
 

 

 
 
 
 
 
 
 
 
 
 
 
 

FINAL RECORD OF DECISION 
OPERABLE UNIT 1 

SITE 18 – REGIONAL VOLATILE ORGANIC  
COMPOUND GROUNDWATER PLUME 

OPERABLE UNIT 2A 
SITE 24 – VOC SOURCE AREA 

FORMER MARINE CORPS AIR STATION 
EL TORO, CALIFORNIA 

 
JUNE 2002 

 



 

 

 
DECLARATION 



 
 

Date:  05/09/02 

Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro page 1 
5/9/2006 1:13:23 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\declaration.doc 

DECLARATION 

SITE NAME AND LOCATION 
Site 18, Regional Volatile Organic Compound (VOC) Groundwater Plume – Operable 
Unit 1 (OU-1) 

Site 24, VOC Source Area – Operable Unit 2A (OU-2A) 

Former Marine Corps Air Station (MCAS) El Toro 
Santa Ana, California  92709 

National Superfund Database Identification Number:  CA6170023208 

STATEMENT OF BASIS AND PURPOSE 
This Record of Decision (ROD) presents the selected remedial action for groundwater at 
Sites 18 and 24 at Former MCAS El Toro, located in Orange County, California. 

This document was developed in accordance with the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the 
Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 United States 
Code Section 9602 et seq., and in accordance with the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations Part 300, 
et seq.  This decision is based on the administrative record files for these sites.  A site-
specific administrative record index is included as Attachment A. 

The state of California (through the California Environmental Protection Agency 
[Cal/EPA] Department of Toxic Substances Control [DTSC] and the Regional Water 
Quality Control Board Santa Ana Region [RWQCB]) and the United States 
Environmental Protection Agency (U.S. EPA) concur on the selected remedy. 

ASSESSMENT OF THE SITE 
Actual or threatened releases of hazardous substances from groundwater at Sites 18 
and 24, if not addressed by implementing the remedial action selected in this ROD, may 
present a current or potential threat to public health and welfare or to the environment. 

DESCRIPTION OF THE REMEDY 
Site 24, VOC Source Area, comprises two media:  soil and groundwater.  In the past, VOC 
contamination migrated from the soil at Site 24 to the shallow groundwater unit and from 
the shallow groundwater unit to the principal aquifer at Site 18.  This ROD presents the final 
remedy for groundwater at Sites 18 and 24.  Contaminated soil at Site 24 was addressed 
previously in an interim ROD that documented selection of soil vapor extraction as the 
remedy for removal of the VOC contamination.  The Site 24 ROD was considered interim 
because it addressed soil but did not address contaminated groundwater at Site 24.  The 
remedy for soil has been implemented, and a closure report has been submitted to the Base 
Realignment and Closure (BRAC) Cleanup Team (BCT).  A separate ROD or ROD 
amendment addressing soil at Site 24 will be issued at a later date. 
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Site 18, Regional VOC Groundwater Plume, comprises only groundwater.  The selected 
remedy for groundwater at Sites 18 and 24 is extraction and treatment and institutional 
controls.  Groundwater will be extracted from wells installed in the areas of highest reported 
trichloroethene (TCE) concentrations at Site 24.  At Site 18, groundwater will be extracted 
from areas of the groundwater plume where TCE concentrations are equal to or greater  
than 5 micrograms per liter.  This extraction procedure will help prevent migration of VOCs 
from Site 24 to Site 18, contain VOC migration at Site 18, and reduce concentrations of 
VOCs in groundwater at both sites to federal or state drinking water standards. 

Groundwater extracted at both sites will be treated at the Irvine Desalter Project (IDP) 
facility to remove VOCs using air stripping.  VOC vapors will be treated with activated 
carbon filters before the air is discharged to the atmosphere.  When the activated carbon 
filters become saturated with VOCs, the filters will be returned to the manufacturer where 
they will be regenerated and the VOCs destroyed. 

The IDP is a proposed water supply development project initiated by the Orange County 
Water District and the Irvine Ranch Water District (OCWD/IRWD).  The goal of this 
project is to develop a local water supply, drawing from the principal aquifer, by 1) 
intercepting, containing, and treating groundwater with high concentrations of total 
dissolved solids (TDS) and nitrates; and 2) accepting and treating for VOC removal the 
groundwater that the Marine Corps must remediate.  The IDP as developed by 
OCWD/IRWD is composed of two separate components—a nonpotable system and a 
potable system—designed to treat groundwater from two areas in the principal aquifer 
and from the shallow groundwater unit at Site 24. 

• Nonpotable System – groundwater from Site 24 and areas inside the principal 
aquifer VOC plume (which is contaminated above drinking water standards) 
would be extracted, treated, and conveyed for use as recycled water.  Only the 
VOC-related portion of the IDP that treats water from Site 24 and other areas 
within the principal aquifer VOC plume would be considered part of the 
Department of the Navy’s (DON’s) CERCLA remedy. 

• Potable System – VOCs have not been reported in the potable well locations.  
Groundwater from areas outside the principal aquifer VOC plume would be 
extracted and treated to remove TDS and nitrates.  Treated water would then be 
supplied for domestic purposes.  This is not part of the DON’s CERCLA 
remedy. 

The selected remedy for groundwater includes: 

• construction, operation, and maintenance of a groundwater extraction system to 
remove VOCs from groundwater; 

• performance monitoring throughout the remedial action; 

• treatment of VOC-contaminated groundwater using air stripping and treatment 
of VOC vapors with activated carbon filters to meet air quality standards before 
discharge to the atmosphere;  
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• confirmatory groundwater sampling at the end of the remediation to confirm that 
VOC concentrations meet federal and state cleanup levels; and 

• institutional controls to prevent use of contaminated groundwater, protect 
equipment, and allow access to the DON, OCWD/IRWD, and regulatory 
personnel. 

Groundwater extraction addresses the risk posed by VOC contamination (which can be 
characterized as the primary threat at these sites) by removing and permanently 
destroying the contaminants, thereby significantly reducing the toxicity, mobility, and 
volume of hazardous substances in groundwater. 

Institutional controls for the on-Station portion of the groundwater plume are necessary to 
protect the integrity of the groundwater extraction, injection, and monitoring wells and 
associated piping and equipment.  Institutional controls are also necessary to prevent use 
of contaminated groundwater and to allow the DON, OCWD/IRWD, and regulatory 
personnel access to install, operate, and maintain equipment and to monitor the remedial 
action.  For land containing the on-Station portion of the groundwater plume, institutional 
controls would be implemented through two separate legal instruments:  1) one or more 
Environmental Restriction Covenant and Agreements with DTSC addressing on-Station 
real property containing the Site 24 Shallow Groundwater Plume and associated buffer 
zone and 2) one or more quitclaim deeds/leases between transferee(s)/lessee(s) and the 
DON conveying/leasing on-Station real property containing the Site 24 Shallow 
Groundwater Plume and associated buffer zone. The Environmental Restriction Covenant 
and Agreement(s) will incorporate the land-use restrictions into restrictive covenants  
that run with the land and that are enforceable by DTSC against future transferees.   
The quitclaim deed(s) will include the identical land-use restrictions in environmental 
restrictive covenants that run with the land and that will be enforceable by the  
DON against future transferees.  In essence, the DON and DTSC will each have the  
legal authority to enforce the land-use restrictions and will share responsibility for  
their enforcement. 

Institutional controls for the off-Station portion of the groundwater plume are necessary 
to protect residents from using contaminated groundwater in the principal aquifer and 
shallow groundwater unit for domestic purposes until cleanup goals are reached.   
Off-Station institutional controls are administered by Orange County Health Care Agency 
(OCHCA) and IRWD through the well permitting process.  The DON is continuing to 
work with OCHCA and IRWD to assure that any conditions that are necessary to assure 
adequate protection of public health (e.g., treatment to comply with federal and state 
drinking water standards) shall be included in any permits that they issue for construction 
of wells intended to be used for domestic drinking water supply.  The DON will also 
assist OCHCA and IRWD in this process by providing them annually with updated 
copies of figures delineating the off-Station groundwater plume. 
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STATUTORY DETERMINATIONS 
The selected remedy is protective of human health and the environment, complies with 
federal and state requirements that are legally applicable or relevant and appropriate to 
the remedial action, and is cost-effective.  The remedy uses permanent solutions and 
alternative treatment (or resource recovery) technologies to the maximum extent 
practicable and satisfies the statutory preference for remedies employing treatment that 
reduces toxicity, mobility, or volume as a principal element. 
The effectiveness of the remedial action selected in this ROD will be reviewed at a 
minimum at 5-year intervals to assure that the remedy continues to adequately protect 
human health and the environment and is achieving cleanup goals.  Once cleanup goals 
have been achieved, the 5-year review will no longer apply to this action because 
hazardous substances will not remain above health-based levels. 

ROD DATA CERTIFICATION CHECKLIST 
The following information is included in the Decision Summary: 

• chemicals of concern and their respective concentrations (Section 5) 

• baseline risk represented by the chemicals of concern (Section 7) 

• cleanup levels established for chemicals of concern and the basis for these levels 
(Section 8) 

• how source materials constituting principal threats are addressed (Section 8) 

• current and reasonably anticipated future land-use assumptions and current and 
potential future beneficial uses of groundwater used in the baseline risk 
assessment and ROD (Sections 6 and 7) 

• potential land and groundwater use that will be available at the sites as a result 
of the selected remedy (Section 10) 

• estimated capital, annual operation and maintenance (O&M), and total present 
worth costs; discount rate; and the number of years over which the remedy cost 
estimates are projected (Section 10) 

• key factors that led to selecting the remedy (Sections 8, 9, and 10) 

Additional information can be found in the administrative record file for these sites. 
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ACRONYMS/ABBREVIATIONS 
AFB Air Force Base 
AOC area of concern 
ARAR applicable or relevant and appropriate requirement 
 
BACT best available control technology 
BCT BRAC Cleanup Team 
bgs below ground surface 
BHC benzene hexachloride 
BNI Bechtel National, Inc. 
BRAC Base Realignment and Closure 
 
Cal. Civ. Code California Civil Code 
Cal. Code Regs. California Code of Regulations 
Cal/EPA California Environmental Protection Agency 
Cal. Health & Safety Code California Health and Safety Code 
Cal. Water Code California Water Code 
CAO Cleanup and Abatement Order 
CDM CDM Federal Programs Corporation 
CDMG California Division of Mines and Geology 
CDWR California Department of Water Resources 
CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act 
C.F.R. Code of Federal Regulations 
COC chemical of concern 
COPC chemical of potential concern 
 
DCA dichloroethane 
DCE dichloroethene 
DDT dichlorodiphenyltrichloroethane 
DHS Department of Health Services 
DNAPL dense nonaqueous-phase liquid 
DoD Department of Defense 
DOJ Department of Justice 
DON Department of the Navy 
DOT Department of Transportation 
DQO data quality objective 
DTSC (Cal/EPA) Department of Toxic Substances Control 
 
Exec. Order No. Executive Order Number 
 
Fed. Reg. Federal Regulation 
FFA Federal Facilities Agreement 
FOSET finding of suitability for early transfer 
FOST finding of suitability to transfer 
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Freon 12 dichlorodifluoromethane 
Freon 113 1,1,2-trichloro-1,2,2-trifluoroethane 
FS feasibility study 
 
GAC granular activated carbon 
gpd gallons per day 
gpm gallons per minute 
 
HHRA human-health risk assessment 
HI hazard index 
HQ hazard quotient 
 
IAFS interim-action feasibility study 
IAS initial assessment study 
IDP Irvine Desalter Project 
IRP Installation Restoration Program 
IRWD Irvine Ranch Water District 
 
JEG Jacobs Engineering Group Inc. 
JMM James M. Montgomery Engineers, Inc. 
 
lb pound 
LLNL Lawrence Livermore National Laboratory 
 
μg/kg micrograms per kilogram 
μg/L micrograms per liter 
MCAS Marine Corps Air Station 
MCL maximum contaminant level 
MCLG maximum contaminant level goal 
mg/L milligrams per liter 
MICR maximum individual cancer risk 
MPE multiphase extraction 
MSL mean sea level 
 
NCP National Oil and Hazardous Substances Pollution Contingency 

Plan 
NPDES National Pollutant Discharge Elimination System 
NPL National Priorities List 
 
OCHCA Orange County Health Care Agency 
OCWD Orange County Water District 
OHM OHM Remediation Services Corp. 
O&M operation and maintenance 
OU operable unit 
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PAL (California) provisional action level 
PCA tetrachloroethane 
PCB polychlorinated biphenyl 
PCE tetrachloroethene (perchloroethene) 
ppm parts per million 
PRG preliminary remediation goal 
PSI perimeter study investigation 
 
RAB Restoration Advisory Board 
RCRA Resource Conservation and Recovery Act 
RFA RCRA facility assessment 
RI remedial investigation 
RME reasonable maximum exposure 
ROD record of decision 
RWQCB (California) Regional Water Quality Control Board 
 
§ section 
SARA Superfund Amendments and Reauthorization Act of 1986 
SCAQMD South Coast Air Quality Management District 
SDWA Safe Drinking Water Act 
SGU shallow groundwater unit 
SIP site inspection plan 
SIPOA site inspection plan of action 
STLC soluble threshold limit concentration 
SVE soil vapor extraction 
SVOC semivolatile organic compound 
SWDIV Southwest Division Naval Facilities Engineering Command 
SWMU solid waste management unit 
SWRCB (California) State Water Resources Control Board 
 
T-BACT best available control technology for toxics 
TCA trichloroethane 
TCE trichloroethene 
TCLP toxicity characteristic leaching procedure 
TDS total dissolved solids 
tit. title 
TPH total petroleum hydrocarbons 
TSD treatment, storage, and disposal 
TTLC total threshold limit concentration 
 
UCL upper confidence limit 
U.S.C. United States Code 
U.S. EPA United States Environmental Protection Agency 
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VGAC vapor-phase granular activated carbon 
VOA volatile organic analysis 
VOC volatile organic compound 
 
WQCP water quality control plan 
WQO water quality objective 
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Section 1 
SITE NAME, LOCATION, AND DESCRIPTION 
This Record of Decision (ROD) presents the selected remedial action for groundwater at 
Installation Restoration Program (IRP) Sites 18 and 24 at Former Marine Corps Air Station 
(MCAS) El Toro in Orange County, California.  The National Superfund Database Identification 
Number for this facility is CA6170023208. 

The document was developed in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP).  The decision for these sites is based on 
information contained in the administrative record.  The site-specific administrative record index 
for Sites 18 and 24 is found in Attachment A. 

1.1 SITE NAME 
This decision document addresses groundwater at two related sites at Former MCAS  
El Toro:  Operable Unit (OU)-1, IRP Site 18, Regional Volatile Organic Compound 
(VOC) Groundwater Plume; and OU-2A, IRP Site 24, VOC Source Area.  Groundwater 
is the only medium affected at Site 18.  Contaminated soil at Site 24 was addressed 
previously in an interim ROD (SWDIV 1997a).  The final remedy for soil at Site 24 will 
be addressed in a separate ROD or ROD amendment. 

This ROD addresses groundwater at Sites 18 and 24 together because VOCs in the 
principal aquifer at Site 18 and in the shallow groundwater unit at Site 24 originated in 
the vadose zone at Site 24.  Investigation results demonstrate that VOCs have migrated 
from their source at the Site 24 surface or subsurface to the shallow groundwater unit 
below.  Downgradient of Site 24, the VOCs have migrated into the principal aquifer to 
form the regional groundwater plume of Site 18. 

1.2 SITE LOCATION 
Former MCAS El Toro lies in a semiurban agricultural area of southern California, 
approximately 8 miles southeast of Santa Ana and 12 miles northeast of the city of 
Laguna Beach (Figure 1-1).  Land northwest of the Station is used for agriculture, 
whereas the land to the south and northeast is used mainly for commercial, light 
industrial, and residential purposes.  Residential areas in the vicinity of Former MCAS El 
Toro include the cities of Lake Forest, Irvine, and Laguna Hills. 

Site 24 is in the southwest quadrant of the Station (Figure 1-2). The shallow groundwater 
plume associated with Site 24 originates at this site and extends off-Station 
approximately to Sand Canyon Avenue (Figure 1-2).  Site 18, the regional VOC 
groundwater plume in the principal aquifer, is located off-Station and extends off-Station 
from the westernmost boundary of Former MCAS El Toro approximately 3 miles to the 
west beneath the city of Irvine (Figure 1-2). 
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1.3 LEAD AND SUPPORT AGENCIES 
Former MCAS El Toro is a federal facility and is on the National Priorities List (NPL) of 
the Superfund Program.  The lead agency for remedial investigation and remedial action 
at this facility is the Department of the Navy (DON).  Regulatory agencies providing 
support and oversight include the United States Environmental Protection Agency  
(U.S. EPA), the California Environmental Protection Agency (Cal/EPA) Department of 
Toxic Substances Control (DTSC), and the Santa Ana Regional Water Quality Control 
Board (RWQCB).  The DON, U.S. EPA, DTSC, and RWQCB entered into a federal 
facilities agreement (FFA) for Former MCAS El Toro in 1990. 

1.4 SITE DESCRIPTION 
Former MCAS El Toro was commissioned in 1943 as a Marine Corps pilot fleet 
operation training facility.  In 1950, the Station was selected for development as a master 
jet station and permanent center for Marine Corps aviation on the west coast.  The Station 
mission has involved the operation and maintenance of military aircraft and  
ground-support equipment.  Historical activities on the Station included aircraft 
maintenance and repair.  Much of the industrial activity supporting this mission took 
place in the southwest quadrant of the Station, where Site 24 is located. 

To support the Station’s mission, facility operations were expanded over the years to 
include runways, aircraft maintenance and training facilities, housing, shopping facilities, 
and other support facilities.  Former MCAS El Toro occupies 4,738 acres of land, 
including 580 acres that are leased for commercial farming (DON 1999).  The 
adjacent/surrounding land uses around Former MCAS El Toro include residential, 
commercial, industrial, and recreational. 

Former MCAS El Toro ceased operations on 02 July 1999.  The Marine Corps’  
mission at the Station was incorporated primarily into MCAS Miramar operations in  
San Diego, California. 
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Section 2 
SITE HISTORY AND ENFORCEMENT ACTIVITIES 
Past operations and practices at Former MCAS El Toro have contributed to soil and groundwater 
VOC contamination.  Industrial activities at Site 24, such as dust suppression with waste liquids, 
paint stripping, degreasing, vehicle and aircraft washing, and waste disposal practices, involved 
the use of solvents containing VOCs such as trichloroethene (TCE) and tetrachloroethene (PCE).  
Waste solvents may have reached the surface or subsurface through leakage, runoff, storm 
drains, or direct application to the soil and are believed to be the source of VOCs in the regional 
groundwater.  The precise origin, nature, and use of TCE released at the site and the 
circumstances and quantities of individual releases are not documented.  TCE usage at Former 
MCAS El Toro is believed to have been discontinued in the mid-1970s. 

Environmental remediation activities at Former MCAS El Toro are performed under the IRP.  
The IRP was developed in 1980 by the Department of Defense (DoD) to comply with federal 
guidelines to manage and control contamination from past hazardous waste disposal actions 
(DON 1997). 

2.1 INITIAL INVESTIGATIONS 
The first indication of contamination at the Station occurred during routine water quality 
monitoring in 1985, when the Orange County Water District (OCWD) discovered TCE  
in groundwater at an irrigation well approximately 3,000 feet downgradient of Former 
MCAS El Toro.  In 1985, the DON began to work on an initial assessment study (IAS) to 
locate potentially contaminated sites on the Station.  This work was conducted for the 
Naval Facilities Engineering Command under the Navy Assessment and Control of 
Installation Pollutants Program, which was the DON version of the DoD IRP at that time.  
The IAS report identified 17 sites as potential sources of contamination (Brown and 
Caldwell 1986).  The report also identified potentially contaminated sites based on the 
results of record searches and employee interviews and recommended sampling locations 
and analytical parameters to assess the suspected contamination. 

In 1987, the Marine Corps contracted for a review of the IAS to produce a site inspection 
plan of action (SIPOA) (JMM 1988).  The SIPOA, released in August 1988, 
recommended 19 sites for study and amended the site sampling plans proposed in the 
IAS report.  This SIPOA report was the basis for a sampling and analysis plan for the  
remedial investigation (RI)/feasibility study (FS) sites. 

In July 1987, while the SIPOA study was under way, RWQCB Santa Ana Region issued a 
Cleanup and Abatement Order (CAO) to the Marine Corps requiring the Station to initiate  
a perimeter groundwater VOC investigation and submit a draft report.  Because the  
investigation revealed VOCs in the shallow groundwater unit near the Station boundary, 
an interim groundwater pump and treatment system was installed at this boundary.  
Between June 1989 and September 1993, the system pumped and treated groundwater 
from three extraction wells at approximately 30 gallons per minute (gpm).  Over the life 
of the system, reported concentrations of TCE in the influent were about 10 to  
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160 micrograms per liter (μg/L) and reported concentrations of PCE were 25 to 100 
μg/L.  The extracted groundwater was treated with a granular activated carbon (GAC) 
treatment system and used to irrigate the Station golf course.  On 13 April 1993, 
RWQCB rescinded the CAO, because the required actions were complete and because 
the DON had entered into an FFA to investigate and remediate environmental impacts 
associated with past and present activities at Former MCAS El Toro.  In September 1993, 
the pump and treatment system was shut down (JEG 1996a). 

2.2 PHASE I AND II REMEDIAL INVESTIGATIONS 
In June 1988, U.S. EPA recommended adding Former MCAS El Toro to the NPL of the 
Superfund Program because of VOC contamination at the Station boundary and in the 
agricultural wells west of the Station.  Former MCAS El Toro was added to the NPL on 
15 February 1990.  In October 1990, the Marine Corps/DON signed an FFA with  
U.S. EPA Region 9, California Department of Health Services (now referred to as the 
DTSC), and RWQCB Santa Ana Region (FFA 1990).  The FFA is a cooperative 
agreement that: 

• assures that environmental impacts are investigated and appropriate response 
actions are taken to protect human health and the environment; 

• establishes a procedural framework and schedule for developing, implementing, 
and monitoring appropriate response actions; 

• facilitates cooperation, exchange of information, and participation of the parties; 
and 

• assures adequate assessment, prompt notification, and coordination between 
federal and state agencies. 

The Base Realignment and Closure (BRAC) Cleanup Team (BCT) is responsible for 
implementing the FFA.  The BCT consists of representatives from the DON Southwest 
Division Naval Facilities Engineering Command (SWDIV), U.S. EPA, DTSC, and 
RWQCB Santa Ana Region.  The team was established to manage and coordinate 
environmental restoration and compliance programs related to the closure and disposal of 
Former MCAS El Toro by July 1999. 

The vision of the BCT is “to expedite restoration and reuse of Former MCAS El Toro.”  
The BCT’s mission is “fast-track remediation of Former MCAS El Toro, to promote 
reuse and protect human health and the environment, by working cooperatively with the 
BCT, the community, and the stakeholders.” 

In December 1989, the DON began preparing a Phase I RI work plan and associated 
documents for Former MCAS El Toro.  The DON reviewed the available reports and 
other documents pertinent to past disposal practices and concluded that 22 sites would be  
investigated (JEG 1993a).  These sites were grouped into three OUs.  OU-1 consisted of 
the regional VOC groundwater plume investigation and included groundwater at Site 18 
and throughout MCAS El Toro, including the area later defined as Site 24.  OU-2 
originally included four landfill sites (Sites 2, 3, 5, and 17) (OU-2A Site 24 was added 
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later) and Site 10, the petroleum disposal area (this site was later moved to OU-3).  The 
remaining 16 sites, grouped together as OU-3, were potential sources for a variety of 
contaminants.  The principal objectives of the Phase I RI were to evaluate the source(s) 
of contamination in regional groundwater west of the Station and to determine whether 
contamination existed and, if so, whether contamination was affecting the environment at 
sites in OU-2 and OU-3. 

The results of the Phase I RI were documented in a draft Technical Memorandum issued 
in 1993 (JEG 1993a), a draft RI report for OU-1 issued in July 1994 (JEG 1994a), a final 
technical memorandum on soil gas issued in October 1994 (JEG 1994b), and a draft final 
RI/FS report for OU-1 issued in August 1996 (JEG 1996a–h).  A variety of contaminants 
in the groundwater, soil, surface water, and sediment at Former MCAS El Toro were 
identified during the Phase I RI.  Contaminants in the soil and sediment consisted 
primarily of low concentrations of semivolatile organic compounds (SVOCs), petroleum 
hydrocarbons, pesticides, herbicides, and polychlorinated biphenyls (PCBs) (JEG 1993a).  
During the Phase I RI, the source of contamination for regional groundwater was found 
to be in the southwest quadrant of the Station, but no specific source was identified.  (It 
was later determined during the Phase II RI that Site 24 is the source of the regional 
groundwater contamination.)  The sampling events yielded sufficient information to 
warrant a preliminary risk assessment of both groundwater and soil contamination.   
The OU-1 risk assessment showed that the risk drivers in groundwater at OU-1 were 
VOCs and metals.  However, further evaluation showed that metals concentrations  
were consistent with background.  The results of the Phase I RI provided the primary data  
for the Phase II RI/FS and allowed further investigations of the VOC plume and source 
area to focus on VOCs, which were demonstrated to be the chemicals of concern at  
these areas. 

In March 1993, Former MCAS El Toro was placed on the BRAC III list of military 
facilities considered for closure.  Under the terms of the FFA, Station closure would not 
affect the DON’s obligation to conduct the RI/FS and comply with other FFA 
requirements (FFA 1990, Section 37, Base Closure). 

Concurrently with the Phase I RI, the DON conducted a Resource Conservation and 
Recovery Act (RCRA) facilities assessment (RFA) at Former MCAS El Toro to evaluate 
whether an additional 140 sites at the Station required further investigation under the 
Phase II RI/FS.  The final RFA report was submitted in July 1993 (JEG 1993b).  Based 
on analytical results, 25 solid waste management units/areas of concern (AOCs) were 
recommended for further action.  Site 23 (Wastewater Treatment Plant Sewer Lines) was 
evaluated in the RFA and recommended for no further action. 

Interviews with active and retired personnel from the Fuel Operations Division and 
Facility Management Department (later known as the Installations Department) were 
held in July 1994 at Former MCAS El Toro (JEG 1994c).  The meeting was conducted to 
confirm and supplement information from past interviews and field investigations (to 
obtain a better understanding of current and historical operations at Former MCAS  
El Toro) and to identify additional areas of potential environmental concern.  Those 
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interviewed had knowledge of operations and procedures for storage and disposal of 
hazardous materials and waste.  The interview panel consisted of regulatory agency 
personnel, DON and Former MCAS El Toro personnel, and contractor personnel. 

Issued in July 1995, the final Work Plan for the Phase II RI/FS presented an approach to 
conduct the Phase II RI at 24 sites, including the newly identified Site 24 (VOC Source 
Area) and Site 25 (Major Drainages) (BNI 1995).  For Site 24, the Phase II Work Plan 
objectives were to determine whether VOC-contaminated soil at Site 24 was an active 
source of the regional VOC groundwater plume, assess potential risks to human health 
and the environment, and characterize the site to evaluate response actions.  The Phase II 
RI, conducted in 1995 and 1996, demonstrated that soil at Site 24 was the source of the 
regional VOC contamination and that human-health risk from exposure to the 
groundwater exceeded U.S. EPA guidelines (BNI 1997a). 

During this period, the DON evaluated background concentrations of metals in soils and 
reference levels for pesticides and herbicides in soils (BNI 1996a).  This enabled site-
specific analytical results of soil sampling to be compared with background and reference 
levels during the RI to identify potential releases. 

2.3 FEASIBILITY STUDIES 
Remedial action objectives for Sites 18 and 24 were developed during the RI.  The FS for 
Site 18 (JEG 1996b) and FSs for soil and groundwater at Site 24 (BNI 1997b,c) identified 
and screened numerous technologies to develop remedial alternatives capable of 
achieving the remedial action objectives. Groundwater extraction and treatment  
was the technology selected for both sites to permanently remove VOCs from the  
aquifer.  The groundwater alternatives differed in the well locations based on the 
treatment and discharge options.  The Site 24 FS for soil presented soil vapor extraction 
(SVE) as an effective technology to remove VOCs from the soil, thus minimizing further 
groundwater contamination. 

2.4 PILOT TESTING 
Pilot-test data from small-scale groundwater extraction (BNI 1997b) and SVE tests (BNI 
1997d) were used to support the FS evaluations.  The pilot tests collected site-specific 
information to assess the effectiveness of the most promising remediation technologies.  
Data from the SVE pilot testing were subsequently used to support the SVE engineering 
design (BNI 1998a).  Investigations performed during groundwater pilot testing helped 
demonstrate the migration pathway of VOCs from the shallow groundwater unit to the 
principal aquifer.  The pilot-test data will also help support remedial design activities. 

2.5 RECENT EVALUATIONS AND ASSESSMENTS 
Subsequent to the Phase II RI, three groundwater evaluations were performed:  an 
evaluation of metals (BNI 1999a), an evaluation of perchlorate (BNI 1999b,  
Earth Tech 2001a), and an evaluation of radionuclides (Earth Tech 2000b).  The purpose 
of these evaluations was to determine whether the reported concentrations of metals, 
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perchlorate, and radionuclides in groundwater at Former MCAS El Toro reflect ambient 
conditions or are the result of historical Station activities. 

The evaluation of metals showed that, even though the reported concentrations of some 
metals at various sites at Former MCAS El Toro exceed maximum contaminant levels 
(MCLs), such conditions reflect ambient basewide groundwater quality conditions and 
are not the result of site-related contamination (BNI 1999b).  The evaluation of 
perchlorate showed that the reported concentrations of perchlorate exceeded the 
California provisional action level (PAL) of 18 μg/L at Sites 1, 18, and 19 and the federal 
PAL of 32 μg/L at Site 1. (The California PAL of 18 μg/L was established in 1997.  As 
of January 2002, the California PAL for perchlorate is 4 μg/L.)  Site 1 is a former 
explosive ordnance disposal range.  A site-specific perchlorate investigation at this site 
showed that perchlorate was present above state and federal PALs at only one well, 
located in approximately the center of the site. Perchlorate was also present in 4 of 42 
soil samples.  However, none of the reported concentrations exceeded residential or 
industrial preliminary remediation goals (Earth Tech 2001a).  The evaluation of 
radionuclides  confirmed that the radionuclides in groundwater at Former MCAS El Toro are 
naturally occurring and are not due to historical activities conducted at the Station (Earth 
Tech 2001b). 

From 1998 through 1999, the DON conducted a historical radiological assessment of 
Former MCAS El Toro as part of the base closure process (Roy F. Weston 2000).  A 
historical radiological assessment report summarizing the results of the assessment was 
issued in May 2000.  The report recommended that a radiological survey be conducted at 
selected sites and buildings at Former MCAS El Toro.  The survey was completed in 
November 2001.  Results were summarized in a draft Radiological Release Report (Roy 
F. Weston 2002) that is expected to be released in spring 2002 and finalized in fall 2002. 

In September 2001, the DON conducted additional sampling for VOCs at Building 307, a 
former dry cleaning facility in the southwest portion of Site 24.  Results of the sampling did 
not identify a significant release at this location (Earth Tech 2001c). 

Table 2-1 summarizes the enforcement activities and environmental investigations at 
Former MCAS El Toro. 

2.6 GROUNDWATER MONITORING 
Delineation of the nature and extent of groundwater contamination at Former MCAS  
El Toro was originally based on two rounds (Round 1 and 2) of groundwater data 
collected as part of the Phase I RI (September 1992 to February 1993 and June 1993 to 
December 1993, respectively), as well as off-Station data collected by OCWD.  These 
early groundwater samples were analyzed for a large list of analytes, including VOCs, 
SVOCs, pesticides/PCBs, herbicides, total fuel hydrocarbons, total recoverable petroleum 
hydrocarbons, metals, cyanide, general chemistry parameters, gross alpha/gross beta, and 
dioxins/furans (JEG 1995).   
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Table 2-1 
Summary of Environmental Activities at Former MCAS El Toro 

Date Investigation/Activity Objective Summary of Findings 

1985 IAS Locate potentially 
contaminated sites at 
Former MCAS El Toro 
using record searches and 
employee interviews. 

Identified 17 sites as potential sources of 
contamination.  Recommended sampling 
locations and sample analytical 
parameters to confirm the suspected 
contamination at the 17 sites. 

1986 OCWD groundwater 
investigation 

Investigate source of TCE 
found in agricultural well 
west of Former MCAS  
El Toro. 

After installing a series of monitoring 
wells and soil vapor probes and 
reviewing independent investigations, 
OCWD concluded that Former MCAS  
El Toro was the source of TCE 
contamination in groundwater 
downgradient of the Station. 

1987 RWQCB issues  
CAO 87-97 

Required Former MCAS El 
Toro to perform the 
following actions:  submit a 
plan of action, submit 
progress reports, submit an 
interim report containing 
findings of field 
investigations, and submit a 
supplementary report on an 
off-site groundwater 
investigation. 

In response to the CAO, Former MCAS 
El Toro performed the actions specified 
in the order.  As a result of the 
investigations, on 16 February 1990 the 
U.S. EPA listed Former MCAS El Toro 
on the NPL.  In October 1990, the DON 
signed an FFA committing to investigate 
and remediate environmental impacts 
associated with past and present 
activities.  CAO 87-97 was rescinded by 
Order No. 93-36, Rescission of Cleanup 
and Abatement Order No. 87-97, in 
April 1993. 

1988 Site inspection plan of 
action 

Review IAS findings. Recommended 19 sites for investigation 
and amended the site sampling plans 
proposed in the IAS report.  This 
included one site (Site 18) intended to 
address the off-Station contaminant 
plume of VOCs. 

1988 Perimeter study 
investigation 

Address the RWQCB 
Santa Ana Region cleanup 
and abatement order 
requiring investigation of 
the source of regional VOC 
groundwater contamination. 

Reported VOCs in shallow groundwater 
near the southwestern boundary of the 
Station. 

1989–1993 Interim pump-and-treat 
system 

Pump and treat VOC-
contaminated groundwater 
from three extraction wells 
near the Station boundary. 

Groundwater was extracted at a 
combined rate of 30 gpm from three 
wells and treated with granular activated 
carbon.  Extracted groundwater had 
reported concentrations of TCE and PCE 
from 10 to 160 and 25 to 100 μg/L, 
respectively. 

(table continues) 
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Table 2-1 (continued) 

Date Investigation/Activity Objective Summary of Findings 

1989 Phase I RI planning Formulate Work Plan, Field 
Sampling Plan, and 
associated documents to 
direct the Phase I fieldwork. 

The DON concluded that 22 sites would 
be investigated and grouped into three 
OUs. 

1990 Superfund NPL Identify sites with imminent 
risks to the public. 

Former MCAS El Toro was added to the 
NPL for the Superfund Program due to 
VOC contamination at the Station 
boundary and in agricultural wells to the 
west. 

1993 Base Closure and 
Realignment Act 

Identify sites for closure. Former MCAS El Toro was placed on 
the BRAC III list.  Under the terms of 
the FFA, Station closure would not 
affect the DON’s obligation to conduct 
the RI/FS and comply with the other 
FFA requirements. 

1993 Phase I RI Make an initial 
determination of the 
existence and risks of 
contamination at sites in 
OU-1, OU-2, and OU-3.   

The draft Technical Memorandum and 
draft OU-1 RI Reports document the 
results of the Phase I RI.  Various 
contaminants in the groundwater, soil, 
surface water, and sediment were 
reported at Former MCAS El Toro.  Soil 
and sediment contaminants were 
primarily SVOCs, petroleum 
hydrocarbons, pesticides, herbicides, 
and PCBs.  The Phase I RI concluded 
that the source of regional groundwater 
contamination was the southwest 
quadrant of the Station, but it did not 
indicate specific sources.  A preliminary 
risk assessment was conducted for 
contaminants in both groundwater and 
soil at the sites.  Sites 24 and 25 were 
added during the Phase I RI. 

1993 RCRA facility 
assessment 

Evaluate whether an 
additional 140 sites at 
Former MCAS El Toro 
would require further 
investigation under the 
Phase II RI/FS program. 

Based on the RCRA facility assessment 
results, 25 SWMUs/AOCs were 
recommended for further action.  This 
action included additional subsurface 
investigation and other activities such as 
inspection of underground storage tanks, 
repair of cracks in concrete-paved areas, 
and excavation of contaminated soil.  
Two SWMUs/AOCs were 
recommended for further action under 
the Phase II RI/FS program.  Site 23 was 
investigated and recommended for no 
further action. 

(table continues) 



 
 
Date:  05/09/02 

Section 2   Site History and Enforcement Activities 

page 2-8 Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro 
5/9/2006 12:41:19 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087c.doc 

Table 2-1 (continued) 

Date Investigation/Activity Objective Summary of Findings 

1994 Phase I soil gas survey 
for Sites 24  
and 25 

Identify potential VOC 
sources at Sites 24 and 25. 

The soil gas survey investigated soil 
conditions (generally 12 to 20 feet 
below ground surface).  Elevated 
concentrations of VOCs were reported 
beneath the aircraft maintenance hangars 
(Buildings 296 and 297).  TCE was the 
compound most frequently reported; 
others included PCE, 1,1-
dichloroethene, Freon 113, carbon 
tetrachloride, and chloroform. 

1994 Interviews with active 
and retired personnel 

Supplement and confirm 
information from past 
investigations and 
interviews, better 
understand current and past 
operations, and identify 
further areas of potential 
environmental concern. 

The interview panel provided 
information about types of operations 
that occurred on-Station and types of 
chemicals used in these operations. 

1995 Development of final 
Work Plan for Phase II 
RI/FS and associated 
documents 

Present an approach to 
conduct the Phase II RI at 
24 sites at Former MCAS  
El Toro using the U.S. EPA 
DQO process.  Identify 
background concentrations 
of metals in soils and 
establish a process to 
collect sufficient 
information to support risk 
management decisions. 

Established DQO process for conducting 
RI/FS.  Sites 24 and 25 were established 
for investigation in Phase II. 

1996 Evaluation of 
background 
concentrations and 
reference levels in soil 

Calculate background 
concentrations of metals in 
soil and reference levels of 
herbicides and pesticides in 
soil at Former MCAS  
El Toro. 

Background concentrations of metals 
and reference levels of herbicides were 
developed for comparison with site-
specific analytical results in the RI to 
identify potential releases. 

1996 Interim-action RI/FS 
for groundwater 
contamination 
designated as OU-1 

Document results of Phase I 
RI at OU-1 and evaluate 
potential actions to reduce 
the impact of the VOC-
contaminated groundwater. 

A range of alternatives for groundwater 
remediation was prepared and evaluated.  
The least costly alternatives used the 
IDP to treat extracted groundwater.  
These alternatives also removed the 
largest mass of TCE from groundwater.  
The preferred alternative is presented in 
this ROD. 

(table continues) 
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Table 2-1 (continued) 

Date Investigation/Activity Objective Summary of Findings 

1997 RI for Site 24 VOC 
contamination 

Determine the nature and 
extent of contamination at 
Site 24 and evaluate the 
human-health risk from this 
contamination. 

Soil and groundwater were investigated.  
The RI linked the groundwater hot spot 
identified during the Phase II RI with 
high concentrations of TCE in the 
vadose zone beneath Buildings 296  
and 297. 

1997 FS for vadose zone 
contamination at 
Site 24 

Evaluate potential actions 
to remediate the VOC-
contaminated soils at 
Site 24. 

SVE is presented as the presumptive 
remedy most appropriate for remediation 
of contaminated soils. 

1997 Interim ROD for 
vadose zone 
contamination at  
Site 24 

Select interim remedial 
action for Site 24 vadose 
zone. 

SVE was selected for remediation of 
contaminated soil at Site 24. 

1997 FS for groundwater 
contamination at  
Site 24 

Evaluate potential actions 
to remediate VOC-
contaminated groundwater 
at Site 24. 

Five alternatives for remediation of 
shallow groundwater at Site 24 were 
evaluated.  The most effective 
alternatives used pump and treat from 
the groundwater hot spot and extraction 
and discharge to the IDP.  Groundwater 
modeling included OU-1 and confirmed 
the effectiveness of natural attenuation 
in the principal aquifer. 

1996–1998 SVE pilot testing Evaluate effectiveness of 
SVE at Site 24.  

SVE was shown to be effective at 
Site 24.  Air flow rates were highly 
variable because of site stratigraphy.  
Over 800 pounds of TCE was removed. 

1998 Groundwater 
remediation pilot test 
at Site 24 

Collect additional data to 
assist in the design of a 
remedial alternative capable 
of minimizing VOC 
migration within the 
shallow groundwater unit 
and from the shallow 
groundwater unit to the 
principal aquifer. 

The pilot test confirmed that the vertical 
interval of TCE-contaminated 
groundwater is limited to the top 50 to 
60 feet of the shallow groundwater unit 
within the pilot test area.  New data 
showed that the TCE hot spot (TCE 
concentrations greater than 500 µg/L) 
extends approximately 1,300 feet farther 
downgradient than was previously 
known and delineated the migration 
pathway from the shallow groundwater 
unit to the principal aquifer.  Pilot test 
data also showed that vacuum-enhanced 
groundwater extraction increased the 
well yield, extraction well capture zone, 
and VOC mass removal in most wells. 

(table continues) 
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Table 2-1 (continued) 

Date Investigation/Activity Objective Summary of Findings 

1998 Evaluation of metals in 
groundwater at Former 
MCAS El Toro 

Evaluate whether the 
reported concentrations of 
metals in groundwater at 
Former MCAS El Toro 
reflect ambient conditions 
or are the result of past 
Station operations. 

Although the concentrations of some 
metals at various sites at Former MCAS 
El Toro exceed MCLs, such conditions 
are characteristic of basewide 
groundwater quality.  Conditions are not 
indicative of site-related contamination. 

1998–1999 Evaluation of 
perchlorate in 
groundwater 

Evaluate whether the 
reported concentrations of 
perchlorate in groundwater 
at Former MCAS El Toro 
reflect ambient conditions 
or are the result of past 
station operations. 

Concentrations of perchlorate exceeded 
both state or federal action levels at only 
one site, Site 1.  Soil and groundwater at 
Site 1 were evaluated further.  
Perchlorate in groundwater exceeded 
federal action levels at one well located 
in the center of one site.  Perchlorate in 
soil does not exceed residential or 
industrial PRGs. 

1999 Evaluate effectiveness 
of final alternative for 
Site 18 

Optimize conceptual design 
of Site 18 alternative. 

IRWD held focus group meetings to 
evaluate public acceptance of treated 
groundwater.  This led to development 
of Alternative 8A that uses separate 
treatment systems for groundwater 
extracted from areas inside and outside 
the TCE plume in the principal aquifer.  
Modeling showed that this alternative is 
effective in containing plume movement 
and permanently reducing VOCs. 

1998–2000 Remediation of vadose 
zone contamination at 
Site 24 

Operate SVE at Site 24 and 
monitor effectiveness. 

Vapor concentrations in all SVE wells 
were below soil gas cleanup goals by the 
end of 1999.  Rebound testing 
performed in September 2000 confirmed 
that soil gas cleanup goals have been 
achieved throughout the soil gas plume.  
A closure report documenting that soil 
gas cleanup goals have been attained 
was submitted to the BCT in June 2001.  
This report is expected to be finalized in 
spring 2002. 

2000 Historical radiological 
assessment of Former 
MCAS El Toro 

Evaluate historical use, 
storage, and disposal of 
radiological materials at 
Former MCAS El Toro and 
recommend follow-on 
investigations of potentially 
impacted areas. 

The final Historical Radiological 
Assessment Report, dated May 2000, 
identified candidate sites for radiological 
surveys on the basis of historical 
information.  Sites 18 and 24 do not 
require further radiological 
investigation. 

(table continues) 
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Table 2-1 (continued) 

Date Investigation/Activity Objective Summary of Findings 
2001 Radiological survey Evaluate selected sites and 

buildings for radiological 
materials or contamination. 

The radiological survey was conducted 
from June through November 2001.  
The final Radiological Release Report 
is scheduled to be issued in fall 2002. 

2000–2001 Radionuclide 
investigation of 
groundwater 

Evaluate whether reported 
levels of radioactivity in 
groundwater at Former 
MCAS El Toro reflect 
ambient conditions or are 
the result of past Station 
operations. 

Precise laboratory analysis of 
radionuclide concentrations has shown 
that the reported levels of radionuclides 
present at Former MCAS El Toro are 
consistent with background.  Therefore, 
radionuclides are not chemicals of 
concern in groundwater at Former 
MCAS El Toro. 

2001 Preliminary assessment 
of VOCs at Building 307 

Identify and characterize 
the possible presence of 
VOCs in soil gas, soil, and 
groundwater as a result of 
laundry and dry cleaning 
operations at Building 307. 

The preliminary assessment confirmed 
that there has not been a significant 
release to either the environment at 
Building 307 or along the sewer line 
segment from Building 307 to the 
former sewage disposal plant due to past 
dry cleaning operations.  These results 
did not change previous conclusions 
regarding VOC contamination at Site 24 
nor change the remedy already in place 
at the site. 

Acronyms/Abbreviations: 
AOC –  area of concern 
BCT – BRAC Closure Team 
BRAC – Base Realignment and Closure 
CAO –  Cleanup and Abatement Order 
DON – Department of the Navy 
DQO – data quality objective 
FFA – Federal Facilities Agreement 
Freon 113 – 1,1,2-trichloro-1,2,2-trifluoroethane 
FS – feasibility study 
gpm – gallons per minute 
IAS – initial assessment study 
IDP – Irvine Desalter Project 
IRWD – Irvine Ranch Water District 
μg/L – micrograms per liter 
MCAS − Marine Corps Air Station 
MCL – maximum contaminant level 
NPL – National Priorities List 
OCWD – Orange County Water District 
OU – operable unit 
PCB – polychlorinated biphenyl 
PCE – tetrachloroethene 
PRG – preliminary remediation goal 
RCRA – Resource Conservation and Recovery Act 
RI – remedial investigation 
ROD – record of decision 
RWQCB – (California) Regional Water Quality Control Board 
SVE – soil vapor extraction 
SVOC − semivolatile organic compound 
SWMU – solid waste management unit 
TCE – trichloroethene 
U.S. EPA −  United States Environmental Protection Agency 
VOC – volatile organic compound 
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Routine on-Station groundwater monitoring was suspended during the Phase II RI and 
continued in 1996 and 1997 (Rounds 3 through 7) using an initial RI/FS Groundwater 
Monitoring Plan that was developed in 1995 (JEG 1995).  The plan was modified as 
required to reflect additions of new wells, deletions of wells where contaminants had not 
been reported, and evaluation of the information gathered.   

In 1999, after a total of seven rounds of groundwater monitoring had been conducted, the 
DON prepared a comprehensive CERCLA Groundwater Monitoring Plan (BNI 1999).  
This plan summarized the results of sampling to date; analyzed the frequency of detection 
and distribution of VOCs, SVOCs, pesticides/PCBs, herbicides, radionuclides, and 
metals in groundwater; and made recommendations for which analytes and wells should 
be monitored in the future. 

The evaluation summarized in the CERCLA Groundwater Monitoring Plan concluded 
that the only chemical category confirmed to have impacted groundwater at Sites 18  
and 24 was VOCs.  SVOCs, pesticides/PCBs, and herbicides were eliminated as 
chemicals of concern for the following reasons. 

• SVOCs were not consistently reported for every sampling event for any single 
well.  For this reason, the reported SVOC concentrations were interpreted to be 
isolated occurrences, most likely attributable to sampling and analysis errors.  

• PCBs were never reported in any groundwater samples.   

• All of the pesticides and herbicides were interpreted to be isolated occurrences 
because none of these compounds were consistently reported in every sampling 
event from a given well.   

Radionuclides were recommended for further evaluation.  The results of the evaluation of 
radionuclides and of metals are summarized in Section 2.5.   

Since the CERCLA Groundwater Monitoring Plan was issued, seven additional 
groundwater monitoring rounds (Rounds 8 through 14) have been conducted at Former 
MCAS El Toro. 
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Section 3 
HIGHLIGHTS OF COMMUNITY PARTICIPATION 
A community relations plan (BNI 1996b) was developed to document concerns identified during 
community interviews and to provide a detailed description of community relations activities 
planned in response to information received from the community.  Initially prepared in 1991, the 
plan was revised in 1993 and again in 1996 and will be updated in 2002 to incorporate the most 
recent assessment of community issues, concerns, and informational needs about the ongoing 
environmental investigation and remediation program at Former MCAS El Toro. 

The community relations program includes specific activities for obtaining community input and 
keeping the community informed.  These activities include conducting interviews, holding public 
meetings, issuing fact sheets to provide updates on remediation activities, maintaining an 
information repository where the public can access technical documents and program information, 
disseminating information to the local and regional media, and making presentations to local 
groups. 

Community members and local government agencies have also participated in planning for the 
reuse of Former MCAS El Toro through development of the Community Reuse Plan. 

3.1 RESTORATION ADVISORY BOARD 
In 1994, establishment of the Restoration Advisory Board (RAB) gave individuals from 
local communities a channel for increasingly significant participation in the 
environmental restoration process.  Original membership on the board, which was 
solicited by the Marine Corps and the DON through paid newspaper notices, exceeded 
50 business and homeowners’ representatives, locally elected officials and local 
regulatory agencies, and interested residents. 

Currently, the RAB is composed of 28 registered members:  12 community members or 
private citizens and 16 representatives from various government agencies.  RAB 
meetings are held every 2 months and are scheduled in the evenings after normal working 
hours (6:30 to 9:00 p.m.) at the city of Irvine City Hall, Conference and Training Center.  
The meetings are open to the public and include representatives from the Marine Corps 
and the DON, city and county offices, and regulatory agencies.  By sharing information  
from the regular meetings with the groups they represent, RAB members help  
increase awareness of the IRP process; in addition, members of the public can  
contact RAB members to obtain information or express concerns to be discussed at 
subsequent meetings. 

Copies of the RAB meeting minutes are available at the Former MCAS El Toro 
Information Repository, located at the Heritage Park Regional Library in Irvine, 
California.  RAB meeting minutes are also located on the DON’s SWDIV environmental 
web site:  http://www.efdsw.navfac.navy.mil/environmental/envhome.htm. 

VOC-contaminated groundwater at Sites 18 and 24 and soil at Site 24 have been key 
topics for presentations and discussions at over 30 RAB meetings.  Early presentations 
focused on the remedial investigation and provided background and educational 
information to RAB members on the extent of groundwater contamination both 
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off-Station and on-Station.  The OU-1 interim action remedial investigation/feasibility 
study was often the focus of the technical presentations, which also provided information 
on alternatives that would be implemented by the DON alone or as a joint project with 
local water districts (OCWD/Irvine Ranch Water District [IRWD]).  Presentation 
handouts were provided to RAB members at all meetings. 
Later meetings concentrated on the remedial investigation of on-Station soil and 
groundwater contamination.  Draft final Feasibility Study Reports for OU-2A were 
prepared separately for soil and groundwater at Site 24.  For soil, the focal point was on 
U.S. EPA’s presumptive remedy, SVE.  The draft final Feasibility Study Reports for both 
OU-1 and OU-2A presented information on the development of remedial alternatives and 
cost comparisons for groundwater remediation.  Regulatory agency representatives 
discussed technical issues and commented on reports and other documents pertaining to 
VOC-contaminated soil and groundwater, groundwater monitoring, FFA schedules, and 
related issues.  RAB subcommittee meetings focused on the specific aspects of the FS 
reports.  Updates on the negotiations between the DON and the OCWD/IRWD regarding 
a joint project to remediate contaminated groundwater were also presented to the RAB.  
A public briefing at the January 1999 RAB meeting announced the Marine Corps’ 
intention to proceed with SVE at the VOC Source Area, Site 24. 
The most recent RAB meetings have focused on progress of and changes to the 
OCWD/IRWD joint project, especially the change to a dual-purpose project.  Originally, 
all treated groundwater was to be used for drinking water purposes.  OCWD/IRWD 
changed this conceptual design based on public response.  In the new design, water from 
areas inside the VOC plume will be treated (CERCLA action) and used for reclaimed 
water purposes, such as landscape irrigation.  Water from areas outside the plume, which 
currently meets drinking water standards except with regard to total dissolved solids 
(TDS) and nitrates, will be treated to remove TDS and nitrates and used for drinking 
purposes (non-CERCLA action). 

3.2 PUBLIC MAILINGS 
Public mailings, including information updates, fact sheets, and proposed plans, have 
been used to broaden the dissemination of information within the local community.  The 
first information update announcing the IRP process at Former MCAS El Toro was 
delivered in November 1991 to area residents and mailed to city, state, and federal 
officials; agencies; local groups; and individuals identified in the Community Relations 
Plan.  Subsequent fact sheets were mailed to the community as significant remediation 
milestones were reached (Table 3-1).  These publications included information 
concerning the status of site investigations, the upcoming remedy selection process, the 
means of public participation in the investigation and remediation of Former MCAS 
El Toro, and the availability of the administrative record. 
Proposed plans are summaries of remedial alternatives proposed for a site or group of 
sites.  The plan describes each of the alternatives, evaluates each alternative against nine 
criteria, and identifies the preferred alternative.  This document is issued to the public 
prior to the beginning of a public comment period to provide information and solicit 
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Table 3-1 
Summary of Former MCAS El Toro Updates, Fact Sheets, and Proposed Plans 

Fact Sheet Number Date Summary of Contents 

–* 11/91 Information Update/IRP Process 
– 12/92 Information Update 
1 12/93 Phase II RI Results 
2 12/93 RAB Formation 
3 07/95 Information Update/Tank 398 
4 10/95 Information Update, Engineering Evaluation/Cost Analysis 
5 11/95 Former MCAS El Toro Building 673-T3 Certification for 

Closure 
6 04/96 Looking Back-Moving Forward  Update on IRP Progress 
7 12/96 Groundwater Remediation OU-1 and OU-2A 
– 04/97 Proposed Plan for Site 24 Vadose Zone 
– 06/97 Proposed Plan for No Action Sites 
– 05/98 Proposed Plan for Sites 2, 3, 5, and 17  
8 02/99 SVE Design Completed, Proceed with Interim Action for Site 24 

Vadose Zone 
– 05/99 Proposed Plan for OU-3 Sites 8, 11, and 12 
– 09/00 Proposed Plan for Sites 7 and 14 
– 11/01 Proposed Plan for Groundwater at Sites 18 and 24  

Note: 
* dash indicates updates or proposed plans, which are not given fact sheet numbers 

Acronyms/Abbreviations: 
IRP – Installation Restoration Program 
MCAS – Marine Corps Air Station 
OU – operable unit 
RAB – Restoration Advisory Board 
RI – remedial investigation 
SVE – soil vapor extraction 

public input on the potential remedial options that underwent detailed evaluation.  Once 
the public comment period closes, the comments are compiled, reviewed by the BCT, and 
used to refine the remedial action.  The final decision and response to comments (known 
as a “Responsiveness Summary”) are presented in this ROD. 
To reach as many community members as possible, the updates, fact sheets, and proposed 
plans are mailed to approximately 600 households, businesses, public officials, and 
agencies.  Copies are also made available at the information repository at Heritage Park 
Library and in the administrative record file at Former MCAS El Toro. 
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3.3 COMMUNITY PARTICIPATION FOR SITES 18 AND 24 
The Interim-Action RI/FS Report for Site 18 was released to the public in August 1996.  The 
RI Report for Site 24 was issued in March 1997.  The FS reports for Site 24 vadose zone and 
groundwater were issued in March and December 1997, respectively.  The Proposed Plan for 
the vadose zone at Site 24 was issued in April 1997 and the interim ROD for the Site 24 
vadose zone was finalized in September 1997.  This schedule enabled the remedial design 
and remedial actions for the vadose zone to be implemented before the remedial action for 
groundwater was finalized.  In conjunction with the 27 January 1999 RAB meeting, a public 
briefing formally announced the Marine Corps’ intent to proceed with the Interim Remedial 
Action for soil at Site 24 by the end of March 1999.  A fact sheet was distributed to those in 
attendance at the briefing and mailed to those on the Former MCAS El Toro project mailing 
list.  The SVE system that was used at Norton Air Force Base (AFB) was brought to Former 
MCAS El Toro to be used to remediate VOC-contaminated soil at Site 24.  A tour of the 
SVE system at Site 24 was conducted for RAB members and other interested community 
members on 27 February 1999. 

The Proposed Plan for groundwater at Sites 18 and Site 24 was mailed in November 2001 
to recipients on the Former MCAS El Toro project mailing list.  This plan described the 
DON’s preferred alternative for groundwater remediation and documented the progress 
of soil remediation. 

The Interim-Action RI/FS Report for Site 18, RI Report for Site 24, FS Reports for Site 24 
vadose zone and groundwater, Proposed Plan for the Site 24 vadose zone, Interim ROD for 
the Site 24 vadose zone, and other key documents related to Sites 18 and 24 were made 
available to the public at the information repository at the Heritage Park Regional Library.  
The notices of availability of these documents were published in the Orange County Register 
and the Los Angeles Times (Orange County Edition) approximately 1 week before the start 
of the public comment period on the Proposed Plan.  The notices also announced the 
availability of the complete administrative record file at the SWDIV BRAC office in San 
Diego and at Former MCAS El Toro.  Because of space limitations at the library, only a 
partial administrative record file is available for review at the information repository, but the 
information repository contains a complete index of the administrative record file along with 
information on how to access the complete file at Former MCAS El Toro. 

A public comment period for the Proposed Plan for Sites 18 and 24 groundwater was 
held from 07 November to 07 December 2001, and a public meeting was held on  
13 November 2001.  The public meeting was announced in the Orange County Register 
and the Los Angeles Times (Orange County Edition) on 06 November 2001 and in the 
Proposed Plan.  At the public meeting, representatives from the DON, Former MCAS  
El Toro, and environmental regulatory agencies answered questions about site conditions 
and the remedial alternatives under consideration, and a court reporter recorded public 
comments.  A transcript of the meeting is included as Attachment B.  Comment forms 
were provided to encourage submittal of written comments during or after the meeting, 
and responses to the comments received during this period are included in the 
Responsiveness Summary, which is part of this ROD. 
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Section 4 
SCOPE AND ROLE OF OPERABLE UNIT 
Twenty-five IRP sites have been investigated at Former MCAS El Toro.  Twenty-four of these 
sites are grouped into three OUs.  Site 23 was evaluated in an RFA under the FFA and, as a 
result, was eliminated as an environmental concern.  OU-1 encompasses Site 18 (Regional VOC 
Groundwater Plume).  OU-2 is subdivided into OU-2A, OU-2B, and OU-2C.  OU-3 is 
subdivided into OU-3A and OU-3B. 

OU-1 Site 18 is included in this ROD. 

OU-2A, which includes Site 24 (VOC Source Area) and Site 25 (Major Drainages), was defined 
to address the potential sources of regional groundwater contamination.  Site 25 was included in 
OU-2A because it was not known whether the major drainages at Former MCAS El Toro were a 
source of the regional VOC groundwater contamination.  After the Phase II RI showed that  
Site 25 was not a source of regional groundwater contamination, the site was recommended for 
no action and included with several OU-3 sites in a no action ROD that was signed in September 
1997 (SWDIV 1997b). 

As this OU-1/OU-2A ROD demonstrates, groundwater is a contaminated medium shared by 
Sites 18 and 24.  Prior to remediation, Site 24 also included contaminated soil, which was the 
source of the regional groundwater contamination.  Remediation of soil at Site 24 was addressed 
in an interim ROD that was signed in September 1997 (SWDIV 1997a).  The interim ROD 
selected SVE as the remedy for removing the VOC-contaminated soil.  The Site 24 ROD was 
interim because it did not address groundwater at Site 24 and because the DON agreed to 
reevaluate cleanup levels for soil in the final ROD, which will be issued later.  This ROD 
documents the selected remedy for groundwater at Sites 18 and 24. 

OU-2B encompasses Sites 2 and 17, and OU-2C encompasses Sites 3 and 5.  Sites 2, 3, 5, and 17 
are generally referred to as the landfill sites.  Sites 2 and 17 were addressed in an interim ROD 
that was issued to the public in April 2000 and signed in July 2000 (SWDIV 2000).  The ROD 
was interim because it presented the selected remedial action for only vadose zone soil at Site 2 
and for vadose zone soil and groundwater at Site 17.  Remediation of groundwater at Site 2 will 
be addressed in the final ROD.  A radiological survey was conducted at Sites 2 and 17 in August 
through October 2001.  The final ROD will also summarize the results of the survey and address 
radiological contamination, if any, at both Sites 2 and 17.  Sites 3 and 5 will be addressed in an 
OU-2C ROD that is expected to be issued to the public in 2002. 

OU-3 was defined to address the remaining IRP sites at Former MCAS El Toro.  Of the 13 sites 
in OU-3A, Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, and 22 were investigated, found to contain no 
unacceptable risks to human health or the environment, and recommended for no action.  These 
sites were addressed along with Site 25 in the signed no action ROD (SWDIV 1997b).  OU-3A 
Site 11 was addressed in an action ROD that was signed in September 1999 (SWDIV 1999).  
OU-3B Sites 7 and 14 were addressed in a no action ROD that was signed in June 2001  
(SWDIV 2001).  The remaining OU-3A sites (Sites 8 and 12) and OU-3B sites (Sites 1 and 16) 
are currently being evaluated. 
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Section 5 
SUMMARY OF SITE CHARACTERISTICS 
This section describes the regional characteristics of Former MCAS El Toro, provides a brief 
history of the source of contamination at Sites 18 and 24, summarizes the sampling performed at 
these sites, and presents figures illustrating site-specific sampling results.  This section also 
discusses current and potential future migration of chemicals of potential concern at the sites and 
concludes with an estimate of the mass of TCE present in groundwater.  A complete discussion 
of sampling locations and methodologies, compounds reported at each site, and the nature and 
extent of contamination appears in the Phase I RI Technical Memorandum, Draft Final Operable 
Unit 1 Interim Action Remedial Investigation/Feasibility Study Report (JEG 1996a,c,d), and the 
Phase II RI Report for Site 24 (BNI 1997a). 

The nature and extent of contamination at Sites 18 and 24 is based on the Phase I and II RI data 
presented in the above-referenced reports and on pilot tests, rebound tests, and routine 
groundwater monitoring performed subsequent to the RIs.  The Phase I RI was conducted during 
1992 and 1993 and included groundwater at sites throughout Former MCAS El Toro.  The Phase 
II RI was conducted in 1996 and included Site 24.  Data collected during the Site 24 RI include 
the results of shallow and deeper subsurface soils investigations, groundwater investigations, 
aerial photograph reviews, and interviews with Former MCAS El Toro personnel.  An extensive 
soil gas survey was also conducted at Site 24.  Data collected during the Site 18 RI include only 
results of groundwater investigations because contamination at this site is limited, by definition, 
to groundwater. 

5.1 REGIONAL CHARACTERISTICS 
Former MCAS El Toro is situated on the southeastern edge of the Tustin Plain, a gently 
sloping surface of alluvial fan deposits derived mainly from the Santa Ana Mountains.  
The Tustin Plain, bounded on the north and east by the Santa Ana Mountains and on the 
south by the San Joaquin Hills, is at the southeastern end of the Los Angeles Basin, a 
large sedimentary basin in the Peninsular Ranges Geologic Province.  The elevation at 
Former MCAS El Toro ranges from 215 feet above mean sea level (MSL) in the western 
portion to approximately 800 feet above MSL in the eastern portion. 

5.1.1 Geology and Hydrogeology 
The Tustin Plain is a broad basin composed of Quaternary marine and alluvial sediments 
deposited on Tertiary marine sedimentary bedrock (Fife 1974).  The Quaternary deposits 
are generally less consolidated and more permeable than the bedrock.  The Tustin Plain is 
bounded by bedrock, exposed in the Santa Ana Mountains to the north and east and in the 
San Joaquin Hills to the south. 

The Tertiary bedrock consists of semiconsolidated marine sandstones, siltstones, and 
conglomerates of the Sespe, Vaqueros, Topanga, Capistrano, Niguel, and Fernando 
Formations (CDMG 1981).  The lower-Pliocene Fernando Formation forms the base of 
the water-bearing units at Former MCAS El Toro (Herndon and Reilly 1989).  The 
Fernando Formation is interbedded with marine clayey and sandy siltstones of the 
Capistrano and Niguel Formations west of Former MCAS El Toro (JMM 1988). 
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Pleistocene sediments predominantly composed of interlayered fine-grained lagoonal and 
nearshore marine deposits unconformably overlie the Tertiary sedimentary bedrock 
(Singer 1973).  These deeper Quaternary sediments may be equivalent to the lower 
Pleistocene San Pedro Formation, which consists of semiconsolidated silts, clays, and 
sands with interbedded limestone. 

Conformably overlying the Pleistocene sediments are Holocene materials consisting of 
isolated coarse-grained stream channel deposits within fine-grained overbank deposits.  
These Holocene sediments were deposited as alluvium and range in thickness up to 
300 feet (Herndon and Reilly 1989). 

Former MCAS El Toro lies within the Irvine Forebay I Groundwater Subbasin, which is 
southeast of and adjacent to the main Orange County Groundwater Basin (Figure 5-1).  
The Irvine Subbasin has been designated by RWQCB Santa Ana Region as a public 
water supply source (RWQCB 1995).  Regional aquifer systems in the Irvine Subbasin 
have been described as a series of discontinuous lenses of clayey sands and gravels 
contained within an assemblage of sandy clay and silt.   These aquifer systems are within 
the less consolidated and more permeable Quaternary sedimentary deposits. 

Four hydrostratigraphic units were defined at the Station from existing literature and 
from information gathered during the Phase I RI (JEG 1996b).  From shallowest to 
deepest, these units are: 

• Shallow Groundwater Unit (water-bearing), 

• Intermediate Horizon (confining), 

• Principal Aquifer (water-bearing), and 

• Semiconsolidated Materials (sparsely water-bearing). 

The water-bearing properties of these hydrostratigraphic units depend on the physical 
characteristics of their constituent geologic materials.  The sediments encountered during 
drilling for the Phase I RI essentially consisted of unconsolidated clays and silts variously 
interbedded with sands and gravels.  The variable, unconsolidated sediments are typical of 
alluvial, floodplain, and shallow marine deposits formed from the sedimentary formations 
that comprise the surrounding foothills.  Silts and clays predominate in the central and 
northwestern portions of the Station whereas sands are more common near the foothills.  
Sands are predominantly well graded (poorly sorted), ranging from coarse- to fine-grained, 
and commonly contain clay streaks.  Clays exhibit medium plasticity and contain sand. 

Shallow Groundwater Unit.  This is the uppermost unconsolidated sediment sequence 
beneath the Station and consists mostly of sands with interbedded fine-grained silts and 
clays.  The water table occurs in the shallow groundwater unit.  Typical of alluvial fan 
deposits, the water-bearing characteristics within this unit are highly variable.  In general, 
this unit can yield moderate quantities of water while localized areas will yield lesser  
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amounts of water.  The thickness of this unit generally ranges from 100 feet to 150 feet.  
Near the foothills, the thickness is about 40 feet. 
The shallow groundwater unit overlies the relatively fine-grained intermediate horizon over 
most areas in and around the Station.  However, the intermediate horizon pinches out toward 
the northeast area of the Station near the foothills and the coarse-grained materials of the 
shallow groundwater unit merge with the coarse-grained materials of the principal aquifer. 
Intermediate Horizon.  This unit hydraulically restricts groundwater flow between the 
overlying shallow groundwater unit and the underlying principal aquifer over most of the 
areas in and around the Station.  This unit consists mostly of fine-grained silts and clays 
with interbedded sands and gravels.  Typical of alluvial fan deposits, the water-bearing 
characteristics within this unit are highly variable.  Because of this variable nature, in 
some locations the intermediate horizon is not identifiable from inspection of drill 
cuttings alone and may resemble both the shallow groundwater unit and the principal 
aquifer.  The intermediate horizon is, however, interpreted to be present where finer-
grained materials are not observed in drill cuttings because of the unique potentiometric 
groundwater elevations in the shallow groundwater unit and principal aquifer. 
The estimated thickness of the intermediate horizon ranges from approximately 70 to  
140 feet.  As the horizon pinches out toward the northeast foothills, the coarse-grained 
materials become more abundant and fine-grained materials become less abundant.  In 
addition, the potentiometric elevations in the shallow groundwater unit become 
indistinguishable from those of the principal aquifer in this area. 
Although restricted, groundwater flow between the shallow groundwater unit and 
principal aquifer does occur.  This is evidenced by the occurrence of chlorinated VOCs in 
the principal aquifer downgradient of the Station. 
Principal Aquifer.  This is the lowest unconsolidated sediment sequence at the Station 
and consists primarily of sands and gravels with interbedded fine-grained silts and clays.  
This is the main aquifer for irrigation groundwater supply to IRWD and the Irvine 
Company northwest of the Station.  Although the water-bearing characteristics within 
this unit are highly variable, this unit can yield moderate to large quantities of water.  The 
thickness of this unit ranges from less than 50 feet in the eastern portion of the Irvine 
Subbasin to about 1,200 feet in the western portion. 
Semiconsolidated Materials.  The deepest materials encountered during the Phase I RI 
consisted of the semiconsolidated materials underlying the unconsolidated materials of 
the principal aquifer.  These materials consist of sandstones, siltstones, and 
conglomerates of late Miocene to late Pliocene age, and are considered to be the top of 
the bedrock in the Former MCAS El Toro area.  Although they may yield some quantities 
of groundwater, these materials are not considered to be appreciably water bearing.  The 
semiconsolidated materials effectively bound the bottom of the groundwater flow system 
of the Irvine Subbasin. 
The depth to shallow groundwater beneath Former MCAS El Toro ranges from 
approximately 45 to 60 feet below ground surface (bgs) in the foothills to approximately 
85 feet bgs along the southwestern boundary to greater than 240 feet bgs along Irvine 
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Boulevard (JEG 1993a).  Depth to the principal aquifer ranges from less than 200 feet 
bgs on-Station to 300 to 375 feet bgs at Site 18. 

Groundwater in the shallow aquifer flows northwest at gradients ranging from 0.005 to 
0.025 foot/foot (Figure 5-2). The hydraulic gradient has been influenced strongly by the 
pumping of irrigation wells west of Former MCAS El Toro.  Average linear groundwater 
flow velocities are reported to range from 0.02 foot to 1.9 feet per day (JMM 1990). 

Groundwater in the vicinity of Former MCAS El Toro contains elevated concentrations 
of inorganic compounds, including TDS, sulfate, nitrate, and chloride.  These inorganic 
parameters exist in groundwater at concentrations that exceed drinking water standards 
and the applicable water quality objectives specified in the Water Quality Control Plan 
for the Santa Ana Basin (RWQCB 1995).  The observed concentrations of inorganic 
parameters in groundwater, particularly TDS and nitrate, were evaluated in the OU-1 
RI/FS and were determined to be the result of naturally occurring subsurface conditions 
and past and current land uses, in particular past agricultural practices (JEG 1996h).   

Former MCAS El Toro occupies an area in which the historically predominant land uses 
have been agriculture and grazing.  The widespread occurrence of elevated TDS 
concentrations in the vicinity of Former MCAS El Toro has been documented for more 
than 100 years.  Elevated concentrations of nitrate have been documented for the past  
25 years. 

Former MCAS El Toro is not the source of the elevated TDS and nitrate concentrations.  
The principal sources of TDS appear to be marine sediments; fine-grained materials, 
specifically clays, in the sediments of the Irvine Subbasin; subsurface inflow of 
groundwater through marine sedimentary rocks of the Santa Ana Mountains and  
San Joaquin Hills; and accumulated salts in irrigation return flow.  Nitrate contamination 
is attributed to historical agricultural use, farm animal waste, landscaping, domestic 
septic tank wastewater disposal, and industrial operation discharges (JEG 1996h). 

5.1.2 Surface Hydrology 
Surface drainage near Former MCAS El Toro generally flows southwest, following the 
slope of the land perpendicular to the trend of the Santa Ana Mountains.  Several washes 
originate in the hills northeast of Former MCAS El Toro and flow through or adjacent to 
the Station en route to San Diego Creek.  Off-Station drainage from the hills and 
upgradient irrigated farmland combines with Station runoff at Former MCAS El Toro 
(generated from the extensive paved surfaces) and flows into four main drainage 
channels.  Three of these drainage channels (Borrego Canyon, Agua Chinon, and Bee 
Canyon) are contiguous with natural washes that originate in the Santa Ana Mountains.  
The fourth drainage is Marshburn Channel (Figure 5-3). 

Borrego Canyon Wash flows along the southeastern boundary of Former MCAS El Toro.  
The wash is unlined in the Santa Ana Mountains and unlined downstream of Irvine 
Boulevard.  Borrego Canyon Wash crosses the southern corner of the Station and joins 
Agua Chinon Wash about 1/4 mile downstream of the Station boundary. 
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Both Agua Chinon and the Bee Canyon Washes cross the central portion of Former MCAS 
El Toro and receive on-Station runoff mainly through storm sewers.  These washes are 
contained in culverts through most of their pathways across the Station.  Both washes are 
unlined along several hundred feet at the southwestern edge of the Station and are lined 
again in a culvert beneath the Irvine Spectrum development adjacent to the southwestern 
boundary of the Station. Marshburn Channel is a lined drainage channel that runs along the 
northwestern boundary of Former MCAS El Toro.  The channel receives runoff from  
the western part of the Station.  All of the drainages ultimately discharge into  
San Diego Creek. 

The Former MCAS El Toro Master Plan indicates that much of the Station lies within the 
100-year floodplain.  Existing drainage systems were developed for agricultural use, not 
for the increased flows generated by the urban development now surrounding the base.  
Approximately 15 acres of an agricultural lease was flooded and crops were destroyed 
during a storm on 29 November 1997.  Figure 5-3 shows the area included in the 
100-year floodplain. 

5.1.3 Rainfall and Prevailing Wind Conditions 
The mean average rainfall at Former MCAS El Toro is approximately 12.2 inches, most 
of which occurs from November through April (JEG 1993a).  Because of the low average 
annual rainfall and high evapotranspiration rates, net infiltration from precipitation is 
low. 

From March through October, the prevailing wind is from the west, averaging 6 knots.  
From November through February, the prevailing wind is from the east, averaging 
4 knots.  Dry, gusty, offshore winds (locally known as “Santa Ana winds”) are common 
during late fall and winter.  The typically dry conditions and persistent winds may result 
in light to moderate wind erosion. 

5.2 SITE CHARACTERISTICS 
This section discusses characteristics of Sites 18 and 24.  The sites are addressed together 
because Site 24 has been identified as the source of VOCs in the shallow groundwater 
unit beneath Site 24 and downgradient of Site 24, where VOCs have migrated into the 
principal aquifer to form the regional groundwater plume of Site 18. 

Site 18, Regional VOC Groundwater Plume, is defined as the area where TCE 
concentrations are greater than 5 μg/L in the principal aquifer.  Site 18 is downgradient 
of Site 24 and is located entirely off-Station.  The contaminated groundwater of Site 18 
originates in the shallow aquifer at Site 24, migrates into the principal aquifer near the 
southwestern Station boundary, and extends into the principal aquifer off-Station 
approximately 3 miles to the west beneath the city of Irvine.  The average width of the 
off-Station VOC plume is approximately 1/2 mile.  VOC contamination reaches depths of 
450 feet bgs in some areas.   
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Site 24, VOC source area, encompasses approximately 200 acres.  The site slopes toward 
the west from about 320 feet above MSL at the intersection of the east-west and north-
south runways to approximately 240 feet above MSL near the end of the east-west 
runway.  The site is largely industrialized and contains two large aircraft hangars 
(Buildings 296 and 297) and several smaller buildings that were used for aircraft and  
vehicle maintenance and repair (Figure 5-4).  Maintenance activities (e.g., aircraft 
washing, degreasing) conducted adjacent to and within these buildings are believed to be 
the source of the VOC contamination in site soil and groundwater. 

The Site 24 surface cover consists of unpaved open ground, asphalt, and concrete.  Most 
of the site (170 acres) is paved.  Asphalt-covered areas were used primarily for access 
roads and parking lots for military and personal vehicles.  Concrete covers the areas 
where most of the industrial activities at Site 24 have been conducted, including slabs for  
Buildings 296 and 297 (the two aircraft hangars), Building 295 (the helicopter hangar), 
and Building 324 (the former engine test facility). 

A network of storm drains collects rainwater from the paved surfaces of Site 24.  When 
industrial activities were conducted at Site 24, wastewater generated from the concrete-
paved areas would also have been transported via this network.  The network discharges 
to Agua Chinon Wash on the eastern portion of the site and Bee Canyon Wash on the 
western portion, near the Station boundaries in these locations. 

Because Site 24 includes most of the southwest quadrant on the Station, it encompasses 
IRP Sites 7, 8, 9, 10, 11, 12, 22, and a portion of Site 25.  These are soil sites and 
contamination present at the sites does not extend to groundwater. 

Site 7 and Sites 9, 10, 22, and 25 were investigated, found to require no action, and 
addressed in no action RODs that were finalized in June 2001 and September 1997, 
respectively.  Sites 8, 11, and 12 contain low levels of soil contamination.  Site 11 was 
addressed in a ROD that was finalized in September 1999.  The ROD for Sites 8 and 12 
is expected to be finalized in 2002. 

Groundwater contamination, where present beneath Sites 7, 8, 9, 10, 11, 12, 22, and 25, 
has its origin at Site 24 and is addressed in this ROD.  Figures 5-5 and 5-6 illustrate the 
relationship between Site 24 groundwater and Site 18 and the extent of the plume at 
Site 18. 

5.2.1 Geology and Hydrogeology 
The geology beneath Site 24 consists of sediments deposited in a basin as an alluvial fan.  
Lithologic data collected from Site 24 during the RI/FS were represented by two units of 
coarse-grained stream channel deposits (sands and gravels) interbedded with fine-grained 
overback deposits (silts and clays).  These sediments were investigated to approximately 
260 feet bgs.  Beneath the main industrial areas of Site 24, Buildings 296 and 297, the 
coarse-grained and fine-grained units display a lenticular stratigraphy.  Lenses of both 
units are laterally extensive on a large scale and show a high degree of heterogeneity on a 
small scale.  Small-scale heterogeneities likely prevented low-permeability units from  



Figure 5-4
Aerial Photograph of Site 24 Physical Features (1980)

164E8714.CDR 4/23/02

SITE 24 BOUNDARY

369

368

655 388

307

297

296

295

313

360

324

631

321

529





 
 
Date:  05/09/02 

Section 5   Summary of Site Characteristics 

page 5-14 Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro 
5/9/2006 12:43:11 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087f.doc 

Reserved for Figure 5-5 (11 × 17) page 2 of 2 





 
 
Date:  05/09/02 

Section 5   Summary of Site Characteristics 

page 5-16 Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro 
5/9/2006 12:43:11 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087f.doc 

Reserved for Figure 5-6 (OVERSIZE) page 2 of 2 



 
 

Date:  05/09/02 

Section 5   Summary of Site Characteristics 

Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro page 5-17 
5/9/2006 12:43:11 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087f.doc 

completely stopping vertical fluid migration through the vadose zone.  Under these 
conditions, fluid migration was primarily vertical through the vadose zone beneath 
Buildings 296 and 297 where solvents were used at Site 24 (BNI 1997a). 

Groundwater is first encountered approximately 85 to 120 feet beneath Site 24 in the 
shallow groundwater unit.  This unit consists of sands and minor gravel interbedded with 
silts and clays and is laterally continuous across the site.  The thickness of the shallow 
groundwater unit ranges from 100 to 150 feet based on boring logs from Site 24.  The 
upper 40 to 50 feet is relatively sandy with some fine-grained interbeds.  The lower 
portion (the bottom 50 to 120 feet) of the unit, while still containing massive sandy units, 
becomes increasingly interbedded with finer-grained sediments. 

Located approximately 100 feet below the first water encountered at Site 24 is an  
intermediate zone that also consists of interbedded sands, silts, and clays, but with a 
higher percentage of finer-grained sediments than the shallow groundwater unit.  This 
intermediate zone, approximately 90 feet thick, appears to act as an aquitard in the area 
of Site 24 by restricting groundwater flow between the overlying shallow groundwater 
unit and the underlying principal aquifer (JEG 1996a).   

The principal aquifer is encountered immediately below the intermediate zone 
approximately 290 feet bgs.  The saturated thickness of the principal aquifer in the area is 
estimated to be over 200 feet.  The deepest drilling during the RIs encountered the 
semiconsolidated, low-permeability sediments that underlie the principal aquifer and 
generally bound the bottom of the groundwater flow system of the Irvine Subbasin.  This 
unit is not considered to be appreciably water bearing (BNI 1997a). 

At Site 24, separation of the shallow groundwater unit from the principal aquifer is 
supported by lithologic, geochemical, and cone penetrometer test data.  Geotechnical 
analytical results from the shallow groundwater unit, intermediate zone, and principal 
water-bearing zone indicate vertical hydraulic conductivities for the intermediate zone 
that are several orders of magnitude lower than the two water-bearing zones (BNI 
1997a).  Although small vertical gradients exist between shallow and deeper water-
bearing intervals at Site 24, groundwater analytical data suggest that downward migration 
of VOCs from the shallow groundwater unit to the principal aquifer is minimal. 

The potentiometric elevation data suggest that vertical groundwater flow throughout the 
basin occurs due to a slight downward gradient that becomes more pronounced when the 
principal aquifer agricultural wells are in operation (BNI 1999a).  The off-Station TCE 
contamination in the principal aquifer is verification that some downward vertical 
migration has occurred.  A groundwater pilot test performed in 1998, subsequent to 
completion of the RI, showed that vertical migration of VOCs from the shallow 
groundwater unit occurs downgradient of Site 24 (BNI 1998b). 

The groundwater plume at Site 18 is limited to the principal aquifer which is first present 
approximately 300 to 375 bgs in this area.  The saturated thickness of the aquifer ranges 
from less than 100 feet in the eastern portion of the site to about 700 feet in the western 
portion (Figure 5-6).  During the RI, wells screened in the principal aquifer exhibited 
transmissivity values ranging from 0.28 square foot per day to 5,680 square feet per day, 
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hydraulic conductivity values of 0.01 foot per day to 56.8 feet per day, and storage 
coefficients of approximately 10-4 (JEG 1996e).  Figure 5-7 illustrates the direction of 
groundwater flow. 

Figure 5-8 presents a conceptual hydrogeologic model for Sites 18 and 24. 

5.2.2 Site History 
The Former MCAS El Toro mission has historically involved the operation and 
maintenance of military aircraft and ground-support equipment.  The southwestern 
quadrant, which includes Site 24, was the center of industrial activity at the Station.  
Historical activities at Site 24 supporting the Station mission included aircraft 
maintenance and repair.  These activities generated waste solvents that are believed to be 
the source of the VOC contamination at the site. 

Active sources no longer exist at Site 24.  Prior to Station closure, most of the potential 
sources, such as degreaser pits and solvent tanks, were either abandoned in place or 
completely removed, and former disposal practices, such as dust suppression with waste 
liquids, that may have led to the contamination were discontinued.  Table 5-1 summarizes 
potential VOC sources at Site 24. 

Land above the Site 18 groundwater plume has historically been used for agricultural 
activities.  However, recently the land use has changed to mixed use with agricultural, 
commercial, and residential areas.  The agricultural land use has likely contributed to the 
reportedly elevated concentrations of TDS and nitrate that are found throughout the 
basin, but it is not responsible for the extensive VOC contamination that originated at 
Site 24. 

5.3 SITE INVESTIGATIONS 
Investigations at Site 18 have consisted of a OCWD groundwater investigation (1985), a 
perimeter study investigation (1988), a Phase I RI (1991 through 1993), a perchlorate 
evaluation (1998 through 1999), and a radionuclide evaluation (2001).  Because of the 
depth of the principal aquifer, HydroPunch® sampling at Site 18 is not possible; all 
sampling results come from monitoring or agricultural wells. 

Investigations conducted at Site 24 include a Phase I groundwater characterization and 
soil gas survey, a Phase II RI, perchlorate and radionuclide evaluations, and a preliminary 
assessment of Building 307, the location of a former dry cleaning facility, and the sewer 
line segment from Building 307 to the former industrial wastewater treatment plant.  In 
addition, routine groundwater monitoring has taken place at Sites 18 and 24 since 1992. 

5.3.1 OCWD Groundwater Investigation 
In June 1985, OCWD discovered TCE in an agricultural well (TIC 47) approximately 
3,000 feet west of the Station.  OCWD subsequently launched its own off-Station 
investigation to determine the source and extent of the TCE contamination.  After  
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Table 5-1 
Potential Sources of VOC Contamination at Site 24 

Location Description 

Subsurface Former degreaser pits and solvent tanks 
Storm drains and industrial wastewater lines 
Vehicle wash racks with associated drains and sumps 
Underground storage tanks 

Surface Aircraft washing 
Waste-handling practices 
Hazardous waste storage areas 
Tarmac runoff 

Acronym/Abbreviation: 
VOC – volatile organic compound 

installing a network of monitoring wells and soil vapor probes and reviewing the results  
of independent investigations by Cannon, Inc., and Wilma Pacific, Inc. (JEG 1993b), 
OCWD concluded that the Station was the source of the TCE contamination. 

5.3.2 Perimeter Study Investigation 
In 1988, James M. Montgomery Engineers, Inc., was contracted by the Marine Corps to 
conduct a perimeter study investigation (PSI) to study VOC contamination along the 
southwestern boundary of the Station.  The PSI results indicated that VOCs are present in 
the shallow groundwater near the Station boundary.  

5.3.3 Phase I Remedial Investigation 
From 1992 through 1993, the DON conducted a Phase I RI for the regional groundwater 
contamination area designated as OU-1.  The OU-1 study area included groundwater 
beneath the entire Station as well as the regional groundwater plume and groundwater 
beneath all areas at Former MCAS El Toro was known as Site 18 (Site 24 had not been 
designated yet).  The RI identified groundwater contamination at several areas 
throughout Former MCAS El Toro, including Magazine Road Landfill, Site 2, and Crash 
Crew Pit, Site 16.  Contaminated groundwater at Sites 2 and 16 is being addressed in 
conjunction with soil contamination at these sites in separate RODs.  OU-1 is now 
considered to include only Site 18. 

The Phase I RI groundwater characterization identified a plume of TCE in groundwater 
originating beneath the area now designated as Site 24.  The plume extended 
approximately 3 miles off-site and downgradient of Former MCAS El Toro.  The Phase I 
soil gas survey identified potential VOC sources by collecting soil gas samples from the 
upper 30 feet of soil at Site 24.  TCE in soil gas was reported throughout a large area 
beneath Buildings 296 and 297, but the area of highest TCE concentrations in 
groundwater was separated from this apparent vadose zone source by approximately  
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1,500 feet (JEG 1994b).  The area of highest reported TCE concentrations in groundwater 
was approximately 1,500 feet northwest of Building 297 at Site 24.  The highest 
concentration of TCE reported in groundwater during the Phase I RI was 2,000 μg/L 
(JEG 1993a). 

Chemicals reported in groundwater during the Phase I RI included VOCs, SVOCs, 
pesticides, herbicides, and metals.  The primary contaminants found in groundwater at 
Sites 18 and 24 were VOCs (Table 5-2), especially TCE.  TCE has been reported beyond 
the Station as far west as Culver Drive in Irvine.  TCE was also the compound reported 
most often and at the highest concentrations in groundwater at Sites 18 and 24, followed 
by PCE and carbon tetrachloride. 

An evaluation of metals in groundwater was performed during the Phase I RI and subsequent 
to the Phase II RI (JEG 1996a, BNI 1999a).  These evaluations supported the conclusion that 
elevated concentrations of metals in groundwater at Former MCAS El Toro are the result of 
ambient conditions and are not the result of activities that took place  
at the Station.  For this reason, metals are not included as chemicals of concern (COCs) at 
Sites 18 or 24.   

SVOCs were reported during the OU-1 RI.  With few exceptions, the only SVOCs 
observed in groundwater were phthalates.  Phthalates are man-made compounds typically 
associated with plastics manufacturing and are commonly found in the environment at 
low concentrations; they are also common laboratory contaminants.  The available 
groundwater data do not suggest the presence of a distinct source of SVOC 
contamination and, therefore, SVOCs were not included as COCs at Site 18 and 24. 

Seven pesticides and nine herbicides were also reported in groundwater at OU-1.  All but 
one of the pesticides and one of the herbicides were reported in the first of two rounds of 
sampling.  The OU-1 RI concluded that the presence of these organic compounds may be 
due to past and current agricultural activities.  The RI also noted that the presence of  
these organic compounds may be due to the potable water drawn from fire hydrants used 
as source water for drilling since low levels of pesticides were reported in the hydrants’ 
water.  Based on the OU-1 evaluation, pesticides and herbicides were not considered 
COCs at Sites 18 and 24. 

TDS and nitrate concentrations were also evaluated during the Phase I RI.  Both 
parameters were reported at elevated concentrations throughout the shallow groundwater 
unit and principal aquifer (Figures 5-9 and 5-10).  The concentrations varied with depth.   

The highest TDS concentrations were in the shallowest (surface to 200 feet bgs:  mean of 
1,326 milligrams per liter [mg/L]) and deepest (greater than 650 feet:  mean of  
1,273 mg/L) portions of the aquifer system.  The middle two depth intervals (200 to  
650 feet bgs) had lower average TDS concentrations (853 to 932 mg/L). 

Nitrate concentrations decreased with sampling depth.  Nitrate concentrations above an 
upper screen depth of about 200 feet were about twice concentrations at the 200- to  
400-foot depth interval (mean concentrations of 18.9 mg/L versus 8.21 mg/L).  Nitrate 
concentrations below 650 feet were below the detection limit. 
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Table 5-2 
Groups of VOCs Reported in Groundwater at Sites 18 and 24 

Chemical Group Site 18 Site 24 

PCE/TCE   
1,1-DCA x  
1,2-DCA x x 
1,1-DCE x x 
1,2-DCE x x 
1,1,2,2-PCA x  
PCE x x 
1,1,1-TCA x x 
1,1,2-TCA x x 
1,2-TCA x  
TCE x x 
Vinyl chloride x  

Carbon Tetrachloride   
Carbon tetrachloride x x 
Chloroform x x 
Chloromethane (methyl chloride) x x 
Methylene chloride (dichloromethane) x x 

Benzene   
Benzene x x 
Ethylbenzene x x 
Styrene  x 
Toluene x x 
Xylenes x x 

Other   
Acetone x x 
2-Butanone  x 
Carbon disulfide  x 
Chlorobenzene x  
1,2-Dichloropropane x  
4-Methyl-2-pentanone  x 
Trichlorofluoromethane (Freon 11) x  

Acronyms/Abbreviations: 
DCA – dichloroethane 
DCE – dichloroethene 
PCA – tetrachloroethane 
PCE – tetrachloroethene 
TCA – trichloroethane 
TCE – trichloroethene 
VOC – volatile organic compound 
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5.3.4 Phase II Remedial Investigation 
The Phase II RI of Site 24 was designed to characterize the nature and extent of VOCs in 
soil and groundwater, collect data to be used for a baseline human-health risk assessment, 
and determine why the area of highest TCE concentrations in groundwater appeared to be 
separated from the vadose zone source. 

Vadose Zone Investigation 

The horizontal and vertical extent of VOCs in the vadose zone was characterized using 
Phase I and Phase II soil and soil gas analytical results.  The results confirmed that, at the 
time of the RI, a primary TCE source area was present beneath Buildings 296 and 297.  
This source area extended vertically to groundwater directly beneath those buildings, 
with the highest concentrations near the water table.  The trend of increasing 
concentration with depth suggested a depleting source at the surface, which is consistent 
with the end of TCE usage in approximately 1975.   

The maximum concentration of TCE reported in soil during the Phase II RI was  
190 micrograms per kilogram (μg/kg), compared with a concentration of 400  μg/kg 
during the Phase I investigation.  TCE in soil gas was reported at concentrations up to 
6,120 μg/L.  This exceeds the concentration in equilibrium with TCE-contaminated 
groundwater and indicates that an active mechanism existed to transfer TCE in the 
vadose zone to groundwater.   

In addition to TCE, other chlorinated VOCs, such as PCE, carbon tetrachloride, and 
related organic chemicals, were also reported in soil at Site 24, but with less frequency 
and at much lower concentrations.  1,1,2-Trichloro-1,2,2-trifluoroenthane (Freon 113) 
had a soil gas volume nearly as large as that of TCE, but was not considered a threat to 
groundwater due to relatively low concentrations and toxicity. 

Groundwater Investigation 

Beneath Site 24, the VOC groundwater contamination was found to be limited to 
approximately the top 100 feet of the shallow groundwater unit.  Most of the 
contamination is present in a VOC plume that extends from beneath Buildings 296 and 
297 south to the Station boundary and northwest off-Station to approximately 3 miles 
from the Station boundary.  Since strong vertical hydraulic gradients are absent, vertical 
migration of VOC is effectively impeded by the low permeability of the silt and clay 
layers that are present.  As a result, VOC migration in the area of Site 24 is generally 
horizontal in a northwest direction along the more permeable sand beds (BNI 1997b). 

The maximum areal extent of the VOC groundwater plume that requires remedial action 
is defined by any VOC reported above its federal or state MCL (i.e., 5 μg/L in the case of 
TCE and PCE).  Within the boundaries of Site 24, the VOC-contaminated groundwater 
appears to be confined to the shallow groundwater unit.  As the groundwater 
contamination moves away from Site 24 and off-Station, it turns more westward and 
migrates to a greater depth in response to hydraulic gradients created by the pumping of  
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principal aquifer agricultural wells.  Figure 5-11 shows the maximum areal extent of the 
VOC plume in the shallow groundwater unit.  Figure 5-6 shows the vertical extent of 
VOC contamination in the shallow groundwater unit. 

Most VOCs reported at Sites 18 and 24 during the Phase I and II RIs belong to one of the 
following three groups:  a PCE/TCE group, a carbon tetrachloride group, or a benzene 
group (Table 5-2). 

• Compounds in the PCE/TCE group are common constituents in industrial 
solvents.  Breakdown products of the PCE/TCE group are formed by 
dechlorination of the parent compounds.   

• Carbon tetrachloride is also a common industrial solvent.  Dechlorination of 
carbon tetrachloride yields chloroform, dichloromethane, and chloromethane. 

• Compounds in the benzene group are common fuel constituents.  Although 
remedial action of fuel releases is being addressed under the California Leaking 
Underground Fuel Tank program, compounds in the benzene group are 
sporadically present within the regional VOC plume at very low concentrations. 

Other VOCs were not grouped, either because there were no obvious relationships or 
because their detection frequencies were low.  The following subsections summarize the 
results of groundwater sampling conducted during the Site 24 Phase II RI and during 
groundwater remediation pilot testing conducted at Site 24 between July 1997 and July 
1998 (BNI 1998b). 

PCE/TCE Group.  During the Site 24 Phase II RI, TCE was reported in 38 of 62 
groundwater samples collected.  Of those samples with reportable concentrations,  
35 exceeded the MCL of 5 μg/L.  During the Site 24 groundwater remediation pilot 
testing, which was generally conducted within the TCE hot spot (defined as the plume 
area with TCE concentration greater than 500 μg/L), 119 HydroPunch groundwater 
samples were collected.  Of those samples, 115 had reportable concentrations of TCE and 
101 exceeded the MCL.  The maximum reported concentration of TCE was 4,850 μg/L 
near Building 296. 

PCE was reported in 10 of 62 groundwater samples analyzed during the Phase II RI.  Of 
those samples, three exceeded the MCL of 5 μg/L.  During pilot testing, PCE was 
reported in 53 of 119 HydroPunch samples of which 11 exceeded the MCL.  The 
maximum reported concentration was 46.5 μg/L near the west side of Building 297. 

Other related VOCs were also reported, generally in samples with much higher  
TCE concentrations. 

Carbon Tetrachloride Group.  Carbon tetrachloride was reported in 11 of 62 groundwater 
samples analyzed during the Phase II RI.  Of those samples, all but one exceeded the MCL 
of 0.5 μg/L.  During pilot testing, 37 of 119 samples had reportable concentrations and  
27 exceeded the MCL of 0.5 μg/L.  Chloroform, chloromethane, and methylene chloride 
were also reported in groundwater samples, but concentrations did not exceed MCLs. 
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Benzene Group.  None of the compounds in the benzene group exceeded their  
respective MCLs. 

5.3.5 Potential for DNAPL 
Because solvents were formerly used at the Station in nonaqueous liquid phase as 
cleaning and degreasing agents, the potential for the existence of dense nonaqueous-
phase liquid (DNAPL) at the site was investigated during the Phase I and Phase II RIs.  
Conclusions reached by both investigative teams were consistent:  there is little evidence 
of DNAPL at Site 24.  The VOC concentrations reported in soil, soil gas, and 
groundwater were well below levels expected if an active DNAPL source were present at 
the site (U.S. EPA 1991a). 

5.3.6 Vadose Zone Remediation 
Calculations performed during the Phase II RI showed that the concentrations of VOCs 
present in deeper subsurface soil at Site 24 were high enough to contaminate 
groundwater to levels above drinking water standards.  For this reason, the following 
remedial action objectives were developed for the vadose zone: 

• Reduce concentrations of VOCs in the VOC source areas to prevent or minimize 
further degradation of the shallow groundwater unit above the MCLs for 
drinking water. 

• Continue vadose zone remediation until VOC soil gas concentrations are below 
the established threshold concentrations (concentrations capable of 
contaminating the shallow groundwater unit above the MCLs). 

Table 5-3 presents the threshold concentrations (cleanup goals) for the predominant 
VOCs present in soil at Site 24. 

Alternatives for remediation of the vadose zone were presented in the Phase II FS Report 
(BNI 1997c).  The preferred alternative used a central SVE treatment system that had been 
successfully used to remediate VOCs at Norton AFB.  SVE pilot tests were successfully 
performed in 1996, and SVE was selected for vadose zone remediation in an interim ROD 
that was finalized in September 1997 (SWDIV 1997a).  Transfer and installation of the SVE 
system used at Norton AFB was completed in 1998.  In January 1999, the remedial design 
for the SVE system was completed and operational testing of the central treatment system 
remediation equipment began.  Actual remedial action started in March 1999 with the use of 
portable SVE systems to extract VOCs from existing SVE wells.  The central treatment 
system operation and installation of the initial phase of additional SVE wells and the 
associated vapor conveyance piping began in May 1999. 

By the end of 1999, significant progress had been made in remediating the vadose zone, 
and vapor concentrations in all the SVE wells were below the soil gas cleanup (threshold) 
levels.  Rebound testing of existing SVE wells and installation of supplemental SVE 
wells (to confirm that soil gas cleanup goals had been achieved throughout the soil gas  
plume) were completed in April 2000.  Table 5-4 summarizes the total mass of  
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Table 5-3 
Vadose Zone Cleanup Goals 

(in micrograms per liter) 

VOC 
U.S. EPA 

MCL 
Cleanup Goal 

(Soil Gas) 

Highest Soil Gas 
Concentration 

Reported 

Trichloroethene 5 27 6,120 
Tetrachloroethene 5 69 192 
Carbon tetrachloride 0.5* 61 31 
1,1-Dichloroethene 6 563 447 
Freon 113 1,200* 234,000 2,520 

Note: 
* California MCL 

Acronyms/Abbreviations: 
Freon 113 − 1,1,2-trichloro-1‚2‚2-trifluoroethane 
MCL − maximum contaminant level 
U.S. EPA − United States Environmental Protection Agency 
VOC − volatile organic compound 

Table 5-4 
Mass of VOCs Removed During Vadose Zone Remediation at Site 24 

Remediation Phase Dates 
Mass 
(lbs)* Remarks 

Mass of VOCs removed during 
pilot scale testing  

4/95–5/98 1,439 Mass estimates are based on amounts stated in 
the draft final Engineering Design Report 
(BNI 1998a). 

Mass of VOCs removed by 
portable SVE units  

6/98–12/98 74 Mass estimates are based on data provided by 
OHM. 

Mass of VOCs removed by 
central treatment system  

5/99–9/00 283 Mass estimates are based on treatment system 
inlet concentrations. 

Mass of VOCs removed by 
portable SVE units 

1/99–9/00 193 Mass estimates are based on treatment system 
inlet concentrations. 

Total  1,989  

Note: 
* total mass of VOCs extracted is assumed to equal the total mass of primary contaminants (TCE, 

Freon, 1,1-DCE, and PCE) extracted 
Acronyms/Abbreviations: 

BNI – Bechtel National, Inc. 
DCE – dichloroethene 
lb – pound 
OHM – OHM Remediation Services Corp. 
PCE – tetrachloroethene 
SVE – soil vapor extraction 
TCE – trichloroethene 
VOC – volatile organic carbon 
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VOCs extracted.  In June 2001, a draft closure report for soil at Site 24 was issued (Earth 
Tech 2001d).  This report is expected to be finalized in spring 2002.  Remediation of soil 
at Site 24 will be discussed further in the final ROD for the Site 24 vadose zone. 

5.3.7 Preliminary Assessment of Building 307 
Building 307 is located in the southwest portion of Site 24 and is reported to have been a 
former dry cleaning plant. 
In September 2001, the DON conducted a preliminary assessment at Building 307 to 
identify and characterize the possible presence of VOCs in soil gas, soil, and 
groundwater as a result of historical dry cleaning operations (Earth Tech 2001c).  The 
purpose of the preliminary assessment was to determine whether releases had occurred at 
the building or along the sewer segment from Building 307 to the former industrial 
wastewater treatment plant.  The primary constituents of concern were PCE, TCE, 
dichloroethene (DCE), and carbon tetrachloride. 
The following samples were analyzed for VOCs:  84 shallow soil gas samples collected 
(between 5 and 15 feet bgs) in and around Building 307 and along the adjacent sewer 
line; 14 deep soil gas samples collected (between 15 and 90 feet bgs) at Building 307 and 
along the adjacent sewer line; 6 soil samples collected (between 15 and 25 feet bgs) in 
and around Building 307 and along the sewer line segment running from Building 307 to 
the former industrial wastewater treatment plant; and 3 HydroPunch groundwater 
samples collected (at approximately 100 feet bgs) upgradient, next to, and downgradient 
of Building 307. 

VOCs in excess of the 1 μg/L detection limit were reported in 4 of the 76 shallow soil gas 
samples submitted to the on-site mobile laboratory.  At these locations, Freon 113 was 
reported at 1.4 μg/L (10 feet bgs) and 4.6 μg/L (15 feet bgs), total xylenes at 1.9 μg/L  
(5 feet bgs), toluene at 1 μg/L (5 feet bgs),  and dichlorodifluoromethane (Freon 12) at 
130 μg/L (15 feet bgs).  In addition, analyses of eight shallow soil gas duplicate samples 
conducted at a fixed-base laboratory reported concentrations less than 1 μg/L.  These 
compounds, in addition to having relatively low reported concentrations, were not the 
primary constituents of concern for this investigation. 

VOCs in excess of the 1 μg/L detection limit were reported in 5 of the 12 deep soil gas 
samples submitted to the on-site mobile laboratory.  At these locations, 1,1-DCE was 
reported at 4.6 μg/L (60 feet bgs); and TCE at 5.0 μg/L (56.6 feet bgs), 2.6 μg/L (42 feet 
bgs), 7.8 μg/L (66 feet bgs), and 5.9 μg/L (90 feet bgs).  However, analyses of two deep 
soil gas duplicate samples conducted at a fixed-base laboratory reported concentrations 
of TCE at 10.0 μg/L and Freon 113 at 14.0 μg/L in one of the duplicates at 66 feet bgs. 
None of the soil samples collected had concentrations of VOCs above the reporting limit. 
TCE was also reported in all three of the HydroPunch samples at concentrations ranging 
from 4.1 μg/L (100 feet bgs) to 8.4 μg/L (105 feet bgs).  These concentrations are of the 
same order of magnitude as concentrations reported in the basewide plume that also 
extends beneath the building. 
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The preliminary assessment of Building 307 confirmed the Site 24 RI conclusions that 
there has not been a significant release to the environment at Building 307 or along  
the sewer line segment between the building and the former industrial wastewater 
treatment plant due to past dry cleaning operations. 

5.3.8 Aquifer Testing and Air-Sparging Pilot Tests 
Aquifer and air-sparging pilot tests were performed as part of the Phase II groundwater 
FS.   The aquifer tests were performed to evaluate the hydraulic characteristics of the 
shallow groundwater unit, including radius of influence and sustainable extraction and 
injection rates (BNI 1996c).  Groundwater extraction and injection tests were also 
conducted to help evaluate remedial technologies described in the OU-1 Interim-Action 
Feasibility Study (IAFS) Report (JEG 1996b) and the OU-2A FS Report (BNI 1997b).  
The OU-1 IAFS assumed that extraction and injection wells screened across the shallow 
groundwater unit would be able to sustain 40 gpm.  Aquifer testing was designed, in part, 
to test this assumption. 

Aquifer pumping, recovery, and injection tests indicated hydraulic conductivity values 
ranging from 4.3 to 10.1 feet per day at Site 24 and between 11.1 and 15.3 feet per day at 
two locations near the southwestern corner of the Station.  Radius-of-influence estimates 
ranged from 80 to 215 feet.  Extraction and injection rates were in the range of 15 gpm, 
although step tests indicated that an injection rate of 25 gpm might be possible. 

The air-sparging pilot test was conducted to determine whether air sparging would be 
effective in transferring VOCs in groundwater from a liquid to a vapor form, in which 
they could be captured in the vadose zone using SVE.  The pilot test showed that VOC 
concentrations in groundwater did decline but that the air-sparging radius of influence 
was limited, suggesting a short circuit for airflow in the aquifer.  Because airflow could 
not be effectively controlled in the subsurface, the pilot-test report concluded that 
sitewide implementation of air sparging would be problematic because of the 
heterogeneities in the aquifer.  The results of the pilot test allowed the DON to eliminate 
air-sparging as a potential remedial technology for groundwater at Site 24. 

5.3.9 Groundwater Remediation Pilot Testing 
Groundwater remediation pilot testing at Site 24 was performed between June 1997 and 
July 1998.  The pilot test collected additional data to assist in the design of a remedial 
alternative capable of minimizing VOC migration within the shallow groundwater unit 
and also from the shallow groundwater unit to the principal aquifer.  The pilot tests 
evaluated standard and vacuum-enhanced groundwater extraction and groundwater 
injection based on their effectiveness to remediate or contain VOCs in groundwater. 

Five extraction wells and two injection wells were tested.  Extracted groundwater was 
treated with activated carbon to remove VOCs before being injected back into the 
aquifer.  The sustained well yields of the extraction and injection wells were estimated 
using step-drawdown or step-building testing before beginning the pilot testing.  
Extraction wells were pumped for 1 to 2 weeks using standard pumping and from 1 to 3 
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weeks with vacuum-enhanced pumping.  An extended test at one extraction well was 
conducted for approximately 5 months.  Approximately 6.4 million gallons of 
groundwater was extracted from the wells, which removed about 28 pounds of TCE from 
groundwater.  Approximately 63 pounds of TCE was removed as vapor during the 
vacuum-enhanced portion of the test. 

5.3.10 Perchlorate Evaluation 
In December 1997, perchlorate was identified at low concentrations (< 8 µg/L) in 
groundwater downgradient from Former MCAS El Toro during sampling conducted by 
OCWD (Earth Tech 2001a).  The reported concentrations were below the California PAL 
of 18 µg/L and the U.S. EPA action level of 32 µg/L.  (The California PAL of 18 µg/L 
was established in 1997.  As of January 2002, the California PAL for perchlorate is  
4 µg/L.)  HydroPunch samples were collected between 26 January and 09 March 1998 to 
further evaluate the presence of perchlorate at Former MCAS El Toro.  Although 
perchorate was reported at concentrations from 4 to 23 µg/L, the concentrations of all but 
one sample were 12 µg/L or less.   

In October 1998, January–February 1999, and July–August 1999, Stationwide 
perchlorate sampling was performed concurrently with groundwater monitoring to assess 
the presence and concentration of perchlorate in groundwater throughout Former MCAS  
El Toro.  The results of sampling conducted at the Sites 18 and 24 wells are summarized 
in Table 5-5.  The table shows that perchlorate was detected sporatically and at generally 
low concentrations (≤ 12 µg/L) at the site.  For this reason, perchlorate is not considered 
a COC at Site 18. 

5.3.11 Groundwater Monitoring 
Routine groundwater monitoring has been conducted at Former MCAS El Toro since 
1992.  The latest published monitoring reports are those from Round 14 conducted in 
September 2001 (CDM 2002).  Round 14 included VOC analysis for all groundwater 
samples collected from Sites 18 and 24.  During Round 14, two groundwater samples 
from Site 24 were also submitted for analysis of general chemistry parameters.  The 
results are summarized below.  Figure 5-5 illustrates the estimated vertical extent of the 
plume.  Figure 5-6 shows the estimated horizontal extent of the plume (CDM 2002).  

Site 18 

Sixteen of the monitoring wells/ports in the principal aquifer unit at Site 18  
were monitored during Round 14.  VOCs identified in Site 18 samples included  
TCE, PCE, 1,2-DCE, carbon disulfide, chloroform, styrene, vinyl chloride, and 
dichlorodifluoromethane.  In general, the concentrations and distribution of VOCs  
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Table 5-5 
Perchlorate Sampling Results for Wells at Sites 18 and 24 

(in micrograms per liter) 

Well 
October 1998  

Result 
April–May 1999 

Result 
July–August 1999 

Result 

07_DBMW100 6 6 5 
09_DBMW45 <4 NA NA 
09_DBMW75 <4 10 9 
18_BGMP06D 4 4 7 
18_BGMP06E <4 NA NA 
18_BGMP08D <4 NA NA 
18_BGMP10F <4 NA NA 
18_BGMW05D <4 NA NA 
18_BGMW101 7 5 6 
18_BGMW16 <4 NA NA 
18_BGMW17 <4 NA NA 
18_BGMW18 <4 NA NA 
18_BGMW19D <4 NA NA 
18_BGMW24 <4 NA NA 
18_DW135 13 11 12 
18_MCAS01-1 <4 NA NA 
18_MCAS01-3 <4 NA NA 
18_MCAS01-5 <4 4 <4 
18_MCAS01-6 <4 NA NA 
18_MCAS02-1 <4 NA NA 
18_MCAS02-3 <4 NA NA 
18_MCAS02-4 <4 2 3.3 
18_MCAS03-1 <4 NA NA 
18_MCAS03-2 10 NA 7.7 
18_MCAS03-3 <4 NA NA 
18_MCAS03-4 <4 NA NA 
18_MCAS07-2 <4 NA NA 
18_MCAS07-3 <4 NA NA 
18_MCAS07-4 <4 NA NA 
18_MCAS10 <4 NA NA 
19_DGMW86 13 NA NA 
21_DGMW90 6 5 6 
24NEW4 <4 7 5 
24NEW8 <4 NA NA 

Source: 
Final Technical Memorandum Verification of Perchlorate at IRP Site 1, Explosive Ordnance Disposal 

Range (Earth Tech 2001a) 

Acronym/Abbreviation: 
NA – not applicable 
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identified in the principal groundwater aquifer were similar to those levels of VOCs 
measured during previous rounds (CDM 2002).   

TCE continued to be the analyte most frequently reported above the detection limit in 7 
of the 16 Site 18 wells.  Reported concentrations were from 1 μg/L to 15 μg/L, with  
two samples reporting TCE concentrations (15 μg/L in 18_MCAS07-4 and 9 μg/L in 
18_MCAS02-5) above the MCL (5 μg/L).  All other VOC concentrations were reported 
below their MCLs (CDM 2002).   

Site 24 

Forty-six of the monitoring wells/ports in the shallow groundwater unit at Site 24  
were monitored during Round 14.  VOCs identified in Site 24 samples included TCE,  
PCE, 1,1-DCE, 1,2-DCE (total), carbon disulfide, carbon tetrachloride, chloroform,  
1,2-dichloropropane, 1,1,2- trichloroethane (TCA), styrene, and Freon 113.  In general, 
the concentrations and distribution of VOCs identified in the shallow groundwater unit 
were similar to the concentrations of VOCs reported during the previous round. With the 
exception of TCE, PCE, 1,2-DCE (total), carbon tetrachloride, and 1,1-DCE, the reported 
concentrations were below their respective MCLs (CDM 2002). 

TCE continues to be the most frequently reported analyte in samples collected from the 
Site 24 wells.  Two samples collected from Site 24 were reported to have TCE 
concentrations that exceeded 500 μg/L:  780 μg/L in a sample from well 09_DGMW75 
and 760 μg/L in a sample from well 24_EX6OB2.  These concentrations are similar to 
those previously reported in the same wells.  The concentration of TCE at well 
09_DGMW45, located near the source area, decreased from the previous round (from 
580 μg/L to 360 μg/L).  The decrease in TCE concentration near the source area may be 
due to the effectiveness of the SVE system installed and operated between May 1999 and 
January 2000 at Site 24 and an elevated level of precipitation during the few months prior 
to sampling. 

PCE was reported in samples collected from 16 Site 24 monitoring wells during 
Round 14.  Five of these wells had concentrations of PCE at or above the MCL of 5 
μg/L, with a maximum concentration of 30 μg/L reported from well 12_DBMW48A. 

1,2-DCE was reported in samples from eight wells at Site 24.  Concentrations of  
cis-1,2-DCE have remained stable over time.  Only the sample from well 18_MCAS03-2 
had a concentration of cis-1,2-DCE (9 μg/L) above the MCL (6 μg/L). 

Carbon tetrachloride was identified in samples from ten monitoring wells at or above  
the MCL of 0.5 μg/L.  The maximum concentration of 28 μg/L was reported at  
well 18_DW135. 

1,1-DCE was reported in samples from eight monitoring wells during Round 14.  Two of 
wells had concentrations of 1,1-DCE above the MCL of 6 μg/L, with a maximum 
concentration of 14 μg/L (estimated) reported at well 09_DBMW45.   
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During Round 14, two groundwater samples from Site 24 were also submitted for 
analysis of general chemistry parameters.  The general chemistry analyses included major 
anions (chloride, sulfate, nitrate/nitrite-N, carbonate, bicarbonate, and alkalinity) and 
TDS. Elevated chloride, nitrate/nitrite-H, sulfate, and TDS (above the primary MCL 
[nitrate/nitrite-N] and secondary MCLs [chloride, sulfate, and TDS]) were reported in  
both groundwater samples.  General chemistry parameter results were consistent with 
previous results.   

5.3.12 Radionuclide Evaluation 
In 2001, a radionuclide evaluation was performed for groundwater throughout the Station 
(Earth Tech 2001b).  The evaluation was designed to use analytical methods sensitive 
enough to determine conclusively whether the radionuclides present in groundwater at 
from Former MCAS El Toro are naturally occurring.  Key factors in the evaluation were 
determining if the ratio of uranium238 to uranium235 is within naturally occurring limits 
and assessing whether isotopic strontium90 (a man-made isotope) is present in 
groundwater.  The evaluation was conducted in concert with OCWD; field activities were 
conducted by DON contractors and observed by OCWD representatives.  Groundwater 
samples were collected from 23 monitoring wells, including 9 wells associated with Sites 
18 and 24, and analyzed for the following constituents: 

• tritium and stable isotopes 

• uranium isotopes 

• radionuclides 

• general chemistry parameters 

Samples collected for analysis of the uranium238 to uranium235 ratio and hydrogen, 
oxygen, and tritium isotopes were submitted to GeoChron Laboratories in Cambridge, 
Massachusetts.  Samples collected for analysis of gross alpha, gross beta, radium226, 
radium228, strontium90, americum241, and general chemistry parameters were submitted to 
Paragon Analytical Laboratories in Fort Collins, Colorado.  Split samples were also 
collected from each well on behalf of the OCWD for analysis of uranium235, uranium236, 
and uranium238 at Lawrence Livermore National Laboratory (LLNL) in Livermore, 
California, using different analytical methods.   

Laboratory analyses performed by GeoChron Laboratories and LLNL showed that the 
ratio of uranium238 to uranium235 in groundwater at Former MCAS El Toro is consistent 
within naturally occurring concentrations of these isotopes.  Strontium90 was not reported 
above detection limits.  Both of these results confirmed that there is no evidence of 
anthropogenic radionuclides in the groundwater at Former MCAS El Toro.  On the basis 
of these results, the DON concluded that radionuclides are not COCs at Former MCAS El 
Toro and that no further evaluation of the origin of the radionuclides in groundwater is 
warranted.  The BCT concurred with these conclusions. 
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5.4 ROUTES OF EXPOSURE 
Figure 5-12 illustrates the routes of exposure for VOC contamination at Site 24.  Due to 
the depth of the shallow groundwater unit at Site 24 and the principal aquifer in the area 
of Site 18, exposure to VOC-contaminated groundwater is expected to occur only if the 
groundwater is brought to the surface for potable or nonpotable uses. 

Currently, groundwater in the region of Former MCAS El Toro is not used for drinking 
water purposes.  The nearest drinking-water well (Tustin Walnut Well) is 2.5 miles away 
from the leading edge of the TCE plume (this well is not located downgradient of the 
existing TCE plume).  The nearest downgradient drinking-water well (Dyer Road  
Well #3) is 3.2 miles away from the leading edge of the plume.  One on-Station well and 
eight off-Station active agricultural wells are found in the vicinity of Former MCAS  
El Toro.  The agricultural wells are screened in the principal aquifer.  The on-Station well 
does not extract VOC-contaminated groundwater because VOC contamination is not 
present in the principal aquifer on-Station.  Current and future off-Station agricultural 
workers could be exposed to COCs in groundwater through dermal absorption and 
inhalation of VOCs.  It is not considered plausible that on-Station agricultural workers 
could be exposed to VOCs in groundwater because agricultural wells are not screened in 
the shallow groundwater unit, where VOC contamination is present on-Station.  It is also 
not likely that agricultural wells would be screened in the shallow groundwater unit in 
the future because of the lower yield and higher TDS and nitrate concentrations present 
in the shallow groundwater unit. 

Groundwater in the OU-1 area is also used to supply North Lake, which is located in the 
Irvine community of Woodbridge.  The lake is used for recreation, including boating, 
sailing, fishing, and wading.  Groundwater samples collected from supply well 
18_NLAKE have contained TCE and cis-1,2-DCE at low concentrations that do not 
present a risk to people using the lake (see Section 7.1.5.4).  The highest concentration of 
TCE reported was 9 μg/L, which exceeds the MCL (5 μg/L).  The highest concentration 
of cis-1,2-DCE was 1.6 μg/L, which is less than the MCL. 

Currently, there are no complete exposure pathways to receptors from groundwater at  
Site 24 because groundwater beneath this site is not being used for potable purposes or 
for irrigation. 

5.5 MASS OF TCE 
The mass of TCE in groundwater was estimated during the Phase I RI to be 
approximately 3,630 pounds in the principal aquifer at Site 18 and 4,950 pounds in the 
shallow groundwater unit at Site 24 (JEG 1996f).  The mass of TCE in the shallow 
groundwater unit was refined during the Phase II RI to be 2,080 pounds (BNI 1997c). 
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Section 6 
CURRENT AND POTENTIAL FUTURE LAND AND  
RESOURCE USES 
This section summarizes the current and potential future land and resource uses at Sites 18  
and 24. 

6.1 CURRENT LAND USE 
Former MCAS El Toro is bordered on the south and west by the city of Irvine and on the 
north and east by unincorporated lands.  The local jurisdictions do not have authority 
over federal lands.  Former MCAS El Toro encompasses about 4,738 acres of which 
approximately 1,000 acres are designated as outleased lands that are not available for 
development because of airfield safety clearances.  The outleased lands are along the 
perimeter of the Station and are used for agricultural purposes, including landscape 
nurseries, livestock grazing, and crop production. 

Former MCAS El Toro provided materials and support for aviation activities of the 
Marine Corps until it was closed in July 1999.  Environmental compliance and 
restoration activities have continued since Station closure, and a caretaker staff will 
remain at the Station until property transfer is complete. 

During operations, land use on Former MCAS El Toro consisted of a few general types.  
General Station land uses are described below for the following four quadrants, as 
defined by the bisecting north-south and east-west runways. 

• The northwestern quadrant consisted of the Former MCAS El Toro 
headquarters, administrative services, family and bachelor housing, and 
community support services. 

• The northeastern quadrant consisted of Marine Aircraft Group activities (e.g., 
training, maintenance, supply and storage, and airfield operations), family 
housing, community support services, and ordnance storage in areas isolated by 
topographic relief and distance from other developments. 

• The southeastern quadrant consisted of administrative services, maintenance 
facilities, ordnance storage, and the golf course. 

• The southwestern quadrant consisted of aircraft maintenance facilities, supply 
and storage facilities, and limited administrative services. 

Site 24 is located in the southwestern quadrant of Former MCAS El Toro.  The site is 
highly industrialized and contains two large aircraft hangars (Buildings 296 and 297) and 
several smaller buildings that were used for aircraft and vehicle maintenance and repair. 

Historically, land use around Former MCAS El Toro has been largely agricultural.  
However, land to the south, southeast, and southwest has been developed over the past  
10 to 15 years for commercial, light-industrial, and residential uses.  Currently, 
expanding commercial areas adjoin the Station and additional residential areas are 
located to the northwest and west.  Adjacent land to the northeast and northwest is used 
for agriculture. 
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Site 18 extends from the boundary of Site 24 approximately 3 miles to the west beneath 
the city of Irvine.  Land above the Site 18 groundwater plume is generally used for 
agricultural, residential, and commercial purposes. 

6.2 FUTURE LAND USE 
Former MCAS El Toro was closed on 02 July 1999.  A community reuse plan was 
prepared and submitted to the DON in 1996 (P&D Consultants Team 1996).  The reuse 
plan proposed to use Former MCAS El Toro for a commercial airport as well as for other 
public uses including schools, parks, wildlife refuges, golf courses, homeless services, 
and commercial/light-industrial uses.  The 1996 plan was refined by the 1999 Airport 
System Master Plan, which incorporated airport planning activities that resulted in some 
land use areas being redefined.  The DON and the Federal Aviation Administration are 
evaluating this proposed reuse of Former MCAS El Toro and other alternatives in their 
joint environmental impact statement (DON 2000).  The proposed reuse for Site 24 is 
industrial (cargo). 

6.3 GROUNDWATER USES 
Former MCAS El Toro lies within the Irvine Forebay I Groundwater Subbasin (Irvine 
Subbasin) (Figure 5-1), which has been designated by RWQCB Santa Ana Region as a 
public water supply source (RWQCB 1995).  The regional aquifer at Sites 18 and 24 is 
not currently a source of municipal drinking water because of widespread elevated 
concentrations of TDS and nitrates that exceed water quality standards; however, 
groundwater near the Station is used for agriculture.  On-Station irrigation well 
18_TIC055, at the western end of the east-west runway, is connected to the regional 
irrigation distribution system.  Eight other irrigation wells are located in the vicinity of 
the Station (Figure 6-1).  Well 18_TIC055 is screened in the principal aquifer upgradient 
of the principal aquifer VOC plume and, because of its upgradient location, does not 
extract groundwater from the principal aquifer VOC plume.  Well 18_ET1 extracts water 
from an area within the TCE plume.  Although a risk assessment performed by OCWD in 
1986 showed that the water from this well does not represent an unacceptable human-
health risk, the extracted groundwater is treated using air stripping to remove VOCs 
before it is discharged for irrigation (JEG 1996c). 

The nearest drinking-water well (Tustin Walnut Well) is located at the intersection of Redhill 
and Walnut, approximately 2.5 miles from the leading edge of the TCE plume; however, the 
well is not hydraulically downgradient of the plume.  The nearest downgradient drinking-
water well (Dyer Road Well #3) is 3.2 miles from the leading edge of the plume (JEG 
1996a).  In addition, the IRWD plans to acquire well 18_TIC106, located approximately 1 
mile from the leading edge of the plume, as a drinking-water well.   
Figure 6-1 shows the groundwater flow direction as well as the locations of these wells. 

The selected remedy discussed in this ROD will treat contaminated groundwater at  
Sites 18 and 24 to remove VOCs and then use the treated groundwater for reclaimed 
water purposes (e.g., irrigation, industrial water).  Groundwater will be treated at the  
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Irvine Desalter Project (IDP) central treatment facility.  The IDP is a water supply  
development project initiated by the OCWD in conjunction with the IRWD.  The 
priorities of the IDP are to: 

• extract and treat groundwater to develop a drinking-water supply from 
the principal aquifer outside the VOC plume at the following well locations 
(IRWD 110 [formerly 18_T110], 75, 76, and 77); intercept, contain, and treat 
groundwater with high concentrations of TDS and nitrates; and 

• accept and treat for VOC removal the groundwater that the Marine Corps/DON 
must remediate and use in IRWD’s nonpotable water system. 

The IDP is a local project prompted by a 1984 regional groundwater study that showed 
inorganic constituents, mainly TDS and nitrates, were migrating from the Irvine area 
toward the main portion of the Orange County groundwater basin (Banks 1984).  The 
Irvine area’s relatively poor quality of groundwater is mostly attributable to local 
geology and agricultural practices.  After later studies identified VOCs, primarily TCE, 
in area groundwater, the IDP was modified to address VOCs in addition to TDS and 
nitrates. 

The IDP is being designed to meet all federal and state drinking-water standards.  The 
OCWD and IRWD have entered into an agreement that covers design, construction, 
operation, and funding of the project.  The OCWD is responsible for the planning,  
right-of-way acquisition, design, and construction of project facilities, with full 
participation by IRWD.  IRWD will operate the project facilities. 

In June 2001, the DON and the Department of Justice (DOJ), on behalf of the Marine 
Corps, OCWD, and IRWD reached an agreement on how the IDP could fulfill the DON’s 
obligation to remediate VOCs while achieving the OCWD and IRWD objectives of 
treating groundwater containing high concentrations of TDS and nitrates to provide a 
drinking- and reclaimed-water supply from the principal aquifer.  A settlement agreement 
apportioning costs for the IDP components was signed by the OCWD on 13 June 2001, 
by IRWD on 19 June 2001, by the DON on 18 July 2001, and by DOJ on 07 September 
2001.  This settlement agreement is contingent upon regulatory agency concurrence with 
the DON’s selected remedy described in this ROD.  As discussed in Section 9, the 
DON’s selected remedy uses the IDP as the key component of the groundwater treatment 
system for VOC removal at Sites 18 and 24. 
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Section 7 
SUMMARY OF BASELINE RISKS 
Baseline risk assessments provide an evaluation of the potential threat to human health and the 
environment in the absence of any remedial action.  They provide the basis for determining 
whether remedial action is necessary and the justification for performing remedial actions  
(U.S. EPA 1988, 1991b).  Baseline human-health risk assessments (HHRAs) were conducted for 
Site 18 using data collected during the Phase I RI and for Site 24 with data from the Phase I and 
II RIs.  The HHRA methodology for Site 18 is described in Volume III of the draft final OU-1 
Interim Action RI/FS Report (JEG 1996c).  The methodology used at Site 24 is described in 
Section 6 and Appendix P of the draft final OU-2A RI Report (BNI 1997a).  The HHRA results 
presented in this section support the need for remedial action at Sites 18 and 24. 

Ecological risk assessments were not performed for these sites.  The only complete pathway at 
Site 18 would be North Lake or South Lake.  These recreational lakes are located in an urban 
environment and is not expected to provide suitable habitat for endangered or threatened species.  
Likewise, Site 24 is highly industrialized and does not provide a suitable habitat for any 
endangered or threatened species of wildlife. 

7.1 SITE 18 RISK ASSESSMENT 
The HHRA for Site 18 addressed all constituents in groundwater within the OU-1 
investigation area (i.e., groundwater at Site 18 and throughout the entire station including 
the area later defined as Site 24).  This evaluation assessed potential human-health risks 
from exposure to groundwater if no actions are taken to reduce the risk.  The following 
assumptions were made. 

• No remedial actions are undertaken. 

• Untreated groundwater is used for drinking water. 

• Chemical concentrations remain constant over the assumed exposure period. 

At Site 18, potential human-health risks from exposure to groundwater contamination 
were characterized by estimating risks specific to each well. 

7.1.1 Chemicals of Potential Concern 
Table 7-1 lists the chemicals of potential concern (COPCs) used in the Phase I HHRA for 
Site 18.  A total of 86 chemicals were reported in groundwater samples throughout the 
OU-1 study area.  These chemicals included 56 organic chemicals and 30 inorganic 
chemicals.  Essential nutrients (calcium, iron, magnesium, potassium, and sodium) and 
major cations/anions (chloride and sulfate) were eliminated from the assessment, leaving 
79 chemicals as COPCs.  Gross alpha and beta particle activities were also evaluated. 
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Table 7-1 
Chemicals of Potential Concern in Groundwater 

MCAS El Toro OU-1 

-2 

VOCs SVOCs Pesticides Herbicides Metals 
General 

Chemistry Radionuclides 

1,1,1-Trichloroethane 
1,1,2-Trichloro-1,2,2-

trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
cis-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Xylenes (total) 

4-Methylphenol 
Benzyl butyl phthalate 
bis(2-ethylhexyl)phthalate 
Bromoform 
Chlorodibromomethane 
di-n-butyl phthalate 
di-n-octyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 
n-Nitrosodiphenylamine 
Phenol 

4,4′ DDT 
Aldrin 
gamma-BHC 

(lindane) 
Dieldrin 
Endosulfan 

sulfate 
Heptachlor 
Methoxychlor 

2-(2,4,5-Trichlorophenoxy)propionic 
acid 

2,4,5-Trichlorophenoxy acetic acid 
2,4-Dichlorophenoxy acetic acid 
2-(2-Methyl-4-chlorophenoxy) 

propionic acid 
2-Methyl-4-chlorophenoxyacetic 

acid 
4-(2,4-Dichlorophenoxy)butyric acid 
Dalapon 
Dicamba 
Dichloroprop 
Dinoseb 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Ammonia 
Cyanide 
Nitrate/nitrite 
Phosphorus 

Gross-alpha 
Gross-beta 

Source:  OU-1 Human Health Risk Assessment Report (JEG 1996c) 

Acronyms/Abbreviations: 
BHC – benzene hexachloride 
DDT – dichlorodiphenyltrichloroethane 
MCAS – Marine Corps Air Station 

OU – operable unit 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 
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7.1.2 Exposure Assessment 
Currently, groundwater near Former MCAS El Toro is not used for domestic purposes.  
The nearest drinking water well is 2.5 miles from the leading edge of the TCE plume, and  
the nearest downgradient well is 3.2 miles from the plume edge.  However, to evaluate 
risk that could occur in the future if no remedial action is taken, the HHRA assumes that 
individuals in the future will use untreated groundwater for domestic purposes and be 
exposed to COPCs through ingestion of water, dermal contact with water, and inhalation 
of VOCs (e.g., while showering). 

Groundwater in the area surrounding the Station is used for agricultural and recreational 
purposes.  Current and future on-Station and off-Station agricultural workers could be 
exposed to COPCs in groundwater through dermal absorption of chemicals and 
inhalation of VOCs.  Because the groundwater also supplies North Lake, individuals 
using the lake for recreation could be exposed to low concentrations of VOCs through 
inhalation of volatilized chemicals, ingestion of contaminated fish (JEG 1996c), or 
wading.  Risks associated with these exposure scenarios are discussed in Sections 7.1.5.3 
and 7.1.5.4. 

Potential exposure routes evaluated in the Site 18 HHRA are summarized in Table 7-2.  
Human-health risks were evaluated assuming both the reasonable maximum exposure 
(RME) and the average exposure.  The risk calculations assumed exposure to the same 
well for a duration of 9 years for the average residential scenario and 30 years for 
the RME. 

U.S. EPA guidance states that potential remedial actions at Superfund sites should be 
based on an estimate of the RME expected to occur under both current and future 
land-use conditions.  The RME is defined as the “highest exposure that is reasonably 
expected to occur at a site” (U.S. EPA 1989).  The intent of the RME is to estimate a 
conservative exposure case (i.e., well above the average case) that is still within the range 
of possibilities.  Presentation of both the average and RME portions of the risk 
distribution allows risk management decisions to incorporate the relative uncertainty in 
the risk estimates.  The average case exposure assumptions largely represent the 50th 
percentile values within the population. 

Exposure-point concentrations were estimated using groundwater data collected  
during the Phase I RI/FS investigations and data obtained from OCWD/IRWD.  It was 
assumed that the groundwater concentrations remain constant for the duration of the 
exposure period. 

7.1.3 Toxicity Assessment 
The toxicity assessment categorized the 79 COPCs by their carcinogenic and 
noncarcinogenic effects.  Twenty-four COPCs were classified as known, probable, or 
possible human carcinogens.  The potential for carcinogenic effects was evaluated by 
estimating excess lifetime cancer risk.  Noncarcinogenic risk was assessed by comparing  
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Table 7-2 
Potential Exposure Routes and Pathways at Site 18 

Receptor Route 
Is Pathway 
Feasible? 

Is Pathway 
Addressed in 

HHRA? Rationale 

Current on-Station 
commercial/military 
workers, resident 

Inhalation (VOCs), 
dermal contact, ingestion 

No No On-Station groundwater 
not currently used as a 
drinking water source. 

Future on-Station 
commercial/military 
worker, resident 

Inhalation (VOCs), 
dermal contact, ingestion 

Yes Yes On-Station groundwater 
could be used as a future 
drinking water source. 

Current off-Station 
commercial worker, 
resident 

Inhalation (VOCs), 
dermal contact, ingestion 

No No There are no active 
domestic wells in the 
OU-1 study area. 

Future off-Station 
commercial worker, 
resident 

Inhalation (VOCs), 
dermal contact, ingestion 

Yes Yes Off-Station groundwater 
in the OU-1 study area 
could be used as a future 
drinking water source. 

Current/future on-
Station agricultural 
worker 

Inhalation (VOCs), 
dermal contact 

Yes Yes One on-Station 
production well is 
currently being used for 
agricultural purposes. 

Current/future off-
Station agricultural 
worker 

Inhalation (VOCs), 
dermal contact 

Yes Yes Eleven off-Station 
production wells in the 
study area are currently 
being used for 
agricultural purposes. 

Current/future 
recreational users at 
North Lake 

Inhalation (VOCs), 
ingestion of fish 

Yes Yes Well 18_NLAKE is used 
to fill North Lake. 

Acronyms/Abbreviations: 
HHRA – human-health risk assessment 
OU – operable unit 
VOC – volatile organic compound 
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the estimated daily intake of a chemical to the estimated safe level of daily exposure 
(reference dose).  Estimated excess lifetime cancer risks were developed using cancer 
potency factors developed by both U.S. EPA and Cal/EPA. 

7.1.4 Risk Characterization 
Noncarcinogenic health risks were analyzed quantitatively by comparing the daily chemical 
intake to the reference dose; the ratio of these is the hazard quotient (HQ).  The  
chemical-specific HQs were added together to generate a total hazard index (HI) for each 
well from which groundwater data were collected.  According to U.S. EPA, an HI of less 
than 1 is generally protective of human health and the environment.  If the HI is greater than 
1, the chemicals are assessed further to determine whether the HI represents an unacceptable 
health risk.  This assessment considers the types of chemicals, historical activities at one site, 
background concentrations, and organs that are targeted by the chemicals (e.g., an HI greater 
than 1 is a concern only if the risk drivers target the same organ). 

Potential carcinogenic health risks were analyzed by estimating the excess lifetime cancer 
risk.  Excess lifetime cancer risk is the incremental increase in the probability of developing 
cancer during one’s lifetime over the background probability of developing cancer if no 
exposure occurs.  For example, an excess lifetime cancer risk of 2 × 10-6 means that for 
every 1 million people exposed to the carcinogen throughout their lifetimes, the average 
incidence of cancer may be increased by two additional cases of cancer. 

To manage carcinogenic risk and protect human health, U.S. EPA has established the 
following protective risk ranges:  the probability of greater than one additional cancer 
case in a population of 10,000 (10-4) or less is unacceptable; the range of probability from 
one additional cancer case in a population of 10-4 to 1,000,000 (10-6) is generally 
allowable; and less than one cancer case in a population of greater than 10-6 is allowable 
(U.S. EPA 1991b).  Excess cancer risks are only a prediction of a potential increase in 
cancer incidence and do not represent exact numbers.  Because of the health protection 
methods followed in estimating cancer potency factors, the excess lifetime cancer risks 
estimated in the HHRA should be regarded as upper bounds on the potential cancer risks. 

7.1.5 Results 
The following paragraphs summarize future hypothetical risk from domestic use of 
untreated groundwater at Site 18. 

7.1.5.1 NONCARCINOGENIC RISKS – RESIDENTIAL EXPOSURE 
The estimated HI for a hypothetical future residential exposure to untreated groundwater at 
Site 18 was calculated for both the average exposure and RME.  Of the 92 wells at Site 18, 
an HI greater than 1 was calculated in 56 wells under average exposure conditions and in 
71 wells under RME conditions.  The major chemical group contributing to an estimated HI 
of greater than 1 for the RME was inorganic compounds.  As discussed in Section 5.3.3,  
an evaluation of inorganic chemicals in groundwater indicated that the concentrations 
present at Site 18 are within background levels.  Therefore, risks from exposure to inorganic 
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chemicals are not attributable to site-specific activities.  For this reason, metals are not 
included as COCs at Site 18.  The HI associated with VOCs exceeded 1 only at well 
18_BGMW03E, where the primary risk drivers were nitrate/nitrite, antimony, and TCE. 

7.1.5.2 CARCINOGENIC RISKS – RESIDENTIAL EXPOSURE 
For the average hypothetical future residential exposure to untreated groundwater, the total 
estimated excess lifetime cancer risk was calculated using both U.S. EPA and Cal/EPA 
toxicity factors.  For the 92 wells at Site 18, the primary chemical group contributing to an 
estimated excess lifetime cancer risk greater than 10-6 was inorganic chemicals.  However, as 
discussed in Section 7.1.5.1, risks from exposure to inorganic chemicals are not attributable 
to site-specific activities, and inorganic chemicals are not Site 18 COCs.  The estimated 
excess cancer risk associated with VOCs exceeded 10-6 in 29 wells.  The primary VOCs 
responsible for these exceedances (i.e., the risk drivers) were the following: 

• 1,1,2-TCA 

• 1,1-DCE 

• 1,2-DCA 

• 1,2-dichloropropane 

• benzene 

• bromodichloromethane 

• carbon tetrachloride 

• chloroform 

• chloromethane 

• PCE 

• TCE 

7.1.5.3 AGRICULTURAL EXPOSURE SCENARIO 
Four of the 12 active agricultural wells at Former MCAS El Toro have HIs greater than 1 
for the residential RME.  The major chemical contributors to these HIs are nitrate/nitrite 
and other inorganic chemicals.  As noted previously, these chemicals are thought to 
represent regional background concentrations. 

Two of the active agricultural wells have an estimated excess lifetime cancer risk for the 
residential RME of greater than 10-6 for exposure to untreated groundwater.  In 
well 18_ET1, the major chemical contributor is TCE, with an estimated excess lifetime 
cancer risk of 3 × 10-6.  Although this risk is within the range considered generally 
allowable by U.S. EPA, groundwater from 18_ET1 is currently being treated before 
distribution.  The major chemical contributors in well 18_TIC113 are arsenic (8 × 10-5) 
and beryllium (2 × 10-5), inorganic chemicals believed to be present at regional 
background concentrations. 
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7.1.5.4 RECREATIONAL EXPOSURE SCENARIO 
Groundwater from well 18_NLAKE is used to supply four surface water bodies:  two 
artificial lakes (North Lake and South Lake) and a children’s pool associated with each lake.  
The estimated HI for this well calculated during the Phase I RI was 1, and the estimated 
excess lifetime cancer risk was 1 × 10-6.  The major chemical contributor to the HI was 
manganese, which is thought to be at background concentration.  The major chemical 
contributors to the estimated excess lifetime cancer risk were 1,2-DCA (6 × 10-7) and  
TCE (6 × 10-7).  The primary removal mechanism for these chemicals was volatilization  
to the atmosphere; neither chemical is expected to bioaccumulate in aquatic organisms 
(JEG 1996c). 
The risk from exposure to VOCs at North Lake and the associated children’s pool was 
reevaluated following the Phase II RI using sampling data collected by OCWD from 
1995 to August 2001 (BNI 2002).  All organic chemicals reported above the laboratory 
detection limits were identified as COPCs.  This included only two organic chemicals:  
cis-1,2-dichloroethene and trichloroethene.  The risk assessment considered the following 
three exposure scenarios. 

• Recreational use of the children’s pool by a child.  The pool is frequented by 
children who are assumed to live nearby and use the pool throughout the year.  
The children were assumed to be exposed to COPCs in the surface water 
through inhalation, incidental ingestion of water, and dermal contact with water. 

• Recreational use of North Lake by a swimmer.  Exposure was assumed to take 
place over 30 years and occur through inhalation of vapors, incidental ingestion 
of surface water, and dermal contact with surface water. 

• Recreational use of North Lake by an adult sportfisher who eats the fish that are 
caught.  The sportfisher is assumed to fish throughout the year and be exposed 
to COPCs through inhalation of vapors and ingestion of fish. 

The estimated cancer risk for a child exposed to surface water at the pool (assuming surface 
water concentrations are equal to groundwater concentrations in the well) for 350 days a year 
over a period of 7 years is 1.5 × 10-7.  The hazard index is estimated at 0.025.  Both risks are 
within the range considered allowable by U.S. EPA and Cal/EPA. 
The estimated cancer risk for a hypothetical adult swimmer who uses the lake 350 days a 
year over a period of 30 years is 2.9 × 10-7.  The hazard index is 0.011.  Both risks are 
within the range considered allowable by U.S. EPA and Cal/EPA. 
The estimated cancer risk for a hypothetical adult sportfisher exposed to chemicals in the 
lake through inhalation of vapors and consumption of fish over the course of 30 years is 
2.3 × 10-7.  The hazard index is 0.0087.  Both risks are within the range considered 
allowable by U.S. EPA and Cal/EPA. 

7.1.6 Summary of Site 18 Risks 
The HHRA showed that the primary risk drivers for groundwater at Site 18 are 
inorganics.  However, as discussed in Section 5.3.3, an evaluation of metals in 
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groundwater indicated that the concentrations of metals at Sites 18 and 24 are within the 
range of ambient conditions.  Therefore, risks from exposure to inorganic chemicals are 
not attributable to activities that occurred at these sites. 

As a result of the HHRA, the following VOCs were identified as COCs for Site 18: 

• 1,1,2-TCA 

• 1,1-DCE 

• 1,2-DCA 

• 1,2-dichloropropane 

• benzene 

• bromodichloromethane 

• carbon tetrachloride 

• chloroform 

• chloromethane 

• PCE 

• TCE 

7.2 SITE 24 RISK ASSESSMENT 
An HHRA was conducted for Site 24 using data collected during the Phase I and Phase II 
RIs and following the methodology discussed in Section 6 and Appendix P of the draft 
final Phase II RI report (BNI 1997a).  No ecological risk assessment was performed for 
this site because it is highly industrialized and does not provide a suitable habitat for any 
endangered or threatened species of wildlife. 

7.2.1 Chemicals of Potential Concern 
The procedures that were used to identify the COPCs in the Site 24 risk assessment are 
consistent with U.S. EPA Risk Assessment Guidance for Superfund (U.S. EPA 1989) and 
Guidance for Data Usability in Risk Assessment (U.S. EPA 1992).  Only VOCs were 
evaluated, including those identified as COPCs during the Phase I RI and additional 
VOCs reported during the Phase II RI.  This included 14 VOCs identified in the upper  
10 feet of soil and 23 VOCs present in groundwater.  COPCs for soil and groundwater 
are shown in Table 7-3. 

7.2.2 Exposure Assessment 
Located in a highly industrialized portion of Former MCAS El Toro, Site 24 contains 
buildings supporting aircraft activities and concrete parking areas for vehicles and aircraft.  
Off-Station land near Site 24 is zoned for commercial, industrial, and agricultural use.  
Former MCAS El Toro was closed in July 1999, and the proposed reuse plan  
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Table 7-3 
Chemicals of Potential Concern in Soil and Groundwater at Site 24 

In Soil 
(0 to 2 feet bgs) 

In Soil 
(0 to 10 feet bgs) In Groundwater 

Acetone Acetone Acetone 
Benzene Benzene Benzene 
2-Butanone 2-Butanone Bromodichloromethane 
Carbon disulfide Carbon disulfide Bromoform 
Carbon tetrachloride Carbon tetrachloride 2-Butanone 
1,2-Dichloroethene (mixture) 1,2-Dichloroethene (mixture) Carbon disulfide 
Ethylbenzene Ethylbenzene Carbon tetrachloride 
2-Hexanone 2-Hexanone Chloroform 
Methylene chloride Methylene chloride Chloromethane 
Tetrachloroethene Tetrachloroethene Dibromochloromethane 
Toluene Toluene 1,2-Dichloroethane 
1,1,1-Trichloroethane 1,1,1-Trichloroethane 1,1-Dichloroethene 
Trichloroethene Trichloroethene 1,2-Dichloroethene (mixture) 
Xylenes Xylenes Ethylbenzene 
  4-Methyl-2-pentanone 
  Methylene chloride 
  Styrene 
  Tetrachloroethene 
  Toluene 
  1,1,1-Trichloroethane 
  1,1,2-Trichloroethane 
  Trichloroethene 
  Xylenes 

Source: 
Draft Final Remedial Investigation Report Operable Unit 2A – Site 24 (BNI 1997a) 

Acronym/Abbreviation: 
bgs − below ground surface 
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specifies the primary reuse of Site 24 as industrial (cargo).  However, since site-specific 
reuse plans had not been developed when the risk assessment was performed, a variety of 
scenarios, including residential, industrial, recreational, and excavation, were considered. 

7.2.2.1 RESIDENTIAL SCENARIO 
Under the residential scenario, the resident is assumed to be a person living in a house 
on-site from birth to age 30.  Thirty years is the 90th percentile of time that people in the 
United States live at one address (U.S. EPA 1989).  Soil excavation to about 10 feet may 
occur during the construction of basements and swimming pools, and some of the soil 
from the subsurface may be left on the surface.  Therefore, COPCs in soil to 10 feet bgs 
or samples obtained closest to 10 feet bgs are treated as representative of soil conditions 
to which a resident could be exposed.  Water used in the home is assumed to come from a 
private well drawing from the shallow aquifer beneath the site.  The exposure routes used 
in the risk assessment for the resident included ingestion, dermal contact, and inhalation 
of soil VOCs, and ingestion, dermal contact, and inhalation of groundwater VOCs.   
Although it is unlikely that anyone would install a private well to obtain water for home 
use (because of the availability of a municipal water supply), the potential risk from the 
COPCs was conservatively estimated using exposure conditions associated with 
residential use of the groundwater as tap water. 

7.2.2.2 INDUSTRIAL SCENARIO 
If the site were redeveloped for commercial business, the individuals most likely to be 
exposed would be owners and employees of the businesses.  An office worker 
representing these individuals is a person who works 8 hours a day in a commercial 
building on-site for a period of 25 years, the exposure duration recommended by 
U.S. EPA (U.S. EPA 1989) for workers.  Only COPCs in the upper 2 feet of soil are 
considered to be available to the office worker.  Because it is assumed that the workplace 
water supply is provided by the local water utility, exposure of the office worker to 
COPCs in the groundwater at the workplace is not considered viable.  Exposure routes 
for soil include ingestion, dermal contact, and inhalation of VOCs. 

 7.2.2.3 RECREATIONAL SCENARIO 
If the site were redeveloped into a park, the most highly exposed individuals would be 
grounds maintenance personnel or park users, depending on the frequency and amount of 
time spent at the park.  A park user was chosen for the risk assessment because the risk to 
the park user approximates the risk to the grounds maintenance worker if the latter 
spends 1 or 2 days a week performing maintenance work.  The park user is assumed to be 
an older child from age 9 to 16 years who plays unsupervised in the park daily 2 hours a 
day for 7 years.  This exposure regimen was chosen after evaluation for its 
reasonableness.  As with the office worker, only COPCs in the upper 2 feet of soil are 
considered to be available to the park user.  Exposure routes for soil include ingestion, 
dermal contact, and inhalation of VOCs.  COPCs in groundwater are assumed to be 
unavailable to the park user while at the park. 
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7.2.2.4 EXCAVATION WORKER SCENARIO 
The excavation worker is a person who works installing underground utility lines, 
basements, and swimming pools.  This worker is assumed to work for 8 hours a day for 
1 year (250 workdays).  The excavation worker is assumed to be exposed to soil to a 
depth of 10 feet bgs.  Exposure routes for soil include ingestion, dermal contact, and 
inhalation of VOCs. 

7.2.2.5 EXPOSURE ASSUMPTIONS 
Exposure conditions used in the estimation of risk were chosen to represent the RME.  
These exposure conditions are selected to deliberately overestimate risk, providing risk 
managers a margin of error for making remediation decisions.  The combination of the 
intake variables, expressing the exposure conditions for each receptor, results in a 
chronic daily dose.  The dose is an estimate of exposure for each pathway. 

7.2.2.6 CALCULATION OF EXPOSURE-POINT CONCENTRATION 
An exposure-point concentration is the concentration of a chemical in soil, water, or air at 
the point of contact with a receptor.  To be consistent with the RME, the 95 percent upper 
confidence limit (UCL) of the arithmetic mean of the measured concentrations of each 
COPC was used as the exposure-point concentration except when the number of 
measurements was less than four or when the 95 percent UCL exceeded the highest 
measured concentration.  In those cases, the highest measured concentration was used as 
the exposure-point concentration.  The measured concentrations were assumed to have a 
lognormal distribution, so the 95 percent UCL for a lognormal distribution was 
calculated in accordance with procedures recommended by U.S. EPA (1992). 

7.2.3 Toxicity Assessment 
The toxicity assessment classified the 24 COPCs in Table 7-3 by their carcinogenic and 
noncarcinogenic effects.  Fourteen COPCs were identified as known, probable, or 
possible human carcinogens.  The potential for carcinogenic effects was evaluated by 
estimating excess lifetime cancer risk.  Noncarcinogenic risk was assessed by comparing 
the estimated daily intake of a chemical to the estimated safe level of daily exposure 
(reference dose).  Estimated excess lifetime cancer risks were developed using cancer 
potency factors developed by both U.S. EPA and Cal/EPA. 

7.2.4 Risk Characterization 
The results of the risk assessment for Site 24 are summarized in Table 7-4, which 
identifies the total cancer and/or noncancer risk for each receptor.  This table also 
identifies the chemicals contributing most of the cancer risk and HI (risk drivers), the 
media associated with the risk drivers, and the exposure routes by which the risk drivers 
exert their effects.  Cancer risks and risk drivers shown in Table 7-4 are based on a 
combination of U.S. EPA and Cal/EPA cancer slope factors. 
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Table 7-4 
Summary of Risk Assessment Results at Site 24 

 
Characteristic 

 
Resident Adult 

 
Resident Child 

Recreational
Child 

Office 
Worker 

Excavation
Worker 

Total cancer riska      
COPCs in soil 2.2E-08 9.4E-09 2.4E-09 5.4E-09 5.1E-10 
COPCs in groundwater 2.0E-03 7.4E-04 NA NA NA 

Total 2.0E-03 7.4E-04 2.4E-09 5.4E-09 5.1E-10 
Hazard index      

COPCs in soil 9.4E-04 2.5E-03 4.7E-04 2.9E-04 7.8E-04 
COPCs in groundwater 8.6E+01 2.0E+02 NA NA NA 

Total 8.6E+01 2.0E+02 4.7E-04 2.9E-04 7.8E-04 
Benzene (1.3E-06) 
Bromodichloromethane (5.2E-06) 
Carbon tetrachloride (1.1E-05) 
Chloroform (1.1E-05) 
Chloromethane (1.1E-06) 
Dibromochloromethane (1.1E-06) 
1,2-Dichloroethane (4.6E-06) 
1,1-Dichloroethene (5.0E-05) 
Tetrachloroethene (4.7E-06)c 
1,1,2-Trichloroethane (4.2E-06) 
Trichloroethene (1.9E-03) 

Risk drivers (carcinogenic 
effects and associated risk)b 

Bromodichloromethane (1.9E-06) 
Carbon tetrachloride (4.2E-06) 
Chloroform (4.2E-06) 
1,2-Dichloroethane (1.7E-06) 
1,1-Dichloroethene (1.8E-05) 
Tetrachloroethene (1.7E-06) 
1,1,2-Trichloroethane (1.6E-06) 
Trichloroethene (7.1E-04) 

None None None 

Risk drivers (noncancer effects) 
and associated hazard index 

Trichloroethene (8.5E+01) Carbon tetrachloride (1.3E+00) 
Trichloroethene (2.0E+02) 

None None None 

Medium of concernc Groundwater Groundwater NA NA NA 
Exposure route of concernd Ingestion, inhalation, dermal contact Ingestion, inhalation, dermal contact NA NA NA 

Notes: 
a based on United States Environmental Protection Agency and California Environmental Protection Agency cancer slope factors 
b risk driver – COPC that poses a minimum multimedia cancer risk of 1.0E-06 or minimum hazard index of 1.0 
c medium of concern – medium (e.g., soil) with COPCs that pose minimum multimedia cancer risk of 1.0E-06 or minimum hazard index of 1.0 
d exposure route of concern – intake route through which COPCs pose a minimum multimedia cancer risk of 1.0E-06 or minimum hazard index  

of 1.0 

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
NA – not applicable 

5/9/2006 1:22:07 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\table 7-4.doc 
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The HHRA results for potential exposure to soil showed that the lifetime excess upper-
bound cancer risk presented by COPCs in the soil would be no more than about five chances 
in one billion (5 × 10-9) for the exposure scenarios described in subsections 7.2.2.1 through 
7.2.2.4.  The results also indicate that the concentrations of the COPCs in the soil are not 
high enough to cause systemic noncarcinogenic effects to the same people. 

The HHRA results indicate that if no remediation occurred and homes were built on-site, 
the lifetime excess upper-bound cancer risk presented by COPCs in the groundwater to 
adult occupants of the homes would be about 2 chances in 1‚000 (risk estimate of  
2 × 10-3).  The risk is primarily associated with 11 of the 23 COPCs in the groundwater, 
with TCE accounting for over 95 percent of the risk (BNI 1997a).  Risk to children living 
in the homes from exposure to groundwater COPCs would be less than 7 × 10-4.  The 
results also showed that the concentrations of TCE and carbon tetrachloride in  
groundwater from on-site wells are high enough to potentially cause systemic effects in 
residents because the HIs for both of the compounds exceeded 1.0. 

7.2.5 Summary of Site Risks 
Risks posed by VOCs in groundwater are within the range that requires some type of 
remedial action (U.S. EPA 1991b).  Accordingly, alternatives for groundwater 
remediation are presented and evaluated in Sections 8 through 10.  Risks posed by VOCs 
in soil are within the allowable range and do not, by themselves, indicate that remedial 
action is necessary for soil.  However, modeling performed during the Site 24 RI showed 
that VOCs present in deeper soil had the potential to contaminate groundwater above 
MCLs.  Subsequent to the RI, an interim ROD (SWDIV 1997a) was produced to address 
this vadose zone contamination.  The ROD established cleanup goals for soil and selected 
SVE as the remedial alternative.  As discussed in Section 5, remediation of soil has been 
completed, and a closure report for soil at Site 24 is currently in review.  Soil at Site 24 
will be addressed in a final ROD or ROD amendment, expected to be issued in 2002. 
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Section 8 
DESCRIPTION OF ALTERNATIVES 
This section describes the remedial alternatives selected for detailed analysis in the FSs for  
Sites 18 and 24.  The section also describes one additional alternative that was developed by 
OCWD/IRWD after the FS reports were published.  It was evaluated by the DON with respect to 
nine CERCLA evaluation criteria.  All alternatives are based on the Phase I and Phase II RIs, the 
baseline HHRAs, and a review of applicable or relevant and appropriate requirements (ARARs).  
The following remedial action objectives were established for Sites 18 and 24. 

• Site 18 groundwater 

– Reduce concentrations of VOCs in the AOC in the shallow groundwater unit and 
in the principal aquifer downgradient of the source areas to federal or state 
cleanup levels. 

– Contain migration of VOCs above cleanup levels in the principal aquifer. 

– Prevent domestic use of groundwater containing VOCs at concentrations above 
cleanup levels. 

• Site 24 groundwater 

– Reduce concentrations of VOCs in the Site 24 shallow groundwater unit to 
federal or state cleanup levels. 

– Prevent use of groundwater containing VOCs at concentrations above 
cleanup levels. 

– Prevent VOCs at concentrations above cleanup levels from migrating beyond the 
shallow groundwater unit. 

• Site 24 soil 

– Reduce concentrations of VOCs in the source areas to prevent or minimize 
further degradation of the shallow groundwater unit above the MCL for drinking 
water. 

– Continue vadose zone remediation until the average VOC soil gas concentrations 
are below threshold concentrations (concentrations capable of contaminating 
groundwater above the MCLs). 

The remedial action objectives for Sites 18 and 24 are intended primarily to assure the continued 
beneficial use of groundwater from the principal aquifer.  Groundwater from this aquifer (Irvine 
Forebay I) is currently used for agriculture but is also designated by RWQCB as a potential 
source of drinking water. 

Table 8-1 presents numerical cleanup standards for groundwater.  These cleanup standards are 
based on U.S. EPA and Cal/EPA MCLs or were developed using risk-based criteria.  (Cleanup 
standards for soil are addressed in Section 5.3.6.) 
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Table 8-1 
Cleanup Standards for Chemicals of Concern in Groundwater 

(reported in micrograms per liter) 

 CONCENTRATION 

Volatile 
Organic Compound 

Federal 
Maximum 

Contaminant
Levela 

California 
Maximum 

Contaminant
Levelb 

Controlling 
ARAR or  

Risk-Based 
Concentration 

Maximum 
Concentration 

Reported 
During RIc 

Maximum 
Concentration 

Reported During 
September 2001 

Monitoring Roundd

Benzene 5 1 1 730 ND 

Bromodichloromethane 100e 100 100  11 ND 

Carbon tetrachloride 5 0.5 0.5  61 28 

Chloroform 100e 100 100  14   4 

Chloromethane —f — 1.5g     1 ND 

Dibromochloromethane 100e 100 100        2.6 ND 

1,2-Dichloroethane 5 0.5 0.5        2.6 ND 

1,1-Dichloroethene 7 6 6 36   14 

1,2-Dichloropropane 5 5 5   4     6 

Tetrachloroethene 5 5 5  81   30 

1,1,2-Trichloroethane 5 5 5   3    2 

Trichloroethylene 5 5 5     3,100 780 

Notes: 
a source:  U.S. EPA Safe Drinking Water Act, 40 C.F.R. § 141, 01 July 1992 
b source:  Cal. Code Regs. tit. 22, § 64439, Requirements, and § 64444, Maximum Contaminant 

Levels 
c maximum concentrations of contaminants of concern in groundwater are from the draft final OU-1 

RI Report (JEG 1996a) and the draft final Phase II RI Report for Site 24 (BNI 1997a) 
d source:  Groundwater Monitoring Report, September 2001 Monitoring Round 14 (CDM 2002) 
e MCL for total trihalomethanes includes chloroform, bromodichloromethane, 

dibromochloromethane, and bromoform 
f dash indicates that MCL has not been established for this chemical 
g risk-based concentration for chloromethane is the U.S. EPA 2000 preliminary remediation goal for 

this chemical 

Acronyms/Abbreviations: 
ARAR – applicable or relevant and appropriate requirement 
Cal. Code Regs. – California Code of Regulations 
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act 
C.F.R. – Code of Federal Regulations 
MCL − maximum contaminant level 
ND – not detected 
OU – operable unit 
RI – remedial investigation 
§ – section 
tit. – title 
U.S. EPA − United States Environmental Protection Agency 
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Remedial alternatives were developed to meet the remedial action objectives in accordance with 
CERCLA, as amended by SARA, 42 United States Code (U.S.C.) § 9602 et seq., and the NCP.  
The development of remedial alternatives was also guided by prior U.S. EPA experience at 
VOC-contaminated sites.  Documents considered in the development of remedial alternatives for 
soil and groundwater include the following. 

• Presumptive Remedies:  Policies and Procedures (U.S. EPA 1993a).  This  
document describes certain preferred technologies or presumptive remedies for VOC-
contaminated soil and groundwater. 

• Presumptive Remedies:  Site Characterization and Technology Selection for 
CERCLA Sites With Volatile Organic Compounds in Soils (U.S. EPA 1993b). 

• Presumptive Response Strategy and Ex-Situ Treatment Technologies for 
Contaminated Groundwater at CERCLA Sites (U.S. EPA 1996). 

• Presumptive Remedy:  Supplemental Bulletin Multi-Phase Extraction (MPE) 
Technology for VOCs in Soil and Groundwater (U.S. EPA 1997). 

Presumptive remedies are preferred technologies for common categories of sites.  These 
technologies are accepted by U.S. EPA based on historical patterns of remedial action selection 
and on evaluation of performance data on technology implementation; use of these technologies 
expedites site investigation and selection of remediation alternatives.  The presumptive remedy 
approach allowed the FSs for Sites 18 and 24 to focus on technologies that have proved to be 
most effective at sites with similar VOC contamination. 

The presumptive remedies selected for detailed evaluation were extraction and treatment of 
groundwater (Sites 18 and 24) and SVE in the vadose zone source area (Site 24).  The remedial 
alternatives developed for groundwater differ in the configuration of the groundwater well fields 
(e.g., number of wells, location, screened intervals, pumping rates) and in whether the treated 
groundwater is injected into the aquifer.  In addition, several alternatives developed for Sites 18 
and 24 rely on natural attenuation, rather than extraction and treatment, to remediate the low 
concentrations of VOCs in the principal aquifer.  Remedial action for VOCs in soil has been 
implemented and a closure report for this medium has been submitted to the BCT. 

The sections that follow provide general descriptions of the groundwater remedial alternatives, 
including number of wells and well locations.  These details were developed for modeling the 
progress of remediation using computer simulation to compare the remedial alternatives   
(JEG 1996e).  The actual well field design of the selected alternative will be finalized during the 
engineering design phase.  In addition, remedy refinements (e.g., adjustments to the number of 
extraction wells, modifications to flow rates, changes in well locations) will be made as 
necessary during the life of the remedy. 

8.1 SITE 18 ALTERNATIVES 
Twelve remedial action alternatives were developed in the IAFS for Site 18.  These were 
grouped as follows. 
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• No Action:  A no action alternative (Alternative 1) was developed as required 
by U.S. EPA as a baseline for comparing the performance of all other 
alternatives. 

• Former MCAS El Toro Project:  Four alternatives (2A, 2B, 2C, and 2D) were 
developed that rely on new wells placed to optimize VOC remediation.  Treated 
water is injected back into the aquifer. 

• Irvine Desalter Project:  As discussed in Section 6.3, OCWD/IRWD is 
planning a project to extract groundwater, treat the extracted groundwater to 
reduce elevated TDS and nitrate concentrations, and distribute the treated 
groundwater for potable-water purposes.  Alternative 3 uses the same extraction 
well configuration as originally planned for the IDP (before the presence of 
VOCs was discovered), but modifies the treatment process to treat VOC-
contaminated groundwater. 

• Former MCAS El Toro Project and IDP:  Six alternatives (4A, 4B, 5A, 5B, 
6A, and 6B) were evaluated that combine wells placed specifically for VOC 
remediation and wells previously planned for the IDP.  Groundwater is treated at 
the IDP and distributed for potable water purposes. 

Alternatives 2C, 3, 4A, 4B, 5A, and 5B were eliminated based on preliminary screening 
in the IAFS.  Alternatives 2B, 2D, and 6B were eliminated through more-detailed 
screening using NCP criteria, leaving only Alternatives 1, 2A, and 6A.  However, review 
comments on the draft OU-1 IAFS Report from U.S. EPA, DTSC, and RWQCB 
expressed concern over the high cost of groundwater extraction and treatment to reduce 
low concentrations of TCE in the principal aquifer.  These agencies suggested that the 
DON evaluate lower-cost alternatives and a natural attenuation approach for the principal 
aquifer.  To respond to these comments, the DON developed three additional alternatives 
(7A, 7B, and 8) that provide the same shallow, on-Station extraction and principal-
aquifer background pumping as most of the previous alternatives but also include natural 
attenuation of TCE in the principal aquifer.  These alternatives were added to the draft final 
IAFS Report in an addendum where they were compared with Alternatives 2A and 6A. 

In spring of 1999, IRWD held focus group meetings to evaluate public acceptance of 
using treated groundwater for domestic purposes.  As a result of these meetings, 
OCWD/IRWD developed a new alternative, Alternative 8A, that uses separate extraction 
and treatment systems for groundwater inside and outside the VOC plume.  Alternative 
8A uses the IDP to treat VOC-contaminated groundwater from within the TCE plume but 
distributes the groundwater for recycled, rather than potable, use.  This alternative was 
evaluated using the same model as that used to evaluate the original OU-1 alternatives.  
The alternative was also evaluated with respect to NCP criteria and compared to the 
original OU-1 alternatives with respect to these same criteria.  A final technical 
memorandum summarizing the results of this evaluation was presented to the BCT in 
October 2001 (BNI 2001). 

To simplify the discussion in this ROD, only the alternatives that passed the screening in 
the IAFS Report and the Addendum (i.e., Alternatives 1, 2A, 6A, 7A, 7B, and 8) and 
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Alternative 8A are addressed.  For a complete discussion of all Site 18 alternatives, see 
the draft final OU-1 Interim Action FS Report (JEG 1996b,g). 

8.1.1 Alternative 1:  No Action 
Alternative 1 is required by CERCLA to provide a basis for developing and evaluating 
the other remedial alternatives.  Under Alternative 1, no remedial measures or access or 
land-use controls would be initiated at Site 18.  Existing production wells that were 
active at the time of the RI were assumed to continue to pump groundwater (Table 8-2), 
but the DON would conduct no groundwater extraction and the IDP would not be built.  
As VOCs spread from the source area at Site 24, off-Station contamination would 
increase.  Eventually, the VOC concentration would decrease to the groundwater cleanup 
goals because of background production well pumping and natural attenuation in the 
aquifer.  However, without any remedial action, the time required to meet these goals is 
expected to be greater than 100 years. 

8.1.2 Alternative 2A:  MCAS El Toro Project Without Well 18_ET1 
Alternative 2A is a Former MCAS El Toro Project alternative that would use separate 
groundwater extraction, VOC treatment, and groundwater injection facilities for the 
shallow groundwater unit and principal aquifer.  Institutional controls would be used to 
protect the remedy and prevent inadvertent use of contaminated groundwater.  
Groundwater monitoring would be performed using a network of 44 existing and 14 new 
wells.  It is assumed the IDP would not be constructed. 

8.1.2.1 SHALLOW GROUNDWATER REMEDIATION 
Shallow groundwater would be extracted through a network of 31 new wells, treated, and 
injected into the shallow groundwater unit using 31 new injection wells (Figure 8-1).  
Twenty extraction wells would be located along the downgradient edge of the TCE area 
at Site 24, 5 wells would be installed at the downgradient edge of the TCE area near the 
southwestern corner of the Station, and 2 wells would be located near the western 
boundary of the Station.  The 27 wells are intended to contain VOC contamination from 
the source area and avoid its further migration into the principal aquifer.  The four 
remaining extraction wells are placed at the downgradient edge of a benzene plume at 
Fuel Farm 2. 

Groundwater from the shallow groundwater unit would be treated on-Station using an air 
stripper and two parallel trains of two 20,000-pound carbon vessels in series that would 
apply liquid-phase LGAC adsorption.  Activated carbon is the most common of the 
adsorbent materials used for treating water contaminated with VOCs and has been 
identified by U.S. EPA as one of the two best available control technologies  
(BACTs) for the removal of VOCs from drinking-water supplies (Federal Register,  
08 July 1987).  Vapor-phase GAC (VGAC) is used to treat off-gas from the air stripper to 
concentrations below regulatory standards for air emissions prior to its release.  
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Table 8-2 
Background Irrigation Well Pumping 

(in gallons per minute) 

 PUMPING RATE 

Production Well Summer Winter 

18_NLAKE 300 300 
18_TIC047 335 —* 
18_TIC055 535 — 
18_TIC072 800 — 
18_IRWD78 2,000 — 
18_TIC0106 64 — 
18_TIC107 1,100 — 
18_TIC109 1,594 — 
18_TIC111 602 — 
18_TIC112 2,197 — 
18_TIC113 1,988 — 
18_TIC114 275 — 

Total 11,790 300 

Note: 
* dash indicates that well is not being pumped during winter 

The Alternative 2A treatment system would be designed to treat 1,260 gpm and to 
remove VOCs, total petroleum hydrocarbons–volatile organic analysis (TPH-VOA), and 
TPH as diesel to nondetectable levels (0.5 μg/L for TCE and 1 μg/L for other VOCs).  

Treated groundwater would be injected back into the shallow groundwater unit through 
31 injection wells.  Ten wells would inject groundwater upgradient of the Site 24 area,  
10 wells would inject groundwater near Bee Canyon Wash, and the remaining 11 wells 
would inject downgradient groundwater near Marshburn Channel.  Well locations, shown 
in Figure 8-1, would be selected so that TDS concentrations of the treated groundwater 
would not exceed background levels in the area of injection. 

8.1.2.2 PRINCIPAL AQUIFER REMEDIATION 
Two principal aquifer extraction wells (Figure 8-2) would confine the TCE 
contamination above the MCL to its present downgradient extent and remove VOC mass.  
The wells would be located at the downgradient edge of the 5-μg/L concentration of the 
TCE plume.  Each extraction well would be pumped at an annual rate of 1,000 gpm. 

The off-Station groundwater treatment system for the principal aquifer would use an air 
stripper with VGAC off-gas control.  The system would be designed to remove VOCs  
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(primarily TCE) from a 2,000-gpm stream to nondetectable levels (0.5 μg/L for TCE) and 
would be completely independent of the treatment system for shallow groundwater. 
After VOC treatment, groundwater would be injected upgradient into the principal 
aquifer through ten injection wells (Figure 8-2). 
Well 18_ET1 is an existing extraction well located approximately in the middle of the 
TCE plume.  The well is equipped with an air-stripping mechanism to remove VOCs 
before groundwater is used for irrigation.  TDS levels in this well appear to be increasing, 
and its useful life for irrigation appears to be limited.  Alternative 2A assumes 18_ET1 is 
not operating. 

8.1.2.3  INSTITUTIONAL CONTROLS 
Institutional controls for the off-Station portion of the groundwater plume are intended to 
protect residents from use of VOC-contaminated groundwater from the principal aquifer 
and shallow groundwater unit for domestic purposes until cleanup goals are achieved.  
The institutional controls for the off-Station portion of the VOC groundwater plume are 
based on local permit programs administered by two local governmental agencies 
regulating the installation and use of new groundwater extraction wells.  The off-Station 
VOC groundwater plume lies within the jurisdictional areas of these two local  
permit programs.   
The Orange County Health Care Agency (OCHCA) requires that any person planning to 
construct a water well must apply for and obtain from OCHCA a permit for construction 
of such well and authorizes OCHCA to include any necessary conditions in such permit to 
assure adequate protection of public health (Orange County Code, Article 2. Construction 
and Abandonment of Water Wells).  The Irvine Ranch Water District (IRWD) also 
requires a permit for construction of water wells and authorizes IRWD to include any 
necessary conditions in such permits to assure adequate protection of public health 
(IRWD Rules and Regulations, Section 16. Water Wells).   
The DON is continuing to work with OCHCA and IRWD to assure that any conditions 
that are necessary to assure adequate protection of public health (e.g., treatment to 
comply with federal and state drinking water standards) shall be included in any permits 
that they issue for construction of wells within the groundwater plume.  Copies of the 
well permit form and applicable regulations are found in Appendix C.  The DON has also 
received commitments by OCHCA and IRWD to provide the Navy with copies of any 
well permit applications received or permits issued within the geographic scope of the 
off-Station groundwater plume exceeding federal and state MCLs until remediation of the 
plume has been completed.   
The DON has provided to OCHCA and IRWD copies of the maps in this ROD that 
delineate the off-Station groundwater plume.  The DON shall provide annually to 
OCHCA and IRWD updated copies of the maps beginning 1 year from the date of 
issuance of this ROD and ending when remediation of the plume has been completed. 
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Monitoring and Reporting 
Subject to their respective powers and jurisdictions, OCHCA and IRWD shall have the 
lead in assuring that appropriate permits are obtained for construction of new water wells 
in the VOC groundwater plume and taking any necessary enforcement action to assure 
that such permits are obtained and complied with.  The DON shall provide annually  
U.S. EPA, DTSC, and RWQCB with copies of permit applications and permits that  
it has received from OCHCA and IRWD during the previous year beginning 1 year  
from the date of issuance of this ROD and ending when remediation of the plume has 
been completed.  The DON will provide these copies to U.S. EPA, DTSC, and RWQCB 
within 60 days of receipt from OCHCA and IRWD. 

8.1.2.4 GROUNDWATER MONITORING 
Conceptual groundwater monitoring programs are described in this ROD.  The final 
number and locations of monitoring wells, frequency of monitoring, and types of 
analyses would be determined during the engineering design phase.  The purpose of the 
groundwater monitoring program would be to monitor remedial action performance, with 
the following specific objectives. 

• Provide additional data on the groundwater flow regime to allow adjustments in 
pumping rates, groundwater treatment, and future placement of extraction, 
injection, and monitoring wells. 

Monitor the decline of groundwater elevations in the shallow groundwater unit and 
principal aquifer. 

• Evaluate the hydraulic containment of groundwater contamination, focusing on 
the horizontal and vertical distribution of TCE and benzene contamination. 

• Evaluate potential contaminant migration from the shallow groundwater unit to 
the principal aquifer. 

• Refine contaminant removal rates to allow enhancement of aquifer restoration. 

The conceptual Alternative 2A monitoring well network would consist of 58 monitoring 
wells located in the principal aquifer (Figure 8-3).  Forty-four existing wells would be 
used to measure groundwater elevation changes induced by the extraction and injection 
wells in the shallow groundwater unit and principal aquifer and to evaluate the vertical 
distribution of VOCs.  Fourteen new cluster monitoring wells would be added to monitor 
groundwater level fluctuations, vertical contaminant concentration profiles near the 
proposed injection/extraction wells, and the lateral extent of VOCs. 

Analytical results from groundwater monitoring wells at the outer edge of the 
groundwater contamination would indicate whether the selected remedial action has been 
effective in slowing or stopping the spread of contaminants from the Station.  Results 
from deep and multiport wells at the edge of and within the contaminated area would 
indicate whether the selected remedial action is mitigating the downward migration of 
contaminants from the shallow groundwater unit to the principal aquifer. 
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8.1.3 Alternative 6A:  MCAS El Toro Project and Partial IDP With 
Discharge to IDP Only 
Under Alternative 6A, groundwater would be extracted from the shallow groundwater 
unit using the same extraction well system as Alternative 2A (Figure 8-1) and from the 
principal aquifer using a combination of two Former MCAS El Toro wells and four IDP 
wells (Figure 8-2).  Extracted groundwater from the shallow and principal aquifers would 
be combined and discharged to the IDP for treatment using air stripping followed by 
VGAC adsorption to remove VOCs.  The approximate treatment rate is 4,700 gpm.  After 
VOCs are removed, groundwater would be discharged to the remainder of the IDP 
treatment system for additional treatment (i.e., reduction of TDS and nitrate 
concentrations) and distribution for use as potable water; however, only those 
components of the IDP used to remediate VOCs are considered part of the CERCLA 
remedial action.   

Institutional controls identical to those of Alternative 2A would be used to protect the 
remedy and prevent residents from inadvertent use of contaminated water.  Groundwater 
monitoring is performed using a network of 44 existing and 12 new wells (Figure 8-3).  
Two monitoring wells (18_ADD4A and 18_ADD4B) that were to be added under 
Alternative 2A to measure the effects of injection would not be used under Alternative 
6A because it does not include injection.  Otherwise, groundwater monitoring is identical 
to that for Alternative 2A. 

8.1.4 Alternative 7A:  MCAS El Toro Shallow Groundwater Project 
Alternative 7A would use the same system for shallow groundwater extraction, VOC 
treatment, and injection as Alternative 2A (Figure 8-1) but would rely on existing 
background production wells (Table 8-2) and natural attenuation for remediation of the 
principal aquifer (Figure 8-2).  Twelve production wells were used to extract groundwater 
for irrigation at Site 18.  In addition to natural attenuation processes, these wells are assumed 
to continue to operate during the early phases of remediation.  However, two Culver Drive 
irrigation wells (18_IRWD78 and 18_TIC113) have a projected remaining life of only 10 
years, after which it is assumed they will be abandoned. 

Institutional controls identical to those of Alternative 2A would be used to protect the 
remedy and prevent residents from inadvertent use of contaminated water.  To assure that 
plume movement is halted and remediation is occurring as expected, an enhanced well 
network would be used to monitor potential plume movement at the downgradient edge.  If 
monitoring shows that the plume is moving or that natural attenuation is not remediating 
groundwater as expected, a contingency plan has been developed for Alternative 7A to 
protect the beneficial uses of the principal aquifer in the Irvine Subbasin. 

8.1.4.1 NATURAL ATTENUATION 
During natural attenuation, contaminant mass is reduced through naturally occurring 
processes, including nondestructive processes (e.g., advection, dispersion, and sorption) 
and destructive processes (i.e., abiotic [chemical] and biotic [microbiological] processes).  



 
 
Date:  05/09/02 

Section 8   Description of Alternatives 

page 8-16 Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro 
5/9/2006  12:45:19 PM/sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087i.doc 

Nondestructive processes reduce the concentration and toxicity of VOCs but do not 
reduce the mass and generally increase the volume.  Destructive processes decrease the 
mass, toxicity, mobility, and volume of contaminants.   

The potential for naturally occurring destructive processes (reductive chlorination) was 
evaluated during the OU-1 IAFS.  This evaluation included a review of site characterization 
data against four common indicators of degradation:  reduction in chemical concentration, 
presence and uptake of organic substrate, production of daughter products, and oxidation-
reduction conditions and the presence of electron receptors.  The conclusion of the 
evaluation was that, although the presence of 1,2-DCE indicates that some reductive 
chlorination of TCE is occurring, the rate at which it is occurring is slow because of low 
starting concentrations of TCE, low organic content, presence of an overall aerobic 
environment, and available supply of alternate electron receptors. 

8.1.4.2 MONITORING 
Alternative 7A relies on natural processes for attenuation of VOC contamination in the 
principal aquifer over time.  Therefore, additional monitoring would be used to allow 
consideration of actions necessary to protect beneficial uses of principal aquifer 
groundwater in the Irvine Subbasin. 

The primary location where TCE contamination could reasonably come into contact  
with water users is at the downgradient edge of the plume in the principal aquifer.   
This is approximately 15,000 feet west-southwest of Former MCAS El Toro for the 5-μg/L 
isoconcentration contour and approximately 18,000 feet west-southwest of Former MCAS 
El Toro for the detection limit (0.5 μg/L). 

In the principal aquifer, an additional set of monitoring well clusters (18_ADD6) would 
be installed upgradient of the 5-μg/L isoconcentration contour to monitor the potential 
movement of contamination from the shallow groundwater unit to the principal aquifer.  
Another set of monitoring well clusters installed downgradient of the 5-μg/L 
isoconcentration contour (18_ADD7) would allow further characterization of the plume 
in this area and monitoring of the attenuation of the plume over time.  

The completion intervals of the monitoring wells in each cluster would be selected to 
allow consistent comparison between well clusters and to monitor primary intervals of 
the groundwater flow.  The monitoring wells would be constructed to provide an 
appropriate compromise between an interest in vertical variation in contamination and 
the length of typical production wells that could be affected by contamination.   

At the start of implementation of Alternative 7A, two existing irrigation wells at Culver 
Drive (18_IRWD78 and 18_TIC113) would be sampled quarterly for 1 year, and samples 
would be analyzed for VOCs.  The sampling frequency would decrease to semiannually 
and eventually annually for as long as the wells are in operation.  The newly installed 
monitoring well clusters downgradient of the 5-μg/L isoconcentration contour would be 
sampled quarterly during the first year and then semiannually or annually during 
succeeding years.  The sampling frequency will be determined on a well-specific basis 
during the initial phase of groundwater monitoring.  Together, wells 18_IRWD78 and 
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18_TIC113 and the new monitoring well clusters downgradient of the 5-μg/L 
isoconcentration contour would be “sentinel wells” because they would be used to 
provide early warning of plume movement. 

8.1.5 Alternative 7B:  MCAS El Toro Project With Principal Aquifer 
Contingency Wells 
Alternative 7B is identical to Alternative 7A except that for Alternative 7A, the two 
existing irrigation wells at Culver Drive (18_IRWD78 and 18_TIC113) are assumed to 
cease operations after 10 years due to either reduced demand for the water or increasing 
TDS concentrations (Figure 8-2).  Under Alternative 7B, the DON would acquire these 
wells at that time (or replace them if acquisition is not feasible), treat the extracted 
groundwater (2,000 gpm on an annual average basis) at an Former MCAS El Toro 
treatment facility using air stripping and VGAC to remove VOCs, and inject the treated 
groundwater upgradient of the 5-μg/L isoconcentration contour using ten principal 
injection wells (Figure 8-2).  In the principal aquifer, after 10 years, Alternative 7B is 
identical to Alternative 2A.  In the shallow groundwater unit, groundwater would be also 
extracted, treated, and reinjected into the shallow unit using the same process as for 
Alternative 2A (Figure 8-1). 

Institutional controls identical to those for Alternative 2A would be used to protect the 
remedy and prevent residents from inadvertent use of contaminated water.  Monitoring 
would be the same as under Alternative 7A except that after 10 years, one new 
monitoring well cluster (18_ADD4) would be installed upgradient of the principal  
aquifer injection well field to monitor water levels and concentrations of chemicals 
associated with injection.  The contingency plan for Alternative 7B is identical to that for 
Alternative 7A. 

8.1.6 Alternative 8:  MCAS El Toro Shallow Groundwater Project and 
Modified Partial IDP With Discharge Only to IDP 
Alternative 8 combines Former MCAS El Toro shallow groundwater extraction  
(Figure 8-1) with six planned IDP extraction wells.  Five wells are located upgradient of 
the VOC plume, and well 18_ET1 is approximately in the center of the plume  
(Figure 8-2).  Groundwater extracted from the shallow groundwater unit and principal 
aquifer is discharged to the IDP at an approximate rate of 5,700 gpm for treatment and 
distribution.  Well 18_TIC110, outside the boundaries of the TCE plume, is not 
considered part of the CERCLA response under Alternative 8, even though groundwater 
from this well is discharged to the IDP along with groundwater from the other wells 
discussed above.  Downgradient of the IDP wells, natural attenuation would be used to 
remediate the principal aquifer. 

An enhanced monitoring network identical to Alternative 7A (Figure 8-3) would be used 
to assess the effectiveness of this alternative, and a contingency plan identical to the plan 
for Alternatives 7A and 7B would be used if trigger levels are exceeded in the 
monitoring wells.  Institutional controls would be identical to those for Alternative 2A. 
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8.1.7 Alternative 8A:  MCAS El Toro Shallow Groundwater Project and 
CERCLA Principal Aquifer Wells With Treatment at IDP and 
Distribution for Nonpotable Use 
Alternative 8A is a relatively new alternative developed by OCWD/IRWD in 1999 after 
the OU-1 IAFS had concluded.  This alternative was developed to address public concern 
regarding domestic use of treated groundwater from contaminated portions of the shallow 
groundwater unit and principal aquifer.  Alternative 8A assumes that the IDP would 
consist of two separate systems designed to treat groundwater from two sources in the 
principal aquifer and from the shallow groundwater unit at Site 24.  Groundwater from 
the shallow groundwater unit and from areas within the 5-μg/L isoconcentration contour  
in the principal aquifer VOC plume (which is contaminated at levels above drinking 
water standards) would be extracted, treated at the IDP, and discharged for use as 
recycled water. 

Groundwater from areas outside the principal aquifer VOC plume (which already meets 
water quality standards) would be extracted, treated at the IDP to remove trace amounts 
of VOCs and remove TDS and nitrates.  This treated water would then be released for 
domestic purposes.  Groundwater from both sources would be kept separate at all times.  
An enhanced monitoring network would be used to assess the effectiveness of this 
alternative, and a contingency plan would be used in the event that trigger levels are 
exceeded in the monitoring wells. 

Only the VOC-related portion of the IDP that treats water from Site 24 and areas inside 
the principal aquifer VOC plume for nonpotable purposes would be considered part of 
the CERCLA remedy.  The discussion that follows is limited to the CERCLA remedy. 

None of the assets of the potable system are included in, associated with, or related to the 
Former MCAS El Toro groundwater CERCLA actions.  Certain specific assets of the 
nonpotable system are also not associated with or related to the Former MCAS El Toro 
groundwater CERCLA actions. 

The primary components of the Modified IDP are as follows: 

CERCLA Component of the Modified IDP  

The CERCLA component of the Modified IDP consists of the following assets of the 
nonpotable system: 

• Extraction Wells IRWD-78, ET-1, and ET-2, and Injection Well IDP-1 which 
are located within the VOC plume in the principal aquifer; 

• pumping and pipeline conveyance system from Wells IRWD-78, ET-1, and  
ET-2 to the separate nonpotable VOC treatment system located at the Central 
Treatment Plant (see red line on Figure 8-4); and pumping and pipeline 
conveyance system from the nonpotable VOC treatment system located at  
the Central Treatment Plant to Injection Well IDP-1 (see dark blue line on  
Figure 8-4;. 
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• separate nonpotable VOC treatment system (including air strippers and off-gas 
granular-activated carbon units) located at the Central Treatment Plant for VOC-
contaminated groundwater extracted from both shallow groundwater unit and 
principal aquifer groundwater; 

• the DON’s extraction wells for interception and removal or VOC-contaminated 
groundwater in the shallow groundwater unit; and the DON’s pumping and 
pipeline conveyance from these extraction wells to the nonpotable pipeline 
conveyance system’s point of connection at the Former MCAS El Toro Station 
boundary; and 

• the DON’s monitoring wells associated with the remediation of the VOC plume 
in the shallow groundwater unit and principal aquifer. 

Non-CERCLA Component of the Modified IDP 

The following potable system and nonpotable system assets of the modified IDP are  
non-CERCLA: 

• the entire potable system of the Modified IDP, including: 

– Extraction Wells TIC-110, IRWD-75, IRWD-76, and IRWD-77 located 
outside and cross gradient of the VOC plume in the principal aquifer; 

– pumping and pipeline conveyance system from the extraction wells outside 
and cross gradient of the VOC plume in the principal aquifer to the separate 
potable system water treatment system (including treatment for VOCs) 
located at the Central Treatment Plant; 

– the potable water treatment system (including treatment for VOCs) located 
at the Central Treatment Plant for groundwater extracted from outside and 
cross gradient of the VOC contaminant plume in the principal aquifer; 

– the potable system desalination treatment assets (including prefilters, 
chemical feed units, pumps, reverse osmosis units, degassifiers, and 
controls) and peripheral facilities that include product water 
delivery/discharge system pumps and pipelines and brine disposal; and 

– monitoring wells associated with the operation and performance of the 
potable system. 

• the nonpotable system desalination treatment assets (including prefilters, 
chemical feed units, pumps, reverse osmosis units, de-gassifiers, and controls) 
and peripheral facilities that include product water delivery/discharge system 
pumps and pipelines and brine disposal 

Shared CERCLA/non-CERCLA Component of the Modified IDP Component 
Assets at the Central Treatment Plant  (The costs of the following assets were 
allocated proportionally in the Settlement Agreement.) 

• Central Treatment Plant site real property, buildings, site improvements, 
telemetry, transformers and other electrical improvements, and central 
monitoring and control systems 
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The discussion that follows is limited to the CERCLA remedy. 

8.1.7.1 REMEDIATION OF THE SHALLOW GROUNDWATER UNIT 
Alternative 8A has the same shallow groundwater unit extraction well configuration as 
Alternative 2A (Figure 8-1).  Following extraction, groundwater from the shallow 
groundwater unit would be blended with groundwater from within the VOC plume in the 
principal aquifer and discharged to the IDP for treatment. 

8.1.7.2 REMEDIATION OF THE PRINCIPAL AQUIFER 
Groundwater from contaminated portions of the principal aquifer would be extracted 
using three extraction wells (Figure 8-4).  Together, these wells would extract 
approximately 2,500 gpm: 

Well Number  Extraction Rate (gpm) 
 18_IRWD78 800 
 18_ET1 1,000 
 18_ET2     700 

 Total 2,500 

The extracted groundwater from the principal aquifer would be blended with 
groundwater from the shallow groundwater unit and discharged to the IDP for treatment. 

8.1.7.3 INSTITUTIONAL CONTROLS 
Institutional controls would be identical to those for Alternative 2A. 

8.1.7.4 MONITORING 
The number and location of the monitoring wells would be determined during remedial 
design.  It is anticipated that sentinel wells, similar to those used for Alternative 7A, 
would be used to provide early detection of any downgradient movement of the plume or 
movement toward the extraction wells used for domestic water. 

 8.1.7.5 CONTINGENCY PLAN 
A contingency plan would be developed during remedial design to address response 
actions in the event of unanticipated plume movement. 
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8.2 SITE 24 ALTERNATIVES 
Eighteen remedial action alternatives were evaluated during the FS for Site 24.  To 
expedite remediation of contaminated soil at Site 24 and reduce further contamination of 
groundwater, the Site 24 remediation was subsequently separated by media, and separate 
draft final FS reports were issued for soil and groundwater. 

Using the presumptive remedy approach, two alternatives were developed for soil 
remediation at Site 24:  a no action alternative, required by U.S. EPA, and SVE, the 
U.S. EPA presumptive remedy for VOC-contaminated soil.  These alternatives were 
presented in the Interim ROD for the Site 24 vadose zone (SWDIV 1997a), and SVE was  
selected as the remedial alternative in September 1997.  Remediation of soil took place in 
1999 and 2000 and is now considered complete. 

Nine remedial action alternatives were presented in the draft final FS Report for Site 24 
groundwater.  Because the draft final FS Report for groundwater was issued after the 
Interim ROD for soil had been signed, all nine alternatives assumed that soil would be 
remediated by SVE.  Several of the nine alternatives were eliminated based on 
preliminary screening, leaving only the following alternatives for a more detailed 
evaluation using NCP criteria: 

• No Action:  A no action alternative (Alternative 1) was developed as 
required by U.S. EPA as a baseline for comparing the performance of all 
other alternatives. 

• Former MCAS El Toro Project:  Alternative 9 is identical to IAFS Alternative 
2A but considers that SVE is also operated to reduce future mass loading from 
the vadose zone to groundwater. 

• Irvine Desalter Project:  Alternatives 10A and 10B extract groundwater from 
the shallow groundwater unit and principal aquifer and discharge the water to 
the IDP for treatment.  These alternatives differ in the type, number, and 
placement of wells in the shallow groundwater unit.  Alternative 10A is identical 
to IAFS Alternative 6A but includes SVE to reduce future mass loading from 
the vadose zone to groundwater.  In Alternative 10B, extraction wells in the 
shallow groundwater unit are located in the areas of highest groundwater 
contamination.  In these locations, the extraction wells not only minimize 
migration into the principal aquifer but also actively reduce the contaminant 
mass in the shallow groundwater unit. 

• Alternative 11:  Alternative 11 consists of extraction, treatment, and injection 
into the shallow groundwater unit coupled with natural attenuation of the 
principal aquifer.  Extraction wells are placed in the areas of highest 
groundwater contamination to maximize VOC mass removal, and SVE reduces 
future mass loading from the vadose zone to groundwater. 

To simplify the discussion in this ROD, only the groundwater alternatives that were 
retained after preliminary screening (i.e., Alternatives 1, 9, 10A, 10B, and 11) are 
addressed.  A complete discussion of all Site 24 alternatives is found in the draft final FS 
reports for soil and groundwater (BNI 1997b,c). 
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8.2.1 Alternative 1:  No Action 
Alternative 1, no action, is required by CERCLA to provide a basis from which to develop 
and evaluate the other alternatives.  Under Alternative 1, no remedial measures or access or 
land-use controls would be initiated at Site 24.  The no action alternative would have no 
effect on the physical, biological, or chemical processes controlling the fate and transport of 
existing contamination at the site.  Because remediation of VOCs in soil is complete, VOCs 
in the soil beneath Site 24 will no longer continue to contaminate the shallow groundwater at 
levels exceeding the federal MCLs for drinking water.  However, VOCs in the shallow 
groundwater unit could continue to migrate to the principal aquifer. 

8.2.2 Alternative 9:  MCAS El Toro Project With SVE 
Alternative 9 consists of the following main components: 

• soil remediation using SVE (complete) 

• shallow groundwater remediation using extraction, treatment, and injection 

• principal aquifer remediation using extraction, treatment, and injection 

• institutional controls 

• groundwater monitoring 

Each component of Alternative 9 is discussed briefly below.  Additional details are 
available in the draft final FS Reports for soil and groundwater (BNI 1997b,c). 

8.2.2.1 GROUNDWATER REMEDIATION 
Groundwater remediation in Alternative 9 consists of extraction, treatment, and injection 
in the shallow groundwater unit and extraction, treatment, and injection in the principal 
aquifer.  Groundwater remediation in the shallow groundwater unit and principal aquifer 
is identical to IAFS Alternative 2A (Figures 8-1 and 8-2, respectively). 

8.2.2.2 INSTITUTIONAL CONTROLS 
Institutional controls in the form of land-use restrictions will be used to limit the 
exposure of future landowner(s) and/or user(s) of the property to hazardous substances 
and to maintain the integrity of the remedial action until remediation is complete and 
federal and state cleanup levels have been met.  Monitoring and inspections will be 
conducted to assure that the land-use restrictions are being followed.  Land-use control 
objectives to be achieved through the land-use restrictions include: 

• preventing the use of VOC-contaminated groundwater until cleanup objectives 
have been achieved; and 

• protecting the groundwater extraction, injection, and monitoring wells and 
associated piping and equipment. 

Institutional controls will also be used to assure access to the site by the DON and 
regulatory agencies to assure that construction, operation and maintenance, and 
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• protecting the groundwater extraction, injection, and monitoring wells and 
associated piping and equipment. 

Institutional controls will also be used to assure access to the site by the DON and 
regulatory agencies to assure that construction, operation and maintenance, and 
monitoring of the final remedy and any further investigation and response action are 
implemented.  Land-use restrictions will be applied to the property and included in 
findings of suitability to transfer (FOSTs), findings of suitability for early transfer 
(FOSETs), findings of suitability to lease (FOSLs), covenant agreement(s) between the 
DON and DTSC, and any quitclaim deeds or leases conveying or leasing real property 
containing the Site 24 Shallow Groundwater Plume. 

Land-Use Restrictions on Property Overlying the Site 24 Shallow Groundwater Plume 

The following are land-use restrictions on property overlying the Site 24 Shallow 
Groundwater Plume. 

1. No new wells of any type shall be installed within the Site 24 Shallow 
Groundwater Plume or buffer zone without prior review and written approval 
from the DON, DTSC, U.S. EPA, and RWQCB.  The transferee/lessee shall also 
obtain permits for such wells as required by OCHCA and IRWD as described in 
Section 8.1.2.3. 

2. Extraction, injection, and monitoring wells and associated piping and  
equipment that are included in the remedial action shall not be altered, disturbed, 
or removed without the prior review and written approval from  
the DON, DTSC, U.S. EPA, and RWQCB. 

3. The DON, U.S. EPA, DTSC, RWQCB and their authorized agents, employees, 
contractors and subcontractors shall have the right to enter upon the premises to 
conduct investigations, tests, or surveys; inspect field activities; or construct, 
operate, and maintain the remedial action described in this ROD or undertake 
any other remedial response or remedial action as required or necessary under 
the cleanup program, including but not limited to monitoring well, pumping 
wells, and treatment facilities. 

Additional Specific Requirements 

The DON will also include the following specific requirements in the FOST, FOSET, 
and/or FOSL covenant agreement(s), and quitclaim deed(s) or lease(s). 

• The transferee/lessee and future transferees/lessees must comply with all terms 
and conditions relating to land-use restrictions set forth in this ROD. 

• The transferee/lessee and future transferees/lessees must notify subsequent 
future transferees/lessees of all land-use restrictions and access provisions set 
forth herein. 

• The transferee must notify the DON, DTSC, U.S. EPA, and RWQCB of any 
transfer of all or a portion of that property by the transferee not later than 30 
days after the conveyance. 
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8.2.2.3 IMPLEMENTATION OF INSTITUTIONAL CONTROLS 
The on-Station land-use restrictions set forth in this ROD will be incorporated into and 
implemented through two separate legal instruments:  1) one or more covenant 
agreements with DTSC addressing on-Station real property containing the Site 24 
Shallow Groundwater Plume and associated buffer zone and 2) one or more quitclaim 
deeds/leases between transferee(s)/lessee(s) and the DON conveying/leasing on-Station 
real property containing the Site 24 Shallow Groundwater Plume and associated buffer 
zone.  The covenant agreement(s) will incorporate the land-use restrictions into 
restrictive covenants that run with the land and that are enforceable by DTSC against 
future transferees.  The Deed(s) will include the identical land-use restrictions in 
environmental restrictive covenants that run with the land and that will be enforceable by 
the DON against future transferees. In essence, the DON and DTSC will each have the 
legal authority to enforce the land-use restrictions and will share responsibility for their 
enforcement. 
The on-Station Site 24 Shallow Groundwater Plume and associated buffer zone that are 
the areas requiring institutional control are shown on Figure 8-5. 

Environmental Restriction Covenant and Agreement (Chapters 6.5 and 6.8 of Division 20 
of the California Health and Safety Code and California Civil Code Section 1471) 

The DON and DTSC shall enter into good-faith negotiations to enter into an 
Environmental Restriction Covenant and Agreement(s) pursuant to the substantive 
requirements of California Health and Safety Code (Cal. Health & Saf. Code) division 20 
chapters 6.5 and 6.8 and California Civil Code (Cal. Civ. Code) § 1471 regarding 
environmental land-use restrictions, restrictive covenants, and access provisions.  A 
sample of such an agreement is included in Attachment D.  The Environmental 
Restriction Covenant and Agreement(s) will be consistent with and serve as a mechanism 
to implement the restrictions set forth in Section 8.2.2.2 of this ROD in accordance with 
DON policy.  Once the Environmental Restriction Covenant and Agreement(s) is 
finalized, it will be executed and recorded immediately prior to the recordation of a 
quitclaim deed for conveyance of the property pursuant to the Defense Base Closure and 
Realignment Act of 1990, 10 U.S.C. § 2687. 
The Environmental Restriction Covenant and Agreement(s) will be executed by the DON 
on behalf of the United States and assigns (the covenantor) and DTSC and its successors 
and assigns, who shall be identified in the Environmental Restriction Covenant and 
Agreement(s) as the covenantee, pursuant to Cal. Civ. Code § 1471.  The Environmental 
Restriction Covenant and Agreement(s) will provide for access as set forth in  
Section 8.2.2.2 of this ROD.  The Environmental Restriction Covenant and Agreement(s) 
will include the legal description of the property overlying the on-Station Site 24 Shallow 
Groundwater Plume and associated buffer zone and the location of extraction, injection, and 
monitoring wells that are included in the remedial action.  The Environmental Restriction 
Covenant and Agreement(s) will be binding upon all future owners and/or occupants  
until legally terminated; that is, it will run with the land.  The Environmental Restriction  
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Covenant and Agreement(s) will include information summarizing the remedial actions 
at Site 24 and provisions for terminating or modifying the Environmental Restriction 
Covenant and Agreement(s) when cleanup levels established in this ROD have  
been achieved and the remedial equipment has been removed.  The Environmental 
Restriction Covenant and Agreement(s) will be recorded by the DON in the office of the 
county recorder for the county of Orange.  The DON will provide a copy to DTSC 
following recordation. 

Environmental Restrictive Covenants in the Quitclaim Deed (California Civil Code 
Section 1471) 

Pursuant to Cal. Civ. Code § 1471, the DON shall include in the quitclaim deed(s) 
between the United States and the transferee(s) the same land-use restrictions and  
equivalent access provisions that are set forth in Section 8.2.2.2 of this ROD and the 
Environmental Restriction Covenant and Agreement(s). All such provisions shall use the 
language contained herein.  
The deed(s) will include the legal description of the property overlying the Site 24 
shallow groundwater plume and associated buffer zone and associated buffer zone and 
the location of the extraction, injection, and monitoring wells required for the remedial 
action.  The land-use restrictions and access provisions in the deed(s) will be binding 
upon all future owners and/or occupants until legally terminated; that is, they will run 
with the land.  The deed(s) will include information summarizing the remedial actions at 
Site 24 and provisions for terminating or modifying the restrictive covenants in the 
deed(s) when cleanup levels established in this ROD have been achieved and the 
remedial equipment has been removed. 
The DON would provide DTSC, U.S. EPA, and RWQCB with a copy of the relevant 
language for the proposed deed for DTSC’s, U.S. EPA’s, and RWQCB’s review and 
comment in connection with DTSC’s and U.S. EPA’s review of the FOST or FOSET 
documents, as appropriate.  The scope of DTSC’s and U.S. EPA’s review of the deed 
would be to evaluate whether the use restrictions set forth in the Environmental Covenant 
and Agreement(s) and Section 8.2.2.2 of this ROD have been incorporated into the deed 
language in accordance with the DON’s commitments in the ROD.  The deed will be 
recorded in the office of the county recorder for the county of Orange.  A copy of the 
recorded deed will be provided to DTSC, U.S. EPA, and RWQCB following recordation. 

Monitoring and Reporting 
Subject to their respective powers and jurisdictions, OCHCA and IRWD shall have the 
lead in assuring that appropriate permits are obtained for construction of new water wells 
in the VOC groundwater plume and taking any necessary enforcement action to assure 
that such permits are obtained and complied with.  The DON shall annually provide  
U.S. EPA, DTSC, and RWQCB with copies of permit applications and permits that  
it has received from OCHCA and IRWD during the previous year beginning 1 year  
from the date of issuance of this ROD and ending when remediation of the plume has 
been completed.  The DON will provide these copies to U.S. EPA, DTSC, and RWQCB 
within 60 days of receipt from OCHCA and IRWD. 
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The DON shall monitor and inspect the status of compliance with the land-use 
restrictions in the Environmental Restriction Covenant and Agreement(s) and quitclaim 
deed(s) protecting on-Station extraction, injection, and drinking water wells, monitoring 
wells, and associated piping and equipment concurrently with inspections of such 
engineering controls and equipment as provided in the operations and maintenance plan.  
The DON shall report the results of the inspections to the U.S. EPA, DTSC, and 
RWQCB.  The operations and maintenance plan shall address the frequency of such 
reporting and the contents of the reports of the inspections. 
If a violation of such an on-Station land-use restriction is identified and/or documented 
by either the DON or DTSC, the entity identifying the violation will notify the others 
within 10 working days of identifying the violation.  The DON, U.S. EPA, DTSC, and 
RWQCB shall then consult to determine what, if any, action(s) should be taken, which of 
them shall undertake the action(s), and when it/they shall be undertaken.  The results of  
such a consultation shall be formally documented in writing.  DTSC may enforce the 
Environmental Restriction Covenant and Agreement provisions. 

8.2.2.4 MONITORING 
The groundwater monitoring well network for Alternative 9 consists of the same  
58 groundwater monitoring wells used for Site 18 Alternative 2A plus an additional  
38 groundwater monitoring wells screened in the shallow groundwater unit and 
intermediate zone at Site 24.  Site 18 monitoring wells are shown on Figure 8-3; Site 24 
monitoring wells are shown on Figure 8-6. 
Thirty-two Phase I and Phase II RI groundwater monitoring wells are already included in the 
sampling program for Site 24.  Six additional groundwater monitoring wells are proposed to 
complete the monitoring network at Site 24.  The six additional wells are intended to monitor 
VOC concentrations at the downgradient edge of the 5-μg/L contour at Site 24 (three 
locations with two well clusters each).  The actual number and locations of the groundwater 
monitoring network would be finalized during the engineering design phase. 

8.2.3 Alternative 10A:  Irvine Desalter Project With SVE 
In Alternative 10A, groundwater is extracted from the shallow groundwater unit and from 
the principal aquifer, combined, and discharged to the IDP central treatment system for 
removal of VOCs and subsequent treatment and distribution.  The configurations of the 
extraction system in the shallow groundwater unit and principal aquifer are identical to 
those in Alternative 6A.  SVE is used to remediate contaminated soil and minimize future 
groundwater loading.  Institutional controls are used to protect equipment, allow access 
for monitoring and maintenance, and prevent residents from inadvertent use of 
contaminated water at Site 24.  Institutional controls are identical to those of Alternative 9.  
Groundwater monitoring is performed using a network of 56 wells at Site 18 and 38 wells 
at Site 24.  The monitoring well configuration would identical to Alternative 6A. 
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8.2.4 Alternative 10B/10B′:  Modified Irvine Desalter Project With SVE 
Alternatives 10B and 10B′ are similar to Alternative 10A except that the extraction wells 
for the shallow groundwater unit are relocated to extract groundwater from the VOC hot 
spot where concentrations of contaminants are highest (Figure 8-1).  Extraction of 
contaminated groundwater within the shallow groundwater unit is accomplished using  
49 extraction wells (Figure 8-1).  Thirty-seven core extraction wells are planned to be 
placed within the central portion of the plume where TCE concentrations exceed 
500 μg/L.  For Alternative 10B, the assumed pumping rate for core extraction wells is 
approximately 18 gpm.  Twelve perimeter extraction wells are located farther out, near 
the 50-μg/L TCE concentration contour.  The assumed pumping rate for perimeter  
extraction wells is approximately 12 gpm.  Both core extraction wells and perimeter 
wells are screened in the top 50 feet of the shallow groundwater unit where TCE 
concentrations are highest.  By relocating wells to this area, mass removal is optimized 
and time to remediate the shallow groundwater unit is reduced.  Alternative 10B′ differs 
from  
Alternative 10B only in the total pumping rate.  Alternative 10B has a total pumping rate 
of approximately 800 gpm; Alternative 10B′ has a total pumping rate of approximately 
440 to 550 gpm. 

In Alternatives 10B and 10B′, the extraction rates for the core extraction wells are higher 
than the extraction rates for the perimeter extraction wells to produce an overall capture 
zone within the core of the plume, thereby enhancing the extraction of contaminated 
groundwater.  The core extraction wells can also be operated in the vacuum-enhanced 
mode to remove adsorbed-phase VOCs from the partially dewatered shallow 
groundwater.  In addition to VOC removal, the groundwater capture zone also serves to 
limit the horizontal migration of VOCs.  As groundwater extraction continues for this  
alternative, the TCE plume will shrink, and some of the wells can be taken out of service  
as they begin to pump clean water.  As a result, the pumping rate will decline over time 
and the cost of system operation and maintenance will decline. 

The total pumping rate for the shallow groundwater unit in Alternative 10B was assumed 
to be 800 gpm.  However, based on Phase II aquifer testing (BNI 1996c, 1998b) and  
groundwater model simulations (BNI 1997b), the sustainable pumping rate for the 
shallow groundwater unit may be less.  Sensitivity runs performed during the FS 
indicated that reducing the pumping rate to as low as 400 gpm would not adversely 
impact operation of the remediation system. 

Monitoring would be performed using the same Site 18 monitoring well network as  
IAFS Alternative 6A (Figure 8-3) and the same Site 24 monitoring well network as 
Alternative 9 (Figure 8-5).  Institutional controls are identical to those of Alternative 9. 
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8.2.5 Alternative 11:  Extraction/Treatment/Injection in the Shallow 
Groundwater Unit With SVE 
Under Alternative 11, groundwater would be extracted from the shallow groundwater  
unit using 49 extraction wells in the same configuration as Alternative 10B and 10B′ 
(Figure 8-1).  The groundwater would be treated on-Station using air stripping with 
VGAC and injected back into the shallow groundwater unit.  Groundwater in the 
principal aquifer and in the shallow groundwater unit past the Site 24 boundary would be 
remediated using natural attenuation. 

Treated groundwater would be injected back into the shallow groundwater unit through a 
network of 44 injection wells.  Two types of injection wells will be used:  short-screen 
injection wells and full-screen injection wells.  The short-screen injection wells are 
located near the present 50-μg/L TCE concentration contour.  Considering that the TCE 
plume is concentrated mainly within the upper 50 feet of the shallow groundwater unit, 
the short-screen wells are designed to contain the horizontal migration of the TCE plume.  
In areas with relatively high TCE concentrations, injection over the entire thickness of 
the shallow groundwater unit may lead to cross-contamination of the lower portion of the 
shallow groundwater unit. 

The full-screen injection wells are located near the 5-μg/L TCE concentration contour.  
These wells are designed to inject treated water into the entire thickness (100 feet) of the 
shallow groundwater unit.  Injection of treated water near the edges of the TCE plume 
serves to limit the horizontal and vertical migration of TCE-contaminated groundwater.  
Groundwater injection forms hydraulic barriers that limit the horizontal and vertical 
migration of TCE.  Injection also replenishes groundwater while providing a viable 
discharge and disposal option. 

Groundwater monitoring in the shallow groundwater unit for Alternative 11 is identical 
to Alternative 9 (Figure 8-5).  Principal aquifer monitoring is identical to Alternative 7A 
(Figure 8-3).  Institutional controls are identical to Alternative 9. 

8.3 PERIODIC REVIEWS 
As required by CERCLA Section 121(c), periodic reviews would occur at least every 
5 years.  Five-year reviews of federal facilities are a federal agency function intended to 
evaluate whether immediate threats have been addressed, whether the remedial action 
remains protective of public health and the environment, whether the remedy is 
functioning as designed, and that necessary operation and maintenance (O&M) is being 
performed.  The review at Sites 18 and 24 is expected to focus on whether the 
institutional controls are in place and are sufficient to assure protection and whether 
groundwater remediation is reducing contaminant concentrations and preventing 
migration of VOCs. 

The 5-year review will be conducted by the DON, which will prepare and submit a report 
to the regulatory agency members of the BCT for review.  The review will 1) clearly state 
whether the remedy is expected to be protective, 2) document any deficiencies identified 
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during the review, and 3) recommend specific actions to assure that the remedy will 
continue to be protective (DON 2001).  If necessary, the 5-year review report will include 
descriptions of follow-up actions needed to achieve, or to continue to assure, 
protectiveness along with a timetable for these actions. 

8.4 OPERATION AND MAINTENANCE PLAN 
An operation and maintenance plan will be developed during the remedial design phase.  
The plan will establish the exact number and location of monitoring wells.  It will also 
outline sampling and analysis methods, periods and frequency for each well, and major 
decision points to be made during monitoring (e.g., adding or removing wells, or 
changing sampling frequency or analytical parameters).  The criteria for assessing the 
effectiveness of the remedial action will also be included in the operation and 
maintenance plan. 

Each extraction well will remain in operation until it has been demonstrated that cleanup 
goals have been achieved or the extraction well is no longer effective in contributing to 
the restoration of the aquifer.  Criteria for shutoff will be developed during the remedial 
design phase and incorporated into the operation and maintenance plan.  Once all 
extraction wells have met the established cleanup goals or it is demonstrated that  
the remedy is no longer effective in meeting the remedial action objectives, extraction  
will be discontinued. 
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Section 9 
SUMMARY OF THE COMPARATIVE ANALYSIS 
OF ALTERNATIVES 
This section summarizes the comparative analyses conducted to evaluate the relative advantages 
and disadvantages of each remedial alternative in relation to the nine evaluation criteria outlined 
in CERCLA § 121(b), as amended.  The original Site 18 alternatives were evaluated in the OU-1 
IAFS Addendum (JEG 1996g).  Alternative 8A, added after completion of the Phase I IAFS, was 
evaluated against the original Site 18 alternatives by the DON in 2001 (BNI 2001).  Site 24 
alternatives were evaluated in the FS report for groundwater (BNI 1997b). 

The CERCLA evaluation of nine criteria is categorized into three groups:  threshold criteria, 
primary balancing criteria, and modifying criteria.  The threshold criteria must be satisfied in 
order for an alternative to be eligible for selection.  The primary balancing criteria are used to 
weigh major tradeoffs among alternatives.  Generally, the modifying criteria are taken into 
account after public comment is received on the proposed plan. 

Threshold Criteria 

• overall protection of human health and the environment 

• compliance with ARARs 

Primary Balancing Criteria 

• long-term effectiveness and permanence 

• reduction of toxicity, mobility, or volume 

• short-term effectiveness 

• implementability 

• cost 

Modifying Criteria 

• state acceptance 

• community acceptance 

Computer modeling supported the comparative analysis by assessing the effect of each 
alternative on VOC contamination.  The modeling was used primarily to evaluate long-term 
effectiveness; short-term effectiveness (i.e., time to achieve cleanup objectives); and reduction of 
toxicity, mobility, or volume of contaminants. 

Modeling at Site 18 was performed using the coupled fluid energy and solute transport model 
and considered only groundwater.  Modeling at Site 24 was performed using three separate but 
linked computer codes (MODFLOW, MT3D, and MODPATH) and considered both soil and 
groundwater.  Because different models with different input parameters were used for Site 18 
and Site 24, a comparison of alternatives for Site 18 conditions with alternatives for Site 24 
conditions is not meaningful. 
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Section 9.1 presents a comparison of Site 18 alternatives, and Section 9.2 presents a comparison 
of Site 24 alternatives.  Table 9-1 summarizes the comparative analyses for both sites.  The 
selected alternative is a combination of a Site 18 alternative for remediation of the principal 
aquifer and a Site 24 alternative for remediation of groundwater in the shallow groundwater unit.  
(Remediation of soil is addressed in a separate ROD.) 

9.1 COMPARISON OF SITE 18 ALTERNATIVES 
Table 9-2 compares Alternatives 1, 2A, 6A, 7A, 7B, 8, and 8A in terms of TCE mass 
removed in 20 years, simulated time to clean up the principal aquifer to achieve TCE 
concentrations less than the MCL, and cost.  The information from this table and 
additional information provided in the OU-1 IAFS and the Alternative 8A technical 
memorandum (BNI 2001) provide the basis for the comparative analysis presented 
below. 

9.1.1 Threshold Criteria 
Threshold criteria include overall protection of human health and the environment and 
compliance with applicable or relevant and appropriate requirements.  An alternative 
must meet both threshold criteria to be eligible for selection. 

9.1.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Assesses whether a cleanup remedy provides adequate public health protection and 
describes how health risks posed by the site will be eliminated, reduced, or controlled 
through treatment, engineering controls, or institutional and regulatory controls. 

Alternative 1 (no action) would not substantially alter the current or potential future risks 
to human health or the environment.  The HHRA performed in the OU-1 RI/FS showed 
that the risks based on results from two wells in the principal aquifer exceeded the U.S. 
EPA guideline of 10-4 because of the presence of benzene or TCE.  Noncarcinogenic 
risks in the principal aquifer also exceeded U.S. EPA guidelines because of the presence 
of TCE in five wells and the presence of carbon tetrachloride in two wells. 

Alternative 1 would not reduce these risks significantly, nor would it reduce the potential 
for further migration of VOCs from the shallow groundwater unit to the principal aquifer. 
Because it does not reduce risks or provide source control measures to prevent migration 
from the shallow groundwater unit to the principal aquifer, Alternative 1 is not 
considered protective of human health and the environment. 

Alternatives 2A, 6A, 7A, 7B, 8, and 8A would reduce risks by inhibiting contaminant 
migration from on-Station source areas and by reducing the VOC concentrations in the 
principal aquifer to MCLs.  These measures would assist in restoring the principal aquifer 
to allow its designated beneficial uses.  Although the time required to remediate the 
principal aquifer is significant (Table 9-2), Alternatives 2A, 6A, 7A, 7B, 8, and 8A would 
be more effective than Alternative 1.  Until cleanup goals are achieved, Alternatives 2A, 
6A, 7A, 7B, 8, and 8A would use institutional controls to prevent inadvertent use of 
contaminated groundwater. 
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Table 9-1 
Comparative Analysis of Remedial Alternativesa 

Site 18 Alternatives Site 24 Alternatives 

U.S. EPA Criteria 

No 
Action 

1 2A 6A 7A 7B 8 8A 9 10A 10B 11 

Preferred 
Remedy 
8A/10B′

1 Overall Protection of Human 
Health and the Environment X 4 4 4 4 4 4 4 4 4 4 4 

2 Compliance with Applicable or 
Relevant and Appropriate 
Requirements 

NA 4 4 4 4 4 4 4 4 4 4 4 

3 Long-Term Effectiveness and 
Permanence 

○ ◕ ● ◒ ◒ ● ● ● ◕ ● ● ● 

4 Reduction of Toxicity, Mobility, 
or Volume of Contaminants 
Through Treatment 

○ ◕ ● ◒ ◒ ● ● ● ◒ ◕ ● ● 

5 Short-Term Effectiveness ○ ● ● ◕ ● ◒ ◕b ◕ ◒ ● ◕ ◕ 
6 Implementability ● ◒ NAF ◕ ◕ NAF ● ◒ NAF ◕ ◕ ● 
7 Cost ● ○ ◒ ◕ ◒ ◕ ◕ ◒ ◒ ◒ ● ◕ 
8 State Acceptance – State concurs with the preferred remedy. ● 
9 Community Acceptance – This criteria will be addressed in the Record of Decision.  

 
Notes: 
 a in this analysis, remedial alternatives for each site are only evaluated against each other; thus, Site 18 

Alternatives are not to be compared with Site 24 Alternatives 
 b by further optimizing the placement of extraction wells in the remedial design phase, remediation time may be 

significantly shortened 
 X – does not meet criteria 
 4 – meets criteria Relative Performance in Satisfying Criteria 
 
Acronyms/Abbreviations: ○ ◒ ◕ ● 
 NA – not applicable Least Fair Moderate Good 
 NAF – not administratively feasible Acceptable Performance Performance Performance
 U.S. EPA – United States Environmental Protection Agency Performance    

 
 



 
 
Date:  05/09/02 

Section 9   Summary of the Comparative Analysis of Alternatives 

page 9-4 Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro 
5/9/2006 12:50:52 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087j.doc 

Table 9-2 
Summary of Modeling Results for Site 18 Alternatives 

Alternative 

TCE Mass Removed from 
Shallow Groundwater Unit 

and Principal Aquifer 
in 20 years (lb) 

Simulated Time to 
Clean Up Principal 

Aquifer (years) 
Present Worth Costa,b 

($ million) 

1 3,110 > 100 0 
2A 12,540 43 56.4 
6A 13,750 49 40.3 
7A 11,830 60 34.0 
7B 11,750 54 48.2 
8 13,200 70 32.3 

8A 14,000 95c 33.6 

Notes: 
a cost estimates are taken from the OU-1 IAFS and are presented in 1995 dollars 
b for comparison purposes, indemnification costs from the settlement agreement are not 

included in any of the IDP alternatives 
c computer modeling shows that Alternative 8A is the most effective alternative during the 

first 20 years of operation at removing the initial mass of VOC contamination; by further 
optimizing placement of the extraction wells in the remedial design phase, remediation 
time may be significantly shortened 

Acronyms/Abbreviations: 
IAFS – interim-action feasibility study 
IDP – Irvine Desalter Project 
lb – pound 
OU – operable unit 
TCE – trichloroethene 
VOC – volatile organic compound 

Because Alternatives 2A, 6A, 7A, 7B, 8, and 8A would inhibit migration of contaminated 
groundwater from the source area, remediate groundwater to MCLs within a reasonable 
time period, and prevent use of groundwater until it is remediated, these alternatives are 
considered protective of human health and the environment. 

9.1.1.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE REQUIREMENTS 

Addresses whether a cleanup remedy will meet all federal, state, and local environmental 
statutes or requirements. 

CERCLA § 121(d)(1) (42 U.S.C. § 9621[d]) specifies that remedial actions must attain a 
degree of cleanup that assures protection of human health and the environment.  
Additionally, remedial actions that leave hazardous substances, pollutants, or contaminants 
on-site must meet standards, requirements, limitations, or criteria that are ARARs.  Federal 
ARARs for any site may include requirements under any federal environmental laws.  State 
ARARs include promulgated requirements under state environmental or facility-siting laws 
that are more stringent than federal ARARs and that have been identified by the state in a 
timely manner. 



 
 

Date:  05/09/02 

Section 9   Summary of the Comparative Analysis of Alternatives 

Draft Final Record of Decision – Sites 18 and 24, Former MCAS El Toro page 9-5 
5/9/2006 12:50:52 PM sam l:\word_processing\reports\cto062\rod\sites 18 and 24\draft final from archive cd\2002087j.doc 

CERCLA § 121 states that, at the completion of a remedial action, a level or standard of 
control required by an ARAR will be attained for wastes that remain on-site.  In addition, 
the NCP, 40 C.F.R. § 300.435(b)(2), requires compliance with ARARs during the 
remedial design/remedial action.  Because ARARs are triggered only when a remedial 
action is taken, no discussion of ARARs is needed for Alternative 1. 

Alternatives 2A, 6A, 7A, 7B, 8, and 8A are expected to comply with all ARARs for  
Site 18, meeting the remedial goals for the principal aquifer and thereby complying with 
the requirements of the Water Quality Control Plan (WQCP), federal or state MCLs for 
organic compounds, and RCRA groundwater protection standards.  The time needed to 
meet the remedial goals would be significant (Table 9-2).  In the interim, these 
alternatives would rely on institutional controls to prevent exposure to contamination  
in groundwater. 

Alternatives 2A, 6A, 7A, 7B, 8, and 8A would also comply with RCRA hazardous waste 
management requirements for managing extracted groundwater (as needed) and other 
potentially hazardous waste such as drill cuttings from well installations (as needed)  
and would comply with the executive orders on floodplain protection, National 
Archaeological and Historical Preservation Act, Clean Air Act, and substantive portions 
of the South Coast Air Quality Management District (SCAQMD) rules for VOCs in 
emissions from the air stripper. 

The state of California interprets State Water Resources Control Board (SWRCB) 
Resolution (Res.) 68-16 as prohibiting migration of existing groundwater contamination.  
The DON has considered this position and has determined that further migration of 
already contaminated groundwater is not a discharge governed by the language of the 
resolution.  That is, the resolution is intended to apply to new discharges to maintain 
existing high-quality waters and is not intended to apply to restoration of waters that have 
already been degraded.  Therefore, the DON accepts Resolution 68-16 as an ARAR for 
new discharges only. 

For alternatives involving injection (Alternatives 2A, 7A, and 7B), extracted groundwater 
would be treated to remove VOCs to a concentration at or below the analytical detection 
limits before injection into the shallow groundwater unit or the principal aquifer.  The 
treated groundwater would be injected into an area of the same aquifer where it would 
not exceed the background levels of TDS and nitrates. 

9.1.2 Primary Balancing Criteria 
Primary balancing criteria include long-term effectiveness and permanence, reduction of 
toxicity, mobility or volume, short-term effectiveness, implementability, and cost.  These 
are used to weigh trade-offs among alternatives and identify the most favorable. 

9.1.2.1 LONG-TERM EFFECTIVENESS AND PERMANENCE 
Refers to the ability of a remedy to continue protecting human health and the 
environment over time after the cleanup action is completed. 
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Alternative 1 would have little long-term effectiveness at reducing risk from VOC 
contamination in the groundwater or lessening VOC migration from the shallow 
groundwater unit to the principal aquifer.  As shown in Table 9-2, Alternatives 2A, 6A, 
7A, 7B, 8, and 8A would remove TCE mass more effectively than Alternative 1, and this 
removal would be permanent.  The VOC contamination would be captured by GAC and 
destroyed when the carbon is regenerated.  Alternatives 6A, 8, and 8A would be the most 
effective in reducing contaminant mass in the first 20 years of remediation because these 
alternatives each contain one or more extraction wells located in the area of highest TCE 
concentrations in the principal aquifer. 

The residual risk remaining when Alternatives 2A, 6A, 7A, 7B, 8, and 8A attain cleanup 
levels would be represented by MCLs and risk-based concentrations for VOCs, which 
U.S. EPA has determined are acceptable risk levels.  Because of the chemical interactions 
among organic compounds, soil, and water, VOC contamination may never be eliminated 
completely.  In an aquifer, TCE is in equilibrium between the soil and water phases.  As 
contaminated groundwater is extracted, it is replaced by cleaner groundwater, and the 
concentration of TCE is lowered.  TCE is sorbed to the solid phase then dissolves into the 
groundwater to recover the equilibrium, thereby raising the concentration, although 
theoretically to a lower level.  This cycle continues as long as groundwater continues to 
be extracted.  However, the process of desorption is not rapid and gradually slows over 
time, especially in aquifers where the contamination is not recent.  Also, sorbed organics 
may become trapped in pore spaces that are not in contact with the free water available 
for extraction.  For these reasons, while groundwater extraction is initially effective in 
removing VOCs, at some point a minimal  concentration (i.e., an asymptotic condition) 
would be reached and continued extraction would produce negligible reduction. 

9.1.2.2 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 
Refers to the degree to which a cleanup alternative uses treatment technologies to reduce 
1) harmful effects to human health and the environment (toxicity), 2) the contaminant’s 
ability to move (mobility), and 3) the amount of contamination (volume). 

Alternative 1 would provide no treatment or other active approach for the reduction of 
toxicity, mobility, or volume of the contaminants.  Based on simulation, a small amount of 
TCE mass (about 3 percent of the total) would be removed after 20 years by the background 
water pumping through the irrigation wells at the downgradient edge of the plume, and about 
13 percent would biodegrade during 20 years.  However, this would be substantially less 
reduction of TCE mass than any of the other Site 18 alternatives would achieve. 

Alternatives 2A, 6A, 7A, 7B, 8, and 8A provide a significant reduction in toxicity, 
mobility, and volume.  Groundwater extraction and treatment using GAC are demonstrated 
remedial technologies that are permanently effective in removing VOCs.  VOCs are 
pulled to the surface through extraction wells where the VOC-laden stream is treated 
with GAC to reduce concentrations to levels below detection limits.  During this 
treatment, the VOCs are temporarily transferred to the carbon.  Once the GAC capacity 
has been attained, the activated carbon is removed from the site and transported to a 
regeneration facility where the VOCs are desorbed and thermally destroyed. 
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Groundwater modeling indicates that for Alternative 1, the plume of TCE in the principal 
aquifer exceeding 5 μg/L would increase in extent after 20 years to cover an 1,428-acre 
area (Table 9-3).  In contrast, the plume area under Alternative 8A would be 1,073 acres 
(a 25 percent reduction over Alternative 1).  Under Alternatives 6A and 8, the plume area 
would be 939 and 979 acres, respectively, representing a 34 percent and 31 percent 
reduction over Alternative 1.  Alternatives 6A and 8 would be the most effective 
alternatives at reducing the areal extent of the TCE plume.  Alternative 8A would be 
moderately effective at reducing the areal extent of the plume but the most effective at 
reducing the mass of TCE in the principal aquifer (Table 9-3). 

Table 9-3 
Plume Area in Principal Aquifer After 20 Years 

(in acres) 

Alternative TCE Plume Area Exceeding MCL in Principal Aquifer 

1 1,428 
2A 1,080 
6A 939 
7A 1,308 
7B 1,303 
8 979 

8A 1,073 

Acronyms/Abbreviations: 
MCL – maximum contaminant level 
TCE – trichloroethene 

9.1.2.3 SHORT-TERM EFFECTIVENESS 
Assesses how well human health and the environment will be protected from impacts due to 
construction and implementation of a remedy.  Also considers time to reach cleanup goals. 

Alternative 1 would not entail any on-site remedial activities and, therefore, would not 
impact the surrounding community, workers, or the environment.  The time required for 
Alternative 1 to be protective of human health and the environment would be controlled 
by background pumping and the rate of natural attenuation processes and is expected to 
exceed 100 years. 

Short-term impacts associated with the implementation of Alternatives 2A, 6A, 7A, 7B, 8, 
and 8A include the increased risk of exposure to workers through the handling of 
contaminated soils and groundwater.  An additional short-term impact of these alternatives is 
the risk of vehicular accidents and releases during transport of contaminated GAC.  Potential 
on-site exposures and risks from these activities would be controlled through use of personal 
protective equipment, monitoring, and compliance with a site-specific safety and health plan.  
Transport risks would be minimized to the extent feasible by using a licensed commercial 
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hauler, and impacts on the surrounding community or the environment are expected to be 
negligible.   None of the actions taken in Alternatives 2A, 6A, 7A, 7B, 8, and 8A are 
expected to cause adverse short-term health effects. 
The time to achieve remediation goals (Table 9-2) is highly dependent on well location 
and subsurface conditions.  Alternative 1 requires the most time (100 years) to achieve 
cleanup because this alternative uses no containment wells to prevent movement of 
contaminated groundwater from the shallow groundwater unit to the principal aquifer and 
no extraction wells to remove and treat contaminated groundwater.   
Alternatives 8 and 8A also require a considerable time to reach cleanup goals (70 and 95 
years, respectively).  These alternatives use containment wells to prevent migration from 
the source area and one (Alternative 8) or two (Alternative 8A) wells within the hot spot 
in the principal aquifer to extract contaminated groundwater.  The extraction wells within 
the hot spot reduce the gradient between the center and toe of the plume, slowing down 
the flow of contaminated groundwater and extending the cleanup time. 
Alternative 7A, which requires approximately 60 years to reach cleanup goals, uses 
containment wells to prevent migration from the source area but allows the plume to 
attenuate naturally once it reaches the principal aquifer. 
Alternatives 6A and 7B reduce the cleanup time over Alternatives 7A, 8, and 8A by 
adding two extraction wells at the toe of the plume.   
Alternative 2A requires the least time to reach cleanup goals (43 years) because treated 
groundwater is injected back into the principal aquifer to flush the aquifer and increase 
movement of groundwater toward the extraction wells at the toe of the plume. 

9.1.2.4 IMPLEMENTABILITY 
Refers to the technical feasibility (how difficult the remedy is to construct and operate) 
and administrative feasibility (coordination with other agencies) of a remedy.  Factors 
such as availability of materials and services needed are considered. 
Alternative 1 is the most easily implemented alternative from a technical perspective 
because it would involve no on-site construction or other remediation activities.   
Alternatives 2A, 6A, 7A, 7B, 8 and 8A would include the construction of extraction and 
monitoring wells, conveyance piping, and treatment facilities, as well as operation, 
maintenance, and performance monitoring.  Construction and operation of these 
components entail standard, proven practices known to be readily implementable.  
Difficulties regarding feasibility, availability of equipment and services, or schedule are 
not anticipated. 
The monitoring program used by these alternatives would provide early warning of changes 
in contaminant concentrations or groundwater flow that may require modification of 
extraction rates, well locations, or treatment methods to attain remedial objectives. 
Wells located off-Station require acquisition of property or easements for the 
construction of extraction wells and conveyance facilities.  Coordination with California 
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Department of  Transportation or local transportation authorities would be sought if the 
installation of conveyance facilities were to affect transportation rights-of-way. 

Alternatives 6A, 8, and 8A require the DON and OCWD/IRWD to agree on and resolve 
operational, financial, and liability concerns, including responsibility for capital 
investments and use of shared facilities for the IDP, before implementation.  Such a 
settlement agreement has been reached and is discussed further in Section 10.  A copy of 
the agreement is included as an attachment to this ROD and in the administrative record 
for Former MCAS El Toro. 

9.1.2.5 COST 
Evaluates the estimated capital costs and present worth in today’s dollars required for 
design and construction and long-term operation and maintenance costs of a remedy. 

Table 9-2 lists cost estimates for the Site 18 alternatives.  There are no costs associated 
with Alternative 1.  Alternative 8 is the least costly of the other alternatives, followed 
closely by Alternatives 8A and 7A. 

9.1.3 Modifying Criteria 
Modifying criteria include state and community acceptance.  State acceptance is taken 
into account during development of the proposed plan and ROD.  Public acceptance is 
considered through comments received during the public comment period. 

9.1.3.1 STATE ACCEPTANCE 
Reflects whether the state of California’s environmental agencies agree with, oppose, or 
have no objection to or comment on the Marine Corps’ preferred alternative. 

DTSC and RWQCB have reviewed the Site 18 Interim Action RI/FS Report and the 
Proposed Plan and concur with the selected remedy for groundwater remediation at Site 18. 

9.1.3.2 COMMUNITY ACCEPTANCE 
Evaluates whether community concerns are addressed by the remedy and if the 
community has a preference for a remedy.  Although public comment is an important 
part of the final decision, the Marine Corps is compelled by law to balance community 
concerns with the other criteria. 

The Proposed Plan has been presented to the community and discussed at a public 
meeting.  The responsiveness summary portion of this ROD addresses the public’s 
comments and concerns about the selected remedy. 
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9.2 COMPARISON OF SITE 24 ALTERNATIVES 
Table 9-4 compares Alternatives 1, 9, 10A, 10B/10B′, and 11 in terms of TCE mass 
removed in 20 years, simulated time to clean up the shallow groundwater unit, and 
present worth cost.  The information from this table and additional information provided 
in the Site 24 FS Report (BNI 1997c) provide the basis for the comparative analysis 
presented below. 

Table 9-4 
Summary of Modeling Results for Site 24 Alternatives 

Alternative 

TCE Mass Removed from 
the Shallow Groundwater 

Unit in 20 years  
(pounds) 

Simulated Time to Clean 
Up Shallow 

Groundwater Unit 
(years) 

Present Worth Cost* 
($ million) 

1 0 >80 0 
9 1,860 44 41.7 

10A 1,340 80 46.2 
10B/10B′ 1,550 19/20 47.6 

11 1,830 38 23.8 

Note: 
* cost estimates are taken from the Site 24 FS Report and are presented in 1997 dollars 

Acronyms/Abbreviations: 
FS – feasibility study 
TCE – trichloroethene 

9.2.1 Threshold Criteria 
Threshold criteria include overall protection of human health and the environment and 
compliance with applicable or relevant and appropriate requirements.  An alternative 
must meet both threshold criteria to be eligible for selection. 

9.2.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Assesses whether a cleanup remedy provides adequate public health protection and 
describes how health risks posed by the site will be eliminated, reduced, or controlled 
through treatment, engineering controls, or institutional and regulatory controls. 

The excess upper-bound cancer risk presented by exposure to VOCs in the shallow 
groundwater unit based on a residential exposure scenario was on the order of 2 in 1,000 
(2 × 10-3), which exceeds U.S EPA guidelines for generally acceptable carcinogenic  
risks.  The HHRA also indicated that the VOC concentrations in groundwater of the 
shallow groundwater unit were high enough to potentially cause noncarcinogenic effects 
to receptors. 
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Alternative 1 would not reduce these risks significantly, nor would it reduce the potential 
for further migration of VOCs from the shallow groundwater unit to the principal aquifer 
and thus would not provide for the protection of human health or the environment. 

Alternatives 9, 10A, 10B/10B′, and 11 would reduce risks by minimizing VOC migration 
from the shallow groundwater unit to the principal aquifer.  The alternatives would, over 
time, also reduce VOC concentrations in the shallow groundwater unit to MCLs.  These 
measures would assist in the restoration of both the shallow groundwater unit and 
principal aquifer to their designated beneficial uses.  Until cleanup goals are achieved, 
Alternatives 9, 10A, 10B/10B′, and 11 would use institutional controls (land-use 
restrictions) to prevent domestic use of contaminated groundwater. 

Because Alternatives 9, 10A, 10B/10B′, and 11 would inhibit migration of VOCs from 
the shallow groundwater unit to the principal aquifer, remediate groundwater to MCLs 
within a reasonable time, and prevent domestic use of contaminated groundwater until 
remediation has been accomplished, these alternatives are considered protective of 
human health and the environment. 

9.2.1.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE REQUIREMENTS 

Addresses whether a cleanup remedy will meet all federal, state, and local environmental 
statutes or requirements. 

Because ARARs are only triggered when a remedial action is conducted, they are not 
applicable for Alternative 1. 

Alternatives 9, 10A, 10B/10B′, and 11 are expected to comply with all ARARs for  
Site 24, meeting the remedial goals for the shallow groundwater unit and thereby 
complying with the requirements of the WQCP, federal and state MCLs for organic 
compounds, and RCRA groundwater protection standards.  The time required to meet the 
remedial goals would be significant (Table 9-4); in the interim, these alternatives would 
rely on institutional controls to prevent exposure to contamination in groundwater. 

Alternatives 9, 10A, 10B/10B′, and 11 also comply with the RCRA hazardous waste 
management requirements for managing extracted groundwater and other potentially 
hazardous waste such as drill cuttings from well installations and spent GAC. 

Characterization of groundwater extracted from the shallow groundwater unit will  
be performed during the remedial design phase to evaluate whether RCRA design 
standards apply. 

Alternatives 9, 10A, 10B/10B′, and 11 would also comply with the executive orders on 
floodplain protection, National Archaeological and Historical Preservation Act, Clean 
Air Act, and substantive requirements of the SCAQMD for VOCs in emissions from the 
SVE treatment facility. Alternatives 9 and 11 would comply with SWRCB Res. 68-16 in 
that groundwater would be extracted, treated to reach a concentration at or below the 
analytical detection limit, and injected into an area of the shallow groundwater unit where 
the background levels of TDS and nitrates are not exceeded. 
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9.2.2 Primary Balancing Criteria 
Primary balancing criteria include long-term effectiveness and permanence, reduction of 
toxicity, mobility or volume, short-term effectiveness, implementability, and cost.  These 
are used to weigh trade-offs among alternatives and identify the most favorable. 

9.2.2.1 LONG-TERM EFFECTIVENESS AND PERMANENCE 
Refers to the ability of a remedy to continue protecting human health and the 
environment over time after the cleanup action is completed. 

Alternative 1 would have little long-term effectiveness at reducing risk from VOC 
contamination in the groundwater.  Alternative 1 is assumed to have no impact on the 
mass of TCE in the shallow groundwater unit (Table 9-4). 

Alternatives 9, 10A, 10B/10B′, and 11 would remove TCE mass from groundwater much 
more effectively than Alternative 1, and removal would be permanent.  The VOC 
contamination would be captured by GAC and destroyed when the carbon is regenerated.  
Alternatives 9 and 11 would be the most effective in removing contaminant mass in the 
first 20 years of remediation (Table 9-4). 

The extraction and treatment technology used to remediate groundwater is expected to 
achieve MCLs.  However, VOC contamination in groundwater is not likely to be 
completely eliminated through extraction and treatment (see Section 9.1.2.1). 

9.2.2.2 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 
Refers to the degree to which a cleanup alternative uses treatment technologies to reduce 
1) harmful effects to human health and the environment (toxicity), 2) the contaminant’s 
ability to move (mobility), and 3) the amount of contamination (volume). 

Alternative 1 would provide no treatment or other active approach for the reduction of 
toxicity, mobility, or volume of the contaminants. 

Alternatives 9, 10A, 10B/10B′, and 11 would reduce toxicity, mobility, and volume of 
TCE.  Groundwater extraction and treatment with GAC are well-demonstrated 
technologies for removing VOCs from groundwater.  The VOCs present in groundwater 
are drawn to the surface through extraction wells, piped to a treatment unit, and passed 
through GAC.  Once the GAC capacity is attained, the activated carbon is removed from 
the site and transported to a regeneration facility where the VOCs are desorbed and 
thermally destroyed. 

Under Alternative 1, the length of the TCE plume in the shallow groundwater unit 
exceeding 5 μg/L would be 5,900 feet, and its area would be 9,800,000 square feet  
(Table 9-5).  In contrast, the plume length and area for Alternative 10B/10B′ would be  
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Table 9-5 
Length and Area of TCE Plume Exceeding MCL in Shallow Groundwater Unit 

Alternative 
TCE Plume Length 

Exceeding MCL (feet) 
TCE Plume Area  

(1,000 square feet) 

1 5,900 9,800 
9 870 209 

10A 2,900 2,200 
10B/10B′ 0 0 

11 480 8 

Acronyms/Abbreviations: 
MCL – maximum contaminant level 
TCE – trichloroethene 

reduced to zero because this alternative would achieve cleanup goals in less than 
20 years.  Alternatives 9 and 11 are more effective for mass removal than Alternative 
10B/10B′ (Table 9-4) because they involve injecting water into the shallow groundwater 
unit to flush out residual contamination from the pore spaces.  Alternatives 10A and 
10B/10B′, which would not involve injection, may dewater portions of the shallow 
groundwater unit over time. 

9.2.2.3 SHORT-TERM EFFECTIVENESS 
Assesses how well human health and the environment will be protected from impacts due to 
construction and implementation of a remedy.  Also considers time to reach cleanup goals. 

Alternative 1 would not entail any on-site remedial activities and, therefore, would not 
impact the surrounding community, workers, or the environment.  The time required for 
this alternative to be protective of human health and the environment would be controlled 
by the rate of natural attenuation processes and is expected to exceed 80 years 
(Table 9-4). 

Short-term impacts of Alternatives 9, 10A, 10B/10B′, and 11 include the increased risk of 
exposure to workers from handling contaminated soils, vapors, and groundwater.  An 
additional short-term impact of these alternatives is the risk of vehicular accidents and 
releases during transport of contaminated GAC.  Potential on-site exposures and risks 
from these activities would be controlled through use of personal protective equipment, 
monitoring, and compliance with a site-specific safety and health plan.  Transport risks 
would be minimized to the extent feasible by using a licensed commercial hauler.  
Impacts on the surrounding community or the environment are expected to be negligible, 
because any inadvertent releases to the atmosphere would be diluted before reaching the 
closest communities.  None of the actions in Alternatives 9, 10A, 10B/10B′, or 11 would 
cause adverse short-term health effects. 
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Groundwater is expected to reach MCLs in 19/20 (Alternative 10B/10B′) to 80 years or 
longer (Alternatives 1 and 10A) (Table 9-4).  Alternative 10B would require the shortest 
time to remediate the shallow groundwater unit. 

9.2.2.4 IMPLEMENTABILITY 
Refers to the technical feasibility (how difficult the remedy is to construct and operate) 
and administrative feasibility (coordination with other agencies) of a remedy.  Factors 
such as availability of materials and services needed are considered. 

Technically, Alternative 1 is the easiest to implement because it would involve no on-site 
construction or other remedial activities. 

Implementation of Alternatives 9, 10A, 10B/10B′, and 11 would include construction of 
extraction wells, treatment facilities, interconnecting piping, and, for Alternatives 9 and 11, 
injection wells and associated piping.  The groundwater extraction and treatment portion of 
Alternatives 9, 10A, 10B/10B′, and 11 would be readily implementable.  Extraction and 
injection wells, piping, and treatment facilities are readily constructed, and treatment of 
groundwater using GAC is a proven, reliable technology.  Implementation of Alternatives 
10A and 10B/10B′ would require the DON and OCWD/IRWD to reach agreement on 
operational, financial, and liability concerns, including responsibility for capital 
investments and use of shared facilities for the IDP.  However, as noted in Section 10.4, 
such an agreement has already been reached, so there are no anticipated technical or 
administrative barriers to implementation of any of the active Site 24 alternatives. 

9.2.2.5 COST 
Evaluates the estimated capital costs and present worth in today’s dollars required for 
design and construction and long-term operation and maintenance costs of a remedy. 

Table 9-4 shows cost estimates for groundwater remediation at Site 24.  There are no 
costs associated with Alternative 1.  Alternatives 9 and 11 are the least costly alternatives 
for remediation of groundwater at Site 24. 

9.2.3 Modifying Criteria 
Modifying criteria include state and community acceptance.  State acceptance is taken 
into account during development of the proposed plan and ROD.  Public acceptance is 
considered through comments received during the public comment period. 

9.2.3.1 STATE ACCEPTANCE 
Reflects whether the state of California’s environmental agencies agree with, oppose, or 
have no objection to or comment on the DON’s preferred alternative. 

DTSC and RWQCB have reviewed the Site 24 RI report for soil and groundwater, the 
Site 24 FS Report for groundwater, and the Proposed Plan for Site 18 and Site 24; both 
concur with the selected remedy for remediation of groundwater at Site 24.  The state has 
also reviewed the closure report for vadose zone remediation at Site 24. 
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9.2.3.2 COMMUNITY ACCEPTANCE 
Evaluates whether community concerns are addressed by the remedy and if the 
community has a preference for a remedy.  Although public comment is an important 
part of the final decision, the DON is compelled by law to balance community concerns 
with the other criteria. 

The Proposed Plan has been presented to the community and discussed at a public 
meeting.  The responsiveness summary (located at the end of this ROD) addresses public 
comments and concerns about the selected remedy. 
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Section 10 
SELECTED REMEDY 
Based on the RI/FS reports for Sites 18 and 24, the administrative record for these sites, as well 
as an evaluation of comments submitted by interested parties during the public comment period, 
the DON has selected Alternative 8A as the remediation method for the principal aquifer at  
Site 18 and Alternative 10B′ (pronounced 10B prime) as the remediation method for the shallow 
groundwater unit at Site 24.  This represents the final remedy for groundwater at Sites 18 and 24.  
Remediation of soil is addressed in a separate ROD. 

The selected remedy for groundwater includes: 

• construction, operation, and maintenance of a groundwater extraction system to 
remove VOCs from groundwater; 

• performance monitoring throughout the remedial action; 

• treatment of VOC-contaminated groundwater using air stripping and treatment of 
VOC vapors with activated carbon filters to meet air quality standards before 
discharge to the atmosphere; 

• confirmatory groundwater sampling at the end of the remediation to confirm that 
VOC concentrations meet federal and state cleanup levels; and 

• institutional controls to prevent use of contaminated groundwater, protect equipment, 
and allow access to the DON, OCWD/IRWD, and regulatory agency personnel. 

10.1 GROUNDWATER REMEDIATION 
The CERCLA component of Alternative 8A consists of three extraction wells within  
the TCE plume in the principal aquifer (ET-1, ET-2, and IRWD-78) (Figure 10-1 and 
Section 10.2).  The extract number and locations of the wells will be established by 
OCWD/IRWD and regulatory agencies during the remedial design phase.  Groundwater 
is extracted from wells ET-1 and ET-2 and conveyed to the IDP treatment plant where it 
is treated to remove VOCs (CERCLA treatment) and reduce dissolved solids (non-
CERCLA treatment).  The treated groundwater is then distributed for nonpotable uses.  
Initial extractions from well IRWD-78 will be conveyed to IRWD’s nonpotable water 
system.  If the VOCs exceed their respective MCLs in this well, the extracted 
groundwater will be conveyed to the IDP treatment plant for VOC removal. 

Alternative 10B′ consists of 49 extraction wells within the areas of highest TCE 
concentration in the shallow groundwater unit at Site 24 (Figure 10-2).  The exact 
number and locations of the wells will be established by the DON and regulatory 
agencies during the remedial design phase.  Alternative 10B′ differs from Alternative 
10B (as described in Section 8) in that the total extraction rate is reduced from 800 gpm 
to 440 to 550 gpm.  Alternative 10B′ was evaluated by means of a sensitivity run during 
groundwater modeling for the Site 24 FS.  Even though the total pumping rate is reduced, 
the time to remediate TCE in groundwater in the shallow groundwater unit to the MCL is 
approximately the same for Alternative 10B′ as for Alternative 10B (i.e., 20 years for  
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Alternative 10B′ and 19 years for Alternative 10B).  A schematic process flow diagram 
of Alternative 8A and Alternative 10B′ is included as Figure 10-3.  Groundwater from 
the shallow groundwater unit is blended with groundwater from the principal aquifer 
prior to treatment at the IDP. 

The conceptual groundwater monitoring well network consists of approximately 58 
groundwater monitoring wells in the principal aquifer plus an additional 38 groundwater 
monitoring wells screened in the shallow groundwater unit and intermediate zone at Site 24.  
The number of wells and configuration of the monitoring well network will be established by 
the DON and regulatory agencies during the remedial design phase. 

10.2 CERCLA COMPONENTS OF THE IDP 
CERCLA groundwater remediation components in the principal aquifer consist of the 
following: 

• extraction wells IRWD-78, ET-1, and ET-2, and injection well IDP-1 located 
within the VOC plume in the principal aquifer 

• piping and pipeline conveyance system from wells IRWD-78, ET-1, and ET-2 to 
the CERCLA VOC treatment system located at the Central Treatment Plant 
(reference red line on Figure 10-1), and the piping and pipeline conveyance 
system from the CERCLA nonpotable VOC treatment system located at the 
Central Treatment Plan to injection well IDP-1 (reference blue line on  
Figure 10-1) 

• separate CERCLA nonpotable VOC treatment system (including air strippers 
and off-gas granular-activated carbon units) located at the Central Treatment 
Plant for VOC-contaminated groundwater extracted from both the shallow 
groundwater unit and principal aquifer 

• shared component assets at the Central Treatment Plant including site real 
property, buildings, site improvements, telemetry, transformers, and other 
electrical improvements and central monitoring and control systems 

• groundwater monitoring wells associated with remediation of the VOC plume 

CERCLA groundwater remediation components in the shallow groundwater unit consist 
of the following: 

• DON’s extraction wells for interception and removal of VOC-contaminated 
groundwater in the shallow groundwater unit 

• DON’s pumping and pipeline conveyance from those extraction wells to the IDP 
nonpotable pipeline feedwater conveyance system’s point of connection at the 
Former MCAS El Toro boundary 

• groundwater monitoring wells associated with remediation of the VOC plume 
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10.3 NON-CERCLA COMPONENTS OF THE IDP 
The DON is obligated under CERCLA and the NCP to remediate releases of hazardous 
substances at Former MCAS El Toro.  Groundwater in the vicinity of the Station contains 
inorganic compounds, including TDS, sulfate, nitrate, and chloride, at concentrations 
exceeding the drinking water standards and the applicable water quality objectives in the 
WQCP, Santa Ana River Basin (RWQCB 1995).   

Former MCAS El Toro is located in an area where the historically predominant land uses 
have been for citrus orchards, field crops, and grazing.  The observed concentrations of 
inorganic parameters in groundwater, particularly TDS and nitrate, are generally 
considered to be the result of naturally occurring subsurface conditions and past and 
current land uses, particularly past agricultural practices. 

The Interim Action OU-1 RI Report Appendices (JEG 1996d) provide the following 
conclusions on the occurrence of TDS and nitrate contamination in groundwater in the 
Irvine Subbasin. 

• The widespread occurrence of elevated TDS concentrations in groundwater near 
Former MCAS El Toro has been documented for more than 100 years. 

• Former MCAS El Toro is not the source of the regional TDS concentrations in 
the Irvine Subbasin.  The principal sources of TDS appear to be marine 
sediments; fine-grained materials, specifically clays, in the sediments of the 
Irvine Subbasin; subsurface inflow of groundwater through marine sedimentary 
rocks of the Santa Ana Mountains and San Joaquin Hills; and accumulated salts 
in irrigation return flow. 

• The widespread occurrence of nitrate contamination near former MCAS  
El Toro has been documented for the past 25 years. 

• Former MCAS El Toro is not the source of the regional nitrate groundwater 
contamination.  Nitrate contamination is attributed to past agricultural use, farm 
animal waste, landscaping, domestic septic tank wastewater disposal, and 
industrial operation discharges. 

Because elevated concentrations of TDS and nitrate result from naturally occurring 
subsurface conditions and past and current land uses not associated with the Former 
MCAS El Toro, the remedial objectives do not include cleanup goals for TDS and 
nitrates.  Cleanup of these substances at the IDP is considered outside the scope of the 
CERCLA action for Sites 18 and 24 and is being separately addressed by OCWD/IRWD. 

In addition to the three CERCLA extraction wells located within the VOC groundwater 
plume, OCWD/IRWD also plan to extract groundwater from four wells (IRWD 75, 76, 
77, and 110) located outside the VOC plume in the principal aquifer.  This water will be 
conveyed to the IDP treatment plant via a separate conveyance line for treatment to 
remove dissolved solids and nitrates.  Treated groundwater from areas outside the VOC 
plume will be distributed to the public for domestic purposes.  Because groundwater in 
the potable system is extracted from areas that already meet cleanup standards for VOCs, 
treatment of this groundwater is not considered part of the CERCLA remedy. 
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10.4 SETTLEMENT AGREEMENT 
Groundwater extracted from the shallow groundwater unit and from areas within the 
VOC plume in the principal aquifer will be blended and transported to the IDP for 
treatment.  The DON, DOJ, OCWD, and IRWD have reached a Settlement Agreement 
regarding modification of the IDP to accept and treat groundwater from Sites 18 and 24 
for VOC removal.  According to this agreement, the United States will bear the VOC 
treatment costs, and OCWD/IRWD will continue to bear the normal costs associated with 
reclaimed water supply treatment requirements, including those for TDS and nitrates.  
The conceptual IDP that is modified to receive and treat VOCs is referred to in the 
Settlement Agreement as the modified IDP. 

Under terms of the Settlement Agreement, OCWD and IRWD have agreed that they shall 
not permanently terminate operation of the nonpotable portion of the IDP unless it has 
been demonstrated, and the DON has approved and U.S. EPA, DTSC, Cal/EPA 
Department of Health Services (DHS), and RWQCB have concurred in writing, that 
either a Force Majeure condition exists (as set forth in Section 10 of the FFA [1990]) or, 
in the alternative, that treatment of extracted groundwater to meet federal and state 
drinking water standards and adequately protect human health and the environment is 
technically impracticable from an engineering perspective consistent with the substantive 
criteria of 40 C.F.R. § 300.430(f)(1)(ii)(C)(3) and the NCP preamble at 55 Federal 
Register (Fed. Reg.) 8748 (08 March 1990).  (40 C.F.R. § 300.430[f][2][ii][C][3] provides 
that an alternative that does not meet an ARAR under federal environmental or state 
environmental facility citing laws may be selected when compliance with the requirement is 
technically impracticable from an engineering perspective.)  The availability of water from 
sources other than the principal aquifer and IDP at a lower cost to OCWD/IRWD and its 
customers (taking into account groundwater treatment costs) shall not be considered in 
evaluating technical impracticability. 

Temporary shutdown of the IDP is allowed: 

• for short-term routine maintenance; 

• in the event that contaminants not listed in Appendix 3 of the Settlement 
Agreement are reported in extracted groundwater during area groundwater 
monitoring or at extraction well locations; or 

• in the event that concentrations or equivalent mass levels are reported in excess 
of the concentrations for the contaminants listed in Appendix 2 of the Settlement 
Agreement at the point of connection of the DON’s shallow groundwater unit 
conveyance pipeline or the IDP central VOC treatment  
plant intake. 
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The party discovering the contaminants or concentrations shall promptly notify in writing 
the other parties, FFA signatories, DTSC, DHS, and the Santa Ana RWQCB; in this case, 
OCWD/IRWD may, without further notice, temporarily shut down the IDP. 

Within 7 calendar days following such initial notification, the parties, FFA signatories, and 
DHS will determine whether through adjusting flow rates, blending, or similar measures the 
Modified IDP can continue to adequately treat extracted groundwater to assure compliance 
with applicable federal and state drinking water standards at the point of distribution into the 
water supply infrastructure following treatment.  If the standards can be met, OCWD/IRWD 
shall immediately resume operations. 

If OCWD/IRWD determine that the drinking water standards cannot be met at the point 
of distribution into the water supply infrastructure following treatment, OCWD/IRWD 
may continue temporary shutdown of the modified IDP and shall develop a response 
plan.  This plan must be submitted to the DON, U.S. EPA, and Cal/EPA (including 
DTSC, DHS, and RWQCB) within 60 days and shall propose all practicable means to 
minimize the extent and duration of interruption of all or part of the groundwater 
extraction  
and treatment activities.  The response plan shall also specify a schedule for resumption 
of operations. 

Under the Settlement Agreement, the DON will provide OCWD/IRWD a copy  
of analytical data reports of all the validated analytical data collected by the DON and  
its authorized representatives and contractors from groundwater monitoring wells and 
on-Station extraction wells within 60 calendar days after such reports become available  
to the DON.  OCWD/IRWD will provide the DON with copies of analytical data reports 
of all analytical data they have collected from groundwater monitoring wells and 
Modified IDP production wells within 60 calendar days after the reports become 
available to OCWD/IRWD. 
A copy of the Settlement Agreement is included as Attachment E to this ROD.  The copy 
is attached for informational purposes only.  Contents of this agreement are not subject to 
comment nor deemed to be an enforceable component of this ROD. 

10.5 REMEDIAL DESIGN OF THE MODIFIED IDP 
In accordance with the Settlement Agreement (Attachment E), OCWD/IRWD will 
develop remedial design and remedial action deliverables for the Modified IDP and 
provide them to the DON so that the DON can review and submit them to U.S. EPA, 
DTSC, and RWQCB in accordance with the FFA schedule. 
Except with regard to the DON’s obligations as provided in the FFA, OCWD/IRWD is 
responsible for obtaining all locally issued licenses, permits, and approvals for 
construction and operation of the Modified IDP. 

10.6 CONTRACT FOR SHALLOW GROUNDWATER UNIT 
The DON, OCWD, and IRWD have entered into a separate contract to accept, treat, and 
take ownership of up to 440 to 550 gpm of groundwater extracted by the DON from the 
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shallow groundwater unit and delivered to OCWD/IRWD for VOC treatment. 
OCWD/IRWD is required to provide VOC remediation services regardless of whether 
the groundwater can be used for a reclaimed water supply.  If OCWD/IRWD determines 
that the groundwater cannot be used for the reclaimed water supply after treatment, 
OCWD/IRWD will be responsible for otherwise disposing of the treated groundwater at 
no additional cost to the DON.  One option being considered for disposal is injection into 
the principal aquifer via well IDP-1 (BNI 2001). 
The contract between the DON and OCWD/IRWD will remain in effect until U.S. EPA, 
DTSC, and RWQCB agree that the requirements of this ROD for cleanup of the shallow 
groundwater unit have been met.  At that time, remediation will be complete, the DON 
will discontinue extraction from the shallow groundwater unit and delivery to 
OCWD/IRWD, and the contract will be terminated. 
Permanent termination by OCWD/IRWD of the shallow groundwater treatment activities 
before completion of remediation will be considered a breach of contract unless the DON 
is relieved of its obligation to U.S. EPA, DTSC, and RWQCB to remediate VOC 
contamination in the shallow groundwater unit by an amendment of the ROD. 
The contract with OCWD/IRWD to accept, treat, and take ownership of groundwater 
from the shallow groundwater unit will continue even if the Modified IDP is terminated. 

10.7 BACKUP REMEDY FOR PRINCIPAL AQUIFER 
Based on currently available information, it is anticipated that the backup, contingency 
remedial action for the VOC contamination in the principal aquifer will consist of 
monitored natural attenuation if the IDP is terminated for any reason.  Natural attenuation 
was modeled in the OU-1 IAFS Addendum (Alternative 7A) and is discussed in Section 
8.1.4.  An enhanced monitoring well network would be used to assure that plume 
movement is halted and remediation is occurring as expected.  Modeling in the OU-1 
IAFS showed that this alternative will achieve the cleanup goals in the principal aquifer 
in approximately 60 years, which is shorter than the 95 years required for Alternative 8A 
(as currently designed) to achieve these goals. 
The U.S. EPA, DTSC, and RWQCB have indicated that they require the effectiveness of 
natural attenuation to be demonstrated before this technology may be selected as a 
remedial action alternative.  An evaluation of biodegradation at Site 18 (in Attachment A-2 
of the OU-1 IAFS) concluded that if any TCE degradation were occurring, reductive 
dechlorination would be the principal degradation pathway, and the presence of 1,2-DCE 
appears to indicate that such degradation is occurring.  After the IAFS, the U.S. Air Force 
Center for Environmental Excellence issued a technical protocol for evaluating natural 
attenuation (Wiedemeier et al. 1996).  This protocol was used to assess whether natural 
attenuation is occurring at Site 2, the Magazine Road Landfill (BNI 1998c).  Should 
termination of the modified IDP become an issue, the DON will use a similar 
methodology to evaluate monitored natural attenuation as a backup remedy for Site 18. 
A contingent remedial action is not necessary for the shallow groundwater unit because 
the DON, OCWD, and IRWD have entered into a contract stipulating that OCWD/IRWD  
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accept, treat, and take ownership of groundwater extracted by the DON from the shallow 
groundwater unit.  The contract will remain in effect until U.S. EPA, DTSC, and 
RWQCB agree that the requirements of this ROD for cleanup of the shallow groundwater 
unit have been met.  At that time, remediation will be complete, and the DON will 
discontinue groundwater extraction from the shallow groundwater unit.  

10.8 INSTITUTIONAL CONTROLS 
Institutional controls for the off- and on-Station portions of the groundwater plume are 
discussed in Sections 8.1.2.3, 8.2.2.2, and 8.2.2.3 and summarized below. 

10.8.1 Off-Station Groundwater Plume 
Institutional controls for the off-Station portion of the groundwater plume are intended to 
protect residents from use of VOC-contaminated groundwater from the principal aquifer and 
shallow groundwater unit for domestic purposes until cleanup goals are achieved.  The 
institutional controls for the off-Station portion of the VOC groundwater plume are based on 
local permit programs administered by the OCHCA and IRWD.  These agencies require that 
any person planning to construct a water well must apply for and obtain a permit for 
construction of such well.  The agencies are also authorized to include any necessary 
conditions in the permit to assure adequate protection of public health (Orange County Code, 
Article 2. Construction and Abandonment of Water Wells, and IRWD Rules and 
Regulations, Section 16. Water Wells).  The DON has received commitments from OCHCA 
and IRWD to provide the DON with copies of any well permit applications received or 
permits issued within the geographic scope of the off-Station groundwater plume exceeding 
federal and state MCLs until remediation of the plume has been completed.   

The DON has provided OCHCA and IRWD with copies of the maps in this ROD that 
delineate the off-Station groundwater plume.  The DON shall provide annually to 
OCHCA and IRWD updated copies of the map(s) beginning 1 year from the date of 
issuance of this ROD and ending when remediation of the plume has been completed. 

The OCHCA and IRWD shall have the lead in assuring that appropriate permits are 
obtained for construction of new water wells in the VOC groundwater plume and taking 
any necessary enforcement action to assure that such permits are obtained and complied 
with.  The DON shall provide annually U.S. EPA, DTSC, and RWQCB with copies of 
permit applications and permits that it has received from OCHCA and IRWD during the 
previous year, beginning 1 year from the date of issuance of this ROD and ending when 
remediation of the plume has been completed. 

10.8.2 On-Station Groundwater Plume 
Institutional controls for the on-Station portion of the groundwater plume are intended to 
prevent use of VOC-contaminated groundwater until cleanup goals are achieved in the 
shallow groundwater unit; protect the groundwater extraction, injection, and monitoring 
wells and associated piping and equipment; and assure access to the site by the DON and 
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regulatory agencies to assure that construction, O&M, and monitoring of the final remedy 
and any further investigation and response action are implemented.   
OCWD/IRWD will require access to Station property to implement the IDP.  The DON 
has agreed to provide reasonable access to the Station, including necessary rights-of-way 
or easements, for as long as the DON owns the property.  If the DON sells or leases 
property associated with this remedial action, the sale or lease agreements will contain 
provisions for continuing access, rights-of-way licenses, and easements as necessary.  
The DON will inform all prospective purchasers and lessees that a treatment system will 
be operating in accordance with this ROD and that the operator has the right (with 
reasonable notice and so as not to unreasonably interfere with the purchaser’s or lessee’s 
operations) to take soil samples on the property to confirm that current operations have 
not released hazardous substances that could impact the treatment system. 
OCWD/IRWD will also provide reasonable access to the DON, U.S. EPA, and Cal/EPA 
during normal business hours to sample pretreated and treated groundwater and 
groundwater collected in groundwater monitoring wells. 
On-Station institutional controls will consist of land-use restrictions that will be 
implemented through two separate legal instruments:  1) one or more Environmental 
Restriction Covenant and Agreements with DTSC addressing on-Station real property 
containing the Site 24 Shallow Groundwater Plume and associated buffer zone and 2) one 
or more quitclaim deeds/leases between transferee(s)/lessee(s) and the DON 
conveying/leasing on-Station real property containing the Site 24 Shallow Groundwater 
Plume and associated buffer zone.  The area requiring institutional controls at Site 24 is 
shown on Figure 10-4.  The Environmental Restriction Covenant and Agreement(s) will 
incorporate the land-use restrictions into restrictive covenants that run with the land and 
that are enforceable by DTSC against future transferees.  The Deed(s) will include the 
identical land-use restrictions in environmental restrictive covenants that run with the 
land and that will be enforceable by the DON against future transferees. In essence, the 
DON and DTSC will each have the legal authority to enforce the land-use restrictions 
and will share responsibility for their enforcement. 
The OCHCA and IRWD shall have the lead in assuring that appropriate permits are 
obtained for construction of new water wells in the on-Station VOC groundwater plume 
and taking any necessary enforcement action to assure that such permits are obtained and 
complied with.  The DON shall provide annually U.S. EPA, DTSC, and RWQCB with 
copies of permit applications and permits that it has received from OCHCA and IRWD 
during the previous year beginning 1 year from the date of issuance of this ROD and 
ending when remediation of the plume has been completed.  
The DON shall monitor and inspect the status of compliance with the land-use 
restrictions in the Environmental Restriction Covenant and Agreement(s) and quitclaim 
deed(s)/leases protecting on-Station extraction, injection, and drinking water wells, 
monitoring wells, and associated piping and equipment concurrently with inspections of 
such engineering controls and equipment as provided in the operations and maintenance 
plan.  The DON shall report the results of the inspections to the U.S. EPA, DTSC, and 
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RWQCB.  The operations and maintenance plan shall address the frequency of such 
reporting and the contents of the reports of the inspections. 
If a violation of such on-Station land-use restrictions is identified and/or documented by 
either the DON or DTSC, the entity identifying the violation will notify the others within 
10 working days of identifying the violation.  The DON, U.S. EPA, DTSC, and RWQCB 
shall then consult to determine what, if any, action(s) should be taken, which of them 
shall undertake the action(s), and when it/they shall be undertaken.  The results of such a 
consultation shall be formally documented in writing.  DTSC may enforce the 
Environmental Restriction Covenant and Agreement provisions. 

10.9 MONITORING 
Groundwater monitoring will be performed to assess the effectiveness of groundwater 
remediation and to provide early notice of potential groundwater plume movement.  The 
monitoring well configuration will be designed to assess changes in VOC concentrations 
and plume configuration and to determine whether downgradient plume migration or 
migration toward the non-CERCLA potable extraction wells is occurring.  Parameters to 
be monitored at the Site 18 and Site 24 monitoring wells/ports include water level, 
VOCs, general chemistry/TDS, and natural attenuation parameters.  The monitoring 
frequency and parameters and the exact number of monitoring wells, well locations, and 
well construction details will be finalized during the remedial design phase.  Based on 
sampling results, it is anticipated that groundwater sampling at each monitoring well/port 
will then be conducted quarterly, semiannually, and/or annually in accordance with the 
groundwater monitoring frequency decision tree (Figure 10-5) until the remedial action 
objectives for groundwater have been met.  Water-level monitoring is expected to be 
conducted quarterly.  Water-level monitoring will be used to confirm the hydrogeologic 
model for the shallow groundwater unit.  The quarterly water-level data will also be used 
to evaluate changes in the groundwater flow direction and the hydraulic gradients 
(horizontal and vertical) throughout the year. 

10.10   RATIONALE FOR REMEDY SELECTION 
The selected alternative provides the best balance with respect to the NCP evaluation 
criteria.  Based on the information available at this time, the preferred alternative offers: 

• a high level of performance when assessed against the following NCP evaluation 
criteria:  short-term effectiveness, long-term effectiveness and permanence, 
implementability, compliance with ARARs, and overall protection of human 
health and the environment; and 

• a cost-effective means of accomplishing the remedial action objectives for 
the site. 

Table 10-1 summarizes the cost estimate for the selected alternative, including capital 
costs and O&M costs assumed to extend for 20 to 40 years.  The 20- to 40-year time 
frame does not necessarily reflect the duration of the O&M activities at the site; the  
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Table 10-1 
Estimated Costs for Remediation of Groundwater at Sites 18 and 24a 

Cost Category 
Net Present Worth Cost 

($ million) 

Capital Costs  
SGU well and conveyance system installationb $  5,869,000 
DON contribution to capital costs of IDPc 7,572,000 
Installation of principal aquifer monitoring wellsd 1,846,000 
Savings from production of FFA deliverablese (500,000) 

Subtotal, capital costs 14,787,000 

Operation, Maintenance, and Monitoring Costs  
SGU VOC service contract to OCWDf 2,121,000 
Shallow groundwater unit monitoring costsg 1,159,000 
SGU maintenance of wells and extraction systemh 959,700 
DON contribution to O&M costs of modified IDPi 7,339,000 
Maintenance and monitoring of principal aquifer monitoring wellsj 4,272,000 

Subtotal, operation, maintenance, and monitoring costs 15,850,700 

Total Net Present Worth Costs $30,637,700 

Notes: 
a for comparative purposes, indemnification costs are not included in any of the IDP alternatives 
b includes capital costs to install 38 new monitoring wells and 49 new groundwater extraction wells 

and associated piping (taken from Site 24 Groundwater FS Report, Table C5-7) 
c taken from Settlement Agreement 
d includes capital costs to install 12 new monitoring wells (taken from OU-1 Interim Action Feasibility 

Study Report, Volume IX, Table E-8) 
e estimated value based on FFA deliverables identified in Section III.C of Settlement Agreement 
f taken from service contract; assumes that groundwater extraction system in shallow groundwater 

unit is operated 20 years 
g assumes that groundwater in SGU is monitored for 20 years (taken from the Site 24 Groundwater 

FS Report, Table C5-9) 
h assumes that groundwater extraction system in SGU is operated 20 years (taken from the Site 24 

Groundwater FS Report, Table C5-8) 
i taken from Settlement Agreement 
j assumes that groundwater extraction and treatment system in principal aquifer is operated 40 

years (taken from OU-1 Interim Action Feasibility Study Report, Volume IX, Table E-8) 

Acronyms/Abbreviations: 
DON – Department of the Navy 
FFA – federal facilities agreement 
IDP – Irvine Desalter Project 
O&M – operation and maintenance 
OCWD – Orange County Water District 
OU – operable unit 
SGU – shallow groundwater unit 
VOC – volatile organic compound 
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discontinuation or extension of O&M activities will be determined based on the results of 
sampling designed to evaluate the effectiveness of remediation. 

Other advantages of the selected remedy include its ease of implementation (it uses 
readily available, proven technologies to extract and treat vapors), compatibility with 
current and future land uses, and inclusion of provisions for future assessments at the 
conclusion of groundwater remediation.  Impact on the existing infrastructure at Site 18 
and Site 24 will be minimized to the extent practical provided that remedial action efforts 
are not compromised. 

Some modifications to the selected remedy (e.g., locations and number of extraction and 
monitoring wells pumping rate) may be necessary as a result of the remedial design  
and construction processes.  Detailed design specifications, performance evaluations, and 
schedule will be determined during the remedial design phase. 
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Section 11 
STATUTORY DETERMINATIONS 
Under CERCLA, the DON’s primary responsibility is to undertake remedial actions that achieve 
adequate protection of human health and the environment.  Section 121 of CERCLA establishes 
several additional statutory requirements and preferences specifying that, when complete, the 
selected remedial action must comply with ARARs established under federal and state laws 
unless a statutory waiver is justified.  The selected remedy also must be cost-effective and use 
permanent solutions and alternative treatment technologies to the maximum extent practicable.  
Finally, the statute includes a preference for remedies that, as their principal element, 
permanently and significantly reduce the volume, toxicity, or mobility of hazardous waste.  The 
following sections discuss how the selected remedy meets these statutory requirements and 
preferences.  Complete discussions are found in the IAFS report for groundwater at Site 18 
(JEG 1996b,d,f,g) and the FS report for groundwater at Site 24 (BNI 1997b). 

11.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Remedial action objectives for Sites 18 and 24 are concerned with limiting future 
contaminant migration and exposures to contaminated media and restoring the beneficial 
use of the groundwater at Sites 18 and 24.  The selected remedy protects human health 
and the environment by preventing use of contaminated groundwater for domestic 
purposes until remediation is complete.  Although groundwater is currently not used for 
potable purposes, contaminated groundwater is a potential future threat to human health 
if it is used for domestic purposes.  Remediation of groundwater will eliminate this threat 
in time; in the interim, institutional controls at Sites 18 and 24 will prevent inadvertent 
exposure to VOCs at levels above MCLs by controlling new well drilling and prohibiting 
the domestic use of untreated groundwater.  Deed restrictions will also be used at Site 24 
during remediation to prevent disturbance of extraction, injection, and monitoring wells 
and equipment for treatment of groundwater. 

There are no short-term threats associated with the selected remedy that cannot be readily 
controlled.  In addition, no adverse cross-media impacts are expected from the remedy. 

11.2 COMPLIANCE WITH ARARs 
The selected remedy will comply with the substantive portions of all ARARs.  
Section 121(e) of CERCLA, U.S.C. § 9621(e), states that no federal, state, or local permit 
is required for remedial actions conducted entirely on-site.  Therefore, actions conducted 
entirely on-site must meet only the substantive, not the administrative, requirements of 
the ARARs.  Any action conducted off-site is subject to the full requirements of federal, 
state, and local regulations.  The non-VOC treatment aspects of the modified IDP are 
considered off-site actions.  The chemical-, location-, and action-specific ARARs for the 
selected remedy for Site 18 and Site 24 are listed in Tables 11-1, 11-2, and 11-3, 
respectively, and discussed below. 
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Table 11-1 
Chemical-Specific ARARs for Selected Remedy 

Action/Requirement Citation 
ARARa 

Determination Comments 

FEDERAL 
Safe Drinking Water Act, 42 U.S.C. § 300b   

National primary drinking 
water standards are health-
based standards for public 
water systems (MCLs). 

40 C.F.R. § 141.61 Relevant and 
appropriate 

The NCP defines MCLs as relevant and 
appropriate for groundwater determined 
to be a current or potential source of 
drinking water, in cases where MCLGs 
are not ARARs.  MCLs are relevant and 
appropriate for Class II aquifers such 
as the Irvine Forebay I aquifer.  The 
Santa Ana RWQCB has designated 
the Irvine Forebay I aquifer for 
municipal/domestic use (potential 
drinking water) in addition to other uses.

Only the primary standards for organic 
chemicals (40 C.F.R. § 141.61), 
specifically VOCs, are ARARs for this 
action.  MCLs for inorganics specified 
in 40 C.F.R. § 141.11 and 40 C.F.R. 
§ 141.62 are not identified as ARARs 
because inorganics are outside the scope 
of this action.  Furthermore, it has been 
determined that Former MCAS El Toro 
has not contributed to regional 
groundwater inorganics contamination. 

Resource Conservation and Recovery Actb   
TCLP regulatory levels; 
persistent and 
bioaccumulative toxic 
substances TTLCs and 
STLCs. 

Cal. Code Regs. 
tit. 22, 
§ 66261.24(a)(1) 

Applicable Using the RCRA definition of hazardous 
waste, groundwater extracted from  
Site 24 extraction wells would not be a 
listed waste or contain a listed waste.  
However, there is the potential for 
groundwater from some of the on-Station 
extraction wells to exceed TCLP limits for 
TCE, making it a characteristic hazardous 
waste.  None of the off-Station extraction 
wells could exceed TCLP limits.  Also, 
the maximum estimated influent 
concentrations for both the on-Station and 
off-Station treatment systems are below 
TCLP limits. 

In addition,  there is the potential for 
some of the spent carbon to exceed 
TCLP limits for TCE, making it a 
characteristic hazardous waste.   

(table continues) 
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Table 11-1 (continued) 

 
Action/Requirement 

 
Citation 

ARARa 
Determination

 
Comments 

FEDERAL 

Resource Conservation and Recovery Actb (continued) 
Groundwater and vadose 
zone protection standards: 
owners/operators of RCRA 
treatment, storage, or 
disposal facilities must 
comply with conditions in 
this section designed to 
assure that hazardous 
constituents entering the 
groundwater from a regulated 
unit do not exceed the 
concentration limits for 
contaminants of concern set 
forth under § 66264.94 in the 
uppermost aquifer underlying 
the waste management area. 

Cal. Code Regs. tit. 
22, § 66264.94, except 
§ 66264.94(a)(2) and 
94(b)  

Relevant and 
appropriate 

Applicable for hazardous waste TSD 
facilities; potentially relevant and 
appropriate in site-specific 
circumstances, such as when the source 
of the waste is unknown but the waste is 
similar in composition to listed waste or 
when waste constituents have released 
or have the potential to release to 
groundwater.  Sites 18 and 24 are not 
TSD facilities.  However, because the 
waste in groundwater, in particular 
TCE, is similar in composition to listed 
waste, this requirement is determined to 
be relevant and appropriate. 

STATE 

Cal/EPA Department of Toxic Substances Control  
Definition of “non-RCRA 
hazardous waste.” 

Cal. Code Regs. 
tit. 22, §§ 66261.22(a) 
(3) and (4), 
66261.24(a)(2) to 
(a)(8), 66261.101, 
66261.3(a)(2)(C), or 
66261.3(a)(2)(F) 

Applicable Using the state definition for hazardous 
waste, groundwater extracted from  
Site 24 wells and soil removed during 
well construction are determined not to 
be listed non-RCRA hazardous waste 
but will be tested to determine if they 
meet the criteria for characteristic 
non-RCRA hazardous waste.  If the 
waste is found to be characteristic  
non-RCRA hazardous waste, generator 
requirements are applicable. 

(table continues) 
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Table 11-1 (continued) 

Action/Requirement Citation 
ARARa 

Determination Comments 

STATE 

Cal/EPA Department of Toxic Substances Control (continued)  
State MCL list for drinking 
water. 

Cal. Code Regs. 
tit. 22, § 64444 

Relevant and 
appropriate 

Like federal MCLs, state MCLs are tap 
water standards that are relevant and 
appropriate for Class II aquifers like the 
Irvine Forebay I.  Only the primary 
standards for organic chemicals (Cal. 
Code Regs. tit. 22, § 64444), 
specifically VOCs, which are more 
stringent than primary federal standards, 
are ARARs for this action.  MCLs for 
inorganics specified in Cal. Code Regs. 
tit. 22, § 64431 are not identified as 
ARARs because Former MCAS El Toro 
has not contributed to the regional 
groundwater inorganics contamination. 

State and Regional Water Quality Control Board  
Authorizes SWRCB and 
RWQCB to establish, in 
water quality control plans, 
beneficial uses and numerical 
and narrative standards to 
protect both surface and 
groundwater quality.  
Authorizes regional water 
boards to issue permits for 
discharges to land or surface 
or groundwater that could 
affect water quality, 
including NPDES permits, 
and to take enforcement 
action to protect water 
quality. 

Cal. Water Code, 
div. 7, §§ 13241, 
13243, 13263(a), 
13269, and 13360 
(Porter-Cologne 
Water Quality Act) 

Applicable The DON accepts the substantive 
provisions of §§ 13241, 13243, 
13263(a), 13269, and 13360 of the 
Porter-Cologne Water Quality Act 
enabling legislation, as implemented 
through the beneficial uses, WQOs, and 
promulgated policies of the Basin Plan 
for the Santa Ana Region as ARARs. 

(table continues) 
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Table 11-1 (continued) 

Action/Requirement Citation 
ARARa 

Determination Comments 

STATE 

State and Regional Water Quality Control Board (continued)  
Describes water basins in the 
Santa Ana region; establishes 
beneficial uses of ground and 
surface waters; establishes 
water quality objectives; 
including narrative and 
numerical standards; 
establishes implementation 
plans to meet water quality 
objectives and protect 
beneficial uses; and 
incorporates statewide water 
quality control plans and 
policies. 

Comprehensive Water 
Quality Control Plan 
for the Santa Ana 
Basin (Cal. Water 
Code § 13240) 

Applicable Substantive provisions of Chapters 2 
through 4 (Plans and Policies, Beneficial 
Uses, Water Quality Objectives) are 
applicable.  The beneficial uses for the 
Irvine Forebay I aquifer designated in 
the Water Quality Control Plan are 
municipal/domestic use (potential 
drinking water), agricultural supply, 
industrial service supply, and industrial 
process supply. 

Incorporated into all regional 
board basin plans.  
Designates all ground and 
surface waters of the state as 
drinking water except where 
the TDS is greater than 3,000 
ppm, the well yield is less 
than 200 gpd from a single 
well, the water is a 
geothermal resource or in a 
water-conveyance facility, or 
the water cannot reasonably 
be treated for domestic use 
by either best management 
practices or best 
economically achievable 
treatment practices. 

SWRCB Res. 
No. 88-63 (Sources  
of Drinking Water 
Policy) 

Applicable Substantive provisions are ARARs.  The 
Irvine Forebay I aquifer has been 
identified as a source of drinking water. 

Notes: 
a where MCLs were not available, chemical-specific concentrations used to establish cleanup levels 

may be based upon the following: 
Human health risk-based concentrations (40 C.F.R. § 300.430[e][A][1] and [2]) 
Ecological risk-based concentrations (40 C.F.R. § 300.430 [e][G]) 
Practical quantitation limits of contaminants (40 C.F.R. § 300.430[e][A][3]); 

many potential action-specific ARARs contain chemical-specific limitations and are addressed in 
the action-specific ARAR tables 

b statutes and policies, and their citations, are provided as headings to identify general categories of 
potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statute or policy as a potential ARAR; specific potential 
ARARs are addressed in the table below each general heading; only substantive requirements of 
the specific citations are considered potential ARARs 

(table continues) 
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Table 11-1 (continued) 

Acronyms/Abbreviations: 
§ – section 
ARAR – applicable or relevant and appropriate requirement 
Cal/EPA – California Environmental Protection Agency 
Cal. Code Regs. – California Code of Regulations 
Cal. Water Code – California Water Code 
C.F.R. – Code of Federal Regulations 
DON – Department of the Navy 
gpd – gallons per day 
MCAS – Marine Corps Air Station 
MCL – maximum contaminant level 
MCLG – maximum contaminant level goal 
NCP – National (Oil and Hazardous Substances Pollution) Contingency Plan 
NPDES – National Pollutant Discharge Elimination System 
ppm – parts per million 
RCRA – Resource Conservation and Recovery Act 
RWQCB – (California) Regional Water Quality Control Board 
STLC – soluble threshold limit concentration 
SWRCB – (California) State Water Resources Control Board 
TCE – trichloroethene 
TCLP – toxicity characteristic leaching procedure 
TDS – total dissolved solids 
tit. – title 
TSD – treatment, storage, and disposal 
TTLC – total threshold limit concentration 
U.S.C. – United States Code 
VOC – volatile organic compound 
WQO – water quality objective 

11.2.1 Chemical-Specific ARARs 
Chemical-specific ARARs are health- or risk-based numerical values or methodologies 
that, when applied to site-specific conditions, establish the acceptable amount or 
concentration of a chemical that may be found in, or discharged to, the ambient 
environment.  If a chemical has more than one cleanup level, the most stringent level will 
be identified as an ARAR for this remedial action. The selected remedial action can be 
implemented to comply with chemical-specific ARARs. 

The substantive provisions of the following requirements were identified as the most 
stringent of the potential federal and state groundwater ARARs for remedial actions at 
Sites 18 and 24: 

• WQCP for the Santa Ana Region, 1995 (specifying water quality  
objectives and beneficial use) 

• federal MCLs listed in the Safe Drinking Water Act (SDWA) 

• state primary MCLs in Title 22 California Code of Regulations  
(Cal. Code Regs.) 
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Table 11-2 
Location-Specific ARARs for Selected Remedy 

 
Location/Requirement 

 
Citation 

ARAR 
Determination 

 
Comments 

FEDERAL 

Hazardous Waste Control Act* 
Facility within 100-year 
floodplain must be 
designed, constructed, 
operated, and 
maintained to avoid 
washout. 

Cal. Code Regs. tit. 22, 
§ 66264.18(b) 

Applicable This requirement is applicable 
because some groundwater extraction 
and monitoring wells may be located 
within the 100-year floodplain. 

Executive Order No. 11988, Protection of Floodplains* 
Actions taken within a 
floodplain should avoid 
adverse effects, 
minimize potential 
harm, and restore and 
preserve natural and 
beneficial values. 

40 C.F.R. § 6, 
Appendix A; excluding 
§§ 6(a)(2), 6(a)(4), 
6(a)(6); 40 C.F.R. 
§ 6.302(b) 

Applicable As indicated previously, this 
requirement is applicable because 
some of the proposed groundwater 
extraction and monitoring wells may 
be located within the floodplain. 

National Archaeological and Historical Preservation Act* 
Construction within 
area where action may 
cause irreparable harm, 
loss, or destruction of 
significant artifacts. 

Substantive requirements 
of 36 C.F.R. § 65, 
40 C.F.R. § 6.301(c), 
16 U.S.C. § 469 

Applicable Construction on previously 
undisturbed land would require 
records searches for cultural 
resources information or an 
archaeological survey of the area.  
Further evaluations of compliance 
with these requirements will be 
conducted when exact locations of 
wells are identified during 
engineering design work. 

Note: 
* statutes and policies, and their citations, are provided as headings to identify general categories of 

potential ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the DON accepts the entire statute or policy as a potential ARAR; specific potential 
ARARs are addressed in the table below each general heading; only substantive requirements of 
the specific citations are considered potential ARARs 

Acronyms/Abbreviations: 
§ – section 
ARAR – applicable or relevant and appropriate requirement 
Cal. Code Regs. – California Code of Regulations 
C.F.R. – Code of Federal Regulations 
DON – Department of the Navy 
tit. – title 
U.S.C. – United States Code 
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Table 11-3 
Action-Specific ARARs for Selected Remedy 

 
Action/Requirement 

 
Citation 

ARAR 
Determination 

 
Comments 

FEDERAL 

Resource Conservation and Recovery Act, 42 U.S.C. § 6901 et seq.*  
Person who generates waste 
shall determine whether waste 
is a hazardous waste. 

Cal. Code Regs. 
tit. 22, 
§ 66262.10(a), 
66262.11 

Applicable Applicable for any operation where 
waste is generated.  The determination 
of whether wastes generated during 
remedial activities, such as soil 
cuttings from well installation and 
treatment residues, are hazardous will 
be made when the wastes are 
generated. 

Monitoring Requirements    

Requires that constituents of 
concern be identified. 

Cal. Code Regs. 
tit. 22, § 66264.93 

Relevant and 
appropriate 

Relevant and appropriate for Sites 18 
and 24.  Not applicable because these 
sites are not regulated units.  Table 8-
1 identifies constituents of concern at 
Sites 18 and 24. 

Requires that a groundwater 
monitoring system be 
established and provides 
requirements the system must 
meet. 

Cal. Code Regs. 
tit. 22, 
§ 66264.97(b) and 
(e)(1)–(5) 

Relevant and 
appropriate 

Relevant and appropriate for Sites 18 
and 24.  Not applicable because these 
sites are not regulated units.  A 
groundwater monitoring plan will be 
developed during the remedial design 
phase. 

Requires that the owner or 
operator of a regulated unit 
develop a detection monitoring 
program that will provide 
reliable indication of a release. 

Cal. Code Regs. 
tit. 22, § 66264.98 

Relevant and 
appropriate 

Relevant and appropriate for Sites 18 
and 24.  Not applicable because these 
sites are not regulated units.  A 
groundwater monitoring plan will be 
developed during the remedial design 
phase. 

Requires that the owner or 
operator of a regulated unit 
develop an evaluation 
monitoring program that can 
be used to assess the nature 
and extent of a release from 
the unit. 

Cal. Code Regs. 
tit. 22, § 66264.99 

Relevant and 
appropriate 

Relevant and appropriate for Sites 18 
and 24.  Not applicable because these 
sites are not regulated units.  A 
groundwater monitoring plan will be 
developed during the remedial design 
phase. 

Provides requirements for a 
corrective action program for a 
regulated unit. 

Cal. Code Regs. 
tit. 22, 
§ 66264.100(a), 
(b), (c), (d), (f), and 
(g)(1) and (3) 

Relevant and 
appropriate 

Relevant and appropriate for Sites 18 
and 24.  Not applicable because these 
sites are not regulated units.  A 
groundwater monitoring plan will be 
developed during the remedial design 
phase. 

(table continues) 
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Table 11-3 (continued) 

Action/Requirement Citation 
ARAR 

Determination Comments 

FEDERAL 

Pretransport Requirements 

Hazardous waste must be 
packaged in accordance with 
DOT regulations before 
transport. 

Cal. Code Regs. 
tit. 22, § 66262.30 

Applicable Applicable for any operation where 
hazardous waste is generated and 
transported.  The determination of 
whether wastes generated during 
remedial activities, such as soil 
cuttings from well installation at 
treatment residues, are hazardous 
will be made when the wastes are 
generated. 

Hazardous waste must be 
labeled in accordance with 
DOT regulations before 
transport. 

Cal. Code Regs. 
tit. 22, § 66262.31 

Applicable Applicable for any operation where 
hazardous waste is generated and 
transported.  The determination of 
whether wastes generated during 
remedial activities, such as soil 
cutting from well installation at 
treatment residues, are hazardous 
will be made when the wastes are 
generated. 

Provides requirements for 
marking hazardous waste 
before transport. 

Cal. Code Regs. 
tit. 22, § 66262.32 

Applicable Applicable for any operation where 
hazardous waste is generated and 
transported.  The determination of 
whether wastes generated during 
remedial activities, such as soil 
cutting from well installation at 
treatment residues, are hazardous 
will be made when the wastes are 
generated. 

A generator must assure that 
the transport vehicle 
is correctly placarded before 
transport of hazardous waste. 

Cal. Code Regs. 
tit. 22, § 66262.33 

Applicable Applicable for any operation where 
hazardous waste is generated and 
transported.  The determination of 
whether wastes generated during 
remedial activities, such as soil 
cutting from well installation at 
treatment residues, are hazardous 
will be made when the wastes are 
generated. 

(table continues) 
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Table 11-3 (continued) 

 
Action/Requirement 

 
Citation 

ARAR 
Determination 

 
Comments 

FEDERAL 

Pretransport Requirements (continued) 

Establishes requirements for a 
generator to accumulate 
hazardous waste on-site for 90 
days or less without a permit 
or grant of interim status. 

Cal. Code Regs. 
tit. 22, § 66262.34 

Applicable Applicable for any operation where 
hazardous waste is generated and 
transported.  The determination of 
whether wastes generated during 
remedial activities, such as soil 
cutting from well installation at 
treatment residues, are hazardous 
will be made when the wastes are 
generated. 

Clean Air Act, 40 U.S.C. § 7401 et seq.* 

All new sources of air 
pollution that may result in a 
net emission increase of any 
nonattainment air contaminant 
or any halogenated 
hydrocarbons are to employ 
BACT. 

SCAQMD Rule 
1303 

Applicable Applicable to emissions from the air 
stripper system.  Current SCAQMD 
policy requires BACT only when the 
net emissions increase exceeds 1 
pound per day of any nonattainment 
air contaminant for a given unit.  The 
SCAQMD BACT guidelines 
generally require the use of a carbon 
absorber as BACT to control off-gas.  
Treatment facilities will be equipped 
with carbon absorbers. 

STATE 

State Water Resources Control Board and Regional Water Quality Control Board 

The sampling method and 
frequency of sampling shall be 
appropriate for the medium 
from which the samples are 
taken. 

Cal. Code Regs. 
tit. 27, 
§ 20415(e)(12)(b) 

Relevant and 
appropriate 

A groundwater monitoring plan will 
be developed during the remedial 
design phase. 

South Coast Air Quality Management District 

Applies to stationary source, 
constructed or modified after 
effective date of requirement, 
that emits carcinogenic air 
contaminants. 

SCAQMD  
Rule 1401 

Applicable Requires that applicant demonstrate 
that the cumulative impact of 
emissions from new or modified 
source and all other permitted units 
owned or operated by the applicant 
within 100 meters of the source are 
below a maximum individual cancer 
risk of 10-6. 

(table continues) 
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Table 11-3 (continued) 

 
Action/Requirement 

 
Citation 

ARAR 
Determination 

 
Comments 

STATE 

South Coast Air Quality Management District (continued) 

Requires that T-BACT be 
employed for new stationary 
equipment when the 
operation of that equipment 
results in a higher-than-
allowable maximum 
individual cancer risk. 

  T-BACT is required if maximum 
individual cancer risk exceeds this 
limit.  Off-gas control for air stripper 
discharge is to be below the 10-6 
threshold. 

California Civil Code 
Provides conditions under 
which land-use restrictions 
will apply to successive 
owners of land. 

Cal. Civ. Code 
§ 1471 

Relevant and 
appropriate 

Substantive provisions are the 
following general narrative standard:  
“to do or refrain from doing some act 
on his or her own land . . . where  
(c)  Each such act relates to the use of 
land and each such act is reasonably 
necessary to protect present or future 
human health or safety or the 
environment as a result of the presence 
of hazardous materials, as defined in 
Section 25260 of the California Health 
and Safety Code.”  This narrative 
standard would be implemented 
through incorporation of restrictive 
covenants in the deed at the time of 
transfer. 

California Health and Safety Code 
Allows DTSC to enter into an 
agreement with the owner of 
a hazardous waste facility to 
restrict present and future 
land uses. 

Cal. Health & 
Safety Code 
§ 25202.5 

Relevant and 
appropriate 

The substantive provisions of Cal. Health 
& Safety Code § 25202.5 are the general 
narrative standards to restrict “present 
and future uses of all or part of the land 
on which the . . . facility . . . is  
located . . . ” 

Provides a streamlined 
process to be used to enter 
into an agreement to restrict 
specific use of property. 

Cal. Health & 
Safety Code 
§ 25222.1 

Relevant and 
appropriate 

Cal. Health & Safety Code § 25222.1 
provides the authority for the state to 
enter into voluntary agreements to 
establish land-use covenants with the 
owner of the property.  The substantive 
provision of Cal. Health & Safety Code 
§ 25222.1 is the general narrative 
standard:  “restricting specified uses of 
the property.” 

(table continues) 
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Table 11-3 (continued) 

 
Action/Requirement 

 
Citation 

ARAR 
Determination 

 
Comments 

STATE 

California Health and Safety Code (continued) 
Provides a process for 
obtaining a written variance 
from a land-use restriction. 

Cal. Health & 
Safety Code 
§ 25233(c) 

Relevant and 
appropriate 

Cal. Health & Safety Code § 25233(c) 
sets forth substantive criteria for granting 
variances based upon specified 
environmental and health criteria. 

Note: 
* statutes and policies, and their citations, are provided as headings to identify general categories of 

potential applicable or relevant and appropriate requirements; specific potential applicable or 
relevant and appropriate requirements are addressed in the table below each general heading 

Acronyms/Abbreviations: 
§ – section 
ARAR – applicable or relevant and appropriate requirement 
BACT – best available control technology 
Cal. Civ. Code – California Civil Code 
Cal. Code Regs. – California Code of Regulations 
Cal. Health & Safety Code – California Health and Safety Code 
C.F.R. – Code of Federal Regulations 
DOT – Department of Transportation 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
SCAQMD – South Coast Air Quality Management District 
SVE – soil vapor extraction 
T-BACT – best available control technology – toxics 
tit. – title 
U.S.C. – United States Code 

• RCRA groundwater protection standards in Cal. Code Regs. tit. 22, 
§ 66264.94(a)(1), (a)(3), (c), (d), and (e) 

The most stringent of these requirements are the RCRA groundwater protection standards 
and Cal. Code Regs. tit. 22, § 66264.94 requirements to restore affected groundwater to 
background conditions, if possible, or else attain the best water quality that is technically 
and economically feasible. 

The DON has determined that the substantive provisions of Cal. Code Regs. tit. 22, 
§ 66264.94(a)(1), (a)(3), (c), (d), and (e) constitute relevant and appropriate federal 
ARARs for groundwater at Sites 18 and 24.  These provisions are considered a federal 
ARAR because this requirement was approved by U.S. EPA in its 23 July 1992 
authorization of the state of California’s RCRA program and is federally enforceable.  
The state of California disagrees with the DON; this regulation is a part of the state’s 
authorized hazardous waste control program, so the state contends that the regulation is a 
state ARAR and not a federal ARAR.  See 55 Fed. Reg. 8765, 08 March 1990, and 
United States v. State of Colorado, 990 F.2d 1565 (1993). 
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11.2.1.1 WATER QUALITY CONTROL PLAN 
Under SDWA and RCRA, a significant issue in identifying ARARs for groundwater is 
whether the groundwater can be classified as a source of drinking water.  The U.S. EPA 
groundwater policy set forth in the NCP preamble uses the system in the U.S. EPA 
Guidelines for Groundwater Classification under the U.S. EPA Groundwater Protection 
Strategy (NCP, 55 Fed. Reg. 8752–8756).  Under this policy, groundwater is classified in 
one of three categories (Class I, II, or III) based on ecological importance, its  
ability to be replaced, and vulnerability.  Class I is irreplaceable groundwater currently 
used by a substantial population, or groundwater that supports a vital habitat.  Class II 
consists of groundwater currently used or that might be used as a source of drinking 
water in the future.  Class III is groundwater that cannot be used for drinking water 
because of its unacceptable quality (e.g., high salinity or widespread naturally occurring 
contamination) or insufficient quantity.  The U.S. EPA guidelines define Class III as 
groundwater with TDS concentrations over 10,000 mg/L.  The aquifer underlying Former 
MCAS El Toro is classified as a Class II aquifer and is designated by RWQCB Santa 
Ana Region as a potential source of drinking water, along with other beneficial uses such 
as agricultural and industrial. 

11.2.1.2 SAFE DRINKING WATER ACT 
MCLs under the SDWA are potential relevant and appropriate requirements for aquifers 
with Class I and II characteristics and, therefore, are potential federal ARARs.  The point 
of compliance for MCLs under the SDWA is at the tap. The non-CERCLA components 
of the modified IDP comply with the SDWA by achieving MCLs at the tap.  For 
CERCLA remedies, however, U.S. EPA indicates that MCLs should be attained 
throughout the contaminated plume, or at and beyond the edge of the waste management 
area when the waste is left in place (55 Fed. Reg. 8753).  In this case, MCLs are cleanup 
goals throughout the VOC plume. 

11.2.1.3 RCRA GROUNDWATER PROTECTION STANDARDS 
Cal. Code Regs. tit. 22, § 66264.94 states that concentration limits for RCRA 
groundwater protection standards are set for RCRA-regulated units.  These regulations 
provide that compounds must not exceed their background levels in groundwater or some 
higher concentration limit set as part of the corrective action program.  A limit greater 
than background may be approved if the owner can demonstrate that it is not 
technologically or economically feasible to achieve the background value and that the 
constituent at levels below the concentration limit will not pose a hazard to human health 
or the environment.  A concentration limit greater than background must never exceed 
MCLs established under the federal SDWA (Cal. Code Regs. tit. 22, § 66264.94[e]). 

A discussion of the technical and economic infeasibility of remediating groundwater to 
background is presented in Appendix H of the OU-1 IAFS report (JEG 1996f).  This 
document was reviewed and accepted by U.S. EPA, DTSC, and RWQCB.  Therefore, as 
provided for in Cal. Code Regs. tit. 22, § 66264.94, concentration limits based on MCLs 
and health-based criteria are considered remedial goals for Site 18 and Site 24. 
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The RCRA groundwater protection standards are applicable only to RCRA-regulated 
units, and Sites 18 and 24 are not considered RCRA-regulated units.  However, the DON 
has concluded that substantive provisions of Cal. Code Regs. tit. 22, § 66264.94(a)(1), 
(a)(3), (c), (d), and (e) are relevant and appropriate federal ARARs for groundwater 
potentially affected by releases from these sites because the constituents being addressed 
are similar or identical to those found in RCRA hazardous wastes. 

11.2.1.4 PRIMARY AND SECONDARY MCLs 
Primary and secondary state MCLs are set forth in Cal. Code Regs. tit. 22, §§ 64431 
(Maximum Contaminant Levels—Inorganic Chemicals), 64444 (Maximum Contaminant 
Levels—Organic Chemicals), and 64449 (Secondary Maximum Contaminant Levels and 
Compliance).  MCLs for inorganics are not ARARs for Site 18 and Site 24 because  
there is evidence that exceedances for these chemicals result from naturally occurring 
subsurface conditions and past and current land uses not associated with the Former 
MCAS El Toro and the exceedances are being addressed separately by OCWD/IRWD. 

11.2.1.5 THE DON’s POSITION REGARDING SWRCB RESOLUTIONS 92-49  
AND 68-16 

The DON and the state of California have not agreed whether SWRCB Res. 92-49 and 
Res. 68-16 are ARARs for the remedial action at Site 18 and Site 24.  Therefore, this 
ROD documents each party’s position but does not attempt to resolve the issue. 

The DON recognizes that the key substantive requirements of Cal. Code Regs. tit. 22, 
§ 66264.94 (and the identical requirements of Cal. Code Regs. tit. 23, § 2550.4 and 
Section III.G of SWRCB Res. 92-49) require cleanup of constituents to background 
levels unless that is technologically or economically infeasible and an alternative cleanup 
level will not pose a substantial present or potential hazard to human health or the 
environment.  In addition, the DON recognizes that these provisions are more stringent 
than the corresponding provisions of 40 C.F.R. § 264.94 and, although they are federally 
enforceable under RCRA, they are also independently based on state law to the extent 
that they are more stringent than the federal regulations. 

The DON has also determined that SWRCB Res. 68-16 is not a chemical-specific ARAR for 
determining remedial action goals, but it is an action-specific ARAR for regulating 
discharged treated groundwater back into the aquifer should OCWD/IRWD elect to inject 
treated groundwater into the principal aquifer via well IDP-1.  OCWD/IRWD would comply 
with 68-16 by injecting the treated groundwater into areas of the aquifer where TDS and 
nitrate levels are not markedly different.  The DON has determined that further migration of 
VOCs through groundwater is not a discharge governed by the language in Res. 68-16.  
More specifically, the language of SWRCB Res. 68-16 indicates that it is prospective in 
intent, applying to new discharges in order to maintain existing high-quality waters.  It is not 
intended to apply to restoration of waters that are already degraded. 

The DON’s position is that SWRCB Res. 68-16 and Res. 92-49 and Cal. Code Regs.  
tit. 23, § 2550.4 do not constitute chemical-specific ARARs for this remedial action 
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because they are state requirements and are not more stringent than the federal ARAR 
provisions of Cal. Code Regs. tit. 22, § 66264.94.  The NCP set forth in 40 C.F.R.  
§ 300.400(g) provides that only state standards more stringent than federal standards may 
be ARARs (see also § 121[d][2][A][ii] of CERCLA). 

The substantive technical standard in the equivalent state requirements (i.e., Cal. Code 
Regs. tit. 23, div. 3, ch. 15 and SWRCB Res. 92-49 and Res. 68-16) is identical to the 
substantive technical standard in Cal. Code Regs. tit. 22, § 66264.94.  This section of Cal. 
Code Regs. tit. 22 will likely be applied in a manner consistent with equivalent 
provisions of other regulations, including SWRCB Res. 92-49 and Res. 68-16. 

11.2.1.6 STATE OF CALIFORNIA’S POSITION REGARDING SWRCB 
RESOLUTIONS 68-16 AND 92-49 

The state does not agree with the DON determination that SWRCB Res. 92-49 and  
Res. 68-16 and certain provisions Cal. Code Regs. tit. 23, div. 3, ch. 15 are not ARARs 
for this response action.  SWRCB has interpreted the term “discharges” in the California 
Water Code to include the movement of waste from soils to groundwater and from 
contaminated to uncontaminated water (SWRCB 1994).  However, the state agrees that 
the proposed action would comply with SWRCB Res. 92-49 and Res. 68-16, and 
compliance with Cal. Code Regs. tit. 22 provisions should result in compliance with Cal. 
Code Regs. tit. 23 provisions.  The state does not intend to dispute the ROD, but reserves 
its rights if implementation of the Cal. Code Regs. tit. 22 provisions is not as stringent as 
state implementation of Cal. Code Regs. tit. 23 provisions.  Because Cal. Code Regs. tit. 
22 regulation is part of the state’s authorized hazardous waste control program, it is also 
the state’s position that Cal. Code Regs. tit. 22, § 66264.94 is a state ARAR and not a 
federal ARAR (United States v. State of Colorado, 990 F.2d 1565 [1993]). 

Whereas the DON and the state of California have not agreed on whether SWRCB  
Res. 92-49 and Res. 68-16 and Cal. Code Regs. tit. 23, § 2550.4 are ARARs for this 
response action, this ROD documents each of the parties’ positions on the resolutions but 
does not attempt to resolve the issue. 

11.2.1.7 CLEANUP LEVELS 
Cleanup levels for groundwater are set at health-based levels, reflecting current and 
potential use and exposure.  Chemicals of concern in groundwater at Sites 18 and 24 are 
VOCs, several of which exceed federal or state MCLs.  The remediation goals for these 
chemicals are based on federal and state MCLs and risk-based concentrations.  Table 8-1 
shows the remediation goals for chemicals of concern in groundwater. 

11.2.2 Location-Specific ARARs 
Location-specific ARARs are restrictions on the concentrations of hazardous substances 
or on activities solely because they are in specific locations such as floodplains, wetlands, 
historic places, and sensitive ecosystems or habitats.  The selected remedial action will be 
implemented to comply with location-specific ARARs. 
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Because some of the proposed groundwater extraction or monitoring wells may be 
located within a 100-year floodplain, Cal. Code Regs. tit. 22, § 66264.18(b) and 
substantive provisions of Executive Order (Exec. Order No.) 11988 are applicable as 
shown in Table 11-2.  Exec. Order No. 11988 (Protection of Floodplains) (40 C.F.R. § 6, 
Appendix A, excluding § 6[a][2], [4], and [6]; 40 C.F.R. § 6.302) requires that actions 
within floodplains should avoid adverse effects, minimize potential harm, and restore and 
preserve natural and beneficial values.  None of the planned activities should have 
adverse effects on the floodplain. 

The National Archaeological and Historical Preservation Act requires federally funded 
projects to identify and mitigate the effects of project activities on significant scientific, 
prehistoric, historic, or archaeological data.  No prehistoric or historic sites were 
identified in existing data for the area that could be affected by the remedial action.   
Sites 18 and 24 are heavily disturbed, and it is unlikely that archeological surveys will be 
required for the groundwater extraction wells and monitoring wells.  However, 
evaluation of this need will be made when the wells are located. 

11.2.3 Action-Specific ARARs 
Action-specific ARARs are technology- or activity-based requirements or limitations for 
remedial activities and apply to particular remediation activities.  The selected remedial 
action can be implemented to comply with action-specific ARARs. 

11.2.3.1 FEDERAL 
Federal laws that give rise to potential ARARs for actions to be undertaken as part of the 
selected alternative include RCRA and the Clean Air Act.  These regulations are 
discussed in the following paragraphs. 

RCRA 

Waste streams created during remedial action are subject to RCRA requirements for 
determining whether the wastes are hazardous. 

Hazardous waste determinations for the soil cuttings from monitoring well installation 
and the spent carbon from the off-gas treatment would be made when the waste is 
generated.  If these wastes are determined to be hazardous, then the appropriate 
requirements outlined in Table 11-3 for packaging, labeling, marking, placarding, and 
accumulating these materials for final disposal need to be followed. 

Characterization of groundwater extracted from the shallow groundwater unit will  
be performed during the remedial design phase to evaluate whether RCRA design 
standards apply. 

A groundwater monitoring program will be developed during the remedial design phase.  
The monitoring program will comply with the substantive requirements of Cal. Code 
Regs. tit. 22, §§ 66264.93 and 66264.97 through 66264.100.  These requirements are 
considered relevant  and appropriate for Sites 18 and 24.  They are not applicable because 
the sites are not RCRA-regulated units. 
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Clean Air Act 

Off-gas from the air stripper must comply with substantive air emissions requirements of 
the SCAQMD.  Requirements that have been incorporated in the State Implementation 
Plan (SIP) and are therefore considered to be potential federal ARARs include Rule 212 
(the Standard for Approving Permits) and Rule 1303.  These requirements and their 
applicability to the selected alternative are discussed below. 

• Equipment should be designed, controlled, or equipped with air pollution 
control equipment that enables it to operate without emitting air contaminants in 
violation of Division 26 of the State of California Health and Safety Code or the 
SCAQMD rules. 

• Public notification is required for significant projects, defined as having any of 
the following conditions: 

– units are located within 1,000 feet of the outer boundary of a school 

– the increase in on-site emissions exceeds any of the daily maximums 
specified in subdivision (g) of Rule 212 

– the resulting individual cancer risk equals or exceeds 1 in 1,000,000 

Based on preliminary conceptual design estimates, the air stripper, which uses VGAC 
filters to remove VOCs and control TCE emissions, would not qualify as a significant 
project; therefore, public notification would not be required and Rule 212 is not an 
ARAR.  In addition, public notification requirements are not ARARs because they are 
not environmental standards of control. 

SCAQMD Rule 1303 requires that all new sources of air pollution that result in a net 
increase of any nonattainment air contamination or any halogenated hydrocarbons 
employ the BACT.  Current SCAQMD policy (SCAQMD 1990) sets the threshold of net 
emissions increase at 1 pound per day of any nonattainment air contaminant, including 
reactive organic gases such as TCE, for any permitted unit when BACT is required.  
Current SCAQMD guidelines list carbon adsorption as the BACT for air strippers for 
groundwater treatment (SCAQMD 1990).  Because carbon adsorption will be used to 
treat VOCs from the air stripper, the remediation will comply with BACT guidelines.  
Therefore, SCAQMD Rule 1303 is applicable for the remedial action at  
Sites  18 and 24. 

11.2.3.2 STATE 
California state requirements that are potential ARARs for actions to be undertaken as 
part of the selected alternative are described in the following subsections. 

California Civil Code Section 1471 and California Health and Safety Code 
Sections 25202.5, 25222.1, and 25238(c) 

State statutes that have been accepted by the DON as ARARs for implementing 
institutional controls and entering into an Environmental Restriction Covenant and 
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Agreement with DTSC include substantive provisions of the Cal. Civ. Code § 1471 and 
the Cal. Health & Safety Code §§ 25202.5, 25222.1, and 25233(c). 

The substantive provisions of Cal. Civ. Code § 1471 are the following general narrative 
standard:  “. . . to do or refrain from doing some act on his or her own land . . .  
where . . . :  (c) Each such act relates to the use of land and each such act is reasonably 
necessary to protect present or future human health or safety or the environment as a 
result of the presence on the land of hazardous materials, as defined in § 25260 of the 
Health and Safety Code.”  This narrative standard would be implemented through 
incorporation of restrictive environmental covenants in the deed at the time of transfer.  
These covenants would be recorded with the Environmental Restriction Covenant and 
Agreement and run with the land. 

The substantive provision of Cal. Health & Safety Code § 25202.5 is the general 
narrative standard to restrict “present and future uses of all or part of the land on which 
the . . . facility . . . is located . . . .”  This substantive provision will be implemented by 
incorporation of restrictive environmental covenants in the Environmental Restriction 
Covenant and Agreement at the time of transfer for purposes of protecting present and 
future public health and safety. 

Cal. Health & Safety Code § 25222.1 provides the authority for the state to enter into 
voluntary agreements to establish land use covenants with the owner of property.  The 
Cal. Health & Safety Code § 25222.1 Land Use Covenant Agreement, itself, is in the 
form of an agreement, and this procedural form does not qualify as a legally binding 
“applicable or relevant and appropriate” requirement under CERCLA because it is 
administrative (procedural) in nature.  The substantive provision of Cal. Health & Safety 
Code § 25222.1 is the general narrative standard:  “restricting specified uses of the 
property.” Cal. Health & Safety Code § 25233(c) sets forth substantive criteria for 
granting variances from prohibited uses.  The DON will comply with the substantive 
requirements of Cal. Health & Safety Code § 25222.1 by incorporating the CERCLA use 
restrictions described in Section 8.2.2.2 into the DON’s deed of conveyance in the form 
of restrictive covenants under the authority of Cal. Civ. Code § 1471 and into the 
Environmental Restriction Covenant and Agreement.  The substantive provisions of Cal. 
Health & Safety Code § 25222.1 may be interpreted in a manner that is consistent with 
the substantive provisions of Cal. Civ. Code § 1471.  The covenants would be recorded 
with the deed and run with the land. 

In addition to being implemented through the Environmental Restriction Covenant and 
Agreement between the DON and DTSC, the appropriate and relevant portions of the 
Cal. Health & Safety Code §§ 25202.5, 25221.1, and 25233(c) and Cal. Civ. Code § 1471 
shall also be implemented through the deed between the DON and the transferee. 

The U.S. EPA does not agree with the DON and DTSC that the sections of the Cal. Civ. 
Code and Cal. Health & Safety Code cited above are ARARs.  These state regulations 
fail to meet the criteria for ARARs pursuant to U.S. EPA guidance (i.e., they are 
administrative, not substantive, requirements that establish a discretionary way to 
implement land-use restrictions).  However, while U.S. EPA does not agree that these 
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state regulations require the DON to enter into a land-use covenant with DTSC, U.S. 
EPA believes that, if necessary for the protection of human health and the environment, it 
may be appropriate for the DON to elect to enter into an enforceable written agreement 
with DTSC to enforce land-use restrictions at a site. 

South Coast Air Quality Management District 

The off-gas from the air stripper needs to comply with substantive SCAQMD 
requirements for air emissions.  Requirements that have not been incorporated into the 
SIP and are therefore considered to be state ARARs include Rules 402 and 1401. 

Rule 402.  Rule 402 prohibits the discharge of any air emissions in quantities that may 
cause injury, detriment, nuisance, or annoyance to the public.  The DON has determined 
that a “nuisance” condition does not exist at Site 18 or Site 24 and is not posed by the 
selected alternatives.  In addition, other federal and state ARARs addressing actual and 
potential air emissions will assure adequate protection of human health and the 
environment. 

Rule 1401.  Rule 1401 involves new source review of carcinogenic air contaminants.  It 
requires applicants to substantiate that the cumulative impacts of emissions from new, 
relocated, or modified permit units and from all other permit units within 100 meters that 
are owned or operated by the applicant, and for which applications were submitted on or 
after 01 June 1990, will not result in any of the following: 

a. a maximum individual cancer risk (MICR) of greater than 1 in 1,000,000 
(1 × 10-6) at any receptor location, if the permit unit is constructed without toxics 
using best available control technology-toxics (T-BACT); 

b. an increased MICR of greater than 10 in 1,000,000 (1 × 10-5) at any receptor 
location, if the permit unit is constructed with T-BACT; and 

c. more than 0.5 excess cancer cases in the population that is subject to a risk of 
greater than 1 in 1,000,000 (1 × 10-6). 

Furthermore, the MICR may not exceed 1/70 of the maximum allowable risk specified in 
item a or b above in any 1 year at receptor locations within residential areas. 

Rule 1401 applies to the remedial action at Site 18 and Site 24 because the air stripper 
units represent new stationary sources of emission.  Rule 1401 specifies the risk 
assessment and emission calculation procedures to be used in determining compliance 
with the requirements.  An evaluation of whether the air emissions from the air stripper 
comply with Rule 1401 would be made during design of the IDP. 

11.3 COST-EFFECTIVENESS 
The selected remedy has been determined to provide overall effectiveness proportional to 
its costs; it is therefore considered cost-effective.  The estimated net present-worth cost 
for this remedial action is approximately $30.6 million.  This total includes capital costs 
of approximately $14.8 million, and O&M and monitoring costs of approximately 
$15.9 million.  Capital and O&M costs include costs associated with construction and 
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operation of monitoring wells, shallow groundwater unit extraction wells and conveyance 
pipelines, and costs associated with the VOC-related portion of the IDP nonpotable 
system (i.e., the CERCLA portion of the IDP delineated in Section 10.2).  Technologies 
included in Alternative 8A and Alternative 10B′ are readily implementable and have 
been widely used and demonstrated to be effective.  The cost of the selected alternative, 
although higher than the cost of the no action alternative, represents a low-cost, effective, 
permanent solution for groundwater remediation. 

The preferred remedy and the proposed settlement agreement together benefit the DON, 
OCWD/IRWD, and the public.  The DON benefits through avoidance of costs for 
groundwater injection or disposal.  OCWD/IRWD benefits because the United States 
pays for a portion of the costs associated with the modified IDP.  The public benefits 
from being able to reclaim a valuable water resource. 

11.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE 
TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY 
TECHNOLOGIES) TO THE MAXIMUM EXTENT PRACTICABLE 
The DON and the state of California have determined that the selected remedy represents 
the maximum extent practicable to which permanent solutions and alternative treatment 
technologies can be used cost-effectively at Sites 18 and 24.  This alternative is 
protective of human health and the environment and complies with the ARARs for both 
sites.  VOC contaminants within groundwater will be extracted and permanently 
destroyed.  Although some residual contamination may remain in groundwater, the 
concentration should not be high enough to present a risk to human health.  The selected 
alternative is readily implementable using standard equipment and methods.  
Remediation of groundwater is expected to take several decades. 

The most decisive factors in the selection of Alternative 8A and Alternative 10B′ are that 
these alternatives will permanently reduce the toxicity and volume of VOC contaminants 
and will assist in restoration of the groundwater to its designated beneficial uses. 

11.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 
CERCLA Section 121(b) identifies a statutory preference for alternatives that use 
treatment to reduce the toxicity, mobility, or volume of contamination.  The selected 
alternative complies with this requirement. 
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Section 12 
DOCUMENTATION OF SIGNIFICANT CHANGES 
The Proposed Plan for Sites 18 and 24 was released for public comment in November 2001.  The 
Proposed Plan identified enhanced Alternative 8A as the preferred alternative for remediation of 
groundwater at Site 18 and Alternative 10B′ as the preferred alternative for remediation of 
groundwater at Site 24.  The DON has reviewed all written and verbal comments submitted 
during the comment period and determined that no changes to the proposed remedy are required. 
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RESPONSE TO COMMENTS 
RECEIVED DURING THE PUBLIC MEETING 



May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Comments Received During Public Meeting Held on 13 November 2001 

 Comments by: Mark Miller, Mission Viejo Resident 

Number Comment Response 

Response:  Actually, the highest concentrations of volatile organic 
compound (VOC) contamination (up to 4,850 parts per billion of 
trichloroethene [TCE]) are in the shallow groundwater unit.  The highest 
reported concentration of TCE in the deeper principal aquifer is 
approximately 62 parts per billion, almost 80 times less than in the 
shallow groundwater unit.  Because the shallow groundwater is more 
contaminated and acts as a source of contamination to the deeper, 
principal aquifer, the Department of the Navy (DON) and Orange County 
Water District (OCWD)/Irvine Ranch Water District (IRWD) plan to 
extract and treat shallow groundwater on a year-round basis.  
Groundwater in the less contaminated principal aquifer would be 
extracted and treated only during periods when reclaimed water is 
in demand. 

1A My name is Mark Miller, and I live in Mission Viejo.  I got the notice in 
the paper and came to the meeting tonight. 

And I was just looking at the proposed plan groundwater cleanup folder.  
And I notice on the bottom of page 16 where it says “Preferred Remedy 
Conceptual Design Alternatives 8A and 10B,” on the bottom, it says 
“During low periods” – or “During periods of low recycled water 
demand, only shallow groundwater will be treated and either injected into 
an Irvine Desalter Project (IDP) injection well or stored in the IDP 
reservoir.” 

And I was wondering if the greatest contamination is in the – the deep 
aquifers, why they wouldn’t take the more contaminated water and treat 
it instead of the water out of the shallow well. 

1B And one other question I had – the plume is mapped out.  And they – 
they state there will be three deep extraction wells and then one shallow 
groundwater unit on-Station, I guess, on the marine base.  And I was 
curious with the scrubber [air stripper] that is being designed to be in 
place, will there be any design parameter if the plume should expand 
where other wells could be added on and the scrubber [air stripper] 
would work to a larger capacity or will it be designed if – on that 
contingency? 

Response:  The conceptual design for the extraction wells at Site 24 calls 
for 31 wells to be located in the shallow groundwater unit beneath 
Site 24.  These wells will be located in the “hot spot,” the area of highest 
groundwater contamination.  The wells will extract groundwater at a rate 
of 440 to 550 gallons per minute.  This extraction rate has been evaluated 
and found to be a rate that will clean up the shallow groundwater unit 
in approximately 20 years.  The air stripper will be designed to 
accommodate not only a flow of 550 gallons per minute (gpm) from the 
shallow groundwater unit but also the flow from the three principal 
aquifer extraction wells (approximately 2,500 gpm).  The air stripper 
will also be able to be modified to handle additional capacity. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Comments Received During Public Meeting Held on 13 November 2001 

 Comments by: Blake Storie, Laguna Niguel Resident 

Number Comment Response 

2 My name is Blake Storie.  I’m a resident of Laguna Niguel, and I’m sure 
my wife is as well in favor of any type of cleanup effort.  Just looking at 
table 3 on page 14 [of the proposed plan] – you have to understand that 
we’re very new to this evening – the estimated remedial time in shallow 
groundwater is the quickest of the options you have there, which is good 
news, I would think. 

But the reverse on the estimated remediation time of the principal 
aquifer, much – is the longest of all the options.  I’m just curious as to 
why that would be, why you would select that.   

Response:  Alternative 8A was selected because it optimizes the amount 
of mass removed from the principal aquifer consistent with the recycled 
water needs.  Based on modeling performed to date, this alternative 
requires more time than most of the other alternatives because the two 
extraction wells that are located in the area with the highest 
concentrations of TCE in the principal aquifer (wells ET-1 and ET-2) 
draw the groundwater back toward the wells, slowing down the natural 
flow of the groundwater.  This process controls the groundwater plume, 
preventing the contamination from moving farther through the aquifer.  
During remedial design, the water districts will look at whether it is 
possible to slightly change the locations of the extraction wells to reduce 
the cleanup time while still maximizing the amount of contamination that 
is removed and preventing the plume from moving into areas that are not 
currently contaminated. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Comments Received During Public Meeting Held on 13 November 2001 

 Comments by: Carol Boot-Storie, Laguna Niguel Resident 

Number Comment Response 

Response:  The highest concentrations of TCE, including the 4,800 parts 
per billion that you mentioned, were found in the shallow groundwater 
unit.  The DON plans to use approximately 31 wells (the actual number 
and locations of the wells will be determined during remedial design) to 
extract contaminated groundwater from the areas of highest TCE 
concentration in the shallow groundwater unit so that this area will be 
able to be cleaned up to drinking water standards (a concentration of 5 
parts per billion of TCE or less) in approximately 20 years.  Cleanup of 
the deeper, principal aquifer is expected to take longer because of several 
factors, including characteristics of the aquifer, use of fewer extraction 
wells, and the larger area of the plume. 

3A My name is Carol Boot-Storie.  I’m a resident.  I want to make a 
statement.  First of all, I just want to say thank you all for being here.  
Sometimes you don’t realize how much people appreciate your efforts 
given the turnout here.  But thank you all for all your hard work, many, 
many years of hard work put together here. 

A couple of questions.  On the 93 years, I know that there was a mention 
of greater than 4,800 parts per billion at one point.  But in some of these 
cases, you mentioned greater than 500 parts per billion.  Is there a time 
estimated that would say in 20 years, you would have the source down to 
250 parts per billion or down to 10 parts per billion?  Is there a time line, 
and how does that time line play out so that 90 – 90 percent is salt in 
20 years, and the remainder goes down from there? 

3B And is there a location where the cost associated with each of these 
alternatives is presented? 

Response:  The estimated cost for each of the Site 18 and Site 24 
alternatives is presented on page 17 of the Proposed Plan.  The cost of 
Alternative 8A for the principal aquifer and Alternative 10B΄ for the 
shallow groundwater unit is also shown on page 17 and is approximately 
$30.6 million. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Comments Received During Public Meeting Held on 13 November 2001 

 Comments by: Carol Boot-Storie, Laguna Niguel Resident 

Number Comment Response 

3C And then just a general question.  Is there something that precipitated – I 
know five years is a long time for the negotiations.  Is there something 
that precipitated a final date for that, whether it be political or whether it 
be a regulatory agency that made that determination?  Could that have 
happened sooner?  I know there are some smiles going on there.  Is there 
something that said, “Here’s the date, and here’s why there’s the date?”  
I’m interested in knowing that. 

Response:  The smiles that you saw were probably because all the 
parties in the negotiation of the Settlement Agreement know how long it 
took to reach an agreement and also wish that it could have happened 
earlier.  The smiles also show, however, that even with an issue as large, 
sensitive, and complicated as this, all parties can still feel that a fair and 
reasonable agreement has been reached.  

Several complex issues arose in the course of the negotiations and 
resolving these particular issues and reaching consensus on the exact 
language in the agreement itself took several years.  However, taking the 
time to work these issues out prior to finalization ensured that the 
agreement meets the needs of all parties (including the general public) 
and that the Irvine Desalter Project (IDP) is both technically and 
economically sound for both the water districts and the DON. 

There was no one event that provided the impetus for agreement to be 
reached.  It is notable, however, that the affected sites are overseen by the 
regulatory agencies as part of the Federal Facilities Agreement.  This 
agreement has due dates for key documents such as the Proposed Plan.  
For each delay in the delivery of these documents, a request for an 
extension must be submitted to the regulatory agencies. 



 

 

 

RESPONSE TO LETTERS 
RECEIVED DURING THE PUBLIC COMMENT PERIOD 



  
May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Rick Wilson, P.E., Resident of Aliso Viejo per Letter Dated 26 November 2001 

Number Comment Response 

1A I attended the public meeting on November 13, 2001 where the Proposed 
Plan for Groundwater Cleanup of Operable Units 1 and 2A was 
presented.  After listening to the presentation and reviewing the hand-
outs, I have the following comments and questions: 

As you are no doubt aware, groundwater cleanups of chlorinated solvent 
plumes in the San Gabriel and San Fernando Valley Groundwater Basins 
have been delayed due to the discovery of additional chemicals in the 
groundwater which require the use of different treatment technologies 
than are typically used for chlorinated volatile organic compounds 
(VOCs).  These compounds include perchlorate, NDMA, 1,4-dioxane, 
and hexavalent chromium.  Have the shallow and deep groundwater 
plumes at MCAS El Toro been assessed for the potential presence of 
these compounds? 

Response: Groundwater at Marine Corps Air Station (MCAS) El Toro 
has been assessed for the compounds that you mention—perchlorate, 
nitrodiphenylamine (NDMA), 1,4-dioxane, and hexavalent chromium.  
NDMA and 1,4-dioxane were not reported at concentrations exceeding 
their respective detection limits.  Perchlorate within the VOC plume was 
reported at a maximum concentration of 13 micrograms per liter (µg/L).  
Hexavalent chromium was reported at a maximum concentration of 17 
µg/L, a concentration that does not exceed the state or federal maximum 
contaminant level for chromium.  It is anticipated that none of these 
compounds is expected to reach the Irvine Desalter Project (IDP) at 
concentrations requiring specific treatment. 

Since the 1980s, groundwater at MCAS El Toro has been monitored 
extensively for a wide variety of chemicals, and the Department of the 
Navy (DON) and Orange County Water District (OCWD)/Irvine Ranch 
Water District (IRWD) are confident that they know which chemicals are 
present in the groundwater.  However, in the unlikely event that a new 
chemical should be detected in the future that cannot be readily 
remediated using IDP equipment, there is a clause in the Settlement 
Agreement that covers temporary shutdown of the IDP, evaluation of the 
new chemical, and creation of an action plan to address remediation.   
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Rick Wilson, P.E., Resident of Aliso Viejo per Letter Dated 26 November 2001 

Number Comment Response 

1B Reverse Osmosis (RO) is proposed for the removal of nitrate and total 
dissolved solids (TDS) from groundwater prior to the removal of VOCs.  
Will the RO process remove any of the VOCs?  If there will be any 
VOCs in the RO reject stream, the fate of these VOCs should be 
assessed, since I assume the RO reject stream will ultimately be 
discharged to the ocean.  Also, since I understand that at least part of the 
RO reject pipeline will make use of an existing pipeline, this line should 
be leak checked and evaluated for compatibility with the RO reject. 

Response:  The reverse osmosis (RO) process is expected to remove a 
small amount of the volatile organic compounds (VOCs).  The RO reject 
stream, which will contain low concentrations of VOCs,  will be blended 
with wastewater and discharged to the brine line, which will eventually 
discharge to the ocean.  OCWD/IRWD has performed a preliminary 
evaluation of the amount of expected VOC discharge and has determined 
that the concentrations will be low enough to meet discharge 
requirements.  Further evaluations will be made during the remedial 
design phase of the project. 

The existing pipeline that will be used to transport the RO reject stream 
is pressurized and is continually checked for leaks.  As noted above, a 
preliminary evaluation of the use of this line for the RO reject stream has 
taken place.  Further evaluations will be made during the remedial design 
phase of the project. 

1C The flow diagram for the preferred remedy indicates RO treatment of the 
VOC-contaminated groundwater, followed by VOC removal, 
disinfection, and then discharge to the non-CERCLA Irvine Desalter 
Project for recycled water use.  The flow diagram seems to imply that the 
CERCLA groundwater will be desalted twice—once as part of the 
CERCLA remedy and again as part of the Irvine Desalter Project.  I 
believe that the TDS/nitrate removal for the Irvine Desalter is for non-
VOC-contaminated groundwater, and that the CERCLA remedy 
groundwater will be blended with this groundwater before being 
distributed by IRWD for non-potable use.  Perhaps the flow diagram 
could be revised to clarify this point. 

Response:  The flow diagram has been revised to clarify that 
groundwater will only be desalted once.  The revised diagram is included 
in the Record of Decision (ROD) as Figure 10-3.  The RO treatment step 
has been left in the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) portion of the flow diagram 
as explained in the following paragraph. 

Some groundwater in the nonpotable system will be routed through the 
RO treatment process prior to flowing to the air stripper.  Other 
groundwater in the nonpotable system (i.e., groundwater with relatively 
low total dissolved solids [TDS] and nitrate concentrations) will be 
allowed to bypass the RO treatment process and flow directly to the 
air stripper.  
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Rick Wilson, P.E., Resident of Aliso Viejo per Letter Dated 26 November 2001 

Number Comment Response 

1C 
(cont.) 

 Reduced TDS and nitrate concentrations will be achieved by routing a 
portion of the nonpotable groundwater through the RO treatment process.  
Nonpotable and potable groundwater will not be blended at any time. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Bertrand S. Palmer, Ph.D., P.E., GeoSyntec Consultants per Memorandum to Polin Modaulou, El Toro Local Redevelopment Authority, 
Dated 07 December 2001 

Number Comment Response 

2A In the Proposed Plan, the Department of the Navy/United States Marine 
Corps (DON/USMC) uses various terminology such as “water quality 
standards,” “clean-up goals,” “maximum contaminant levels,” and 
“criteria and standards for VOCs” to describe the concentration of 
chemicals in groundwater or the concentration of chemicals in treated 
water delivered for domestic use.  This varied terminology is confusing.  
In the Proposed Plan the DON/USMC should clearly define: 

• The acceptable concentration of chemicals in groundwater (i.e., 
the concentration of chemicals in groundwater at which no 
remedy is needed and/or at which operation of the remediation 
systems will be terminated); and 

• The acceptable concentration of chemicals in treated water used 
for (i) domestic use and (ii) recycled water use. 

These acceptable concentrations should be defined numerically for each 
chemical in groundwater.  In addition, the risk to human health and 
safety during and upon completion of the remedial activities should be 
discussed in the Proposed Plan. 

Finally, this terminology should be used consistently throughout the 
Proposed Plan to eliminate any potential confusion. 

Response:  Response to specific issues raised in the Local 
Redevelopment Authority’s (LRA’s) comments follow.  As a general 
comment, it should be noted that many of the issues raised by the LRA 
relate to the level of detail provided in the Proposed Plan.  Proposed 
Plans, following U.S. Environmental Protection Agency (U.S. EPA) 
guidance, are prepared in a fact sheet format for MCAS El Toro.  These 
Plans are intended for the general public and, by design, do not include 
technical details that would unnecessarily lengthen the Plans or make 
it difficult for members of the public to understand the information 
being presented. 

Details of the investigations that have been performed at MCAS El Toro, 
alternatives that have been developed for Sites 18 and 24, and rationale 
for the preferred alternative are presented in the remedial investigation 
(RI) and feasibility study (FS) reports, which are made available for 
public review at the Information Repository at Heritage Park Library 
during the public comment period.  Details of the investigations and 
alternatives are also presented in the ROD, which documents the 
selection of the remedy in greater detail than the Proposed Plan.  The 
Responses that follow respond to the LRA’s comments and explain how 
they are addressed in the ROD. 
 
Cleanup levels for chemicals of concern in groundwater are provided 
in Table 8-1 of the ROD.  The concentrations represent the lower of the 
state and federal drinking water standards, or maximum contaminant 
levels (MCLs).  Where MCLs do not exist for a particular chemical,  
risk-based concentrations have been developed and will be used as 
cleanup levels. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Bertrand S. Palmer, Ph.D., P.E., GeoSyntec Consultants per Memorandum to Polin Modaulou, El Toro Local Redevelopment Authority, 
Dated 07 December 2001 

Number Comment Response 

2A 
(cont.) 

 Extracted groundwater treated by the CERCLA component of the IDP 
nonpotable system will be used for irrigation.  The groundwater will be 
treated to concentrations represented by MCLs.  Groundwater extracted 
by the IDP nonpotable system will be treated to achieve a TDS 
concentration of 720 parts per million.  (Removal of TDS is not part of 
the CERCLA remedy.) 

The risk to human health and safety during implementation of the remedy 
are discussed in Section 9.1.2.3 of the ROD using the “Short-Term 
Effectiveness” criteria established in the National Contingency Plan 
(NCP).  Risk to construction workers and personnel monitoring the 
groundwater will be controlled by safety and health plans and by 
sampling procedures.  Risks to the general public during construction 
and monitoring are expected to be negligible. 

The primary risk posed at Site 24 is from consumption of contaminated 
groundwater.  However, groundwater at this site is not currently being 
used for domestic purposes.  Under the preferred alternative, drilling or 
use of contaminated groundwater would be prohibited by institutional 
controls.  Following remediation, residual risk would be governed by 
drinking water standards.  The only risk to residents, workers, or visitors 
would then be from soil.  Risk due to soil was evaluated during the RI 
and found to be within the range considered allowable by U.S. EPA. 

The use of varied terminology to describe the concentration of chemicals 
in groundwater/treated water has been reviewed for clarity throughout 
the ROD. 
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May 2002 

RESPONSIVENESS SUMMARY  
MARINE CORPS AIR STATION EL TORO, CALIFORNIA  

PROPOSED PLAN, OPERABLE UNITS 1 AND 2A, SITES 18 AND 24 

Letters Received During Public Comment Period 

 Comments by: Bertrand S. Palmer, Ph.D., P.E., GeoSyntec Consultants per Memorandum to Polin Modaulou, El Toro Local Redevelopment Authority, 
Dated 07 December 2001 

Number Comment Response 

2B 
 

The Preferred Remedy proposed by DON/USMC will require installation 
of additional extraction and monitoring wells and a conveyance pipeline, 
both on and off the base property.  In addition, it includes operating, 
maintaining, and decommissioning the system.  Has DON/USMC 
evaluated the impact of constructing, operating, maintaining, and 
decommissioning the remediation and monitoring equipment on the reuse 
[of] property for MCAS El Toro?  Has the DON/USMC developed a list 
of institutional controls that will be imposed as part of the Preferred 
Remedy associated with operation, maintenance, and decommissioning 
of the remediation system?  Both of these things should be done before 
DON/USMC selects a remedy for these IRP sites. 

Response:  The DON has considered the impact of remediation and 
monitoring equipment on the reuse of property for MCAS El Toro and 
will evaluate this issue further during the remedial design phase.  During 
that phase, the DON intends to work closely with the LRA to 
accommodate the proposed reuse of Site 24 as long as such 
accommodation is consistent with protection of public health and the 
environment and timely implementation of the remedy.  For example, the 
DON will use underground piping when it makes sense to do so to 
optimize use of the surface area of Site 24.  The DON will also consider 
modifying the locations of proposed extraction or monitoring wells 
during the remedial design phase to accommodate reuse as long as this 
does not compromise the effectiveness of the remedy.  OCWD/IRWD 
plans to route off-Station piping underground to avoid interference with 
existing land uses. 

Institutional controls have been discussed in Sections 8.1.2.3 and 8.2.2.2 
of the ROD.  These controls are required at Site 24 to protect the 
extraction and monitoring wells and associated equipment; prevent 
drilling or  use of groundwater; and allow access for the DON, water 
districts, and regulatory agencies to install, operate, maintain, and 
decommission the remediation system.  Institutional controls at Site 18 
are required to prevent inadvertent use of contaminated groundwater for 
domestic purposes. 
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2B 
(cont.) 

 Institutional controls at Site 24 are expected to be implemented by means 
of lease conditions if the property is leased or by deed restrictions and 
environmental covenants imposed at the time of property transfer if the 
property is transferred by deed.  Institutional controls at Site 18 are 
expected to be implemented by means of permit conditions.  The DON is 
currently working with the OCWD/IRWD, Orange County Health Care 
Agency, California Department of Toxic Substances Control (DTSC), 
Regional Water Quality Control Board (RWQCB), California 
Department of Health Services, and U.S. EPA to develop appropriate 
means to implement institutional controls for the off-Station portion of 
the plume. 

2C The description of the Preferred Remedy (in the Proposed Plan) is unclear.  
The Proposed Plan should present a more detailed description of the 
remedy, including a description of the CERCLA and non-CERCLA 
elements of the remedy. 

For example, the flow diagram shown on Page 16 of the Proposed Plan 
seems to indicate that the extracted groundwater will be conveyed to the 
Desalter Project after it has been treated by reverse osmosis, air stripping, 
and clearwell disinfection (See blue background box with the following 
note:  “CERCLA (VOC) and non-CERCLA (TDS/Nitrate) Treatment for 
recycled water use”).  Is this correct?  If this is correct, what is the purpose 
of the reverse osmosis and air stripper systems? 

Does the liquid phase treatment in the Preferred Remedy include a granular 
activated carbon (GAC) treatment unit as a polishing stage for groundwater 
treatment?  For example, such a GAC unit is included in Remedial 
Alternative 11.  If not, DON/USMC should include a polishing GAC unit 
as part of the Preferred Remedy to insure that the extracted groundwater is 
treated to standards acceptable for re-injection and/or reuse, regardless of 
the performance of the air stripper. 

Response:  A more detailed description of the preferred remedy has been 
provided in Sections 8 and 10 of the ROD.  As noted in the response to 
Comment 2A, the purpose of the Proposed Plan is to provide a discussion 
of the proposed remedy in terms that will be clear for members of the 
general public. Since these Plans are intended for the general public, by 
design they do not include technical details that would unnecessarily 
lengthen them or make it difficult for members of the general public to 
understand them. 

The flow diagram included on page 16 of the Proposed Plan is 
reproduced as Figure 10-3 in the ROD.  The figure has been revised to 
correct the impression that groundwater will be treated twice.  

No, the liquid phase treatment in the Preferred Remedy does not include 
a GAC treatment unit as a polishing stage because such treatment is not 
necessary to meet groundwater treatment standards acceptable for re-
injection or for reuse. 

These types of details will be addressed further during the remedial 
design phase of the project. 
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2D The Preferred Remedy relies on the Desalter Project for treatment of 
groundwater.  However, the DON/USMC indicates that while the 
Desalter Project is not in operation, or if the Desalter Project is 
terminated for any reason, DON/USMC will rely on natural attenuation 
as a back-up remedy (see Proposed Plan at Page 16).  DON/USMC also 
states that monitored natural attenuation will be further evaluated as part 
of the Record of Decision (ROD).  Thus, it appears that DON/USMC has 
not yet established that natural attenuation is an effective remedy for IRP 
Sites 18 and 24.  Given this, DON/USMC needs to verify, rather than 
simply assume, that natural attenuation is an effective back-up remedy 
that will provide complete attenuation of the VOCs present in 
groundwater, including TCE and its degradation compounds.  If natural 
attenuation is found to be ineffective at the site, some other back-up 
remedy will need to be included as part of the Preferred Remedy. 

Response:  At this time, it is not necessary to rely on natural attenuation 
because the IDP project being planned by OCWD/IRWD represents an 
alternative that will effectively clean up the aquifer and restore use of a 
precious water resource to the public.  However, if OCWD/IRWD 
discontinues the IDP in the future, the DON reserves the right to 
reconsider use of natural attenuation for remediation of groundwater at 
Site 18.  

The DON has performed a preliminary assessment of natural attenuation 
and believes that this evaluation demonstrated that natural attenuation is 
a viable alternative (see Alternative 7A discussion in the ROD).  The 
Settlement Agreement contains a clause stating that, based upon 
currently available information, it is anticipated that the contingency 
remedial action for VOC contamination in the principal aquifer will 
consist of monitored natural attenuation in the event the CERCLA 
component of the IDP is terminated for any reason.  This clause is 
reproduced on page 10-10 of the ROD.  There is no such clause for 
groundwater at Site 24 because a separate shallow groundwater unit 
contract between OCWD/IRWD and the DON assures that 
OCWD/IRWD will be responsible for accepting and properly treating 
and disposing of groundwater from this site regardless of whether the 
IDP is being operated or not. 

The DON and regulators agree that further evaluation of natural 
attenuation is needed before it is selected as a remedial action in the 
event the IDP is terminated as indicated on page 16 of the Proposed Plan.   
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Further studies are not necessary at this time, however, because the DON 
has a signed agreement for the IDP and it is anticipated that this project 
will be implemented. 

2D 
(cont.) 

 

2E The Proposed Plan is focused on groundwater remediation pertaining to 
the investigations and remedial actions for Operable Unit 1 Site 18 and 
Operable Unit 2A Site 24, pursuant to DON/USMC’s Installation 
Restoration Program.  The Proposed Plan does not consider groundwater 
remediation associated with other compliance programs mandated under 
the Resource Conservation and Recovery Act (e.g., closure, removal, and 
remediation associated with underground storage tanks, aboveground 
storage tanks, and fuel supply pipelines, and hazardous materials/waste 
management and solid waste management) and other laws.  We 
recommend DON/USMC revise the Proposed Plan to address the 
following concerns: 

• How does DON/USMC’s Preferred Remedy (Alternatives 8A 
and 10B’ Combined) address existing groundwater impacts 
from other potential sources, e.g., leaking underground storage 
tanks (LUSTs) and fuel supply lines? 

• What are the potential additional risks to human health and the 
environment from these other potential sources and how will 
they be addressed by DON/USMC? 

Response:  Groundwater impacts from potential non-CERCLA sources 
such as leaking underground storage tanks (LUSTs) and fuel supply lines 
are addressed under the Petroleum Corrective Action Program.  These 
impacts are not addressed in the Proposed Plan or ROD because these 
documents, by definition, only address CERCLA contaminants and 
remedial actions conducted under the CERCLA program. 

Potential risks to human health and the environment from these other 
potential sources are being addressed under the Resource Conservation 
and Recovery Act (RCRA) program. 
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2F On Page 1 of the Proposed Plan, DON/USMC states “this groundwater is 
currently not used as a drinking water source.”  DON/USMC needs to 
specify if this statement refers to the shallow groundwater or to the 
principal aquifer, and should indicate what the actual use of the 
groundwater is.   

Response:  Current groundwater use is discussed in Section 6.3 of the 
ROD.  As discussed in Section 6.3, neither groundwater in the shallow 
groundwater unit at Site 24 nor groundwater in the principal aquifer at 
Site 18 is used for drinking water purposes at this time.  It is also unlikely 
that groundwater in the shallow groundwater unit would be used for 
drinking water purposes in the future due to high concentrations of TDS 
and nitrates and relatively low flow rates.  Groundwater in the principal 
aquifer is also currently not used for drinking water purposes due to high 
concentrations of TDS and nitrates (the IDP was initially proposed to 
address this issue), but groundwater from areas outside the VOC plume 
will be treated and used for potable purposes in the future once the IDP is 
constructed and operable.  Groundwater from areas inside the VOC 
plume will be treated and used for nonpotable (irrigation) purposes in the 
future once the IDP is constructed and operable. 

Groundwater in the vicinity of MCAS El Toro is currently used only for 
irrigation purposes and as a source of water for two artificial lakes  
(North Lake and South Lake).  Active irrigation wells in the vicinity of 
MCAS El Toro are discussed in Section 6.3 of the ROD and are shown 
on Figure 6-1. 

2G On Page 1 of the Proposed Plan, DON/USMC states that the source of 
contamination of groundwater is TCE and other solvents that were 
believed to have been used for degreasing parts, paint stripping, and other 
maintenance activities performed within the IRP Site 24 boundary.  
GeoSyntec understands that DON/USMC now believes that the source of 
TCE also could be other areas, including the sewer system at MCAS El 
Toro.  GeoSyntec understands that DON/USMC is currently 
investigating such sources.  DON/USMC needs to provide additional 
information regarding the status of and results for this investigation of 
other potential TCE and other VOC sources.   

Response: The DON, DTSC, RWQCB, and U.S. EPA do not believe  
(as stated by GeoSyntec) that the source of TCE is from areas other than 
Site 24.  The Station has been subjected to extensive investigation since 
1985 when TCE was first discovered in groundwater west of MCAS  
El Toro, and the source of VOC contamination has been well defined by 
these investigations. 
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2G 
(cont.) 

 A preliminary assessment of Building 307, a former dry cleaning facility, 
and its associated sewer lines was conducted in September and October 
2001.  The preliminary assessment included extensive sampling of soil, 
soil gas, and groundwater.  As discussed in Section 5.2.3.5 of the ROD, 
the preliminary assessment reported minimal VOC contamination in all 
media investigated and concluded that there has not been a significant 
release to the environment at this location. 

2H DON/USMC indicates that the North Lake, that currently is used for 
recreational purposes, is fed by groundwater pumped at a well located in 
or next to the VOC plume originating from IRP Site 24 (see Proposed 
Plan at Page 6).  DON/USMC further states that a risk assessment shows 
that the groundwater pumped into North Lake does not pose an 
unacceptable risk to human health (see Proposed Plan at Page 6).  In the 
Proposed Plan, DON/USMC should specify the value of the excess 
cancer risk and hazard index for the groundwater pumped in the 
North Lake. 

As a separate issue, it seems that wildlife, including birds and fish, may 
be exposed to water in North Lake.  Thus, it would be prudent to perform 
an ecological risk assessment to evaluate risks to plants and animal life 
that are or will be exposed to groundwater pumped into North Lake. 

Response:  The cancer and noncancer risks from groundwater used as a 
source of water for North Lake were evaluated during the Phase I RI and 
again in 2001, subsequent to the Phase II RI of Site 24.  The quantitative 
results are presented in Section 7.1.5.4 of the ROD and confirm that 
cancer and noncancer risks due to groundwater feeding North Lake are 
within the range considered allowable by U.S. EPA. 

The primary VOC contaminant in the groundwater used to feed North 
Lake is TCE.  An ecological risk assessment at North Lake is not 
considered necessary because of the known chemical and physical 
properties of this contaminant. 

TCE is volatile and is expected to quickly evaporate when released to 
surface water.  The large surface area of the lake would enhance the 
evaporation process.  In addition, the bioaccumulation factors for TCE, 
including the bioaccumulation factor for TCE in fish (39 liters per 
kilogram), are low.  Therefore, TCE is not expected to significantly 
bioaccumulate in plants or animals even if they were to be exposed to 
this chemical. 
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2I DON/USMC seems to indicate that the groundwater at IRP Sites 18 and 
24 will be remediated until concentrations of chemicals in groundwater 
are below the most stringent of the Federal or State Maximum 
Contaminant Levels (MCLs).  However, the State of California has a 
anti-degradation policy for groundwater that may require remediation of 
chemicals to background concentrations.  For anthropogenic chemical 
compounds, background concentrations correspond to a “non-detect” 
concentration (typically 0.5 ppb).  Thus, DON/USMC needs to remediate 
the groundwater until the concentrations are below non-detect 
concentrations to comply with the State of California anti-degradation 
policy. 

Response:  The State of California anti-degradation policy for 
groundwater is presented in State Water Resources Control Board 
(SWRCB) Resolution (Res.) 68-16.  SWRCB Res. 68-16, Statement of 
Policy With Respect to Maintaining High Quality of Waters in 
California, establishes the policy that high-quality waters of the state 
“shall be maintained to the maximum extent possible” consistent with the 
“maximum benefit to the people of the state.”  It provides that whenever 
the existing quality of water is better than the required applicable water 
quality policies, such existing high-quality water will be maintained until 
it has been demonstrated to the state that any change will be consistent 
with maximum benefit to the people of the state, will not unreasonably 
affect present and anticipated beneficial use of such water, and will not 
result in water quality less than that prescribed in the policies.  It also 
states that any activity that produces or may produce a discharge to 
existing high-quality waters will be required to meet waste-discharge 
requirements that will result in the best practicable treatment or control of 
the discharge necessary to assure that a) pollution or a nuisance will not 
occur and b) the highest water quality consistent with maximum benefit 
to people of the state will be maintained. 

The DON has determined that SWRCB Res. 68-16 is not a chemical-
specific applicable or relevant and appropriate requirement (ARAR) for 
determining response action goals.  However, SWRCB Res. 68-16 is an 
action-specific ARAR for regulating discharged treated groundwater 
back into the aquifer.  The DON has determined that further migration of 
already-contaminated groundwater is not a discharge governed by the 
language in Res. 68-16.  More specifically, the language of SWRCB Res. 
68-16 indicates that it is prospective in intent, applying to new discharges 
in order to maintain existing high-quality waters.  It is not intended to 
apply to restoration of` waters that are already degraded.  
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2I 
(cont.) 

 As stated in the Proposed Plan and ROD, the DON has identified 
California Code of Regulations (Cal. Code Regs.) tit. 22, §66264.94 as  
an ARAR for groundwater cleanup levels.  This regulation provides that 
compounds must not exceed their background levels in groundwater or 
some higher concentration limit set as part of the corrective action 
program.  A limit greater than background may be approved if the owner 
(of the regulated unit) can demonstrate that it is not technologically or 
economically feasible to achieve the background value and that the 
constituent at levels below the concentration limit will not pose a hazard 
to human health or the environment.  However, a concentration limit 
greater than background must never exceed MCLs established under the 
federal Safe Drinking Water Act. 

A discussion of the technical and economic infeasibility of remediating 
groundwater to background is presented in Appendix H of the Operable 
Unit-1 Interim Action Feasibility Study report.  This document was 
reviewed and accepted by U.S. EPA, DTSC, and RWQCB.  Therefore,  
as provided for in Cal. Code Regs. tit. 22, § 66264.94, concentration 
limits based on MCLs and risk-based criteria are considered remedial 
goals for Sites 18 and 24. 

A discussion of this issue is found in Section 11.2.1.3 of the ROD along 
with a discussion of the ARAR status of SWRCB Res. 68-16 and  
Cal. Code Regs. tit. 22, §66264.94 . 
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2J A significant number of important parameters, such as location and 
number of extraction wells, pumping rate, performance monitoring 
evaluation criteria, and contingency remediation plans, do not appear to 
have been finalized at this stage of the remediation planning process (see 
Proposed Plan at Page 16).  These parameters typically have a significant 
impact on a remedy’s feasibility, cost, and completion time.  Does 
DON/USMC believe that its final decisions concerning these parameters 
could affect the feasibility study and/or the remedy selected for 
Installation Restoration Program (IRP) Sites 18 and 24? 

Response:  No, DON/USMC does not believe that the final decisions 
concerning parameters such as location and number of extraction wells, 
pumping rate, performance monitoring evaluation criteria, and 
contingency remediation will affect the FS or the remedy selected for 
Sites 18 and 24.  The DON believes that parameters such as extraction 
well location and pumping rate have been fairly well established through 
extensive modeling conducted during the feasibility study stage and are 
likely to change only slightly (being optimized) during remedial design.  
Performance monitoring will assist in evaluating the selected remedy or 
judging when remediation is complete, but should not impact the 
selection of the remedy itself.  The contingency remediation plan (e.g., 
consideration of natural attenuation as a backup remedy) would only 
come into effect in the event that the IDP is terminated.  IDP termination 
is considered very unlikely given the extensive planning that has already 
gone into the preliminary design of the plant. 
With respect to cost, the groundwater remedy is very refined considering 
that it is only at the conceptual phase (which is what a ROD typically 
presents).  Details of the Settlement Agreement have been finalized and 
many costs associated with remediation of the principal aquifer and 
shallow groundwater unit are already fixed by contract.  The remaining 
costs (e.g., costs of extraction wells in the shallow groundwater unit, 
monitoring costs) are expected to be within the +50/-30 percent range 
that is required for an estimate made at the feasibility study stage.  
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2K Based on Table 3 on Page 14 of the Proposed plan, DON/USMC states 
that the remediation time for Alternative 8A (the Preferred Remedy) is 
estimated to be 95 years.  This remediation duration is extremely long 
and can be shortened as evidenced by the remediation duration of other 
alternatives.  The design parameters for this remedy need to be revised to 
shorten remediation time of Alternative 8A. 

Also, the remediation time for Alternative 7A, which is solely natural 
attenuation (i.e., no active contaminant removal), is 60 years.  
DON/USMC needs to explain why Alternative 8A, which includes active 
contaminant removal, has a longer remediation time (95 years). 

Response:  Design parameters such as well placement, pumping rate, etc. 
are factors, however, which will be reevaluated and optimized during the 
remedial design phase of the project.  With respect to Alternative 8A, the 
conceptual design uses two extraction wells (ET-1 and ET-2) within the 
hot spot in the principal aquifer to extract contaminated groundwater.  
The extraction of groundwater will reduce and flatten the hydraulic 
gradient in the principal aquifer.  Reduction of the hydraulic gradient 
between the center and toe of the plume slows the flow of contaminated 
groundwater and extends the cleanup time for the principal aquifer, thus 
explaining the estimated 95 years under Alternative 8A. 

An explanation of this issue is found in Section 9.1.2.3 of the ROD. 

2L Alternative 8A, as described by DON/USMC (see Proposed Plan at 
Pages 12 and 16), seems to include cycling of the extraction system (i.e., 
the extraction system will be turned off when recycled water is not 
needed).  This operational approach will significantly lengthen the 
remediation time and reduce the extraction system’s contaminant 
removal and containment ability.  As part of the Preferred Remedy, 
DON/USMC needs to include an alternative disposal or reuse method for 
treated water to increase and maximize the speed and efficiency of the 
remediation system. 

Response:  Alternative 8A includes cycling of the extraction system 
because OCWD/IRWD plans to extract groundwater from the principal 
aquifer seasonally, as needed for irrigation purposes.  Groundwater from 
the shallow groundwater unit at Site 24, which is much more 
contaminated than groundwater from the principal aquifer at Site 18, will 
be extracted on a year-round basis, treated, and used for recycled water 
purposes or injected back into the principal aquifer when the need for 
recycled water is low. 

During the design phase, OCWD/IRWD will look at a number of ways 
that remediation time can be reduced, including placement of extraction 
wells, pumping rates, and cycling of the extraction system in the 
principal aquifer.  If it makes sense to do so, OCWD/IRWD will also 
look at an alternative disposal or reuse method at that time. 
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Response:  Computer modeling was performed during the RI to evaluate 
the effectiveness of the original alternatives for Sites 18 and 24.  
Additional computer modeling was performed after the completion of the 
RI to evaluate the effectiveness of Alternative 8A, the preferred 
alternative for Site 18.  The results of the modeling are presented in the 
RI reports for Sites 18 and 24 and in a technical memorandum titled 
Evaluation of OU-1 Alternative 8A with Respect to NCP Criteria.  
Modeling results are also summarized in Sections 8 and 9 of the ROD.  
The modeling performed for these alternatives has factored in and 
considered the impact of all of the major extraction wells in the vicinity 
of MCAS El Toro.  Additional modeling performed during the remedial 
design phase will also consider the impact of these wells on the 
extraction system. 

2M It appears that DON/USMC will not control all of the wells that will be 
in operation around MCAS El Toro.  DON/USMC needs to consider the 
influence these wells may have on the aquifer behavior and the potential 
impacts on the final design of the extraction system while remediation of 
IRP Sites 18 and 24 is on-going. 
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MEMORANDUM OF AGREEMENT BETWEEN  
THE UNITED STATES DEPARTMENT OF THE NAVY  

AND THE CALIFORNIA DEPARTMENT OF  
TOXIC SUBSTANCES CONTROL 



 

 
 
 
 
 
 

Please note that a copy of the Memorandum of Agreement  
Between the United States Department of the Navy and the 

California Department of Toxic Substances Control is attached for 
informational purposes only and as a reference for the convenience 

of the reader of the Record of Decision.  Contents of this 
memorandum are not subject to comment nor deemed to be  

an enforceable component of this Record of Decision. 
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IRVINE RANCH WATER DISTRICT (IRWD) IN REGARD TO 
FORMER MARINE CORPS AIR STATION (MCAS) EL TORO 

GROUNDWATER REMEDIATION 



 

 
 
 
 
 
 

Please note that a copy of the Settlement Agreement  
for groundwater at Former MCAS El Toro is attached for 

informational purposes only and as a reference for the convenience 
of the reader of the Record of Decision.  Contents of this agreement 

are not subject to comment nor deemed to be an enforceable 
component of this ROD. 













AGREEMENT 

This Settlement Agreement (hereinafter referred to as "Settlement Agreement'' or 

"Agreement") is made and entered into by and among the Omnge County Water District 

("OCWD"), a Special Governmental District organized under and existing pursuant to the 

Orange County Water District Act, Ch. 924, Stats. 1933, as amended, the Irvine Ranch Water 

Dismct ("IRWD"), and the Settling Federal Agencies ("SFA") (defined as including the United 

States, its agencies, departments, and instrumentalities and hence including the Department of 

the Navy r D o N ]  but excluding the United States Environmental Protection Agency in its 

regulatory capacity), concerning water supply development and groundwater remediation in 

areas on and adjacent to the former United States Marine Corps Air Station ("MCAS") El Toro 

facility in Orange County, California 

RECITALS 

A. WHEREAS, the former MCAS El Toro facility has been placed by the United 

States Environmental Protection Agency ("USEPA") on the National Priorities List ("NPL") 

promulgated by USEPA pursuant to Section 105 of the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980, as amended, ("CERCLA"), 42 U.S.C. 

Section 9605; 

B. WKEREAS, DON, of which the United States Marine Corps ("USMC") is a 

component, USEPA, and the State of California Environmental Protection Agency ("CALEPA") 

have entered into a Federal Facility Agreement ("FFA") pursuant to Section 120 of CERCLA, 42 

U.S.C. Section 9620, requiring that DON, through the USMC, investigate and remediate releases 
- 

of hazardous substances at the former MCAS El Toro NPL site ("Site") (a copy o f  the EFA is 

attached as Appendix 1); 































































Agreement (e.g., equipment Iodged), then the entity responsible for causing the damage or 

creating said condition will promptly remedy the condition at its sole cost to ensure that the 

intended use of the well satisfies all applicable federal, state and local regulatory operation, 

maintenance, quality assurancdquality control, and safety standards. 

F. In the event that monitoring or sampling equipment used by any party to this 

Settlement Agreement at a monitoring or production we11 that is the subject of this Agreement is 

lost or damaged during well monitoring activities by one of the parties, then it will be the 

responsibility of the party that OW the equipment to retrieve and/or repair its own equipment. 

VII. O'IFER PROVISIONS. 

A. owners hi^ of CCMT, 

OCWD and IRWT) will own and hold sofe and exclusive title to the CCMI and related 

facilities described in Recital P except for the SGU Assets designed, constructed and opemted by 

DON described in Recital P.2, and DON'S Monitoring Wells described in Recital P.4. 

B. Release and Covenant Not To Suq. 

1. In consideration of the terms and conditions set fortb in this Agreement, 

and contingent upon the United States' full and final payment of the sums specified in P a r a p p h  

N.A.1. and IV.A.2. into the Reversionary Trust as specified above, OCWDIIRWD hereby 

expressly and intentionally, forever and filly releases, discharges, and covenants not to sue the 

United States, or its past and present officers, employees, agents, contractors, and successoF;, 

with respect to any past, present, or future claims pertaining to or associated in any way with the 

actual or threatened release of hazardous, toxic or solid wastes, substances, pollutants, or 

contaminants (including but not limited to VOCs, IDS, aGd nitrates) at or from Former MCAS 

El Toro, the CCMI, the Modified IDP, or the PA. 
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Such representatives may be changed from time to time as the Parties see fit and at their sole 

discretion. Notice of the change will be provided to the other Party. The period for negotiation 

may be extended by mutual agreement of the Parties. 

2. In the event that the delay necessary to resolve a dispute is unacceptabk 

because of an imminent and substantial endangerment to human health or the environment, or 

because DON has been placed under an enforceable commitment to take certain action by 

specified dates by USEPA andlor CALEPA, or because it will substantially interfere with the 

conduct of national defense activities, either Party may disregard these dispute resolution 

procedures. Absent such circumstances, the Parties agree to exhaust administrative remedies 

under these dispute resolution procedures before pursuing any legal or equitable remedies they 

might have under this Settlement Agreement. 

3. CERCLA remedial action selection decisions by DON and FFA 

deliverable documents set forth in Paragraph III.C.l.(a) of this Settlement Agreement that are 

finalized pursuant to the procedures for fmalization under the.FFA, including those that receive 

concurrence from USEPA and CALEPA, will not be subject to these dispute resolution 

procedures. OCWD and IRWD retain such rights as they may have to challenge such remedy 

selection decisions pursuant to Section 1 13 of CERCLA as provided by law in the event this 

Agreement does not take effect as provided in Section I. 

4. These dispute resolution procedures will not apply to disputes arising 

under the contract addressed under Paragraph 1II.B. of this Settlement Agreement Contract 

dispute resolution procedures will be addressed in that contract. 

G. Access to Information 
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Office of Counsel 
Southwest Division 
Naval Facilities Engineering C o m d  
1220 Pacific Highway 
San Diego, CA 92132 

2. These representatives may be changed from time to time as the Parties see 

fit and at their sole discretion. Notice of the change will be provided to the other Parties. 

N. Amendment. 

T h i s  Agreement may be modified only upon the mutual agreement of the Parties reflected 

in a written document signed by duly authorized representatives of the Parties, which document 

expressly makes reference to this Agreement and the intent to modify the terms of this 

Agreement. 

0. Intemretation. 

1. Ca~tions. 

Captions and section headings are inserted for convenience of reference only and are not 

intended to be part of or to affect the meaning or interpretation of this Agreement. 

2. Federal Law. 

This Settlement Agreement will be governed by and interpreted according to  Federal 

substantive law and regulations. 

3. Construction. 

Neither IRWDIOCWD nor the United States will be considered the drafter of  this 

Agreement or any of its provisions for the purposes of any statute, case law, or rule of 

interpretation or construction that would or might cause any provision to be construed against the 

drafier of the Agreement. 

P. Interntion and Effective Date. 
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APPROVED AS TO C o r n :  

APPROVED AS TO FORM: m v W  RANCH WATER DISTRICT 4 

u 
Date: 

Date: / 

Environment & Nahval Resources Division 
UNITED STATES DEPARTMENT OF 
JUSTICE 
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EPA Region IX/State of Californiaflarine Corps FFA 
Marine Corps Air Station El Toro' 

was made and (ii) funding for Such increase has been diligently 
sought and is not available. 

11.. MERGENCIES AND REUOVALS 

11.1 Discovery and Notification 

If any Party discovers or becomes aware bf an emergency or 
other situation that endangers public health or safety or the 
environment at or near the Site, which is related to or may 
affect the vork performed under this Agreement, that Party shall 
immediately orally notify all other Parties. If the emergency 
arises from activities conducted pursuant to this Agreement, the 
Marine Corps shall then take immediate action to notify the 
appropriate State and local agencies and affected members of the 
public. 

11.2 Work Stoppage 

In the event any Party determines that activities conducted 
pursuant to this Agreement will cause or otherwise be threaten 
by a situation described in subsection 11.1, the party may 
propose the termination of such activities. If the Parties 

of time as is required to abate the danger. In the absence of 

e 
mutually agree, the activities shall be stopped for such period 

mutual agreement, the activities shall be stopped in accordance 
with the proposal, and the matter shall be immediately referred 
to the EPA Hazardous Waste Management Division Director for a 
work stoppage determination in accordance with Section 12.9. 

11.3 Removal Actions 

(a) The provisions of this Section shall apply to all 
removal actions as defined in CERCLA section 101(23) , 42 U.S.C. 5 
9601(23), and California Health and Safety Code section 25323, 
including all modifications to, or extensions of, the ongoing 
removal actions, and all new removal actions proposed or 
commenced following the effective date of this Agreement. 

(b) Any removal actions conducted at the Site shall 
be ccnducted in a manner consistent with this Agreement, CERCLA, 
the NCP and E.O. 12580. 

(c) Nothing in this Agreement shall alter the Marine 
Corpsg authority with respect to removal actions conducted 
pursuant to section 104 of CERCLA, 42 U.S.C. g 9604. 

(d) Nothing in this Agreement shall alter any 
authority the State or EPA may have .w-ith respect to removal 
actions conducted at the Site. 
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furnished at least fortY-fi.~e (45) days before the response 
action is to begin. 

(d) All activities related to oncroing removal actioms 
shall be reported by the Marine Corps-in th; vroqress repor& 
described in Section 18 (Project Managers), 

11.5 Any dispute betveen the Parties as to whether a 
proposed nonemergency response action is (a) properly considered 
a removal action, as defined by 42 U.S.C. 5 9601(23), o r  /b) 
consistent, to the extent deemed practicable under C E R C ~  section 
104(a) (2), with any remedial action shall be resolved pursuant to 
Section 12 (Dispute Resolution). Such dispute may be brought 
directly to the DRC Or the SEC (each as defined in Section 12) a t  
any Party's request. 

11.6 ~lternative Dispute Resolution for Subsection 11.3(f) 

(a) The following procedures shall apply only to 
disputes as to whether the Marine Corps will take any removal 
action requested under subsection 11.3(f). Such disputes shall 
be submitted to the DRC, which shall have ten (10) days to 
unanimously resolve the dispute. The DRC shall foward an 
unresolved dispute to the SEC vithin four (4) days of the end of 
the ten-day period. 

(b) The SEC will serve as the forum for resolution of 
disputes for which agreement has not been reached by the DRc. 
The EPA representative on the SEC is the Regional Administrator 
of EPA Region 9. The Department of the Navy's representative on 
the SEC is the Commander, Southwest Division, Haval Facilities 
Engineering command. The DHS representative on the SEC is the 
Regional Administrator, Region 4. The RWQCB representative on . 
the SEC is the Assistant Executive Officer. The SEC members 
shall, as appropriate, confer, meet and exert their best efforts 
to resolve the dispute and issue a written decision. If 
unanimous resolution of the dispute is not reached vithin seven 
(7) days, the Department of the Navy SEC representative shall 
issue. a vritten position on the dispute. EPA or the State may, 
within four (4) days of the such representative's issuance of the 
Department of the Navy's position, issue a written notice 
elevating the dispute to the Department of the Navy's Secretariat 
Representative for resolution in accordance with all applicable 
laws and procedures. In the event EPA or the State elects not to I 
elevate the dispute to the Secretariat Representative within the 
designated four (4) day escalation period, EPA and the State 
shall be deemed to have agreed with the Department of the Navy 
SEC representative's written position-with respect to the 
dispute. 





















































































Appendix C 
All Fina l  Prfmary and Secondary Documents . Which W i p  Be Created 

In Accordance With Section 7 (Consultation) . C r 

(To be incorporated by reference) 













































Appendix 2 

Evaluation Concentration LeveIs CECL) f o r  Groundwater 
(all unitr: as microgmmsRiter) 

Analytes 

TOLUENE 

XYLENE (TOTAL) 

Other Organic Censtituents 
(IJgIL) 

2-HEXANONE 

2-PENTANONE, CHYDROXY4 
METHYL 

BENZYL BUTYL PHTHALATE 

BIS(2- 
ETHYLHU(YL)PHTHAUTE 

Dl-N-OCTYL PHTHALATE 

STYRENE 

TPH DIESEL 

TPHVOA 

PERCHLOWTE 

METHYL TERTIARY BUTYL 
ETHER (MTBE) 

Notas: 
(a) Highest mncenbation of either: 

1. Source of Maximum Credible Values (MCVs): Table G l g  of OV-1 IAFS Addendum dated August 9.19%. 
Inorganic Data: Average values are unchanged from monitoring well values, maximum credible data am 1.59 
times average value. VOC and SVOC Data: Average values are based on monitoring well data fw ea* VOC 
and SVOC times the ratio of the average (highest or lowesf depending on which wiumn) TCE mncenbation 
at the extraction well (See Table G l e  of the OU-I IAFS Addendum) divided by the average TCE value for U\e 
monitoring wells. Maximum credible data are CalNlated similarly using peak (90% wnonfinenoe level) TCE 
data: w 
2 Most sbingent primary, sewndary, or Proposed Maximum Contaminant Level (MCL), Federal or Sate 

(b) Revised due to OCWDilRWD requirement (June 24,1998). 
(0) Highest value detected In SOU to date. 

1 

ECL for Point of Connection of 
DON'S Shallow Groundwater 

Unit (SGU) Conveyance 
Pipeline (a) 

150 

1750 

3.5 

16.5 

100 

17.7 

7.0 

100 

51 3 

132 

23 (c) 

5 

ECL for CCMl central 
VOC Treatment Plant 

Intake 

11.6 

1.8 



















Primarv Components of Modified Irvine Desalter Proiect 

The Modified Wine Desalter Project (IDP) is comprised of both a Potable 
Water System (Potable System) and a Non-potable Water System (Non-potable 
System); each is an entirely separate groundwater extraction, conveyance, 
treatment and deliveryldischarge system. 

None of the assets of the Potable System are included in, associated with, or 
related to the MCAS El Toro groundwater CERCLA actions. Certain specified 
assets of the Non-potable System are also not associated with or related to the 
MCAS El Toro groundwater CERCLA actions (see below). 

Each System is designated by color(s) on the Appendix 5 map. The Potable 
System in green and the Non-potable System in red and blue. 

The Primary Components of the Modified IDP are as follows: 

1. CERCLA Component of the Modified IDP (CCMIL 

The CCMI consists of the following assets of the Non-potable system (see 
Whereas Clause P of the Recitals): 

a. Extraction Wells IRWD-78, ET-1, and ET-2, and Injection Well IDP-1 
are located within the VOC plume in the Principal Aquifer (PA). 

b. Pumping and pipeline conveyance system from Wells IRWD-78, ET-1, 
and ET-2 to the separate Non-Potable VOC treatment system located at the 
Central Treatment Plant (reference red line on Appendix 5 map). 
Pumping and pipeline conveyance system from the Non-Potable VOC treatment 
system located at the Central Treatment Plant to Injection Well IDP-I (reference 
blue line on Appendix 5 map). 

c. Separate Non-Potable VOC treatment system (including air strippers 
and off-gas granular-activated carbon units) located at the Central Treatment 



























Shal low Groundwater  Contract 
OCWD/NAVY 
Effective S t a r t  Date: :To Be De te rmined  

Oation Years One through Thirty 

Schedule of Work: 

Treatment of on-station SGU groundwater for VOCs, the former Marine Corps 
Air Station 

El Toro. 

001 1 Option 1 -VOC SGU Treatment $100,189* 

0012 Option 2 -VOC SGU Treatment $103,195* 

0013 Option 3 -VOC SGU Treatment $1 06,290* 

0014 Option 4 -VOC SGU Treatment $109,479* 

0015 Option 5 -VOC SGU Treatment $1 12,764* 

0016 Option 6 -VOC SGU Treatment $1 16,146* 

0017 Option 7 -VOC SGU Treatment $1 19,63 1 * 

0018 Option 8 -VOC SGU Treatment $123,220* 

0019 Option 9 -VOC SGU Treatment $I26,916* 

0020 Option 10-VOC SGU Treatment $130,724* 

002 1 Option 11 -VOC SGU Treatment $134,646* 

0022 Option 12 -VOC SGU Treatment $138,685* 

0023 Option I3 -VOC SGU Treatment $142,846* 

0024 Option 14 -VOC SGU Treatment $147,13 I* 

0025 Option I5 -VOC SGU Treatment $151,545* 
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Shallow Groundwater Contract 
OCWD/NAVY 
Effective Start Date: :To Be Determined 

0040 Option 30 -VOC SGU Treatment %236,102* 

Total Options (CLINs 0011 through 0040) %4,766,532* 

*This proposed price schedule is based on information provided by Attachment B-1 of 
Section J, to include projeetedlproposed rates of capital recovery and annual SGU treatment 

Funds are not $resentiy available for this contract The Government's obligation under this contract is 
contingent upon the availability of appropriated funds from which payment for contract purposes can be 
made. No legal liability on the part of the Government for any payment may arise until funds are made 
available to the Contraning Officer for this contract and until OCWD receives notice of such availability, 
to be confirmed in writing by the CoWi'a@hg Officer. OCWD shall not be obliged to perform any wok 
under this contract until it receives notice of the availability of such fimds. 
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Shallow Groundwater C o n t r a c t  
OcwD/NAVY 
E f f e c t i v e  Start  D a t e :  :To Be D e t e r m i n e d  

6. General Information. 

A. OCWD shall provide all labor, personnel, equipment, materials, 
supplies, transportation, reproduction, and mailing services to perform the 
requirements of this contract, in accordance with the terms, conditions and 
provisions of the SA 

B. Atl site construction work at THE FORMER MCAS El Toro, if any, is to 
be performed during normal working hours, which shall be from 7:OO A.M. to 4:00 
P.M., Monday through Friday, excluding Government holidays, unless approved 
by the Contracting Officer, upon reasonable advance request by OCWD. 
Subject to Paragraph 9 below, the shallow groundwater unit (SGU) will 
operate 24 hours per day, seven days a week throughout the year. 

C. Each performance period will be one year in duration. OCWD shall 
accept, treat for VOCs, and take ownership of SGU groundwater on a continuous 
basis which shall commence in accordance with the time period established 
pursuant to the SA and after notice to OCWD by the Contracting Officer that 
funds for the first performance period are available. 

7. lntentionallv Omitted 

8. VOC Treatment. 

A. Uninterruated VOC Treatment Services. Except as otherwise provided 
by this contract or in connection with short-term routine maintenance, OCVVD 
shall provide the United States with uninterrupted VOC treatment services. 
OCWD shall accept and take ownership of groundwater extracted by DON from 
the former MCAS El Toro on-station SGU and delivered by DON to OCWD for 
VOC treatment pursuant to the terms and conditions of this contract and a s  
provided in the ROD and Federal Facility Agreement (FFA) documents a s  
referenced in Paragraph I1I.C of the SA. The required amount of SGU 
groundwater to be accepted and treated in any given period of performance will 
be the lesser of the volume furnished by DON or 208,000,000 gallons at a 
maximum flow rate of 440 gallons per minute through 550 gallons per 
minute or such other rate as agreed to by the parties, Without any increases 
in the contract compensation, OCWD may, in its sole discretion, accept a larger 
flow of water from the United States, if available. 

8. OCWD shall be responsible for the disposal andlor discharga of the 
SGU groundwater after VOC treatment either through acceptance at the CCMl 
for beneficial use or otherwise discharging via re-injection, irrigation, o r  surface 
water discharge in accordance with the ROD for OUl and OU2A. In n o  event wirl 
the costs associated with disposal of the SGU groundwater be a basis for the 
recovery of any additional costs by OCWD whatsoever. 
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Shallow Groundwater Contract 
OCWD/NAVY 
E f f e c t i v e  Start Date: :To Be Determined 
Permanent termination by OCWD of SGU VOC treatment activities required by 
this contract shall be deemed a breach of the contract unless DON is relieved of 
its obligation to USEPA and CALEPA to remediate VOC contamination in the 
SGU by an amendment to the ROD. In the event of a termination of services 
contrary to this provision, in addition to any other remedies covered by this 
contract, the United States shall be entitled to recover from OCWD all 
incremental costs incurred by the United States in obtaining alternate VOC 
remediation services over and above the amount to be paid to the contractor fw 
the connection charge and service rate at the time the services are terminated 
pursuant to the contract payment schedule. In the event of such termination, the 
connection charge and service rate for the performance period in which the 
contract was breached, as well as all future connection charges and service rates 
as set forth in Attachment B-I (columns c & d) to this contract, will not be 
recoverable. 

J. Permanent Shutdown Permitted Under the Contract. Notwithstanding 
any other provision of this contract, a permanent shutdown without breach of tnis 
contract 411 apply when DON is relieved of its obligation to USEPA and CALEPA 
to remediate VOC contamination in the SGU by an appropriate amendment to 
the ROD. If such time is within the base contract (ten-year period), OCWD will 
be paid the balance of the connection charge according to Attachment B-I 
(column c) of this contract. The service rate will be reduced on a pro rata basis, 
based on the volume of SGU groundwater accepted and treated during the 
performance period prior to the termination of services by DON. 

10. ~onds, Permits, and Licenses. 

A. Bonding Requirements. OCWD shall obtain and provide a 
performance bond as per Section Ill, paragraph D of the SA and provide copies 
of such bond to the Contracting Officer. 

B. OCWD Res~onsibiliW for Permits. Licenses. Etc. Except with regard to 
DON'S obligations as provided in the FFA (Appendix I to the SA), OCWD shall 
be responsible for obtaining all required licenses, permits, and approvals 
necessary for the construction and operation of the non-CERCI-4 portion o f  the 
Modified IDP, and shall be the lead agency responsible for compliance wi th  the 
California Environmental Quality Act, Public Resources Code sections 210000 et 
seq. as necessary to construct and operate the Modified IDP. The CCMl portion 
of the Modified IDP is exempt from permit requirements under CERCLA. 

11. Reasonable Access to the Former MCAS El Toro ("the Siteat DON shall 
orovide OCWD and its subcontractors with reasonable access to the Site. so 
iong as DON owns the Site. DON shall also provide OCWD and its 
subcontractors a license to use property at the Site.to perform this contract. In 
the event DON sells or leases the Site, DON shall reserve and record in such 
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