrations of all COPCs will 

have to meet the Closure Performance Standards described in Section 11 or 19.  

4.1 LIST OF COMPOUNDS 

Appendix A provides a representative analysis of boiler chemical cleaning waste.  The 

chemicals generally associated with boiler chemical cleaning include the following: copper, 

nickel, vanadium, and zinc.  The chemicals with the highest concentrations (greater than 1 

milligram per liter [mg/l]) in Appendix A are: total chromium, copper, fluorine, lead, 

molybdenum, nickel, and zinc.  PAHs, dioxins, and TPH will be added to the COC list for 

future sampling as detailed in Section 8.  PAHs and dioxins have been analyzed in 

groundwater annually since September 1999 (Section 4.4).  
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4.2 LIST OF TEST METHODS 

Analytical test methods used to evaluate COCs, including the metal and VOC chemicals listed 

in Appendix A, are shown in Table 6 and discussed in Section 9.  In summary, metals are 

analyzed in soil and groundwater samples collected at the retention basin site, and VOCs are 

consistently analyzed in soil and groundwater samples.  In addition, PAHs will be analyzed in 

future soil matrix samples.  PAHs, dioxins, and TPH will be analyzed in sediment trap residue 

(Section 8).  Dioxins and TPH may be further characterized, as detailed in Section 8.  Soil gas 

will be analyzed in the future (Section 8).   

4.3 LIST OF SIGNIFICANT HAZARDOUS WASTE CONSTITUENTS 

Not all chemicals in the representative analysis of boiler chemical cleaning waste (Appendix 

A) were detected in soil and groundwater characterization samples collected at the retention 

basin site.  However, the existing soil characterization and groundwater monitoring annual 

report (Hamilton 2011) show that those chemicals with the highest concentrations in 

Appendix A were detected in analyses of soil and groundwater characterization samples 

collected at the site.  Details are provided in Sections 4.5.1 and 4.5.2, respectively. 

A preliminary assessment was performed for the metals having the highest concentrations in 

boiler chemical cleaning waste (listed at the end of Section 4.1), by reviewing concentrations 

for these metals in onsite soil and groundwater samples (Tables 1 and 3, respectively).  The 

assessment indicated that these metals have higher maximum concentrations in soil from the 

compliance area (defined below in Section 4.5.1) than in corresponding background samples.  

In addition, lead, molybdenum, and nickel have higher maximum concentrations in 

groundwater from the compliance area than in corresponding background samples.   

4.4 HISTORY OF CHEMICAL STORAGE AND USE 

Presently, the retention basins are used to collect and store non-hazardous wastewater from 

the station.  The wastewater, containing minor amounts of oil, grease, and suspended solids, 

is systematically mixed with spent cooling water and discharged to the San Gabriel River 

under the provisions of an NPDES permit.   

Historically, metal COCs such as nickel and vanadium were concentrated in the acidic wash 

solutions described in Section 3.2 and were temporarily stored in the BCCB and/or Central 

Basin.  The use of hydrochloric acid for boiler cleaning was discontinued in 1996 and the BCCB 

was placed out of service.  During boiler chemical cleaning operations, the BCCB and/or 

Central Basin were used to temporarily hold (for less than 30 days) acidic cleaning solutions 

containing the removed corrosion and mineral deposits from the boiler tubes.  The acidic 

waste material was removed from the basins using a vacuum truck and carried to an off-site 

disposal facility.  
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PAHs, dioxins, and TPH may be found in the residue from burning fuel oil.  TPH could 

potentially be released from sources such as lubricating oil leaks from the units.  The use of 

fuel oil at Alamitos was discontinued in the 1970s.  The collection areas for sediments or 

liquids that could potentially contain PAHs, dioxins, and TPH are the oil/water separators and 

sediment traps (Section 3.2).  Since September 1999, PAHs and dioxins have been analyzed in 

annual Appendix IX groundwater samples (Section 4.5.2) at the retention basin site but none 

were detected.   

4.5 BACKGROUND AND SITE INVESTIGATION 

This section describes existing soil and groundwater investigations of the retention basin site, 

which produced the data shown in Tables 1 through 5.  Following the completion of the latest 

investigation, DTSC requested additional investigation of PAHs and soil gas at the site.  

General descriptions of these additional investigations to be performed by Edison under this 

Closure Plan are presented in Sections 8 and 10.   

4.5.1 SOIL CHARACTERIZATION 

Characterization investigations pursuant to the Stipulation were conducted to determine if 

the basins or associated conveyance system (pipelines) had released wastewater to the 

underlying soil. If a release was detected, the nature and extent of the contamination was to 

be investigated.  Sampling investigations at the retention basin site began with groundwater 

monitoring in 1996 (Section 4.5.2).  Soil sampling began in 1995 and continued intermittently 

through 2010.   

The sampling plans, methods, and analytical results will be presented in a draft Soil 

Characterization Report.  It is referenced in Appendix C of the Closure Plan and will be 

submitted to the DTSC.   

For purposes of this Closure Plan, the area where historical boiler chemical cleaning 

operations may have led to contamination is defined as the “compliance area”.  This includes 

the retention basins, pipelines, sumps, and associated downgradient area (Figure 3).  The 

background area is the part of the retention basin site that is upgradient of the compliance 

area (Figures 4, 5). 

Edison has performed several soil investigations to characterize the soil beneath and around 

the perimeter of the retention basins at the Alamitos generating station.  A complete listing 

of these soil investigations is shown in the draft Soil Characterization Report for the retention 

basin site (refer to Section 8 and Hamilton, Draft, Table 1).  A total of four hundred and sixty-

five soil samples have been collected from one hundred and fifty-one borings beneath and 

adjacent to the basins and within background soil areas.  The locations of compliance bore-

holes for the existing soil investigations are shown on Figure 6.  The bore-hole locations and 
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their identifications are shown for each basin on Figures 7 through 10.  The four areas where 

background soil samples were collected are shown on Figure 4. 

The first soil samples were collected in 1995.  During monitoring well installation for the 

Detection Monitoring Program, the DTSC geologist inspected a dry, Central Basin liner.  He 

noted two small holes in the liner and requested soil samples be collected in the area of 

these holes.  Three additional bore-hole sites were selected to collect data to compare with 

the data from the known potential leak areas.   

The initial investigations to collect soil samples from beneath each of the basins, on a grid 

pattern, occurred in late 1997 and early 1998.  In 1999, after a review of soil matrix and 

groundwater analytical data from beneath the Central Basin, the DTSC directed Edison to 

perform a soil vapor survey adjacent to the northern sector of the basin, because VOCs had 

been detected in both soil and groundwater samples from beneath the basin.  Phase 1 and 2 

soil vapor surveys were performed in November and December 1999, respectively (Hamilton, 

2000a).  The soil vapor probe locations are shown on Figure 11. 

Soil samples were collected from bore-holes around the perimeter of the basins in 2007.  A 

study of the background soil constituents and concentrations was performed as part of the 

2007 investigation to create a dataset for comparison with the characterization data.   

Edison began an investigation of the nature and extent of the VOC contamination beneath the 

Central Basin in late 2009.  Inorganic COCs that were analyzed in the soil matrix samples 

during this characterization program are listed in Table 1.  All soil samples were analyzed for 

COC metals using the United States Environmental Protection Agency (USEPA) Methods 6020 

and 7471A (Table 6).  PAHs were not analyzed in these soil matrix samples.   

Edison’s grid of soil borings was extended outward from the retention basin site until a 

significant attenuation in contaminant concentration (approaching background levels) was 

observed.  A statistical summary of background concentrations for metals in soil is presented 

in Table 1.  At the outermost soil sample locations, concentrations of the key metals 

associated with boiler chemical cleaning (e.g., nickel and vanadium) were attenuated to 

within the maximum background concentrations in virtually every case.  Arsenic was also 

attenuated to within the maximum background concentrations.  

A statistical summary of concentrations for VOCs detected in soil matrix samples is presented 

in Table 2.   

As noted above, Edison performed a soil vapor survey at the northern and eastern boundary of 

the Central Basin (Hamilton, 2000a) at the request of DTSC because VOCs had been detected 

in both soil matrix and groundwater samples from beneath the basin.  The investigation 

followed the guidance for active soil gas investigations prepared by the LARWQCB, dated 

February 25, 1997.  The purpose of the investigation was to determine if contaminated soil 
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vapor was contained in the soils adjacent to the basin and, if present, what were the 

maximum concentrations of the constituents in the soil vapor, as well as their areal extent. 

 A number of VOCs were detected adjacent to the north and east of the basin.  They included 

the  following compounds: 1,1-Dichloroethane (1,1-DCA), 1,1-Dichloroethene (1,1-DCE), 1,2-

Dichloroethene (1,2-DCE), , Trichloroethane (TCA), Trichloroethene (TCE), tetrachloroethene 

(PCE), and Vinyl Chloride (VC).  The VOCs were primarily detected on the north with a small 

lobe of VC and DCE on the east side of the basin.  The detected VOCs (e.g., VC) are primarily 

daughter products from the breakdown of TCE.  To the best of Edison’s knowledge, the 

original source TCE was released in the 1970s and 1980s before the basins were re-lined with 

Hypalon.  This source is believed to be inactive at present.  A statistical summary of 

concentrations for each compound detected in soil vapor samples is presented in Table 5.  

Future soil gas sampling is proposed in Section 8.  

4.5.2 GROUNDWATER MONITORING 

The Stipulation required that site characterization investigations pursuant to 22 CCR 66265.98 

begin at the facility in 1996.   

A Detection Monitoring Program began with the installation of nine monitoring wells in 1995.  

These wells were combined with six existing wells that had been installed in 1986 (2 wells) 

and 1994 (4 wells) for various unrelated investigations.  Between December 1996 and 

September 1997, quarterly groundwater sampling events occurred at thirteen of these fifteen 

monitoring wells. The resultant data indicated that an Evaluation Monitoring Program was 

required to study the nature and extent of contamination detected.  This was accomplished 

by the installation of twenty-four additional compliance wells in two phases during the 1999 

(12 wells) and 2001 (12 wells) sampling years.  Four additional background monitoring wells 

were installed in 2006.  The present well array contains forty-three wells of which two are 

only used for gradient measurements. 

Quarterly sampling reports have been submitted to the DTSC after each sampling event 

except for the December events. The field data for the December events are incorporated 

into the Annual Groundwater Monitoring Report for that sampling year. Part of the evaluation 

monitoring process is the analytical testing of groundwater samples for the constituents listed 

in Appendix IX to Chapter 14 of Title 22 of the CCR.  The Appendix IX list has been included 

with the routine COC list on an annual basis since it was first performed at the September 

1999 sampling event.  

The most recent Annual Groundwater Monitoring Report (Hamilton, 2011) includes analytical 

results through December 2010.  Based on the stable groundwater gradient data and trends 

described in Section 2.2.3, statistical summaries of analytical data were generated for the 

period of 2006 through 2010.  These summaries represent current groundwater conditions and 
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are presented in Tables 3 and 4.  Accordingly, the groundwater analytical data presented in 

this Closure Plan for 1) general characterization of the basin area and 2) proposed inclusion in 

future detection of potential impacts and assessment of corresponding risks for the entire 

retention basin site, were sampled during the time period of 2006 through 2010.   

The annual report is referenced in Appendix C of this Closure Plan and was submitted to the 

DTSC along with other existing characterization reports. 

The annual reports include gradient plots of the groundwater elevation data measured during 

the sampling events over the year and a tabular presentation of the analytical data derived 

from the samples collected during the events.  Report tables, time-series plots and 

hydrographs also contain water-level and analytical data from previous sampling events 

dating back to project inception to allow for data comparison.   

The sampling plans, methods, and analytical results are presented in the Water Quality 

Monitoring Program and Sampling and Analysis Plan (SAP) (Hamilton, 1996 and 2000b), and the 

most recent Annual Groundwater Monitoring Report (Hamilton, 2011).  These documents are 

referenced in Appendix C of this Closure Plan.   

As described below, the scope of the groundwater monitoring program increased over the 

study period from the original nine wells to include forty-three well locations as shown on 

Figure 5.  The Annual Groundwater Monitoring Report describes construction details for each 

of the monitoring wells (Table 1 of Hamilton, 2011).  All monitoring wells included in the 

sampling program, except the eight background wells and two undesignated wells (AW-8 and 

AW-9), are within the compliance area (Figure 5 of this Closure Plan).   

Note that for purposes of this Closure Plan, upgradient wells and borings are considered to 

represent background conditions, regardless of the concentrations observed, and 

downgradient wells and borings are considered to represent compliance conditions, regardless 

of the concentrations observed.  Wells AW-8 and AW-9 are undesignated with respect to 

background or compliance conditions because the gradient direction at these wells is 

uncertain.  These criteria were used in developing the summary groundwater concentration 

statistics for the period of 2006 through 2010 (Tables 3 and 4). 
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5. ESTIMATE AND MANAGEMENT OF MAXIMUM INVENTORY  

No hazardous waste was stored in the retention basins and appurtenances during the period 

of characterization (1996 to 2010).  The current owner/operator does not have a permit to 

store hazardous waste in the retention basins.  Wastewater is stored and released under the 

previously noted NPDES permit. 

In 1996, Edison discontinued the process that could have created hazardous waste at the 

station.  It was this presumed hazardous waste that was allegedly stored in the retention 

basins.  

The maximum potential historical inventory (i.e., the maximum potential inventory before 

1996) is equal to the combined volume of the four basins or 2.94 MG.  The individual basins 

have the following capacities: 830,000 gallons each, for the North and Central Basins; 286,000 

plus 264,000 gallons for the BCCB; and 725,000 gallons for the South Basin (Section 3.1).  This 

combined capacity represents the estimated maximum potential inventory that would exist if 

all four basins were filled with hazardous wastewater at the same time (prior to 1978 the 

BCCB had not been constructed, thus the maximum potential historical inventory before 1978 

was 2.4 MG).  Note that operational safety policy has been to generally keep the basin(s) 

below fifty percent of capacity.  However, the value of 2.94 MG is useful as a theoretical 

upper limit on the historical inventory of hazardous wastewater stored at the retention basin 

site.  
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6. DECONTAMINATION PROCEDURES FOR EQUIPMENT, STRUCTURES, AND 
BUILDINGS 

The retention basins are emptied and cleaned as a routine operational procedure to remove 

stormwater sediments, algae, and other solids.  These materials are removed by the station 

operator to maintain full retention basin storage capacity.  Edison considers it unlikely that 

any residual contamination is present in the basin sediments since the basins have not stored 

hazardous wastewater for up to 15 years (Section 3.1).  It is Edison’s opinion that the 

cleaning process described below would effectively remove residual contamination if it were 

present in the basin sediments.  Details of this process are given below. 

The retention basins are cleaned by the current owner, as needed.  The last cleaning of the 

Central Basin was conducted jointly by SCE and AES Alamitos LLC in 2010, in order to prepare 

the basin for additional soil characterization.  

The typical cleaning process involves draining of the clear liquids to another basin, and then 

pumping out the residual liquid/solid sludge with a vacuum truck.  Alternatively, the material 

can be left to dry, then shoveled up and placed in bins.  The sludge, or solid, is tested for 

hazardous characteristics, as defined in Title 22 of the CCR, and then transported to an 

appropriate disposal facility.  Once the retention basin is cleaned and the liner passes an 

inspection by a liner contractor, it is placed back into service.   

The waste characterization from the latest Central Basin cleaning indicates the material is 

non-hazardous (Calscience Environmental Laboratories, Inc., 2010a and 2010b).  AES Alamitos 

LLC reported that the South Basin was cleaned two years previously, and the removed 

material was also characterized as non-hazardous (M. Linares, AES Alamitos LLC; pers. 

comm., 2011).   

The BCCB stores only the rainwater that falls into the basin.       

Decontamination of the basin liners is not considered necessary.  Comprehensive leachability 

testing of similar liner material from the former Edison Long Beach Generating Station 

(Komex, 2005) indicated there were no leachable constituents within the liner samples that 

represented a potential health risk to ecological or human receptors.   

Water has continuously flowed through the pipelines leading to the retention basins, due to 

normal operation of the station over the period of approximately 15 years since hazardous 

wastes were last stored in the basins.  Due to the operational flow, there should be no 

sediments from this period remaining in the pipelines.   

The oil-water separator sumps connected to the pipelines and basins (Figure 3) potentially 

could contain residual sediments from the period when hazardous wastes were stored in the 

basins. Decontamination procedures will include: inspection, characterization sampling 

(Section 8), solids removal, pressure washing, and testing (confirmation sampling) of the wash 
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water and solids.  Based on the list of COCs established for this site, confirmation samples will 

be tested for those constituents that were previously detected during site characterization.   

Decontamination wash water and solids will be removed and properly disposed, based on the 

results of the analytical testing. 
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7. CONFIRMATION SAMPLING PLAN FOR CONTAINMENT STRUCTURES, TANKS, AND 
EQUIPMENT 

Edison believes that confirmation sampling at the retention basin site applies only to the 

oil/water separators and sediment traps, since the basins and pipelines no longer contain 

sediments from the time period when the site facilities were used for storing hazardous 

waste.  Details on the cleaning of facilities at the retention basin site are given in Section 6 

above. 

Confirmation sampling will be performed in the oil/water separators and sediment traps, by 

testing the wash water after the oil/water separators and sediment traps are cleaned, and 

comparing it to the wash water source, which will also be tested for the COCs.  If solids are 

collected during the confirmation sampling, they will be sampled along with the wash water.  

The wash water and any solids will be analyzed as described in Section 6, in consultation with 

DTSC.  The analytical methods listed in Table 6 will be used, as appropriate.   
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8. SOIL SAMPLING PLAN 

This section describes plans for additional characterization of the soil matrix and new 

characterization of soil gas at the retention basin site.  Existing investigations that produced 

the data shown in Tables 1, 2, and 5 are described in Section 4.5.1.  The plans discussed 

below are in response to DTSC requests following completion of the existing soil investigation 

(2010).  General descriptions of future work plans are provided here.  Detailed Work 

Implementation Plans will be developed based on the concepts presented in this section, in 

consultation with DTSC, after this Closure Plan is approved. 

Edison believes the soil beneath the retention basins has been fully characterized with the 

exceptions of: 1) PAHs in the soil matrix, 2) PAHs, dioxins, and TPH in sediment trap residue, 

and 3) soil gas characterization.   

The existing characterization reports have been reviewed by DTSC. Edison has concluded that 

the soil characterizations are sufficient to allow Edison to proceed with a Closure Plan. 

The DTSC staff (2010) requested two additional investigations to complete the retention basin 

site characterization: 1) a soil vapor survey adjacent to each of the basins, the pipelines, and 

associated oil/water separators and sediment traps, and 2) a soil matrix survey beneath the 

pipelines conveying wastewater to and from the retention basins.   

The existing soil vapor survey described in Section 4.5.1 was performed in 1999 using 

guidance that is no longer applicable.  Therefore, a new soil vapor survey should be 

performed that investigates each of the four retention basins using the most recent guidance. 

Edison intends to collect soil gas samples within the retention basin and pipeline areas as part 

of the comprehensive risk assessment described in this Closure Plan.  The soil gas samples will 

be analyzed for VOCs (including naphthalene). This will allow evaluation of the potential risk 

due to sub-surface vapor intrusion to indoor air and the resulting cumulative risk under future 

land-use conditions.   

A soil matrix survey beneath the pipelines conveying wastewater to and from the retention 

basins is also required.  This would include all system pipelines for the boiler chemical 

cleaning and fireside wash processes outside of the boiler foundation.  The demineralizer 

system will be investigated since waste from that system was conveyed to the basins.  It 

would also include any oil/water separators and sediment traps associated with these 

pipelines.  The location of the pipelines, oil/water separators, and sediment traps are shown 

on Figure 3.   

The analytical methods proposed for future soil and soil gas samples are described in Section 

4.2.   
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As stated above, the 1999 soil vapor survey used guidance that is no longer applicable.  

Therefore, results of that investigation (summarized in Table 5) will be superseded by the 

proposed soil gas investigation.  Results of the 1999 soil vapor survey will not be used for 

further analyses. 

The designed collection areas for sediments that could potentially contain PAHs, dioxins, and 

TPH are sediment traps and oil-water separators associated with the electrical generating 

units (Section 3.2.2).  Suspended PAHs may also potentially be present along the pipeline 

alignment if leakage has occurred.  Edison intends to investigate and assess PAHs in soil along 

the pipeline, appurtenances such as the oil/water separators and sediment traps, and 

beneath the basins, where necessary, in order to support risk assessments for these 

chemicals.     

With respect to dioxins and TPH, Edison will sample the residue from all sediment traps and 

oil-water separators that act as sediment, or oil, traps.  If either of these constituents are 

detected in sediment trap residues at levels exceeding screening criteria, then dioxins and 

TPH will be further sampled in consultation with DTSC. 

After completing the soil gas and additional soil matrix sampling investigations (proposed 

above), a comprehensive report on soil characterization will be completed and submitted to 

DTSC for review and approval.  The report will describe the methodology and present the 

analytical results of existing and proposed soil characterization activities at the retention 

basin site, including a chronological summary of all soil investigations at the site.  The 

combined datasets, including results of existing and proposed soil matrix investigations, will 

be used for statistical analyses and risk assessments of current site conditions (i.e., conditions 

that do not include the effects of potential remediation).   
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9. ANALYTICAL TEST METHODS 

Analytical test methods used for soil and groundwater samples collected during the field 

investigations completed to date (Section 4) are summarized in Table 6.    The analytical 

tests for soil matrix and groundwater samples were performed by Weck Laboratories, Inc, an 

Environmental Laboratory Accreditation Program (ELAP) certified lab.  The analytical tests for 

soil vapor samples were performed by HydroGeoSpectrum (mobile laboratory) and Calscience 

Environmental Laboratory (Summa Canisters).  As described in Section 8, collection of new 

soil gas data to replace the 1999 data is proposed. 

Soil samples collected at the retention basin site were analyzed for metals using USEPA 

methods shown in Table 6 (Hamilton, 2008).  Soil samples were analyzed for VOCs using 

USEPA Method 8260B. 

Groundwater samples collected at the retention basin site were analyzed for metals using the 

USEPA methods shown in Table 6 (Hamilton, 2011).  Groundwater samples were analyzed for 

VOCs using USEPA Method 8260B.  Groundwater samples for the annual Appendix IX sampling 

events were analyzed for VOCs, semi-volatile organic compounds (SVOCs), organochlorine 

pesticides, organophosphorus pesticides, chlorinated herbicides, dioxins/furans, and 

polychlorinated biphenyls (PCBs) using USEPA Methods 8260B, 8270M, 8081A, 8141, 8151, 

8280, and 8082, respectively.  

Potential future test methods for VOCs, PAHs, dioxins, and TPH are shown in Table 6.   

Analytical test methods for future analyses will be the same as the methods described above 

unless they are subject to future changes in test methodology.  It is assumed that future 

analyses would have method detection limits that meet risk-based criteria, such as California 

Human Health Screening Levels (CHHSLs) in soil and soil gas and drinking water criteria in 

groundwater. 
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10. GROUNDWATER SAMPLING PLAN 

This section describes plans for additional characterization of groundwater at the retention 

basin site.  Existing investigations that produced the data shown in Tables 3 and 4 are 

described in Section 4.5.2.  The plans discussed below are consistent with DTSC requests 

following completion of the existing soil investigation in 2010.  Although the time period for 

groundwater monitoring data summarized in Tables 3 and 4 extends only through December 

2010, the groundwater sampling and reporting programs have continued to present without 

interruption. 

Edison will continue to sample and report groundwater in accordance with the Water Quality 

Monitoring Plan (WQMP) (Hamilton, 1996) and SAP (Hamilton, 2000b) until site closure.  The 

sampling and analytical plans are subject to future changes, (e.g., by increasing PAHs to a 

quarterly basis), if requested by DTSC. 

 



SOUTHERN CALIFORNIA EDISON  December 2011 
CLOSURE PLAN, ALAMITOS GENERATING STATION RETENTION BASIN SITE, LOS ANGELES COUNTY, CALIFORNIA 

Jamison and Associates, Inc.    25 

11. CLOSURE PERFORMANCE STANDARDS (CLEANUP LEVELS) 

Standards for closing the retention basin site to meet clean closure (unrestricted land use 

standards) are described below along with the Conceptual Site Model (CSM).  Clean closure 

can be achieved in accordance with Closure Performance Standards either by: 1) 

Demonstrating that no COPCs are identified at the retention basin site through site 

characterization and statistical analysis, 2) Demonstrating that COPCs identified at the 

retention basin site are below risk-based criteria, or 3) Demonstrating that COPCs identified 

at the retention basin site were remediated to concentrations that are below background or 

risk-based criteria.  Background concentrations for metals and organics in soil and 

groundwater are presented in Tables 1 through 4.  The distinction between the terms “COC” 

and “COPC”, along with the definition of “background” concentrations, are explained in 

Section 4. 

All COCs (listed in Tables 1 through 5) that have been or will be analyzed for and reported in 

the site characterization reports will be evaluated for site closure, in addition to any new 

COCs.  Each inorganic COC can potentially become a COPC according to the DTSC criteria for 

identifying statistically elevated chemical concentrations (Section 4).   

Figure 12 is a CSM that illustrates the potential exposure routes from the points of chemical 

release at the retention basin site to human and ecological receptors.  Under current (2011) 

land use conditions, the potential human receptors are industrial workers and construction 

workers.  Under future unrestricted land use conditions (i.e., after the station is 

decommissioned and removed), a resident is considered as a hypothetical human receptor in 

order to support closure evaluations.  Potential exposure routes to aquatic and terrestrial 

ecological receptors will be evaluated under both current and future land use conditions.   

Currently, three of the basins are lined with an asphaltic concrete base covered by a single 

layer of Hypalon synthetic liner. The BCCB is currently lined with an asphaltic concrete base 

covered by a double layer of a synthetic HDPE liner surrounding a geofabric leachate 

collection system (Section 3.1). The remainder of the retention basin site around the basins is 

partially covered by rock and is partially bare dirt.  These conditions suggest that current 

workers could potentially contact (i.e., ingestion or dermal contact) surface soil and any 

associated COPCs, although it is unlikely that industrial workers would have access to 

subsurface soil, where releases from the basins are likely to be located.  The basin liners 

would also be likely to eliminate worker exposure to COPCs in groundwater beneath the 

basins or pipelines.  Indirect contact pathways through inhalation of dust-borne particulates 

or inhalation of subsurface vapors intruding into indoor air could possibly be complete, 

although the airborne dust pathway is likely to be insignificant and the indoor air pathway is 

likely incomplete as there are no nearby buildings where indoor vapors could accumulate.  

The approximate extent of the pipelines is shown on Figure 3.   Based on this approximate 
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pipeline route it is considered unlikely that there are any indoor workspaces currently above 

the pipelines.  Thus, it is assumed that there are no in-ground foundations that vapors could 

accumulate beneath and that the indoor air exposure pathway is currently incomplete.  

Current construction workers could potentially contact surface and subsurface soils and be 

exposed to COPCs through ingestion, dermal contact, dust inhalation, or outdoor vapor 

inhalation should construction activities occur at the retention basin site.  Although these 

pathways are shown as potentially complete on Figure 12, they are likely to be very limited 

under current conditions.  Currently, the groundwater ingestion route is incomplete for 

industrial and construction workers because the potable water at the station is supplied by 

the local municipality.  Also, it is assumed that current and future construction workers are 

unlikely to be exposed to COPCs in groundwater by dermal contact with groundwater, as 

depth to groundwater ranges approximately from 11 to 14 feet below land surface.   

Given the highly developed nature of the station property, terrestrial ecological receptors are 

not likely to be present on the site.  Therefore, no contact by ecological receptors with 

COPCs in soil is likely to occur under current conditions. 

Under future conditions, it is assumed that the site will have no basins, liners, pipelines or 

sumps and the surface will be unpaved.  A future resident is assumed, hypothetically, to 

come into contact with the surface and subsurface soil (assuming subsurface soils are 

disturbed and re-distributed at the surface), and inhale airborne dust particulates and indoor 

vapors intruding from the subsurface.  Future industrial and construction workers are 

assumed, hypothetically, to be exposed through the same soil-related routes as a resident, 

except that construction workers are assumed to be exposed to outdoor air and not indoor 

air.      

Additional sampling and analysis of soil matrix and soil gas is proposed for the retention basin 

site, including collection of soil vapor samples around the basin and pipelines.  The results of 

these sampling efforts will be used to evaluate risks for current and future industrial and 

construction workers and for future residents who may contact soils beneath the basin site 

and for future industrial workers and residents potentially exposed to sub-surface vapor 

intruding into indoor air.   

Since groundwater at this site is on the seaward side of the Alamitos Gap seawater intrusion 

barrier (Frary and Mattar, 2010), the groundwater beneath the site is not likely to be a 

potential drinking water supply source in the future.  This is consistent with the finding that 

the total dissolved solids (TDS) in groundwater at the site typically exceed the LARWQCB’s 

drinking water criterion of 3,000 mg/L.  TDS concentrations ranging from approximately 

10,000 to 20,000 mg/L were sampled from monitoring wells between the North Basin and the 

BCCB (Hamilton 2010).  Nevertheless, to be health protective since the groundwater has not 
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been dedesignated by the LARWQCB (1998).  It is assumed that future groundwater exposures 

for residents may occur, as shown on Figure 12. 

Based on long-term monitoring of the groundwater, it is concluded that groundwater has 

moved from west to east, likely at a moderately low flow velocity, since June 2005 

(Hamilton, 2005).  Thus, groundwater may be discharging into the estuarine portion 

(LARWQCB, 1998) of the San Gabriel River east of the site.  Groundwater discharge could, 

therefore, potentially result in complete exposure pathways for ecological receptors, such as 

plankton, benthic invertebrates, epibenthic invertebrates, and fish through uptake and for 

shorebirds through ingestion of prey (see river water on Figure 12).  This will be examined in 

a scoping ecological risk assessment performed for COPCs identified in groundwater.  Due to 

the discharge of groundwater to the river, it is anticipated that water quality criteria 

protective of ecological receptors and possibly for human consumption of estuarine 

organisms, such as the most protective criteria for estuarine organisms in the California 

Toxics Rule (CTR) (USEPA, 2000) will become the primary closure performance standards for 

these receptors.   

As described in Section 3, nonhazardous wastewater containing minor amounts of oil, grease, 

and suspended solids, is stored in the retention basins. The wastewater from the basins is 

comingled with cooling water from the station and discharged to the San Gabriel River under 

the provisions of NPDES permit CA0001139 (LARWQCB, 2000).  Therefore, although there is a 

possibility that chemicals and water in the retention basins may be released to the San 

Gabriel River under current conditions, this discharge would be substantially diluted, resulting 

in insignificant exposure pathways for ecological receptors.  Therefore, wastewater is not 

likely to be a secondary source.   

Under future conditions the site is likely to continue to be used for industrial purposes, 

although it is possible that unrestricted land use could result in other types of development at 

the site.  As such, it is likely that future ecological receptors would be the same as under 

current conditions.  Assuming the highly developed nature of the station property continues 

under future conditions, sensitive terrestrial receptors are not likely to be present on the site 

as illustrated on Figure 12.  Potential exposure routes from the retention basins to aquatic 

and terrestrial receptors will be determined through a scoping ecological risk assessment, 

supplemented, as appropriate, with chemical and biological monitoring conducted in support 

of the NPDES permit and in consultation with DTSC.  The scoping ERA will examine whether 

the estuarine receptors could be exposed to COPCs in groundwater discharging into the river 

through uptake or ingestion of food items (see Figure 12).   

Additional information would be collected during the proposed on-site sampling.  The 

additional information will be used to modify the CSM based on any determinations indicating 

that future conditions differ from those depicted in Figure 12.  If additional complete 
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exposure routes are identified, an evaluation will be performed to confirm that closure 

performance standards are met to achieve protection of ecological receptors and the 

environment.  Demonstration of compliance with the closure performance standards will 

include evaluations of COPC concentrations in the subsurface media for the entire retention 

basin site (e.g., using average COPC concentrations) and examination of the effects of any 

dilution caused by transport prior to discharge to the estuarine environment.  If necessary, 

based on the results of the evaluation and consultation with DTSC, additional evaluations 

would be performed. 

The initial (primary) closure performance standards for metals in the soil and groundwater 

are the corresponding background levels.  However, for groundwater, the standards 

protective of human health and ecological receptors may be greater than background 

concentrations.  These standards would be compared to determine which is most protective 

(i.e., the drinking water MCLs or ecologically protective criteria in the CTR (USEPA, 2000)).  

In the event that it is not technically feasible to remediate metals to background 

concentrations, the closure performance standards will be as follows: 

1. For the site soil, the closure performance standard will be health risk-based criteria 

for unrestricted closure.  USEPA guidance indicates that a cumulative carcinogenic risk 

range between 1 in 1,000,000 and 1 in 10,000 (1 x 10-6 and 1 x 10-4) is considered to be 

protective of public health.  The lower end of this risk range is typically applied to 

residential situations and is considered the point of departure by the USEPA and DTSC.  

Accordingly, the human health risk-based criteria for carcinogens will be based on a 

target carcinogenic risk of 1 x 10-6 (cumulative for all COPCs) and the human health 

risk-based criteria for noncarcinogens will be based on a target hazard index of 1.  A 

risk assessment will be performed and presented in the Closure Certification Report to 

demonstrate whether site conditions meet this standard (Section 16). 

2. For groundwater, the closure performance standards protective of humans will be the 

lower of either the drinking water MCLs or water quality criteria protective of human 

consumption of estuarine organisms in the CTR (USEPA, 2000).   

3. For groundwater, the closure performance standards protective of ecological receptors 

will be those protective of estuarine organisms in the CTR (USEPA, 2000).  Closure 

Performance Standards for protection of terrestrial ecological receptors, if any, will 

be developed in consultation with DTSC.  

A Closure Certification Report (Section 16) will be generated to demonstrate that the closure 

performance standards described in this section are met. 

In the event that clean closure is not achieved, an LUC and an Implementation and 

Enforcement Plan (IEP), consistent with closure to industrial standards, will be prepared for 
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approval by DTSC as described in Section 19.  Closure performance standards for protection 

of ecological receptors in Section 19 are the same as described above.   
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12. SOIL AND GROUNDWATER REMOVAL/CLEANUP PROCEDURES 

The overall remediation strategy (if needed) would be to use Edison’s characterization data, 

for statistical analyses and risk assessments, to identify the specific contaminants and 

locations that require remediation to achieve the site’s closure performance standards.   

12.1 SOIL REMOVAL/CLEANUP PROCEDURES 

The closure performance standards (Sections 11 and 19) and supporting statistical analyses 

and risk assessments may indicate that soil excavation should be performed.  Candidate 

COPCs that could potentially drive soil removal action will be identified and the basis for 

removal described in a Work Implementation Plan (WIP), as described below.   

If soil removal is required, the following procedures would be used.  A work plan for soil 

removal would be developed and submitted to the DTSC for approval.  The work plan would 

include a soil management plan with a health and safety plan (HaSP).  Confirmation soil 

samples would be collected from the walls and bottom of the excavation(s) on approximate 

twenty foot centers, with a minimum of one sample on each sidewall.  The samples would be 

analyzed for the COPCs identified through statistical and risk analysis of the characterization 

data, in consultation with DTSC.  The analytical methods listed in Table 6 would be used, as 

appropriate. 

If analyses of the confirmation samples show that the closure performance standards have not 

been met, then additional soil may be excavated laterally and vertically to the water table.  

The confirmation sampling would be repeated as well. 

The completed excavation would be backfilled with clean, compacted fill (for which 

characterization samples would also be collected and analyzed).  The basin liner would be 

repaired as necessary.  The remediation equipment would be decontaminated by pressure 

washing.  Decontamination wash water and residue would be characterized and removed for 

disposal at an offsite permitted facility. 

The excavated soil would be characterized in accordance with the CCR Title 22 and disposed 

of at an appropriate facility, based on a determination of whether or not it is hazardous.  If 

this waste is determined to be hazardous, it would not be stored onsite for more than 90 

days.  Soil removal, transport, and cleanup procedures would conform to DTSC guidelines.  A 

WIP would be prepared and approved by DTSC prior to initiation of cleanup. 

The Closure Certification Report (Section 16) will provide comprehensive documentation of 

the evaluation of any chemicals that may require remediation, soil removal actions, cleanup 

confirmation, and post-remedial risk assessment.   
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12.2 GROUNDWATER REMOVAL/CLEANUP PROCEDURES  

The closure performance standards (Section 11) and supporting statistical analyses and risk 

assessments may indicate that groundwater remediation should be performed.  In this case a 

WIP would be developed for review and approval by DTSC.  The methodology and extent of 

the remediation defined in the WIP would be determined based on the results of the data 

evaluation described above.   The remedial objective would be to meet the closure 

performance standards defined in Section 11 or 19. 

Ongoing groundwater monitoring (Section 15) would serve as confirmation sampling to 

evaluate the efficacy of the remedial action on meeting the site’s Closure Performance 

Standards for groundwater.  Groundwater samples will be collected and analyzed according to 

the existing WQMP and Sampling and Analysis Plan (Hamilton, 1996 and 2000b) to 

demonstrate attainment of the groundwater cleanup standards.  When attainment is 

achieved, the Closure Certification Report (Section 16) would provide a comprehensive 

assessment of any chemicals that require remediation, as well as documentation of necessary 

remedial actions, and demonstration of attainment of the groundwater cleanup standards. 

12.3 CULTURAL AND BIOLOGICAL RESOURCES  

12.3.1 CULTURAL RESOURCES 

Edison will conduct a cultural resources records search at the South Central Coastal 

Information Center (SCCIC) of a half-mile radius around the generating station (or retention 

basin site). The records at the SCCIC contain information collected from the California 

Historical Resources Information System and include the locations of previous cultural 

resources surveys and archaeological sites as well as listings in the National Register of 

Historic Places (NRHP), California Register of Historical Resources (CRHR), California Historic 

Landmarks (CHL), and California Points of Historic Interest (CPHI).   

Previous cultural resources surveys conducted within a half–mile radius of the project area 

will be identified. Any previous studies encompassing the generating station or retention 

basin site will be identified. The findings of the applicable studies will be described with 

attention to whether they can be considered Historic Evaluations of the station and whether 

the station or any of its components qualifies for listing in the NRHP as a historic resource or 

as a historic resource under applicable guidelines (Section 15064.5 (a) (2)¬(3)) of California 

Environmental Quality Act (CEQA). New resources identified in the cultural resource surveys 

will also be examined to determine whether the station or its components could qualify as 

historic resources. Thus, the cultural resources records search will determine the presence or 

absence of sensitive cultural resources, including CRHR- and NRHP-eligible resources, on the 

property. 
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The studies will also be examined to determine if there are any recorded prehistoric or 

historical-period archaeological resources within a half-mile radius of the generating station. 

The potential effects of activities at the retention basin site on nearby historical period 

buildings and structures will also be identified.  

Finally, to ensure that any historic resources are not impacted by any earth moving activities 

(if proposed), Edison will have an archeologist present during those activities, if necessary.  

The work plan to conduct any proposed earth moving activities will include descriptions of 

appropriate ‘project control measures’ in the event that cultural resources are encountered 

during those activities.  Such control measures will also include the procedures to follow 

should human remains be unearthed during excavation, including those specified in State 

Health and Safety Code Section 7050.5, which states that “…no further disturbance shall 

occur until the County Coroner has made the necessary findings as to origin and distribution 

pursuant to Public Resources Code Section 5097.98.” 

12.3.2 BIOLOGICAL RESOURCES 

Biological characterization of the retention basin site and the surrounding habitats will be 

conducted as part of the proposed scoping ecological risk assessment (Section 11).  This 

biological characterization will be based on available biological reports prepared for the 

facility, including available NPDES Receiving Water Monitoring Reports, and studies on the 

ecology of the regional aquatic and marine environments.   For the species of regulatory 

concern (threatened, endangered, and sensitive species), local occurrences will be obtained 

from a query of the California Natural Diversity Database (CNDDB).  Sensitive habitats that 

may occur near the Alamitos Generation Station will also be identified. 

The common species that may occur in the environment near the site will also be identified.  

The station is located along the San Gabriel River, which discharges into the nearshore 

environment of open water, sandy or soft sediments, and hard substratum (e.g. rip-rap along 

the river shore).  The species likely to be present in these habitats include phytoplankton, 

zooplankton, ichthyoplankton, benthic infauna (e.g., polychaete worms) and epifauna (e.g., 

crabs or shrimp), and fish.  Birds present near the site may consist of marshbirds, shorebirds, 

waterbirds, and seabirds.  Shorebirds are likely the most common birds present along the 

beach near the site, where they typically feed on invertebrates living in the sandy beach.   

Several marine mammals may be transitory visitors to waters offshore of the site; these may 

include the California sea lion (Zalophus californicus), harbor seal (Phoca vitulina), gray 

whale (Eschrichtius robustus), and several species of dolphin.   

Species of regulatory concern include federally and California state-listed threatened or 

endangered species, candidate species, or California Species of Special Concern.  Any species 

of regulatory concern that occur in the vicinity of the site will be identified in the scoping 
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ecological risk assessment. However, as discussed above, it is unlikely that the station offers 

any habitats suitable for foraging, nesting, or refuge habitat for any special status animals, 

plants, or invertebrates.   

Depending on the results of the scoping assessment, if suitable habitat for species of 

regulatory concern is determined to be present on or near the retention basin site and there 

is a potential impact to a listed species, consultation with the US Fish and Wildlife Service 

may be required.  Guidelines and avoidance measures would be identified, if appropriate, 

prior to conducting any ground disturbing work activities. 
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13. CLOSURE COST ESTIMATE 

A cost estimate for performing the Closure activities is described in Appendix D.  Since 

elevated metals have been detected in soil beneath the Central Basin, and 1,4-dioxane 

concentrations in groundwater exceed the California drinking water notification level, 

preliminary estimates have been made for soil and groundwater remedial actions, in 

conformance with Financial Assurance requirements.  At this time, it has not been 

demonstrated to what extent soil or groundwater remediation will be necessary.  If the 

statistical evaluation and risk assessment identify COPCs that exceed the Closure Performance 

Standards, a comprehensive remedial WIP will be developed along with a cost estimate.  This 

information would be used to update the Financial Assurance Document included in Section 

14 and Appendix E.   The total current (2011) estimated closure cost is $3,707,000 (Table D-

1). 
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14. FINANCIAL RESPONSIBILITY 

A copy of the 2011 annual statement of financial assurance is included in Appendix E. 
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15. CLOSURE IMPLEMENTATION SCHEDULE 

The time frame for any potential remedial activities would be based on the approved closure 

plan date, completion of proposed site characterization activities (Sections 8 through 10) and 

determination of the necessity for remedial action during the statistical analysis and risk 

assessment phase following approval of the Closure Plan.  If remedial action is required, an 

implementation schedule would be developed during the preparation of a remedial WIP. 

Assuming remedial action is required, post-remediation groundwater monitoring to track the 

effectiveness of the remedy would continue for a period of up to five years to assess progress 

toward meeting the Closure Performance Standards (Section 11).   

Progress reports and /or continued quarterly groundwater monitoring reports would be 

submitted during that assessment period, as required by DTSC. 

Details concerning the contingency plan that would be followed if the Closure Performance 

Standards could not be met within five years are presented below (Section 19).   

If the presumed remedy is found to be effective in meeting the standards within five years, 

groundwater monitoring to confirm clean conditions would continue for a period consistent 

with CCR 66265.96.  The groundwater monitoring network could be modified (streamlined) 

depending on the timeframe for certification of the presumed remedy. 

After Edison demonstrates that the Closure Performance Standards (Section 11 or 19) have 

been met, a Closure Certification Report will be prepared within six months for DTSC review.   
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16. CLOSURE CERTIFICATION REPORT REQUIREMENTS 

The Closure Certification Report will document the results of site characterization activities, 

potential remediation activities, statistical analyses to identify (post-remediation) COPCs, and 

risk assessments used to quantify the achievement of Closure Performance Standards for the 

site.  Data and evaluation to document that the site’s Closure Performance Standards have 

been met for soil and groundwater will be presented.  Note that the CSM (Figure 12) and list 

of COPCs would be re-evaluated to account for post-remediation data such as the results of 

confirmation sampling. 
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17. PERSONAL PROTECTIVE EQUIPMENT (WORKER HEALTH AND SAFETY) 

Assuming remedial action is required, a HaSP for performing these activities at the retention 

basin site would be prepared by the remediation contractor and approved by DTSC prior to 

commencement of any field work.   

A HaSP covering subsurface construction work at the site (performed by or for AES Alamitos 

LLC) would be incorporated into a potential LUC for the site as described in Section 19.   
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18. SITE SECURITY 

The station is an operating facility and is gated and guarded to prevent unauthorized access.  

The site is surrounded by fences that are eight feet high, with outward-facing barbed-wire 

extensions.  The site also has an electronic surveillance system. 
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19. CONTINGENCY POST-CLOSURE PLAN 

Soil and groundwater data collected at the retention basin site will first be evaluated to 

assess the potential for compliance with the Closure Performance Standards for clean closure, 

discussed in Section 11.  Depending on the results of the risk assessment (Section 11), it is 

possible the site will be closed to industrial standards with a LUC for protection of human 

health.  The area to be considered under a LUC would also be defined on the basis of the risk 

assessment results. A soil management plan may be needed whenever asphalt is removed or 

when soil in the area of the LUC is disturbed.  

In the event that remedial action is performed (Section 12), updated site data following 

completed investigation/remediation would be used for a Contingency Post-Closure Plan 

assessment.     

Under the Contingency Post-Closure Plan, Edison would close the retention basin site to meet 

industrial closure (restricted land use standards).  A LUC and an IEP would be provided for 

approval by DTSC.  An outline for the post-closure groundwater monitoring plan is presented 

below in Appendix B. 

Industrial closure can be achieved in accordance with Closure Performance Standards either 

by demonstrating that no COPCs are identified for the retention basin site, or, alternatively, 

if one or more COPCs are identified, by performing a risk assessment demonstrating that the 

resulting risk levels for the COPCs are within prescribed standards for industrial site closure.   

The distinction between the terms “COC” and “COPC”, along with the definition of 

“background” concentrations, are explained in Section 4. 

The suite of COCs analyzed and reported in the site characterization reports (listed in Tables 

1 through 5) will be evaluated for site closure.  Each COC can potentially become a COPC 

according to the DTSC criteria for identifying statistically elevated chemical concentrations 

(Section 4).   

Closure Performance Standards for the retention basin site would be expressed in terms of 

risk, by requiring that risk levels for human receptors potentially exposed to the identified 

COPCs are within USEPA and DTSC prescribed standards for industrial closure.  USEPA 

guidance indicates that a carcinogenic risk probability between 1 in 10,000 and 1 in 1,000,000 

(1 x 10-4 and 1 x 10-6) is considered to be both safe and protective of public health.  

Accordingly, a carcinogenic risk probability of 1 x 10-5 will be adopted to be protective of 

future industrial workers.  A hazard index of 1 will be used as the target criterion for 

evaluating potential non-carcinogenic health effects.  The contribution of background levels 

of VOCs and PAHs (and dioxins and TPH as appropriate) to cumulative risk will also be 

described. 
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Current construction workers could potentially contact surface and subsurface soils and be 

exposed to COPCs through ingestion, dermal contact, dust inhalation or outdoor vapor 

inhalation should construction activities occur at the retention basin site.  Thus, although 

these pathways are shown as potentially complete on Figure 12, they are likely to be very 

limited.  Protective measures will be specified in a HaSP before subsurface work is performed 

at the retention basin site (Section 17).  If necessary, the LUC would include a HaSP for 

construction worker protection.   

Industrial closure performance standards for groundwater could differ from those described in 

Section 11, primarily those addressing human health protection.  Assuming that closure to 

drinking water MCLs may not be achieved, the standards protective of humans will be the 

water quality criteria protective of human consumption of estuarine organisms in the CTR 

(USEPA, 2000). Also a LUC would be provided to restrict groundwater extraction for use as a 

drinking water source or for purposes other than groundwater monitoring.   The ecological 

and environmental closure performance standards would include water quality criteria, such 

as the most protective criteria for estuarine organisms in the CTR (USEPA, 2000).  These 

would be used to examine any constituents that may reach the estuarine environment east of 

the site in the future. 

Industrial closure performance standards for the retention basin site are summarized below: 

a. The closure performance standard for metals in soil will be background, or the risk-based 

concentration for industrial site closure (as noted above and based on Figure 12), whichever 

is greater. 

b. In the event that remedial action is performed, risk-based closure standards will be 

developed as needed if additional complete exposure routes are identified after updating the 

CSM to account for additional investigation or any post-remediation data.  Thus, Figure 12 

would be updated under this scenario. 

The CSM may be modified based on any determinations indicating that future conditions differ 

from those depicted in Figure 12.  If additional complete exposure routes are identified, 

closure performance standards may need to be met to achieve protection of human and 

ecological receptors and the environment, as described above.   

A Closure Certification Report (Section 16) will be generated to demonstrate that the above 

closure performance standards are met. 

If the Closure Performance Standards for industrial closure are not met, then a Post-Closure 

Permit Application will be submitted. 
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Table 1

Summary of Frequency of Occurrence of Metal COCs in Basin (Compliance) and Background Soils 

1995 through 2010

Alamitos Generating Station

Parameter Units

Number 

of 

Samples

Number of 

Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Number 

of 

Samples

Number of 

Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Antimony mg/kg 411 41 90% 0.10 6.4 54 4 93% 0.25 1.8

Arsenic mg/kg 411 10 98% 1.3 66 54 0 100% 3.2 26

Barium mg/kg 411 0 100% 27 823 54 0 100% 84 250

Beryllium mg/kg 411 10 98% 0.10 1.1 54 0 100% 0.27 0.95

Cadmium mg/kg 411 93 77% 0.04 1.2 54 9 83% 0.05 0.44

Chromium, total mg/kg 411 0 100% 5.5 163 54 0 100% 15 45

Chromium VI mg/kg 345 344 0.3% 0.25 3.6 54 54 0% - -

Cobalt mg/kg 411 0 100% 1.7 46 54 0 100% 6.1 19

Copper mg/kg 411 0 100% 6.7 2,600 54 0 100% 12 51

Lead mg/kg 411 0 100% 2.0 270 54 0 100% 3.8 23

Mercury mg/kg 401 111 72% 0.005 0.55 54 6 89% 0.005 0.12

Molybdenum mg/kg 411 1 100% 0.10 71 54 0 100% 0.63 7.7

Nickel mg/kg 411 0 100% 2.6 1,500 54 0 100% 13 38

Selenium mg/kg 411 373 9% 0.04 1.8 54 41 24% 0.25 0.70

Silver mg/kg 411 350 15% 0.04 2.8 54 48 11% 0.05 0.19

Thallium mg/kg 401 334 17% 0.05 0.86 54 54 0% - -

Vanadium mg/kg 411 0 100% 7.8 3,410 54 0 100% 39 79

Zinc mg/kg 411 0 100% 14 500 54 0 100% 40 110

Definitions

- = Parameter 100% Non-detect.

COC - chemical of concern

Notes:

- Detected < 10%

1 -

2 -

3 -

Soil - Compliance
1,2

Soil - Background
3

Compliance samples represent the North Basin (NB), Central Basin (CB), Boiler Chemical Cleaning Basin (BCCB) and South Basin (SB).

Background samples were collected from 18 borings.

A total of 133 borings were sampled in this area; NB (30 borings), CB (51 borings), BCCB (18 borings) and SB (34 borings).



Table 2

Summary of Detected Organic Compounds in Basin (Compliance) and Background Soils 

1995 through 2010

Alamitos Generating Station

Parameter Units

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Acetone mg/kg 294 200 32% 0.001 0.19 54 47 13% 0.01 0.039

Benzo(a)anthracene mg/kg 30 28 7% 0.046 0.052 - - - - -

Benzo(b)fluoranthene mg/kg 30 28 7% 0.04 0.051 - - - - -

Benzene mg/kg 410 365 11% 0.001 0.06 54 48 11% 0.003 0.0082

2-Butanone mg/kg 410 377 8% 0.001 0.05 54 54 0% - -

Chlorobenzene mg/kg 410 408 0.5% 0.001 0.008 54 54 0% - -

Chrysene mg/kg 30 28 7% 0.038 0.048 - - - - -

1,2-Dichlorobenzene mg/kg 410 408 0.5% 0.001 0.15 54 54 0% - -

1,4-Dichlorobenzene mg/kg 410 409 0.2% 0.001 0.005 54 54 0% - -

1,1-Dichloroethane mg/kg 410 403 2% 0.001 0.31 54 54 0% - -

1,1-Dichloroethene mg/kg 410 403 2% 0.001 17 54 54 0% - -

cis-1,2-Dichloroethene mg/kg 410 345 16% 0.001 9.7 54 54 0% - -

Ethylbenzene mg/kg 410 407 1% 0.001 0.009 54 54 0% - -

Fluoranthene mg/kg 30 28 7% 0.041 0.044 - - - - -

Isopropylbenzene mg/kg 411 410 0.2% 0.001 0.009 54 54 0% - -

m,p-Xylene mg/kg 410 405 1% 0.001 0.03 54 54 0% - -

Naphthalene-8260 mg/kg 411 409 0.5% 0.003 0.05 54 54 0% - -

n-Butylbenzene mg/kg 411 410 0.2% 0.001 0.02 54 54 0% - -

n-Propylbenzene mg/kg 411 409 0.5% 0.001 0.02 54 54 0% - -

o-Xylene mg/kg 410 405 1% 0.001 0.02 54 54 0% - -

p-Isopropyltoluene mg/kg 334 333 0.3% 0.001 0.01 54 54 0% - -

Pyrene mg/kg 30 29 3% 0.039 0.039 - - - - -

sec-Butylbenzene mg/kg 411 410 0.2% 0.001 0.02 54 54 0% - -

Tetrachloroethene mg/kg 410 395 4% 0.001 65 54 54 0% - -

Toluene mg/kg 410 372 9% 0.001 0.13 54 49 9% 0.003 0.0081

trans-1,2-Dichloroethene mg/kg 410 367 10% 0.001 26 54 54 0% - -

1,1,1-Trichloroethane mg/kg 410 407 0.7% 0.001 2.6 54 54 0% - -

Trichloroethene mg/kg 410 354 14% 0.001 45 54 54 0% - -

1,2,4-Trimethylbenzene mg/kg 411 406 1% 0.001 0.04 54 54 0% - -

1,3,5-Trimethylbenzene mg/kg 411 409 0.5% 0.001 0.03 54 54 0% - -

Vinyl chloride mg/kg 410 382 7% 0.001 0.11 54 54 0% - -

Definitions

- = Parameter 100% Non-detect.

Notes:

-Detected < 10%

1 -

2 -

3 -

Compliance samples represent the North Basin (NB), Central Basin (CB), Boiler Chemical Cleaning Basin (BCCB) and South Basin (SB).

A total of 133 borings were sampled in this area; NB (30 borings), CB (51 borings), BCCB (18 borings) and SB (34 borings).

Background samples were collected from 18 borings.

Soil - Compliance
1,2

Soil - Background
3
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Table 3

Summary of Frequency of Occurrence of Metal COCs and TDS in Basin (Compliance) and Background Groundwater

2006 - 2010

Alamitos Generating Station

Parameter Units

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Antimony ug/l 549 549 0% - - 128 128 0% - -

Arsenic ug/l 549 410 25% 1 20.0 128 62 52% 1 16

Barium ug/l 549 0 100% 17 480 128 0 100% 19 220

Beryllium ug/l 561 530 6% 0.25 11.0 134 123 8% 0.25 1.8

Cadmium ug/l 560 457 18% 0.25 4.1 128 109 15% 0.25 4.7

Chromium,total ug/l 549 319 42% 0.50 580.0 128 85 34% 0.50 12

Cobalt ug/l 606 138 77% 0.21 98 127 44 65% 0.25 79

Copper ug/l 549 375 32% 1.25 62 128 108 16% 1.25 11

Lead ug/l 549 540 2% 0.50 3 128 127 1% 0.50 1.3

Mercury ug/l 512 512 0% - - 116 115 1% 0.05 15.0

Molybdenum ug/l 549 3 99% 0.25 73 128 3 98% 0.25 30

Nickel ug/l 549 72 87% 2 3,500 128 28 78% 2 220

Selenium ug/l 549 443 19% 1 21 128 109 15% 1 7.6

Silver ug/l 550 545 1% 0.50 2.8 128 128 0% - -

TDS ug/l 549 0 100% 4.6E+05 4.7E+07 128 0 100% 4.1E+05 2.1E+07

Thallium ug/l 549 549 0% - - 128 128 0% - -

Vanadium ug/l 549 534 3% 1.25 26.0 128 114 11% 1.25 6.7

Zinc ug/l 549 482 12% 5 350 128 101 21% 5 120

Definitions

- =Parameter 100% Non-detect.

COC -chemical of concern

TDS - total dissolved solids

Notes:

-Detected < 10%

1 -Groundwater samples collected and analyzed from Quarter 1 2006 through Quarter 4 2010.

2 -

3 -Background wells consist of AW-13, AW-40, AW-7, AW-41, AW-42, AW-10, AW-43, and AW-39; 

all others are compliance, except AW-8 and AW-9.

Groundwater - Compliance
1,2

Groundwater -  Background
1,3

Compliance samples represent Basin (North Basin, Central Basin, Boiler Chemical Cleaning Bain, and South Basin) Monitoring Wells.
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Table 4

Summary of Detected Organic Compounds in Basin (Compliance) and Background Groundwater

2006 - 2010

Alamitos Generating Station

Parameter Units

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Number 

of 

Samples

Number 

of Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Benzene ug/l 156 155 1% 0.50 20 43 43 0% - -

Bromochloromethane ug/l 548 548 0% - - 112 112 0% - -

Bromoform ug/l 306 305 0% 0.50 1.4 33 33 0% - -

Chloroform ug/l 550 548 0% 0.50 0.56 112 110 2% 0.50 5.7

Dibromochloromethane ug/l 548 548 0% - - 112 112 0% - -

1,1-Dichloroethane ug/l 552 452 18% 0.50 4.1 113 86 24% 0.50 3.6

1,2-Dichloroethane ug/l 548 548 0% - - 112 112 0% - -

1,1-Dichloroethene ug/l 558 541 3% 0.50 2.8 112 103 8% 0.50 2.2

cis-1,2-Dichloroethene ug/l 554 374 32% 0.50 300.0 112 94 16% 0.50 180

1,1-Dichloropropene ug/l 548 548 0% - - 112 112 0% - -

1,4-Dioxane ug/l 560 134 76% 0.25 640.0 112 52 54% 0.25 54

Hexachlorobutadiene ug/l 548 548 0% - - 112 112 0% - -

Isopropylbenzene ug/l 548 548 0% - - 112 112 0% - -

Naphthalene ug/l 548 548 0% - - 112 112 0% - -

Tetrachloroethene ug/l 548 548 0% - - 112 112 0% - -

Toluene ug/l 549 548 0.2% 0.50 0.5 112 112 0% - -

trans-1,2-Dichloroethene ug/l 548 520 5% 0.50 4.8 112 101 10% 0.50 15

1,2,3-Trichlorobenzene ug/l 548 548 0% - - 112 112 0% - -

1,2,4-Trichlorobenzene ug/l 548 548 0% - - 112 112 0% - -

1,1,1-Trichloroethane ug/l 548 547 0.2% 0.50 1 112 112 0% - -

Trichloroethene ug/l 553 511 8% 0.50 4.7 112 104 7% 0.50 1.3

Vinyl Chloride ug/l 548 512 7% 0.50 13 112 112 0% - -

Definitions

- =Parameter 100% Non-detect.

Notes:

1 -Groundwater samples collected and analyzed from Quarter 1 2006 through Quarter 4 2010.

2 -

3 -

Groundwater - Compliance
1,2

Groundwater -  Background
1,3

Background wells consist of AW-13, AW-40, AW-7, AW-41, AW-42, AW-10, AW-43, and AW-39; 

all others are compliance, except AW-8 and AW-9.

Compliance samples represent Basin (North Basin, Central Basin, Boiler Chemical Cleaning Bain, and South Basin) Monitoring Wells.
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Table 5

Summary of Detected VOCs in Soil Vapor

November and December 1999

Alamitos Generating Station

Chemical Units

Number of 

Samples

Number of 

Non-

detects

Percent 

Detects

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

Acetone ug/L 55 54 2 6.7 6.7

1,1-Dichloroethane ug/L 55 32 42 0.50 13

1,1-Dichloroethene ug/L 55 32 42 0.60 20

1,2-Dichloroethene ug/L 55 33 40 0.50 183

Tetrachloroethene ug/L 55 42 24 0.60 3.3

Toluene ug/L 55 54 2 0.50 0.5

1,1,1-Trichloroethane ug/L 55 33 40 0.50 44

Trichloroethene ug/L 55 38 31 0.50 18

Vinyl Chloride ug/L 55 40 27 8.4 274

Xylenes ug/L 55 53 4 1.8 2

Notes:

Detected < 10%

1 -

2 -

3 - Data source is Hamilton, 2000a

Compliance
1,2,3

Compliance soil vapor samples represent the Central Basin. 

A total of 55 soil vapor borings were sampled.  
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Table 6

Analytical Methods, Practical Quantitation Limits

Alamitos Generating Station

Monitoring Parameter EPA Method
Practical Quantitation 

Limit
EPA Method

Practical Quantitation 

Limit
EPA Method

Practical Quantitation 

Limit

pH 9045C - - - SM4500 H + B 0.1

Nitrate 9056 2 mg/l - - 353.2 2 mg/l

Aluminum 6010B 3 - 100 mg/kg - - 200.8 10 ug/l

Chloride 9056 2 - 4 mg/l - - 300.0 0.5 mg/l

Fluoride 9056 0.5 - 1 mg/l - - 300.0 0.05 - 0.5 mg/l

Magnesium - 0.7 - 45 mg/kg - - - -

Manganese 6010B 2.5 - 50 mg/kg - - 200.7 10 ug/l

TDS - - - - SM2540C 10 mg/l

Antimony 6020 0.2 - 5 mg/kg - - 200.8 2.5 ug/l

Arsenic 6020 0.2 - 5 mg/kg - - 200.8 2 ug/l

Barium 6020 0.7 - 1 mg/kg - - 200.8 2.5 ug/l

Beryllium 6020 0.087 - 0.7 mg/kg - - 200.8 0.3 - 0.5 ug/l

Cadmium 6020 0.087 - 0.7 mg/kg - - 200.8 0.5 ug/l

Total Chromium 6020 0.5 - 1.5 mg/kg - - 200.8 1 ug/l

Chromium VI 7199 0.5 - 2.5 mg/kg - - - -

Cobalt 6020 0.1 - 2.5 mg/kg - - 200.8 0.2 - 0.5 ug/l

Copper 6020 0.43 - 1.5 mg/kg - - 200.8 2.5 ug/l

Iron 6010B 7 - 625 mg/kg - - 200.7 20  ug/l

Lead 6020 0.43 - 1.5 mg/kg - - 200.8 1 ug/l

Mercury 7471A 0.009 - 0.01 mg/kg - - 245.1 0.1 ug/l

Molybdenum 6020 0.17 - 2.5 mg/kg - - 200.8 0.5 ug/l

Nickel 6020 0.43 - 2.5 mg/kg - - 200.8 4 ug/l

Selenium 6020 0.43 - 0.5 mg/kg - - 200.8 2 ug/l

Silver 6020 0.07 - 0.7 mg/kg - - 200.8 0.5 - 1 ug/l

Thallium 6020 0.1 - 0.5 mg/kg - - 200.8 1 ug/l

Vanadium 6020 0.87 - 7.5 mg/kg - - 200.8 2.5 ug/l

Zinc 6020 1 - 5 mg/kg - - 200.8 10 ug/l

VOCs 8260 2.5 - 500 ug/kg 8260B  0.5 ug/l 8260B 0.5 - 1 ug/l

PAHs 8270 0.036 - 1.9 mg/kg NA NA 8270C 0.16 - 0.35 ug/l

1,4-Dioxane - - - - 8270M 0.5 ug/l

Dioxins 8280 future
1,2 - - 8280 20 - 50 pg/l

TPH 8015C future
1,2 8015C future

1,2 8015C future
1,2

Notes: 1 - Methods for future analyses are subject to future changes in test methodology

2 -

NA - Not Applicable (naphthalene is part of the VOC analysis)

It is assumed that future analyses would have method detection limits that meet risk-based criteria, 

such as CHHSLs in soil and drinking water criteria in groundwater

Soil (1995 - 2010) Soil Gas (1999) Groundwater (2006-2010)

General Minerals

Metals

Organics

Page 1 of 1
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The latitude and longitude coordinates above come from the Envirofacts Locational Reference Tables (LRT). The method used to 

derive the Most Accurate Coordinates was INTERPOLATION-PHOTO. These coordinates correspond to CENTER OF FACILITY and 

represent the best location for the facility.  
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Appendix A  REPRESENTATIVE CHEMICAL ANALYSIS 
BOILER CHEMICAL CLEANING WASTE 
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APPENDIX B – OUTLINE OF POST-CLOSURE GROUNDWATER SAMPLING PROGRAM, ALAMITOS 

GENERATING STATION RETENTION BASIN SITE 

 

Following are the monitoring goals for the post-closure groundwater sampling program, if 

required:  

1. Verify that any groundwater contamination remains within the monitoring well network 

(Figure 5). 

2. Determine the effectiveness of any remediation measures employed to meet closure 

performance standards. 

3. Document clean conditions for three years after the groundwater concentrations reach 

acceptable levels. 

In order to conduct the post-closure groundwater monitoring program, a Sampling and 

Analysis Plan that includes the following elements will be prepared: 

1. Location, Purpose and Construction Details of New Monitoring Wells 

2. Field Sampling Equipment 

3. Sampling Protocol 

      a. List of Wells to be Sampled Quarterly 

      b. List of Wells to be Sampled Annually 

      c. COC List 

4. QA Procedures 

5. Reporting 
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RETENTION BASIN SITE  
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Appendix D CLOSURE COST ESTIMATE, ALAMITOS GENERATING STATION RETENTION BASIN 

SITE 

 

The attached Table D-1 outlines the closure activities and associated costs.  These include 

preparation of the Closure Plan, completion of proposed site characterization activities 

(Sections 8 through 10), initial statistical analysis and risk assessment, preparation of Work 

Implementation Plans, on-site decontamination and cleanup confirmation activities, 

preparation of the Closure Certification Report (including final statistical analysis and risk 

assessment), on-going groundwater monitoring during the closure process, and DTSC 

oversight.  The estimate assumes the Closure Certification Report is finalized and approved by 

the end of 2014. 
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Table D-1 

CLOSURE COST ESTIMATE 
Alamitos Generating Station 

 (February 2011) 

STEP 
# 

CLOSURE ACTIVITY COST 
ESTIMATE 

1 
CLOSURE PLAN PREPARATION 

Draft Plan Preparation 
DTSC Oversight 

 
$40,000 
$25,000 

2 

CLOSURE ACTIVITIES 
Soil Vapor Survey 

Piping & Appurtenances Soil Investigation 
Structure Decontamination & Confirmation Sampling 

DTSC Oversight 

 
$100,000 
$100,000 
$50,000 
$25,000 

3 

SOIL REMEDIATION 
Liner Removal & Repair, Oversight/Monitoring/Sampling Labor, 
Mobilization & Demobilization, Excavation & Stockpile, Waste 

Characterization, Confirmation Soil Samples, Backfill & Compaction, 
Transportation & Waste Disposal (est. 9,000 tons @ $120/ton, plus 

other costs) 
Central Basin 
South Basin 

DTSC Oversight 

 
 
 
 
 

$1,150,000 
$95,000 
$50,000 

4 

GROUNDWATER REMEDIATION 
In-Situ Chemical Oxidation 

Permitting 
Phase 1 Injection 
Phase 2 Injection 

Monitoring (12 months) 
DTSC Oversight 

 
 

$5,000 
$200,000 
$200,000 
$48,000 
$20,000 

5 

CLOSURE CERTIFICATION REPORT 
Statistical Analysis and Risk Assessment Report 

Report Preparation 
DTSC Oversight 

 
$60,000 
$75,000 
$25,000 

6 

GROUNDWATER MONITORING 
2011 
2012 
2013 

2014 (approx. 20% reduction in monitoring) 
2015 

DTSC Oversight 

 
$140,000 
$140,000 
$140,000 
$112,000 
$112,000 
$25,000 

7 RCRA Facility Investigation 
DTSC Oversight 

$400,000 
$40,000 

 SUBTOTAL $3,377,000 

8 CONTINGENCY (~10%) 
$330,000 

 
 TOTAL $3,707,000 

 



SOUTHERN CALIFORNIA EDISON  December 2011 
CLOSURE PLAN, ALAMITOS GENERATING STATION RETENTION BASIN SITE, LOS ANGELES COUNTY, CALIFORNIA 

Jamison and Associates, Inc.     
  

 

 

 

 

 

 

 

 

 

Appendix E EDISON FINANCIAL ASSURANCE DOCUMENT 
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