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Area 3 San Gabriel Valley Area 3 Superfund Site  
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LADPW Los Angeles Department of Public Works  
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Region 

 

MCL maximum contaminant level  

µg/L micrograms per liter  

mg/L milligrams per liter  



 

ACRONYMS AND ABBREVIATIONS 

 IV ES052009009SCO/TOC_LW3137.DOC/091520004 

msl mean sea level  

NDMA n-nitrosodimethylamine  

N nitrogen  

NE northeastern  

NFA no further action  

NFR no further requirements   

NL notification level  

NO3- nitrate  

NPL National Priorities List  

NW northwestern  

OU operable unit  

PCE tetrachloroethene  

PRP potentially responsible party  

QA/QC quality assurance/quality control  

QAPP quality assurance project plan  

RI remedial investigation   

RI/FS remedial investigation/feasibility study  

RSL regional screening level  

San Gabriel 
Basin 

San Gabriel Valley Groundwater Basin  

SE southeastern  

SVOC semivolatile organic compound  

SW southwestern  

TCE trichloroethene  

1,2,3-TCP 1,2,3-trichloropropane  

TRV toxicity reference value  

UST underground storage tank  

VOC volatile organic compound  

Watermaster Main San Gabriel Basin Watermaster   
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Glossary 

alluvial:  Relating to alluvium. 

alluvium:  Sediment deposited by flowing water, as in a riverbed, flood plain, or 
delta.  

aquifer:  A saturated geologic unit, often of sand or gravel, which contains and 
transmits significant quantities of water under normal conditions.  

basin:  A large geologic depression in the bedrock filled with unconsolidated 
sediments. 

bedrock:  Solid rock that underlies loose material, such as soil, sand, clay, or 
gravel.  

biological degradation:  The process by which organic substances are broken 
down by the enzymes produced by living organisms. 

bladder pump:  A pump used for low-flow groundwater sampling consisting of 
a flexible, squeezable bladder encased in a rigid outer casing.  

Comprehensive Environmental Response, Compensation, and Liability Act:  
Commonly known as Superfund, this act (Public Law 96-510; 
December 10, 1980) provides broad federal authority to respond directly 
to releases or threatened releases of hazardous substances that may 
endanger public health or the environment. 

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of concern:  The contaminants which have been shown through a 
risk assessment to be those that are likely to be causing risk to receptors at 
a site. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

conventional groundwater monitoring well:  A groundwater monitoring well 
completed with one screened interval for monitoring one depth interval 
of an aquifer. 
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data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

degradation products:  Chemical compounds that are formed by natural 
degradation or decay of some other chemical compound.  

ecological risk assessment:  A process for systematically evaluating the 
likelihood that adverse ecological effects may occur as a result of exposure 
to one or more contaminants. 

environmental data:  Any measurements or information that describe 
environmental processes, location, or conditions; ecological or health 
effects and consequences; or the performance of environmental 
technology.   

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of remedial action alternatives.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

groundwater gradients:  The rate at which the groundwater elevation or the 
potentiometric surface changes with distance.  Groundwater gradients 
can be calculated in both horizontal and vertical directions.  

groundwater monitoring well:  A type of well specially designed and installed 
to sample groundwater at specific locations and depths to evaluate 
groundwater flow and contamination. 

groundwater recharge:  Infiltration of water from the earth’s surface into the 
groundwater system. 

hazard index:  A summation of the hazard quotients for all chemicals to which 
an individual is exposed.  A hazard index value of 1 or less indicates that 
no adverse human health effects (noncancer) are expected to occur.  

hydrogeology:  The study of the occurrence and movement of water beneath the 
surface of the earth.  

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

ion-exchange:  A water treatment process involving the switching of ions 
between water being treated and solid resin.  Undesirable ions in water 
are switched with acceptable ions on the resin. 
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Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  Key COPCs identify regional 
contamination within Area 3. 

liquid-phase granular activated carbon:  A water treatment process involving 
the pumping of contaminated groundwater through carbon-containing 
vessels, where the carbon attracts the contaminants, which sorb onto the 
surface of the carbon. 

maximum contaminant levels:  The maximum permissible level of a 
contaminant in water that is delivered to any user of a public water 
system.  

mitigation:  An action taken to avoid, reduce, or compensate for the effects of 
environmental damage.  

National Priorities List:  A list published in the Federal Register of hazardous 
waste sites in the United States that are eligible for extensive, long-term 
cleanup under the Superfund program. 

non-point sources:  Sources of contamination that originate from multiple areas 
or locations rather than from a discrete site. 

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
certain chemicals for which no established drinking water standards 
exist. 

operable unit:  A subunit of a Superfund site, defined based on a geographical 
area or on another parameter, where a number of separate activities are 
undertaken as part of site cleanup.  

receptor:  A plant or animal species used to estimate the potential exposure to 
contamination and likelihood of adverse effects to similar organisms in 
the environment. 

remedial action:  The actual construction or implementation phase of a 
Superfund site cleanup that follows remedial design.  

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

sedimentary:  A type of rock consisting of layers resulting from consolidation of 
sediment; one of three main categories or classes into which all rocks are 
divided, the others being igneous and metamorphic. 

soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 
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structural bedrock discontinuity:  In structural geology, a subsurface bedrock 
zone or surface separating two unrelated groups of rocks across which an 
abrupt geologic change occurs, e.g., a fault.  

Superfund:  The program operated under the legislative authority of CERCLA 
and the Superfund Amendments and Reauthorization Act that funds and 
carries out EPA solid waste emergency and long-term response actions, 
including conducting or supervising cleanup actions.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound primarily used in manufacturing 
processes as a solvent, metal degreaser, and textile degreaser. 

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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Groundwater underlying Area 3 is used for local 
water supplies.  Water purveyors implement 
safeguards through well shutdowns, wellhead 
treatment, and blending to ensure that all tap 
water meets drinking water standards. 

ESExecutive Summary 

ES.1 Background and Purpose of the Remedial 
Investigation 

This executive summary highlights the results of the remedial investigation (RI) 
of regional groundwater contamination in the San Gabriel Valley Area 3 
Superfund Site (Area 3).  The executive summary explains the types of 
contaminants found, the locations of potential contaminant sources, 
contamination migration pathways, results of the risk assessments, and the next 
steps in the cleanup process. 

The RI is part of a process initiated by the United States Environmental 
Protection Agency (EPA) to evaluate and address groundwater contamination in 
the San Gabriel Valley.  EPA added Area 3 to the National Priorities List (NPL), 
commonly called the Superfund list, in 1984.  EPA subsequently prioritized 
remedial actions in the San Gabriel Valley Superfund NPL Areas and associated 
operable units (OUs), based on the following ranking factors.   

• Confidence in the estimated extent of volatile organic compound (VOC) 
contamination in groundwater 

• Quantity of the VOC-impacted water supply 

• Severity of VOC contamination relative to contamination in other OUs 

• Potential for contamination migration 

This report examines the physical characteristics and hydrogeology of Area 3; the 
sources and movement of regional groundwater contamination; and the 
potential risks posed to human health and the environment from the 
contamination.  The assessments performed for the RI lay the foundation for a 
feasibility study that will evaluate possible groundwater cleanup alternatives for 
Area 3.   

Area 3 consists of a 19-square-mile area underlying the cities of Alhambra, 
Rosemead, San Gabriel, San Marino, South Pasadena, Temple City, and parts of 
unincorporated Los Angeles County, California, where groundwater 
contamination has been detected in monitoring wells and production wells.  
Figure ES-1 shows the location 
of Area 3.   

Untreated groundwater from 
many drinking water 
production wells in Area 3 
contains contamination from 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Figure ES-1 shows 
the location of 
Area 3. 
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VOCs at concentrations that exceed federal or state evaluation criteria.  Water 
purveyors implement safeguards to ensure the quality of drinking water, so all 
water that reaches the public meets drinking water standards. 

ES.2 Method for Conducting the Remedial Investigation 
EPA has gathered data including measurements collected at 41 groundwater 
monitoring wells and 38 production wells in Area 3 as shown in Figure ES-1, 
information found in public records, and information from other investigations.  
Section ES.3 summarizes the results of the six types of evaluations completed for 
the RI; the evaluations are listed below.    

• Evaluation of Physical Characteristics and Hydrogeology 
• Identification of Contaminant Sources 
• Evaluation of Contamination Migration 
• Human Health Risk Assessment (HHRA) 
• Ecological Risk Assessment  
• Assessment of Next Steps 

In conducting the RI, EPA worked with the California Regional Water Quality 
Control Board, Los Angeles Region (LARWQCB) and the California Department 
of Toxic Substances Control (DTSC), collectively referred to as the State of 
California in this report.  EPA also solicited input from stakeholders, including 
groundwater management agencies, local municipalities, and members of the 
community. 

Although the RI focuses exclusively on groundwater contamination, the State of 
California's process addresses the investigation and mitigation of contamination 
in soils and soil vapor.   

ES.3 Results of the Remedial Investigation in Area 3 
ES.3.1 Evaluation of the Hydrogeologic Conceptual Site Model for 

Area 3 
EPA reviewed data for surface water, groundwater recharge, and aquifer 
properties to evaluate site conditions in Area 3.  The diagram in Figure ES-2 
shows a representation of the hydrogeology in Area 3.   

Area 3 contains bedrock and alluvial aquifers.  A geologic structural bedrock 
discontinuity appears to restrict groundwater flow between the western and 
eastern portions of Area 3.  The RI identifies three aquifers in Area 3: the western 
bedrock aquifer; the western alluvial aquifer; and the eastern alluvial aquifer, 
which is divided into the shallow, intermediate, and deep groundwater zones.  
Although groundwater historically flowed from west to east, a decline in 
groundwater levels caused by groundwater production in the eastern portion of 
Area 3 has resulted in the separation of the alluvial aquifer into western and 
eastern portions. 

Figure ES-1 shows 
the location of the 
groundwater wells. 

Figure ES-2 
illustrates the 
hydrogeology in 
Area 3.   
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ES.3.2 Evaluation of Contaminants and Potential Contaminant Sources 
in Area 3 

Remedial investigations initially analyze for a large number of chemicals to 
determine the contaminants of potential concern (COPCs) to be further assessed.  
Of the 300 chemicals initially tested, this RI identifies seven Key COPCs, shown 
in Exhibit ES-1.  The Key COPCs include contaminants detected multiple times at 
production wells in Area 3 at concentrations that exceed the evaluation criteria.  
This RI report uses Key COPCs as a way of identifying regional groundwater 
contamination within Area 3.   

EXHIBIT ES-1 
Key COPCs Detected In Groundwater Underlying Area 3 

Key COPC 
Common Industrial and 

Commercial Use 
Total Number of Potential Discrete Sources of 
Key COPC Identified in the Geographic Areas 

Chlorinated VOCs 
Tetrachloroethene 
(PCE) 

Dry cleaning solution, 
degreaser 

At least seven (southwestern [SW], central, and 
northeastern [NE] Area 3) 

Trichloroethene (TCE) Industrial solvent and 
degreaser 

At least six (SW and central Area 3) 

cis-1,2-Dichloroethene 
(cis-1,2-DCE) 

Solvent, component in 
medicines and perfumes 

cis-1,2-DCE likely occurs as a degradation 
product of TCE, but  has at least one discrete 
source (SW Area 3) 

1,2,3-Trichloropropane 
(1,2,3-TCP) 

Solvent, soil fumigant, 
sealant 

Unknown* 

Carbon tetrachloride Cleaning fluid Unknown* 
Inorganic Anions 

Perchlorate Component in rocket fuel and 
highway flares 

Unknown* 

Nitrate Component in agricultural 
fertilizers 

Release through widespread application. 

The Key COPCs include contaminants detected multiple times at production wells in Area 3 at concentrations that 
exceed the evaluation criteria.  This RI report uses the Key COPCs as a way of identifying regional contamination 
within Area 3. 
*Point or non-point sources likely exist.  Contaminant investigation source activities will continue during the feasibility 
study. 

Since 2000, EPA and the State of California have worked to identify potential 
sources of COPC contamination in Area 3, focusing efforts on manufacturing, 
chemical storage, and dry cleaning facilities.  From a list of over 500 potential 
source facilities, the State of California directed 33 facilities to investigate the 
subsurface.  Twelve of the facilities detected COPCs in groundwater.  

Groundwater contamination appears to occur in five geographic areas within 
Area 3 (shown in Figures ES-3 and ES-4) as southwestern (SW), northwestern 
(NW), central, northeastern (NE), and southeastern (SE) Area 3.  The 
contamination appears most severe in SW and NE Area 3.  Efforts to identify and 
investigate sources of contamination continue in all five areas.  

Trichloroethene (TCE) and tetrachloroethene (PCE) are the most widespread of 
the Key COPCs, with maximum concentrations up to, respectively, 460 and 
190 times the maximum contaminant level (MCL) (5 micrograms per liter 
[µg/L]) in groundwater. 

Exhibit ES-1 
presents the Key 
COPCs that occur 
in groundwater 
underlying Area 3.  

Figures ES-3 and 
ES-4 illustrate the 
occurrence of 
contamination in 
Area 3.   
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ES.3.3 Evaluation of Contamination Migration Conceptual Site Model 
for Area 3 

Groundwater contamination in Area 3 impacts the following aquifers: the 
bedrock aquifer; the western alluvial aquifer; and the eastern alluvial aquifer in 
the shallow, intermediate, and deep groundwater zones.  Migration of the Key 
COPCs in Area 3 occurs in the direction of groundwater flow.  Groundwater 
production in the eastern portion of Area 3 also impacts contamination 
migration.  Although evidence of biological degradation occurs in Area 3, the 
impact of biological degradation on the migration of COPCs is unknown, but is 
likely minimal. 

ES.3.4 Human Health Risk Assessment 
This RI includes a baseline HHRA to estimate the future potential cancer risks 
and health hazards to residents in Area 3 from exposure to untreated 
groundwater used for drinking water and other domestic purposes. 

The assessment sought to answer one question: if EPA did nothing to address the 
contamination in groundwater used in drinking water systems, what would be 
the likelihood that an adult or child would experience an adverse health impact?  
In other words, what would be the health risk? 

As shown in Exhibit ES-2, the results of the HHRA indicate that due to the 
presence of contamination, groundwater in many parts of Area 3 is unsuitable as 
a source of tap water for domestic use.  Potential exposure to the contamination 
would create a risk of more than one additional cancer in a population of one 
million (risks greater than 1E-06).  A hazard index (HI) value of greater than 1.0 
indicates that the potential for noncancer effects also exists.  The HHRA indicates 
that action needs to be taken to protect human health in Area 3. 

Exhibit ES-2 
summarizes the 
results of the 
HHRA. 
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EXHIBIT ES-2 
Summary of Estimated Human Health Risks and Hazards Based on Detected Current Maximum 
Concentrations of Key COPCS in Groundwater Underlying Area 3 

Key COPC 

Current Maximum 
Concentration 
Detected (µg/L) 

Evaluation 
Criteriona (µg/L) 

Estimated Cancer 
Risk Based on 

Current Maximum 
Concentration 

(Risks greater than 
1E-06) 

Estimated Hazard 
Index Based on 

Current Maximum 
Concentration 

(Hazards greater 
than 1) 

PCE 640 5 6E-03 10.5 

TCE 1,700 5 1E-03 ** 

cis-1,2-DCE 17 6 -- 0.05 

1,2,3-TCP 0.23 0.005 2E-05 0.001 

Carbon 
tetrachloride 

1.2 0.5 6E-06 0.05 

Perchlorate 6.8 6 -- 0.3 

Nitrate as N 18.5b 10b -- 0.74 

Notes:  
aEvaluation criterion, the most protective standard or lowest allowable concentration is either the maximum 
contaminant level (MCL) or notification level (NL).  
bNitrate concentration measured in milligrams per liter (mg/L). 
Other COPCs that also contribute to estimated risks in Area 3 include arsenic, naphthalene, n-nitrosodimethylamine 
(NDMA), dibromochloropropane, 1,2,4-trimethylbenzene, benzene, and atrazine.  These COPCs will also be addressed 
during the feasibility study. 
** – Key COPC occurs only at concentrations that present no potential hazard to human health. 
-- – Key COPC occurs only at concentrations that present no potential risk to human health. 
cis-1,2-DCE – cis-1,2-dichloroethene  
µg/L– micrograms per liter 
PCE – tetrachloroethene 
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

ES.3.5 Ecological Risk Assessment 
This RI also includes an ecological risk assessment to evaluate the likelihood of 
harmful effects to plants and animals resulting from contact with contaminated 
groundwater used for irrigation and stored in ponds.  The ecological risk 
assessment identifies no risks to ecological receptors from potential exposure to 
groundwater contamination in Area 3.  

ES.3.6 Conclusions and Next Steps for the Area 3  
The collection and evaluation of data have enabled EPA to complete the 
investigation of regional groundwater contamination in Area 3.  The results of 
the RI indicate that due to the presence of COPC contamination, groundwater in 
many parts of Area 3 is unsuitable as a source of tap water for domestic use.  The 
overall conclusion of the RI is that action needs to be taken to protect human 
health in Area 3 by addressing groundwater contamination.  

The RI identifies the contaminants of concern to be addressed during the 
feasibility study as part of the next steps for Area 3.  The potential risk 
contributors include Key COPCs and the following COPCs: arsenic, naphthalene, 
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n-nitrosodimethylamine (NDMA), dibromochloropropane, 
1,2,4-trimethylbenzene, benzene, and atrazine.    

EPA will use the contamination migration conceptual site model as a basis for 
the feasibility study, which will evaluate technologies, costs, and challenges for 
cleaning up contaminated groundwater in Area 3.  The feasibility study will 
consider the data needs identified during the RI.  The current schedule envisions 
completion of a draft feasibility study report in 2010. 
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1. Introduction 

The United States Environmental Protection Agency (EPA) is conducting a 
remedial investigation and feasibility study (RI/FS) to address regional 
groundwater contamination within the San Gabriel Valley Area 3 Superfund Site 
(Area 3) in Los Angeles County, California.  Under the authority of the 
Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA), EPA placed the four areas of the San Gabriel Valley Superfund 
sites (Areas 1 through 4) on the National Priorities List (NPL).   

Figure 1-1 depicts the location of Area 3 relative to the other San Gabriel Valley 
Superfund sites summarized in the list below.   

• Area 1 contains the South El Monte, El Monte, and Whittier Narrows 
Operable Units (OUs), based on delineation of three areas of contamination 
in groundwater. 

• Area 2 contains the Baldwin Park OU, based on delineation of one area of 
contamination in groundwater. 

• Area 4 contains the Puente Valley OU, based on delineation of one area of 
contamination in groundwater. 

Area 3 is the final OU to enter the RI/FS phase of the Superfund remedial 
response process for the San Gabriel Valley Superfund sites.  Figure 1-2 
summarizes the phases of the overall Superfund remedial response process (or 
CERCLA process).  The events leading up to EPA’s initiation of the Area 3 RI are 
discussed below. 

1.1 Site History 
This subsection provides a historical overview of the discovery of groundwater 
contamination in the San Gabriel Valley Groundwater Basin (San Gabriel Basin) 
and the listing of the San Gabriel Valley Superfund sites on the NPL.  
Figures 1-3a and 1-3b illustrate the original locations of the OUs and the 
evolution of EPA’s remedial investigation areas as of 2007. 

1.1.1 Contaminant Discovery and Site Listing 
The discovery of volatile organic compound (VOC) contamination of the 
groundwater throughout the San Gabriel Basin occurred during the 1980s.  In 
1984, EPA placed the four San Gabriel Valley Superfund sites on the NPL to 
address the contamination.  In taking this action, EPA sought to address and 
prevent migration of regional groundwater contamination. 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Figure 1-1 depicts 
the locations of the 
San Gabriel Valley 
Superfund sites. 

Figure 1-2 
summarizes the 
phases of the overall 
Superfund remedial 
response process. 

Figures 1-3a and 
1-3b illustrate the 
locations of the OUs 
and the evolution of 
EPA’s remedial 
investigation areas 
as of 2007. 

EPA’s website 
provides information 
on the overall status 
of activities at the 
San Gabriel Valley 
Superfund sites.  
(www.epa.gov/ 
region09/SanGabriel/
All). 
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Groundwater underlying Area 3 is used for local 
water supplies.  Water purveyors implement 
safeguards through well shut downs, wellhead 
treatment, and blending to ensure that all tap 
water meets drinking water standards. 

EPA subsequently prioritized remedial actions in each of the four San Gabriel 
Valley Superfund NPL Areas and associated OUs, based on the following 
ranking factors.   

• Confidence in the estimated extent of VOC contamination 
• Quantity of the VOC-impacted water supply  
• Severity of VOC contamination relative to contamination in other OUs 
• Potential for contamination migration 

The discovery of 
contamination in water 
purveyor production wells 
compelled EPA to designate 
Area 3 an NPL site.  Although 
safeguards are in place to 
ensure the quality of drinking 
water, VOCs have been detected in production wells throughout Area 3.  Many 
of the production wells contain VOCs at concentrations that exceed state or 
federal evaluation criteria, which include maximum contaminant levels (MCLs) 
or state notification levels (NLs).   

The City of Alhambra’s water treatment plant will process up to 7,000 gallons of 
water per minute, utilizing liquid-phase granular activated carbon and ion-
exchange treatment technologies.  The treatment combination will remove 
contaminants from two active and two inactive production wells.   

1.1.2 Previous Investigations 
Prior to 1999, EPA performed limited investigations of Area 3 as part of past 
basinwide RI activities in the San Gabriel Valley.  Two important findings helped 
shape the direction of subsequent investigation work at Area 3. 

• VOC detections in groundwater occur across most of Area 3.   
• The extent of VOC contamination has remained fairly constant. 

To help investigate and clean up the numerous sources of contamination, EPA 
requested local technical assistance from the California Regional Water Quality 
Control Board, Los Angeles Region (LARWQCB) in 1989.  EPA has collected data 
for the Area 3 RI continuously since 1999.   

1.2 Purpose of Remedial Investigation 
EPA began the RI task of the RI/FS process for Area 3 in 1999.  This RI focuses on 
evaluating the nature and extent of groundwater contamination only within 
Area 3 and assessing the potential risks posed by this contamination to human 
health and the environment.  The following list describes the purposes of EPA’s 
evaluation.  

• To support consideration of risk-based cleanup decisions. 
• To lay the foundation for a future feasibility study. 

Figure ES-1 shows 
the location of the 
treatment plant and 
production wells. 



 

1.  INTRODUCTION 

ES052009009SCO/SECTION1_LW3128.DOC/091480001 1-3 

• To facilitate eventual analysis of possible groundwater cleanup options. 
• To assist in the selection of a groundwater cleanup remedy. 

1.3 Site Characteristics 
Area 3 consists of a large area (19 square miles) of contaminated groundwater 
that contains many potential contaminants of potential concern (COPCs).  This 
subsection provides an overview of the site geography, geology, water resources, 
and groundwater flow conditions.  Section 3 discusses in detail these features.  

1.3.1 Geography 
The San Gabriel Basin is located in the San Gabriel Valley, a 170-square-mile area 
in eastern Los Angeles County, California, as shown in Figure 1-1.  The 
San Gabriel Basin is a large geologic depression in the bedrock of the San Gabriel 
Valley filled with unconsolidated sediments.  The Raymond Fault separates 
the San Gabriel Basin from the Raymond Basin, located to the northwest.  The 
San Gabriel Mountains represent the northern boundary of the basin; the 
Repetto, Montebello and Puente, and San Jose Hills represent the west, south, 
and southeast boundaries, respectively.   

1.3.2 Geology and Water Resources  
The geology of Area 3 consists of unconsolidated alluvium overlying marine 
sedimentary bedrock.  Underground layers of sand and rock form aquifers that 
transmit groundwater.   

As shown in Figure 1-1, RI data suggest the presence of a structural bedrock 
discontinuity that bisects the western and eastern portions of Area 3.  The steep 
drop in the top of the bedrock surface may be an erosional feature or an 
unnamed inferred fault zone in the western portion of Area 3 that may be 
associated with the Whittier Fault Zone (Lamar, 1970).  The structural bedrock 
discontinuity likely affects groundwater flow from the western portion of Area 3 
into the eastern portion of Area 3. 

1.3.3 Groundwater Flow 
Over the last century, groundwater flow conditions throughout the San Gabriel 
Basin markedly changed.  Prior to land development, groundwater recharge into 
the aquifers roughly equaled groundwater discharge from the aquifers.  
Groundwater flowing throughout the basin likely followed topography, moving 
from higher elevations to lower elevations.  Groundwater leaving the basin 
funneled into Whittier Narrows to the south of Area 3 (EPA, 1992).  The 
development and operation of groundwater production wells have caused 
groundwater flow conditions to change over time.  

Production well pumping influences the direction of groundwater flow east of 
the bedrock discontinuity in Area 3, but the influence of pumping is less 
pronounced west of the discontinuity.   

Figure 1-1 depicts 
the location of the 
structural bedrock 
discontinuity. 
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1.4 Report Development and Organization 
To guide data collection, analysis, and interpretation, EPA developed an overall 
set of data quality objectives (DQOs) for the RI and a set of DQOs for each of the 
six RI subtasks listed below; the sections in this report that describe these tasks, 
and the corresponding DQO summary tables, are shown in parentheses.  

• RI Task – Area 3 Remedial Investigation (Section 2, Table 2-1) 

• Subtask 1 – Hydrogeologic Conceptual Site Model (Section 3, Table 3-1) 

• Subtask 2 – Contaminant Source Identification (Section 4, Table 4-1) 

• Subtask 3 – Contamination Migration Conceptual Site Model (Section 5, 
Table 5-1) 

• Subtask 4 – Human Health Risk Assessment (Section 6, Table 6-1) 

• Subtask 5 – Ecological Risk Assessment (Section 7, Table 7-1) 

• Subtask 6 –Assessment of Next Steps (Section 8, Table 8-1) 

In developing this RI report, EPA coordinated with LARWQCB and the 
California Department of Toxic Substances Control (DTSC).  LARWQCB 
oversees the preservation and enhancement of the quality of California water 
resources and DTSC functions as the lead state agency for NPL sites.  This report 
refers to LARWQCB and DTSC as the State of California. 

EPA also solicited input from stakeholders that include groundwater 
management agencies, local municipalities, and other interested parties.  
Exhibit 2-4 in Section 2.4.2 provides the list of stakeholders. 

This RI report serves several purposes, as listed below. 

• Site Background – Section 1 summarizes the background and history of 
Area 3.  

• RI Activities – Section 2 describes the RI activities performed by EPA 
including planning, community involvement, and data collection activities 
such as monitoring well installation, groundwater sampling, measurement of 
groundwater levels, and contaminant source investigation.  

• Hydrogeologic Conceptual Site Model – Section 3 presents the evaluation 
and interpretation of hydrogeologic data collected during the RI. 

• Contamination Distribution and Source Identification – Section 4 discusses 
identification of COPC distribution, and potential contaminant sources. 

• Contamination Migration Conceptual Site Model – Section 5 describes the 
evaluation and interpretation of COPC transport and contamination 
migration and distribution in groundwater. 



 

1.  INTRODUCTION 

ES052009009SCO/SECTION1_LW3128.DOC/091480001 1-5 

• Risk Assessments – Sections 6 and 7 present the results of a baseline human 
health risk assessment (HHRA) and ecological risk assessment, respectively. 

• Remedial Investigation Summary – Section 8 summarizes the RI, presents 
conclusions, and the next steps to be taken in Area 3. 

• Reference – Section 9 provides the references used in the compilation of this 
report. 

Each section of this report provides a discussion of the subject, followed by any 
tables or figures cited in the text.  In addition, exhibits and text boxes noted in the 
page margins present key concepts, tables, and figures.  This report also includes 
a detailed technical appendix at the end of Section 5 to augment the discussion.  
Appendices A through G present planning and reporting documents for Area 3, 
the data quality and usability assessment, the hydrostratigraphic assessment, 
additional data to support the discussion in Sections 4 and 5, and the risk 
assessments.  The report as a whole serves as a reference to help stakeholders 
understand groundwater contamination in Area 3 and EPA’s efforts to address 
the contamination. 

1.5 Development of the Remedial Investigation Data Set 
Previous environmental data, collected primarily for compliance testing of 
production wells, provides limited information about the vertical extent of 
contamination.  In order to investigate the contamination detected in the Area 3 
production wells, EPA works with LARWQCB to identify potential sources of 
VOC contamination in groundwater.   

LARWQCB initially identified over 500 facilities as potential sources of VOC 
contamination in Area 3.  Investigations at facilities within Area 3 evaluate 
contamination in soil, soil vapor, and groundwater.  Of these potential source 
facilities, 33 facilities performed subsurface investigations; 31 of the 33 facilities 
reported VOC detections in soil vapor, soil, or groundwater.  Twelve facilities 
reported detections of VOCs in groundwater at concentrations that exceed the 
most protective evaluation criteria, typically the MCL or NL.  Contaminant 
source identification will continue during the feasibility study. 

Data collected during the RI enable EPA to examine critical physical 
characteristics of Area 3, including the hydrogeology and sources and 
distribution of VOC contamination.  Section 2 summarizes the RI activities.  The 
current data set for geologic conditions, groundwater elevation, and 
groundwater COPC concentrations in Area 3 helps to considerably improve 
EPA’s understanding of groundwater gradients, flow directions, and COPC 
distribution in Area 3 groundwater.  However, the evaluation has identified 
several data needs, which will be considered during the feasibility study as 
discussed in Section 8.   
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Results of the HHRA presented in Section 6 indicate that groundwater is 
significantly impacted by COPCs at multiple locations in Area 3.  The ecological 
risk assessment, presented in Section 7, identifies no risks to ecological receptors 
from contaminated groundwater in Area 3.  Section 8 assesses the next steps for 
Area 3, which include conducting the feasibility study, continuing groundwater 
monitoring, and identifying contaminant sources. 
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Figure 1-1
Location of Area 3 and Other
San Gabriel Valley Superfund Sites
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Public Comment
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Notes:
The RI has been completed for Area 3.  The feasibility study is the next step.
Remedial designs are being completed for other San Gabriel Basin Operable Units including Baldwin Park, El Monte, 
Puente Valley, South El Monte, and Whittier Narrows1. 
CERCLA – The Comprehensive Environmental Response, Compensation and Liability Act.
Hazard Ranking System is an EPA scoring system to prioritize sites under the Superfund program. 
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Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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1Whittier Narrows Remedial Design and Construction are complete.
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2. EPA Remedial Investigation Activities 

The remedial investigation (RI) activities conducted by the United States 
Environmental Protection Agency (EPA) for the San Gabriel Valley Area 3 
Superfund Site (Area 3) include fieldwork and data collection in two phases, and 
community outreach activities supported by the subtasks listed below. 

• Development of a hydrogeologic conceptual site model, designated as RI  
Subtask 1 

• Assessment of regional groundwater contamination distribution and 
identification of contaminant sources, designated as RI Subtask 2 

• Development of a contamination migration conceptual site model, 
designated as RI Subtask 3 

• Assessment of risks to human health and the environment posed by potential 
exposures to contaminated groundwater, designated as RI Subtasks 4 and 5   

• Assessment of the next steps for Area 3 based on the outputs of RI Subtasks 1 
through 5, designated as RI Subtask 6, which includes the development of a 
feasibility study 

This section describes the activities undertaken by EPA to generate primary data 
and to obtain secondary data.  Approximately 60 percent of the data set for the 
RI consists of secondary data generated by other sources.  Sections 3 through 8 of 
this report present, evaluate, and interpret the results of the RI.   

2.1 Data Evaluation and Planning 
Prior to the RI, data revealed the types of contaminants of potential concern 
(COPCs) present in aquifers underlying Area 3, but not the depths at which 
contamination had adversely impacted groundwater.  All groundwater data 
came from testing performed at public drinking water supply wells, which are 
designed to efficiently extract groundwater rather than to support collection of 
data to evaluate groundwater contamination within an aquifer.   

The discussion below summarizes the goals of the RI activities for Area 3.  
Exhibit 2-1 summarizes (1) the planning and reporting documents, and (2) the 
data evaluation documents developed during RI activities; copies of these 
documents are provided in Appendices A and B, respectively.  Section 2.5 
discusses specific field activities and analytical testing in greater detail.  

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Exhibit 2-1 
summarizes the 
planning and 
reporting documents 
for Area 3.  
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EXHIBIT 2-1 
Remedial Investigation Planning and Reporting Documents for San Gabriel Valley Area 3 Superfund Site 

Planning Documents 
(provided in Appendix A) 

Reporting and Data Set Documents 
(provided in Appendix B) 

• Field Sampling Plan for San Gabriel Valley 
NPL Area 3 Remedial Investigation Field 
Activities (FSP) (EPA, 2003a)   

• Alhambra Operable Unit Draft Data Evaluation 
Report (EPA, 2001a)   

• Quality Assurance Project Plan for San 
Gabriel Valley NPL Area 3 Remedial 
Investigation Field Activities (QAPP) (EPA, 
2003b) 

• Well Installation Report for San Gabriel Valley NPL 
Area 3 (EPA, 2003c)  

• Field Sampling Plan Addendum No. 1 for San 
Gabriel Valley NPL Area 3 Remedial 
Investigation Field Activities (EPA, 2004a)  

• Technical Memorandum – San Gabriel Valley NPL 
Area 3 Well Installation Report – Supplemental 
Information  (CH2M HILL, 2004)  

• Quality Assurance Project Plan Addendum 
No. 1 for San Gabriel Valley NPL Area 3 
Remedial Investigation Field Activities (EPA, 
2004b)  

• San Gabriel Valley NPL Area 3 Data Needs 
Memorandum (EPA, 2004c)  

• San Gabriel Valley Area 3 Superfund Site 
Community Involvement Plan (EPA, 2004d)   

• Interim Guidance for Investigating Potential 1,2,3-
Trichloropropane Sources in San Gabriel Valley 
Area 3 (EPA, 2005a)  

• Technical Memorandum – San Gabriel Valley 
Area 3 Primary Data Quality and Usability 
Assessment Plan (CH2M HILL, 2006a)  

• Well Installation Report (EPAMW16, EPAMW17, 
and EPAMW18) for San Gabriel Valley NPL Area 3 
(EPA, 2006b)  

• Technical Memorandum – Secondary Data 
Assessment and Evaluation Plan, San Gabriel 
Valley Area 3 (CH2M HILL, 2006b)  

• Recommendations for Investigating Volatile 
Organic Contamination in Soil Vapor San Gabriel 
Valley Area 3 Superfund Site (EPA, 2008a) 

 • Technical Evaluation of Environmental Data, Los 
Angeles County Sheriff’s Department, Temple 
Station, Temple City, California (EPA, 2008b)  

 • Data Validation Reports 
 • San Gabriel Valley Area 3 Data Set (through 

December 2007), as Tables B-1 through B-3 
 • Master List of Potential Contaminant Sources for 

San Gabriel Valley Area 3 Superfund Site (EPA, 
2009), as Table B-4 

 

2.1.1 Goals of RI Activities Conducted in 1999 – 2003 
The first phase of the RI for Area 3 sought to meet the following goals. 

• Define the vertical extent of groundwater contamination and identify the 
preferential depth intervals or migration pathways of COPCs in the aquifers. 

• Define the lateral or areal extent of groundwater contamination. 

• Identify locations and types of COPCs released in source areas. 

• Assess hydrogeologic properties of the aquifers and develop an initial 
hydrogeologic conceptual site model. 

The first phase of investigation activities consisted of installing groundwater 
monitoring wells, performing quarterly sampling, and compiling secondary 
data.  Secondary data collection focused on obtaining sampling results and 

Appendix A 
provides the 
planning documents 
for the RI activities. 

Appendix B provides 
the reporting and 
data set documents 
for the RI activities. 
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groundwater level measurements from production wells throughout Area 3 and 
from groundwater monitoring wells at contaminant source facilities. 

2.1.2 Goals of RI Activities Conducted in 2004 – Present 
After evaluating the data set from the first phase of investigation activities and 
updating the hydrogeologic conceptual site model, additional data needs were 
identified.  EPA initiated a second phase of RI activities with the following goals 
to fill data needs. 

• Evaluate groundwater flow and COPC migration in Area 3, and characterize 
the geologic structural bedrock discontinuity with the installation of four 
EPA groundwater monitoring wells. 

• Characterize the extent of contamination and assess adverse impacts to 
production wells by evaluating the data collected from the new EPA 
groundwater monitoring wells. 

• Continue to monitor groundwater contamination and measure groundwater 
levels at the EPA groundwater monitoring wells. 

• Analyze the quality of groundwater from three irrigation wells in Area 3 as 
part of the ecological risk assessment.  

2.2 Data Quality Objectives 
EPA implements a quality system to manage environmental data collection.  The 
primary goal of the quality system is to ensure that the environmental data are of 
sufficient quantity and quality to support the intended use of the data.  EPA 
follows a systematic approach to guide data collection, analysis, and 
interpretation and developed data quality objectives (DQOs) for 
implementation of the RI, referred to as the “RI Task,” and for the six “RI 
Subtasks” listed below.  The tables referenced in parentheses summarize the 
DQOs.  Appendix C provides the data quality and usability assessment for the 
environmental data set for the RI. 

• RI Task – Area 3 Remedial Investigation (Section 2, Table 2-1) 

• Subtask 1 – Hydrogeologic Conceptual Site Model (Section 3, Table 3-1) 

• Subtask 2 – Contaminant Source Identification (Section 4, Table 4-1) 

• Subtask 3 – Contamination Migration Conceptual Site Model (Section 5, 
Table 5-1) 

• Subtask 4 – Human Health Risk Assessment (Section 6, Table 6-1) 

• Subtask 5 – Ecological Risk Assessment (Section 7, Table 7-1) 

• Subtask 6 – Assessment of Next Steps (Section 8, Table 8-1)   

The DQOs in Table 2-1 define the evaluations to be completed in the RI Task and 
identify potential evaluation results.  Methods to avoid incorrect results are also 

Appendix C 
provides the data 
quality and usability 
assessment for 
Area 3. 

Table 2-1 presents 
the DQOs for the RI 
Task. 
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provided.  Table 2-1 lists the data needs to complete the task and how the data 
will be used.  Table 2-1 also includes an evaluation of the assessment conducted 
to determine the quality and usability of the data set.   

2.3 Remedial Investigation Main Accomplishments 
EPA implemented the plans detailed in the field sampling plans (FSPs) and 
quality assurance project plans (QAPPs) for Area 3.  During the RI, EPA solicited 
community input and kept the public informed of investigation activities.  
Evaluation of collected data helps to refine the initial hydrogeologic conceptual 
site model.  Exhibit 2-2 summarizes the main accomplishments during the RI.  
Section 2.4 discusses the community involvement activities.  Section 2.5 
summarizes the activities to collect primary and secondary data.  Section 2.6 
describes the investigation of contaminant sources. 

EXHIBIT 2-2 
Remedial Investigation Main Accomplishments for San Gabriel Valley Area 3 Superfund Site 

RI Activity Accomplishment 
Data Evaluation and RI 
Planning 

Completed two comprehensive data evaluations, documented in the 2001 Data 
Evaluation Report provided in Appendix B and in this RI report.  

Community Involvement Undertook an extensive community outreach program described in Section 2.4 
and Exhibit 2-3 to engage the community in the Superfund process and keep 
the community informed of ongoing and planned activities.   

Groundwater Monitoring 
Well Installation 

Installed five conventional groundwater monitoring wells and four multiport 
groundwater monitoring wells in Area 3.   

Collection of Primary Data Monitored environmental data collected at multiple depths quarterly for up to 4 
years at the eight EPA groundwater monitoring locations.   
Performed two rounds of groundwater quality monitoring at three irrigation wells 
at golf courses in Alhambra and San Gabriel. 
Measured groundwater levels at 104 groundwater wells in the Area 3, El Monte, 
and South El Monte Operable Units (OUs) during 2007.   

Collection of Secondary 
Data 

Evaluated environmental data compiled since 1993 from monitoring wells 
installed at 12 potential contaminant source facilities and 38 production wells. 
Compiled groundwater level measurements recorded since 1933 from 
groundwater monitoring wells at 12 facilities and 38 production wells.   

Contaminant Source 
Investigations 

Coordinated with the California Regional Water Quality Control Board, Los 
Angeles Region (LARWQCB) and the California Department of Toxic 
Substances Control (DTSC) collectively referred to as the State of California in 
this report, to screen over 500 businesses and facilities with historical 
operations that potentially involved use of COPCs in Area 3 as potential 
inspection targets.  Provided oversight on contaminant source investigations in 
Area 3 described in Section 2.6.2. 

Data Evaluation and 
Analysis 

Developed a hydrogeologic conceptual site model based on data collected 
during the RI and during investigations conducted over a period of more than 
two decades in the San Gabriel Valley Groundwater Basin (San Gabriel Basin). 
Identified Key COPCs that include contaminants detected multiple times at 
production wells in Area 3 at concentrations that exceed the evaluation criteria.  
The RI report uses Key COPCs as a way of identifying regional contamination 
within Area 3.   
Evaluated the fate and transport of COPCs in groundwater. 
Conducted an assessment of potential risks posed to human health and the 
environment from COPCs in groundwater.  

 

Figure 2-1 presents 
the location of the 
monitoring wells 
and production wells 
in Area 3. 

Exhibit 2-2 
summarizes the 
main 
accomplishments 
during the RI. 
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2.4 Community Involvement in Area 3  
At the start of the RI, EPA engaged local agencies and community members 
affected by activities conducted in Area 3 to develop a community involvement 
plan (CIP).  EPA interviewed residents, business representatives, and local 
government officials to understand the specific needs and concerns of the 
community.  The CIP provided in Appendix A serves as a guide for sharing 
information with the community and involving the community in the decision 
making process.  The CIP for Area 3 includes the following three main objectives.   

• Planning – Identify the affected communities and key stakeholders.  Establish 
regular and open dialogue to respond to questions, concerns, and conflicts as 
they arise. 

• Interaction – Provide opportunities for public participation that highlight and 
allow for consideration of community concerns in Area 3. 

• Outreach – Provide to the public consistent, regular, and timely information 
about the investigation, cleanup plans, and other activities for Area 3. 

Exhibit 2-3 summarizes the community involvement activities completed during 
the RI. 

EXHIBIT 2-3 
Community Involvement Main Accomplishments for San Gabriel Valley Area 3 Superfund Site 

Community 
Involvement Activity Accomplishment 

Community interviews Conducted 22 interviews within the community in 2002. 

Mailing list development Developed and maintained mailing list of approximately 3,900 contacts for 
distribution of fact sheets and fliers. 

Information 
repositories 

Established and maintained four information repositories where the community can 
review project documents.   

Fact sheet dissemination Distributed fact sheets in English, Spanish, Chinese, and Vietnamese to inform the 
community of fieldwork and groundwater monitoring results. 

Flier delivery 
Distributed fliers in English, Spanish, Chinese, and Vietnamese to inform the 
community of well installation activities at eight locations and workshops held in 
2005.   

Residential relocation Temporarily relocated several residents living adjacent to a well installation location 
to a hotel for one night while noisy construction activity occurred around the clock. 

Construction signs Placed construction signs in four languages at each well installation location to 
publicize EPA’s toll-free information hotline and provide project fact sheets.   

Public information 
meetings 

Participated in meetings to share project information at the request of community 
members. 

Workshops 
Hosted two community workshops in 2005 to explain and discuss EPA’s approach 
for assessing potential risks posed to human health by exposure to contaminated 
groundwater. 

Open houses Hosted community open house meetings in 2002 and 2004 to share information on 
activities to install groundwater monitoring wells. 

Technical assistance 
Awarded a technical assistance grant to the San Gabriel Valley Oversight Group, a 
group of concerned and interested community members, to help understand and 
interpret technical information about Area 3.   

 

Appendix A 
provides the CIP. 

EPA maintains 
information 
repositories for 
Area 3 at the public 
libraries in 
Alhambra, West 
Covina, and 
Rosemead and the 
EPA Region 9 office 
in San Francisco. 

Exhibit 2-3 
summarizes the main 
accomplishments for 
community 
involvement during 
the RI. 
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EPA solicits input from stakeholders including groundwater management 
agencies, local municipalities, and other interested parties.  Exhibit 2-4 provides 
the list of stakeholders. 

EXHIBIT 2-4 
List of External Stakeholders in San Gabriel Valley Area 3 Superfund Site 

Stakeholder Category Stakeholder 

Local city governments 

• Alhambra 
• Rosemead 
• San Gabriel 
• San Marino 
• South Pasadena 
• Temple City  

EPA Technical Assistance 
Grant Recipient • San Gabriel Valley Oversight Group 

Potentially Responsible 
Parties • Area 3 facility owners 

County governments • Los Angeles County 

Local water resource 
management agencies  

• Main San Gabriel Basin Watermaster 
• San Gabriel Basin Water Quality Authority 
• Raymond Basin Management Board  

State government agencies  
• California Department of Public Health 
• California Department of Toxic Substances Control 
• California Regional Water Quality Control Board – Los Angeles Region 

Federal government • Agency for Toxic Substances and Disease Registry 

 

2.5 Investigation of Regional Groundwater 
Contamination 

The basis of EPA’s sitewide assessment of groundwater contamination 
underlying Area 3, as presented in this report, is data collected from 
groundwater monitoring wells and production wells.  The comprehensive data 
set contains primary data and secondary data compiled to complete the RI Task 
and the six RI Subtasks listed in Section 2.2.   

The primary data include analytical results and groundwater levels at the EPA 
groundwater monitoring wells, lithologic logs, geophysical logs, and evaluation 
criteria including maximum contaminant levels (MCLs).  The secondary data, 
obtained from other sources, include results from testing performed at 
production wells and facility groundwater monitoring wells located in 
contaminant source areas, lithologic logs, and State of California evaluation 
criteria including state MCLs or state notification levels (NLs).  The EPA 
San Gabriel Basin Database contains the primary and secondary groundwater 
analytical data and groundwater levels. 

Exhibit 2-4 provides 
the list of 
stakeholders in 
Area 3.   
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2.5.1 Activities to Collect Primary Data 
EPA’s efforts to collect primary data for investigating regional groundwater 
contamination include the activities listed below.   

• Groundwater monitoring well installation 
• Groundwater level measurements 
• Groundwater sampling 
• Laboratory analysis of groundwater samples 

The discussion that follows describes the methods used to accomplish these 
activities. 

2.5.1.1 Groundwater Monitoring Well Installation 
During RI activities, EPA installed nine conventional and multiport groundwater 
monitoring wells at a total of eight locations in the cities of Alhambra and 
San Gabriel, California.  Figure 2-1 presents the locations of the monitoring wells 
in Area 3.  EPA installed these wells to characterize lithology and groundwater 
contamination in the areas west and east of the structural bedrock discontinuity, 
and within the structural bedrock discontinuity.  

Table 2-2 summarizes the key activities to install groundwater monitoring wells 
in Area 3, including steps in the overall well installation process; borehole 
drilling and geophysical logging; well design and installation; well development 
and waste disposal; and well surveying.  

The well installation reports provided in Appendix B (EPA, 2003c; EPA, 2006b) 
detail the well installation activities.  The FSP and FSP Addendum included in 
Appendix A describe the waste management procedures followed during 
installation of monitoring wells.   

Figure 2-1 depicts the specific locations of EPA monitoring wells.  Exhibit 2-5 
summarizes the general locations of monitoring wells within Area 3, and the 
rationale for the placement of the wells.  Table 2-3 summarizes the well 
construction details for the groundwater monitoring wells and productions 
wells. 

Figure 2-1 presents 
the location of the 
monitoring wells 
and production wells 
in Area 3. 

Table 2-2 
summarizes the key 
activities to install 
groundwater 
monitoring wells in 
Area 3. 

Appendix A 
provides the FSP 
and FSP Addendum 
for the field activities 
in Area 3. 

Exhibit 2-5 
summarizes the 
locations of the EPA 
monitoring wells for 
Area 3. 

Table 2-3 
summarizes well 
construction details 
for groundwater 
monitoring wells 
and productions 
wells. 

Appendix B provides 
the EPA well 
installation reports. 

Figure 2-1 presents 
the location of the 
monitoring wells 
and production wells 
in Area 3. 
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EXHIBIT 2-5 
Rationale for the Placement of the EPA Groundwater Monitoring Wells  

Well 
Identification 

Geographic 
Location in 

Area 3 
Type of Well Rationale for Well Placement 

EPAMW11 SW Conventional Located where EPA anticipated encountering alluvium a few 
hundred feet thick. 

EPAMW12A/ 
EPAMW12B Central Conventional 

Located where EPA anticipated encountering alluvium a few 
hundred feet thick; identification of a structural bedrock 
discontinuity occurred later.  Installed a pair of cluster wells 
approximately 6 feet apart to characterize and monitor 
groundwater at different depths at a single location; however, 
EPAMW12B has remained dry since installation. 

EPAMW13 Central Multiport 

Placed near deep production wells that extend to depths of 
several hundred feet with long screened intervals or multiple 
screened intervals, or both, to investigate and identify specific 
depth intervals where detected contamination occurs in 
production wells. 

EPAMW14 Central Multiport 

Placed near deep production wells that extend to depths of 
several hundred feet with long screened intervals or multiple 
screened intervals, or both, to investigate and identify specific 
depth intervals where detected contamination occurs in 
production wells. 

EPAMW15 Central Multiport 

Placed near deep production wells that extend to depths of 
several hundred feet with long screened intervals or multiple 
screened intervals, or both, to investigate and identify specific 
depth intervals where detected contamination occurs in 
production wells. 

EPAMW16 NE Multiport 

Placed near deep production wells that extend to depths of 
several hundred feet with long screened intervals or multiple 
screened intervals, or both, to investigate and identify specific 
depth intervals where detected contamination occurs in 
production wells.  

EPAMW17 Central Conventional Located near a structural bedrock discontinuity inferred from 
data collected during first phase of the RI field activities. 

EPAMW18 SW Conventional Placed near a structural bedrock discontinuity inferred from 
data collected during first phase of RI field activities. 

Notes: 
NE – northeastern 
SW – southwestern 

2.5.1.2 Groundwater Level Measurements 
Groundwater levels measured in groundwater monitoring wells on a quarterly 
basis for up to 4 years support the development of the hydrogeologic conceptual 
site model of Area 3.  A comprehensive set of groundwater level measurements 
collected during 2007 at groundwater monitoring wells and production wells 
located in the Area 3, El Monte, and South El Monte OUs help to refine the 
hydrogeologic conceptual site model.   

Groundwater level measurements provide the basis for the assessment of 
groundwater flow conditions and contamination migration discussed in 
Sections 3 and 4.  Pumping from production wells, recharge from rainfall, and 
recharge from infiltration at spreading basins affect groundwater levels at 
different locations and at various depths over time.  

EPA uses an electronic water-level sounder to measure groundwater levels in 
conventional groundwater monitoring wells.  In multiport groundwater 
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monitoring wells, EPA uses a dual-pressure probe and sampler developed by 
Westbay® Instruments, which is now owned by Schlumberger Water Services.  
EPA measures groundwater levels to the nearest hundredth of a foot (0.01 foot). 

2.5.1.3 Groundwater Sampling 
EPA samples groundwater at the eight EPA groundwater monitoring wells, 
shown on Figure 2-1.  Sample collection at the four multiport groundwater 
monitoring wells encompasses 21 discrete depth zones.  EPA also performed two 
rounds of groundwater testing and measured groundwater levels at three 
irrigation wells located at the Alhambra Municipal Golf Course and the 
San Gabriel Country Club. 

The well type determines the sampling method, as indicated below: 

• Conventional Groundwater Monitoring Wells – Sampled using dedicated 
bladder pumps located in the screened intervals and low-flow techniques for 
purging wells and collecting samples. 

• Multiport Groundwater Monitoring Wells – Sampled at multiple separate 
screened intervals using specialized Westbay MP 38 System® equipment for 
purging screened zones and collecting samples. 

• Irrigation Wells – Sampled using a procedure that includes purging a volume 
of groundwater equal to at least three times the volume of the well casing, 
and then filling sample containers directly from spigots at wellheads. 

Exhibit 2-6 summarizes the analytical parameters for COPCs and laboratory 
analytical methods used for groundwater testing during the RI. 

EXHIBIT 2-6 
Summary of Analytical Parameters and Methods for Groundwater Testing 

Parameter Methoda Quantitation Limit 
(µg/L)b 

Volatile organic 
compounds (VOCs)b EPA Method 524.2 (Standard Operating Procedure 354) Various 

1,2,3-Trichloropropane 
(1,2,3-TCP)c California Department of Health Method 0.005d 

Semivolatile organic 
compounds (SVOCs)b EPA Method 8270C Various 

1,4-Dioxanec EPA Method 8270C/Selected Ion Monitoring 0.1 – 1.3 

n-Nitrosodimethylamine 
(NDMA)c Modified EPA Method 1625 0.002 

Nitrate EPA Method 300.0 50 – 100 

Perchloratec EPA Method 314 1 – 2 

Hexavalent chromiumc EPA Method 218.6 0.2 – 1 

Dissolved metalsb EPA Methods 200.7, 200.8, 200.9 and 245.1 Various 
aThe QAPP (EPA, 2003b) in Appendix A includes a detailed description of analytical methods. 
bThe QAPP (EPA, 2003b) in Appendix A includes a complete list of analytes, quantitation limits, and evaluation 
criteria. 

cEmergent chemical. 
dThe NL of 0.005 is used as the evaluation criterion. 
µg/L – micrograms per liter. 

Figure 2-1 presents 
the location of 
monitoring wells 
and production wells 
in Area 3. 

Exhibit 2-6 
summarizes the 
analytical methods 
used for 
groundwater testing 
during the RI. 
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EPA tested groundwater samples for VOCs quarterly and for other COPCs less 
frequently.  The widespread presence of the trichloroethene (TCE) and 
tetrachloroethene (PCE) in groundwater, as described in Section 4.3, made 
quarterly VOC testing essential.  Table 2-4 lists the COPCs analyzed in 
groundwater samples collected in Area 3.   

2.5.1.4 Laboratory Analyses of Groundwater Samples 
To generate data of acceptable and known quality, EPA selects analytical 
methods with adequate sensitivity and sufficient quality assurance/quality 
control (QA/QC) checks.  Analysis of QA/QC samples and performance 
evaluation samples demonstrates the precision and accuracy of the analytical 
methods.  Appendix C provides the data quality and usability assessment for the 
environmental data set for Area 3. 

EPA also evaluates chemical data for tentatively identified compounds in 
groundwater reported by analytical laboratories.  Review of data for tentatively 
identified compounds helps to reduce the possibility of missing COPCs not 
included on the target analyte list.   

2.5.2 Activities to Collect Secondary Data  
Approximately 60 percent of the records in the RI data set comprise secondary 
data obtained by EPA from other sources.  Appendix C discusses the data quality 
and usability assessment for the secondary data obtained from external data 
sources during the RI. 

2.5.2.1 Data Collection from Production Wells 
EPA routinely receives environmental data transmitted by the State of California 
and the Main San Gabriel Basin Watermaster (Watermaster) for groundwater 
testing performed at production wells in the San Gabriel Basin.   

The water purveyors sample and analyze groundwater from drinking water 
production wells in accordance with California Code of Regulations (CCR) 
Title 22, Chapter 15 (Title 22).  The required analyses target analytes with 
established MCLs.  Additional analytes include parameters with NLs determined 
by the California Department of Public Health (DPH), including emergent 
chemicals such as perchlorate.  The frequency of sampling varies depending on 
the status of a well (active or inactive) and on previous detections of COPCs.  

2.5.2.2 Data Collected from Facility Groundwater Monitoring Wells 
EPA also obtained secondary data for facilities in Area 3 from case files and 
Web sites maintained by the State of California.  The case files compile various 
records, including groundwater monitoring reports, soil vapor extraction 
reports, investigation reports, RI reports, closure reports, and work plans.  
Online databases include the Geotracker Web site 
(http://geotracker.swrcb.ca.gov/) and the EnviroStor Web site 
(www.envirostor.dtsc.ca.gov/public/). 

Table 2-4 lists the 
COPCs analyzed in 
groundwater 
samples collected in 
Area 3. 

Appendix C 
provides the data 
quality and usability 
assessment for 
Area 3. 
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EPA identified 33 facility groundwater monitoring wells installed at 12 facilities 
from 1993 through 2007 in Area 3.  Section 2.6.2 describes LARWQCB’s process 
for identifying facilities targeted for the installation of monitoring wells to 
investigation groundwater contamination.   

2.6 Investigation of Contaminant Sources 
In 2000, EPA coordinated with LARWQCB to initiate investigations of potential 
sources of VOC contamination in groundwater underlying Area 3.  LARWQCB 
continues to lead the contaminant source investigations in Area 3 for the State of 
California, with the exception of two investigations led by DTSC.  In addition, 
EPA assumed responsibility for lead regulatory oversight of the investigation at 
one facility in 2006. 

The discussion in Section 2.6.1 describes the general approach that EPA and 
LARWQCB use to investigate contaminant sources in Area 3.  Table B-4 in 
Appendix B provides the potential contaminant sources master list, which 
catalogs the individual facilities identified for consideration as potential sources 
of contamination.  Section 4.3 and Table 4-9 present the results of specific 
contaminant source investigations conducted at facilities in Area 3.   

2.6.1 EPA Potentially Responsible Parties Search Process 
EPA’s search for potentially responsible parties (PRPs) focuses on collecting 
evidence to establish the liability of current and former owners and operators of 
facilities responsible for the release of COPCs in groundwater underlying Area 3.  
Search tasks to identify and locate current and former PRPs include the 
following. 

• Reviewing files and collecting records 

• Reviewing field data collected during the RI 

• Reviewing information on current and historical groundwater flow 
directions 

• Reviewing records of land use that identify areas of historical industrial or 
commercial activity 

• Issuing information request letters 

• Conducting interviews 

• Performing title searches 

• Conducting business status and financial research 

• Developing site summaries 

EPA initiated the background search in 2002 and reviewed and compiled records 
maintained by local, state, and federal regulatory agencies.  In addition to 
evaluating information on current and former owners and operators, EPA 

Table B-4 presented 
in Appendix B 
provides the 
potential 
contaminant source 
master list for 
Area 3. 

Section 4.3 and 
Table 4-9 present the 
results of specific 
contaminant source 
investigations 
conducted at 
facilities in Area 3.  
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researched potential use and onsite release of COPCs at facilities.  Collectively, 
the records identified over 2,100 businesses that operated at approximately 
600 addresses within the site boundaries from 1920 to the present.  

The use of a database and geographic information system enabled EPA and 
LARWQCB to overlay areas of groundwater contamination with locations of 
industrial activities.  In such areas, the likelihood is high that facility operations 
involved the use of COPCs at one time or involve use of COPCs today. 

EPA and the State of California continually exchange information on the PRP 
search, and EPA provides recommendations for further investigation, such as 
subsurface sampling, at specific facilities to obtain more information.   

2.6.2 LARWQCB Subsurface Investigation Process 
In seeking to identify potential sources of contamination, LARWQCB’s 
investigation process initially targets a wide range of facilities for screening to 
help ensure that the search captures all likely candidates for evaluation.  An 
overwhelming majority of the facilities initially identified will prove to require 
no further investigation.   

Contaminant source investigations led by LARWQCB involve currently 
operating businesses or properties with identified owners or operators.  
LARWQCB evaluates the possibility that past or present facility operations have 
released COPCs.  LARWQCB assesses the operations of each facility based on the 
practices listed below. 

• Types and quantities of chemicals used 
• Types and conditions of chemical storage areas and equipment used 
• Chemical conveyance methods used 
• Onsite waste storage, treatment, and disposal practices used 

Exhibit 2-7 summarizes the activities initiated by LARWQCB to investigate 
contaminant sources within Area 3. 

EXHIBIT 2-7 
Summary of Area 3 Contaminant Source Investigation Activities Initiated by LARWQCB 

Activity Estimated Number 

Chemical use questionnaires issued 500 

Facilities inspected 420 

Soil vapor investigations initiated 51 

Groundwater investigations initiated 12 

Soil cleanups initiated 5 
 

LARWQCB investigates locations of potential COPC releases based on 
information provided by facility owners or operators and on findings from 

Exhibit 2-7 
summarizes the 
LARWQCB 
activities to identify 
contaminant sources 
in Area 3. 
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facility inspections.  As shown in Exhibit 2-8, LARWQCB initiates the following 
activities if an inspection determines that subsurface investigation is warranted.  

• Investigation of Shallow Soil Vapor Contamination – Facility directed to 
complete a shallow subsurface investigation that includes sampling, testing 
soil vapor for volatile COPCs, and evaluating the vapor intrusion pathway. 

• Investigation of Deep Soil Vapor Contamination – Facility directed to 
conduct an enhanced subsurface investigation that involves sampling and 
testing volatile COPCs in soil vapor and soil at depth.  The presence of 
COPCs at concentrations that exceed evaluation criteria triggers further 
investigation or remediation or both. 

• Investigation of Groundwater Contamination – Facility directed to install a 
groundwater monitoring well and to conduct a groundwater investigation 
for COPCs.   

• Contaminant Source Remediation – Facility directed to characterize the 
nature and extent of contamination and to evaluate the necessity and 
feasibility of remediating the contaminant source.  

EXHIBIT 2-8 
LARWQCB Contaminant Source Investigation Process 

 

Exhibit 2-8 
summarizes the 
LARWQCB’s 
contaminant source 
identification 
process. 
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2.7 Summary of EPA Activities for the RI 
Data collected for the RI provides the ability to better evaluate the distribution of 
COPCs in groundwater and to identify potential sources of contamination in 
Area 3.  The data quality and usability assessment presented in Appendix C 
shows that the environmental data collected to evaluate the nature and extent of 
the regional groundwater contamination generally meet the DQOs developed by 
EPA for the RI.  The data assessment determined that the primary and secondary 
environmental data are of sufficient quality to support the conclusions and 
recommendations of the RI.  Sections 3 through 8 of this report present, evaluate, 
and interpret the results of the RI.   
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Glossary 

alluvium:  Sediment deposited by flowing water, as in a riverbed, flood plain, or 
delta.  

aquifer:  A saturated fine-grained geologic unit, often of sand or gravel, which 
contains and transmits significant quantities of water under normal 
conditions.  

basin:  A large geologic depression in the bedrock that is filled with 
unconsolidated sediments. 

bladder pump:  A pump used for low-flow groundwater sampling consisting of 
a flexible, squeezable bladder encased in a rigid outer casing.  

community involvement plan:  A blueprint for community involvement 
objectives and activities pertaining to a specific site. 

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

confining unit:  A relatively low-permeable geologic unit (aquitard) that is 
adjacent to one or more higher-permeable geologic units (aquifers).  
Confining units create pressurized groundwater conditions within 
aquifers. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

conventional groundwater monitoring well:  A groundwater monitoring well 
completed with one screened interval for monitoring one depth interval 
of an aquifer. 

data quality objectives:   Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

ecological risk assessment:  A process for systematically evaluating the 
likelihood that adverse ecological effects may occur as a result of 
exposure to one or more contaminants. 
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electrical conductivity:  A parameter commonly measured when collecting or 
analyzing groundwater samples which is a measure of the ability of 
water to conduct an electric current.   

emergent chemical:  A compound of concern due to detection in groundwater or 
surface water.  The compound has acute or chronic health affects in 
humans. 

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

environmental data:  Any measurements or information that describe 
environmental processes, location, or conditions; ecological or health 
effects and consequences; or the performance of environmental 
technology.   

EPA San Gabriel Basin Database:  A collection of electronic data maintained by 
EPA from testing performed at groundwater wells throughout the San 
Gabriel Valley.  The database includes construction information and 
historical laboratory data from monitoring wells and production wells.   

fate:  The processes by which the contaminant moves through and is 
transformed in the environment. 

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of alternative remedial actions.  

geophysical logging:  The process of measuring properties of subsurface 
geologic materials by recording a graphical representation of the 
measurements or log; commonly used to determine soil or rock type and 
the location of the water table.  

geophysical log:  A graphical representation record of properties of subsurface 
geologic materials; commonly used to determine soil or rock type and the 
location of the water table.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

groundwater monitoring well:  A type of well specially designed and installed 
to sample groundwater at specific locations and depths to evaluate 
groundwater flow and contamination. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

information repository:  A location where selected documents about the site are 
available for public review. 
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Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  

lithologic logging:  The process of visually observing, manually testing, 
describing, and recording in a log the type of rock and/or soil 
encountered at depth, as recorded when drilling a borehole.  

lithologic log:  Record of visual observations and manual testing that describe 
the type of rock and/or soil encountered at depth, as described when 
drilling a borehole.  

lithologic units:  A type of stratigraphic unit or body of soil or rock interpreted 
as having similar composition and texture (lithology) and sufficient 
lateral and vertical extent to be considered a unit. 

maximum contaminant levels:  The maximum permissible level of a 
contaminant in water that is delivered to any user of a public water 
system.  

multiport monitoring well:  A type of monitoring well equipped with a 
sampling port for monitoring groundwater at multiple depth intervals of 
an aquifer. 

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
certain chemicals for which no established drinking water standards 
exist. 

operable unit:  A subunit of a Superfund site, defined based on a geographical 
area or on another parameter, where a number of separate activities are 
undertaken as part of site cleanup.  

permeability:  The property of soil, sediment, or rock to transmit fluid.  

pH:  The measure of the acidity or alkalinity of a solution.  pH for water is 7.0.  
Solutions less than 7.0 are considered acidic and solutions greater than 7.0 
are considered alkaline. 

porosity:  The fraction of the total volume of a porous material (i.e., soil or rock) 
that is occupied by void space.  

potentially responsible parties:  Entities that are potentially responsible for 
generating, transporting, or disposing of the hazardous waste found at a 
site. 

primary data:  Data generated or collected by the investigator during an 
investigative process.   

recordation number:  A number assigned by the Main San Gabriel Basin 
Watermaster to each production well located in the San Gabriel Basin, 
used for recordkeeping purposes.  
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remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

secondary data:  Data collected or generated by a party other than the 
investigator during the investigative process.  

semivolatile organic compound:  An organic (carbon-containing) compound 
that evaporates when exposed to temperatures above room temperature.   

soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 

stratigraphic units:  A body of soil or rock (stratum) or group of several bodies 
of soil or rock (strata) recognized or interpreted as a distinguishable unit 
based on unique lithology, fossil content, age or other properties.  

structural bedrock discontinuity:  In structural geology, a subsurface bedrock 
zone or surface separating two unrelated groups of rocks across which an 
abrupt geologic change occurs, e.g., a fault.  

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

tentatively identified compound:  A compound which can be detected by an 
analytical method but the concentration cannot be confirmed without 
additional analytical testing.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

turbidity:  A parameter commonly measured when collecting or analyzing 
groundwater samples.  Turbidity measures the cloudiness that tiny 
particles suspended in water cause.  

Unified Soil Classification System:  The soil classification system used in 
engineering and geology disciplines to describe the texture and grain size 
of a soil. 

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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Step 1 – Define Basis of Evaluation 
Overall Goal Justification 

Evaluate current or potential threats to human health and the environment from 
regional groundwater contamination.  This evaluation consists of the following 
six subtasks: 
– Subtask 1 – Hydrogeologic Conceptual Site Model. 
– Subtask 2 – Contaminant Source Identification. 
– Subtask 3 – Contamination Migration Conceptual Site Model. 
– Subtask 4 – Human Health Risk Assessment. 
– Subtask 5 – Ecological Risk Assessment. 
– Subtask 6 – Assessment of Next Steps. 
Tables 3-1, 4-1, 5-1, 6-1, 7-1, and 8-1 present the DQOs for each subtask, 
respectively. 

− Contaminant concentrations in groundwater underlying Area 3 exceed federal and 
State drinking water standards, MCLs, and NLs. 

− Groundwater underlying Area 3 is a source of domestic drinking water. 
− Results of the subtasks: 

1) Establish whether a remedial action is necessary in Area 3 to mitigate or 
remediate regional groundwater contamination. 

2) Provide a foundation for identifying potential remedial actions in Area 3. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
Regional groundwater contamination in 
Area 3 currently or potentially threatens 
human health and the environment. 

Taking an action unnecessarily (i.e., no actual 
threat to human health or environment exists) 
will waste resources. 

Use of unreliable or inadequate data 
for critical decision making. 

Ensure sufficient confidence in data 
used to support decision making. 

Complete Step 7 (Optimize the 
Design). 

Regional groundwater contamination in 
Area 3 does not currently or potentially 
threaten human health and the 
environment. 

Not taking an action when an actual threat 
exists will allow current and potential threats to 
human health and the environment to persist. 

Use of unreliable or inadequate data 
for critical decision making. 

Ensure sufficient confidence in data 
used to support decision making. 

Complete Step 7 (Optimize the 
Design). 

Additional data collection needed to 
evaluate whether regional groundwater 
contamination in Area 3 currently or 
potentially threatens human health and 
the environment. 

Collecting unnecessary data will waste 
resources.  

Use of unreliable data for critical 
decision making. 

Ensure sufficient confidence in data 
used to support decision making. 

Complete Step 7 (Optimize the 
Design). 

DQOs – data quality objectives Subtask 1 – Hydrogeologic Conceptual Site Model 
COPC – contaminant of potential concern Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 4 – Human Health Risk Assessment 
MCL – maximum contaminant level Subtask 5 –  Ecological Risk Assessment 
NL – notification level Subtask 6 –  Assessment of Next Steps 
RI – remedial investigation   
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Step 3 – Define Evaluation Boundaries 
Boundaries for Consideration Justification for Consideration 

Physical boundaries, including: 
– Geographic boundaries. 
– Aquifer boundaries. 
– Land use boundaries. 

DQOs for subtasks 1 through 5 present justification for consideration of 
applicable physical boundaries. 

Evaluation limitations, including: 
– Temporal. 
– COPC use. 
– Exposure pathway. 
– Screening criteria. 

DQOs for subtasks 1 through 5 present justification for consideration of 
applicable evaluation limitations. 

 
Step 4 – Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion 
Physical boundaries, including: 
– Geographic boundaries. 
– Aquifer boundaries. 
– Land use boundaries. 

DQOs for subtasks 1 through 5 present justification for exclusion of areas 
outside of applicable physical boundaries. 

Evaluation limitations, including: 
– Temporal. 
– COPC use. 
– Exposure pathway. 

DQOs for subtasks 1 through 5 present justification for exclusion of areas 
outside of applicable evaluation limitations. 

DQOs – data quality objectives Subtask 1 – Hydrogeologic Conceptual Site Model 
COPC – contaminant of potential concern Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 4 – Human Health Risk Assessment 
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
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Step 5 – Identify Data Needs and Uses 
Data Need Data Use(s) RI Report Reference 

Hydrogeologic Conceptual Site Model (RI Subtask 1). Provides a foundation for completing Subtasks 2 through 5 by 
assessing: 
– Surface water recharge. 
– Depth to groundwater. 
– Groundwater geochemistry. 
– Groundwater flow directions. 
– Groundwater flow velocities. 
– Geologic controls on groundwater flow. 

Section 3. 
 

Contaminant Source Identification (RI Subtask 2). – Identifies sources of regional groundwater contamination to 
target for future remedial actions. 

– Provides a foundation for Subtask 3. 

Section 4. 
 

Contamination Migration Conceptual Site Model (RI Subtask 3). Provides a foundation for Subtasks 4 and 5 by assessing: 
– Key COPCs. 
– Horizontal extent of contamination. 
– Vertical extent of contamination. 
– Contaminant fate. 
– Contaminant migration pathways. 

Section 5. 

 

Human Health and Ecological Risk Assessments (RI Subtasks 4 
and 5, respectively). 

– Evaluates risks to human health and ecological receptors from 
exposures to the Key COPCs. 

– Identifies which exposure pathways require mitigation or 
remediation. 

– Provides justification, as appropriate, for a remedial action to 
address regional groundwater contamination in Area 3. 

Section 6. 
Section 7. 

Assessment of Next Step (RI Subtask 6) Assess next steps for Area 3:  
− Begin feasibility study by developing and evaluating remedial 

alternatives to address regional groundwater contamination. 
− Use contamination migration conceptual site model as basis for 

feasibility study. 
− Identify additional potential sources of Key COPCs in 

groundwater.   

Section 8, Table 8-1. 

DQOs – data quality objectives Subtask 1 – Hydrogeologic Conceptual Site Model 
COPC – contaminant of potential concern Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 4 – Human Health Risk Assessment 
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
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Step 6 – Evaluate Data Usability 
Data Type Data Generation and Reliability Assessment Performed 

Hydrogeologic Conceptual Site Model (RI Subtask 1). − Data set includes well data, lithologic data, 
geophysical data, groundwater data, aquifer test data, 
and groundwater geochemistry data of known and 
usable quality. 

Table 3-1 describes the assessment performed on the 
data for the hydrogeologic conceptual model. 

Contaminant Source Identification (RI Subtask 2). – Data generated by EPA (primary) and facilities and 
water purveyors (secondary). 

– Based on the results of the Data Quality and Usability 
Assessment, analytical data collected by EPA 
considered of sufficient quality for use in the Area 3 
RI. 

– Contaminant source identification continues.   

Facility investigations are conducted according to 
LARWQCB guidance.  

Contamination Migration Conceptual Site Model (RI 
Subtask 3). 

– Based on: 
1) Environmental data (primary data and secondary 

data). 
2) Contaminant source identification. 
3) Components of the hydrogeologic conceptual site 

model. 
– Reliability is based on: 

1) Quality and usability of the data. 
2) Reliability of the hydrogeologic conceptual site 

model. 
3) Reliability of contaminant source identification. 

Appendix C presents the Data Quality and Usability 
Assessment.  
 

Human Health and Ecological Risk Assessments (RI 
Subtasks 4 and 5). 

– Based on: 
1)  Hydrogeologic conceptual site model. 

– Reliability is based on: 
1)  Reliability of contamination migration conceptual 

site model. 
    2)  Reliability of hydrogeologic conceptual site model.     

Appendix E, Section E.3 and Appendix F, Section F.6 
summarize uncertainties in the human health risk 
assessment and the ecological risk assessment, 
respectively. 

Assessment  of Next Steps (RI Subtask 6) Any data collected during the feasibility will be evaluated 
for usability and reliability. 

Section 8, Table 8-1. 

DQOs – data quality objectives Subtask 1 – Hydrogeologic Conceptual Site Model 
COPC – contaminant of potential concern Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 4 – Human Health Risk Assessment 
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
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Step 7 – Optimize the Design  
Actions Methods for Optimizing the Design

Complete hydrogeologic conceptual site model (RI Subtask 1). Develop hydrogeologic conceptual site model using the latest data available. 
Continue contaminant source identification (RI Subtask 2). Collect samples in areas that will yield representative data to enable development 

of sound decisions and recommendations.  Collect samples using standard 
methodology and equipment.  Use analytical methods that detect COPCs at 
concentrations at or below screening level guidance. 

Complete contamination migration conceptual site model (RI Subtask 3). Develop contamination migration conceptual site model using the data obtained 
from RI Subtasks 1 and 2. 

Complete human health and ecological risk assessments (RI Subtasks 4 and 5, 
respectively). 

Develop human health and ecological risk assessments using the latest EPA 
guidance and screening levels. 

Complete Assessment of Next Steps Complete next steps as identified in RI Subtask 6.  See Table 8-1. 
DQOs – data quality objectives Subtask 1 – Hydrogeologic Conceptual Site Model 
COPC – contaminant of potential concern Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 4 – Human Health Risk Assessment 
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
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Activity Category Activities 
Groundwater Monitoring 
Well Borehole Drilling 

Drilled 12-inch-diameter conventional and multiport monitoring wells using direct (mud) rotary 
drilling techniques.  The drilling mud support the geologic formation surrounding the borehole 
to prevent collapse during drilling and geophysical logging activities, and carried the drill 
cuttings from the borehole.  Logs of drill cuttings record borehole lithology, described 
according to the Unified Soil Classification System, at 10-foot intervals or at significant 
observed changes in lithology. 

Borehole Geophysical 
Logging 

Geophysical logging supports interpretation and correlation of lithologic units and 
stratigraphic units.  Use of geophysical logs support design of groundwater monitoring 
wells.  Geophysical logging include conventional electric, guard, gamma ray, sonic, and 
caliper logging techniques. 

• Electric logs measure the flow of electrical current in the borehole and adjacent geologic 
formation and use 16- and 64-inch normal resistivity, guard resistivity, and spontaneous 
potential.  Electric logs combined with other logs provide a qualitative interpretation of 
lithology and lithologic contacts.  Low resistivity indicate fine-grained intervals compared 
to coarse-grained intervals, which exhibit relatively high resistivity. 

• Guard resistivity logs, used as a backup to conventional electric logs, measure the flow of 
electric current in the formation.  Guard resistivity logs focus the electric current enabling 
deeper penetration into the formation surrounding the borehole to provide higher 
resolution of lithology and bed thickness.  Conditions within the borehole influence guard 
logs less than conventional electric logs, which results in more representative 
measurements of formation resistivity.   

• Gamma ray logs provide a record of the total gamma radiation detected in a borehole.  
The radioactive elements uranium and thorium, which emit gamma radiation, tend to be 
concentrated in clay, as opposed to sands or gravels, and help to identify fine-grained 
units. 

• Sonic logging evaluates porosity in liquid filled pores.  Sonic logging improves the ability 
to identify the depth of the water table in mud rotary boreholes.  

• Caliper logs record the diameter of the borehole and help to identify zones, if any, where 
the borehole walls has expanded the borehole diameter, thus necessitating extra 
construction materials to install the well.  

Groundwater Monitoring 
Well Design 

Subsurface lithologic data and geophysical logs help to determine the depths for placement 
of screens in each borehole. . Review of records of existing wells nearby, including 
geophysical logs, environmental data, and well construction details, such as screened 
interval depth also assist in determining the depth of the screened interval.   

Primary considerations in determining depths for the screened intervals in groundwater 
monitoring wells include the following: 

• High permeability and porosity – Target zones include sand or gravel intervals 
interpreted as primary pathways for contaminant migration. 

• Thickness of the permeable units – Greater than 10 feet thick. 

• Thickness of potential confining units – Confining units interpreted as thick enough to 
provide a potential confining boundary to the permeable unit, at least on a local scale. 

Four conventional groundwater monitoring wells (EPAMW11, EPAMW12A, EPAMW17, and 
EPAMW18) were installed and equipped with a dedicated QED® Model #ST1102M 1.66-
inch-diameter, variable speed bladder pump within the screened interval that enables 
repeated groundwater sampling.   

Four multiport groundwater monitoring wells (EPAMW13, EPAMW14, EPAMW15, and 
EPAMW16) were installed and equipped with a Westbay MP 38 System®, constructed of 
1.5-inch-inside-diameter plastic and polyvinyl chloride casing materials.  Sampling ports 
installed in each screened interval allow for characterizing and monitoring the alluvial aquifer 
over a thickness of several hundred feet at a single location.  Three permanently inflated 
water-filled packers installed between each screened interval prevent upward and downward 
groundwater flow in the well casing.  The packers provide a means for quantitatively 
documenting an absence of groundwater flow in the well casing between screened intervals. 
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Activity Category Activities 
Well Development and 
Waste Disposal 

Well development uses a combination of physical techniques, including bailing, swabbing, 
airlifting, and pumping, to remove sediments and other materials disturbed or introduced 
during drilling.  Well development generally involve the use of air lifting and pumping as 
preferred techniques.  Measurement of parameters (i.e., turbidity, pH, electrical 
conductivity, and temperature) help to monitor the progress of well development.  Turbidity 
measurements between 5 to 20 nephelometric turbidity units indicated completion of well 
development.   

Development of wells completed in low permeability formations, including EPAMW17 and 
EPAMW18, require bailing and swabbing.  This alternative method consists of submerging 
the screened interval by adding potable water to the casing; swabbing the entire screened 
interval; and then bailing the well dry, ensuring the volume of water removed equals or 
exceeds the volume of water introduced.  This process was repeated to remove the residual 
drilling mud, and until the turbidity was below 100 nephelometric turbidity units.  Downhole 
well video surveys conducted in multiport wells prior to ending well development verify that 
the screens are free of fine sediment and drilling mud. 

Waste haulers disposed of well drilling and well development wastes offsite following 
analytical testing that characterized waste constituents and ensured proper waste disposal. 

Surveying Surveying of the groundwater monitoring well locations establishes coordinates in units of 
Universal Transverse Mercator meters, North American Datum, 1983, Zone 11, and also 
establishes wellhead reference point elevations to the nearest 0.01 foot referenced to the 
National Geodetic Vertical Datum, 1929.  Calculated groundwater elevations represent the 
measured depth to groundwater relative to the wellhead reference point of known elevation.  
EPA’s San Gabriel Basin database contains the survey data. 

Reduction to Scope in 
Planned Fieldwork 

During the course of the RI, slight alterations occurred to the planned approach for collecting 
data and conducting field activities based on circumstances encountered in the field.  The 
following list summarizes noteworthy modifications to the RI activities:    

• Spinner logging and depth-specific groundwater sampling at four inactive production wells 
proposed in the Data Evaluation Report (EPA, 2001a) was not conducted.  EPA instead 
relies on other suitable investigation data. 

• Findings at monitoring well EPAMW11 precluded installation of a groundwater monitoring 
well screened in the alluvium because only the underlying bedrock contained 
groundwater.  EPA installed one conventional groundwater monitoring well screened in 
the bedrock at this location instead of the planned two-well cluster. 

• Although monitoring well EPAMW12B was designed to observe conditions near the water 
table, groundwater never accumulated in the well and the well remains dry; therefore, 
groundwater samples have not been collected. 
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Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

0 - 25 Conductor Mild Steel 0 - 230 Cement Grout/Seal
0 - 242 Blank Mild Steel

242 - 252 Blank Stainless Steel
252 - 272 Screen 0.020 Stainless Steel 241 - 289 Gravel Pack (#3)
272 - 282 Blank (with end cap) Stainless Steel 289 - 458 Bentonite/Sand (#3)

0 - 25 Conductor Mild Steel 0 - 368 Cement Grout/Seal
0 - 374 Blank Mild Steel

374 - 384 Blank Stainless Steel
384 - 394 Screen 0.015 Stainless Steel 372 - 400 Gravel Pack (#2/16)
394 - 399 Blank (with end cap) Stainless Steel 400 - 433 Bentonite/Sand (#3)

0 - 25 Conductor Mild Steel 0 - 269 Cement Grout/Seal
0 - 278 Blank Mild Steel

278 - 288 Blank Stainless Steel
288 - 308 Screen 0.020 Stainless Steel
308 - 318 Blank (with end cap) Stainless Steel

0 - 25 Conductor Mild Steel 0 - 238 Cement Grout/Seal
0 - 260 Blank Mild Steel

260 - 270 Blank Stainless Steel
270 - 320 Screen 0.020 Stainless Steel 259 - 338 Gravel Pack (#3)
320 - 330 Blank (with end cap) Stainless Steel 338 - 410 Bentonite/Sand (#3)

0 - 26 Conductor Mild Steel 0 - 168 Cement Grout/Seal
0 - 186 Blank Mild Steel 168 - 184 Bentonite/Sand (#3)

186 - 196 Blank Stainless Steel 184 - 187 Transition Sand (#60)
196 - 226 Screen 0.010 Stainless Steel 187 - 241 Gravel Pack (#2/16)
226 - 236 Blank (with end cap) Stainless Steel 241 - 300 Bentonite/Sand (#3)

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

EPA Conventional Groundwater Wells

Central

Geographic 
Location in

Area 3

SW

Central

Central

326.04 7/17/2003N/A

180.914/22/2005 N/A N/A4 5/25/2005

185.72 7/18/2003N/A N/A

N/A

311.31 5/27/2005N/A N/A

N/A

Multiport 
CasingAnnular Material

Bentonite/Sand (#3)

Gravel Pack (#3)

230 - 241 Bentonite/Sand (#3)

288-308

368 - 372 Bentonite/Sand (#3)

Bentonite/Sand (#3)

269 - 280

EPAMW11 12/23/2002 4

EPAMW12A

EPAMW12B 1/2/2003

EPAMW18 SW

Dry N/AN/A

4EPAMW17

Well No.

Casing

1/2/2003 4

238 - 2591/11/2005

4

Static Water Level

Date Installed

ES052009009SCO/Table2-3_LW1554.xls/091460003/Table 2-3



TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

0-25 Blank CC 0 - 327 Cement Grout/Seal -- BC
0-330 Blank MS 327 - 333.5 Bentonite/Sand (#3) -- BC

330-350 Blank SS 333.5 - 340.5 Transition Sand (#30) 337.9 QAP
350-360 0.040 Screen (Zone 5) SS 340.5 - 366 Gravel Pack (#3) 352.9 MP
360-370 Blank SS 366 - 373 Transition Sand (#30) 367.9 QAP
370-460 Blank MS 373 - 460.5 Bentonite/Sand (#3) -- BC
460-480 Blank SS 460.5 - 471 Transition Sand (#30) 467.9 QAP
480-490 0.040 Screen (Zone 4) SS 482.9 MP
490-500 Blank SS 497.9 QAP
500-560 Blank MS 488 - 564 Bentonite/Sand (#3) -- BC
560-580 Blank SS 564 - 569 Transition Sand (#60) 567.9 QAP
580-590 0.040 Screen (Zone 3) SS 569 - 600.5 Gravel Pack (#3) 582.9 MP
590-600 Blank SS 600.5 - 604 Transition Sand (#60) 597.9 QAP
600-640 Blank MS 604 - 637.5 Bentonite/Sand (#3) -- BC
640-660 Blank SS 637.5 - 640 Transition Sand (#30) 647.9 QAP
660-670 0.020 Screen (Zone 2) SS 640 - 676.5 Gravel Pack (#3) 662.9 MP
670-680 Blank SS 676.5 - 684.5 Transition Sand (#60) 677.9 QAP
680-750 Blank MS 684.5 - 755.5 Bentonite/Sand (#3) -- BC
750-770 Blank SS 755.5 - 760.5 Transition Sand (#60) 757.9 QAP
770-780 0.020 Screen (Zone 1) SS 772.9 MP
780-805 Blank (with end cap) SS 787.9 QAP

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

EPA Multiport Groundwater Wells

Central

471 - 488 Gravel Pack (#3)

4 3/6/20031/24/03EPAMW13 

760.5 - 805.5

311.79

Gravel Pack (#3)
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 3 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

0-25 Blank CC 0 - 354 Cement Grout/Seal -- BC
0-360 Blank MS 354-359 Bentonite/Sand (#3) -- BC

360-380 Blank SS 359-364 Transition Sand (#30) 367.9 QAP
380-390 0.015 Screen (Zone 4) SS 364-396.5 Gravel Pack (#2/16) 382.9 MP
390-400 Blank SS 396.5-405 Transition Sand (#30) 397.9 QAP
400-440 Blank MS 405-446 Bentonite/Sand (#3) -- BC
440-460 Blank SS 446-448 Transition Sand (#30) 447.9 QAP
460-470 0.015 Screen (Zone 3) SS 448-477 Gravel Pack (#2/16) 462.9 MP
470-480 Blank SS 477-486.5 Transition Sand (#30) 477.9 QAP
480-525 Blank MS 486.5-526.5 Bentonite/Sand (#3) -- BC
525-545 Blank SS 526.5-530 Transition Sand (#30) 532.9 QAP
545-555 0.015 Screen (Zone 2) SS 530-565 Gravel Pack (#2/16) 547.9 MP
555-565 Blank SS 565-570 Transition Sand (#30) 562.9 QAP
565-585 Blank MS 570-575 Bentonite/Sand (#3) -- BC
585-605 Blank SS 575-595 Transition Sand (#30) 592.9 QAP
605-615 0.015 Screen (Zone 1) SS 607.9 MP
615-635 Blank (with end cap) SS 622.9 QAP

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

Central

Gravel Pack (#2/16)595-635

4EPAMW14 356.9 7/16/20035/13/03
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 4 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

0-25 Blank CC 0-305 Cement Grout/Seal -- BC
0-305 Blank MS 305-315 Bentonite/Sand (#3) -- BC

305-325 Blank SS 315-317 Transition Sand (#30) 313 QAP
325-335 0.040 Screen (Zone 6) SS 317-350 Gravel Pack (#3) 328 MP
335-345 Blank SS 350-354 Transition Sand (#30) 343 QAP
345-380 Blank MS 354-483 Bentonite/Sand (#3) -- BC
380-400 Blank SS 483-390 Transition Sand (#30) 388 QAP
400-410 0.040 Screen (Zone 5) SS 390-422 Gravel Pack (#3) 403 MP
410-420 Blank SS 422-432 Transition Sand (#30) 418 QAP
420-460 Blank MS 432-468 Bentonite/Sand (#3) -- BC
460-480 Blank SS 468-472 Transition Sand (#30) 468 QAP
480-490 0.040 Screen (Zone 4) SS 472-502 Gravel Pack (#3) 483 MP
490-500 Blank SS 502-508 Transition Sand (#30) 498 QAP
500-570 Blank MS 508-575 Bentonite/Sand (#3) -- BC
570-590 Blank SS 575-578 Transition Sand (#30) 578 QAP
590-600 0.040 Screen (Zone 3) SS 578-614 Gravel Pack (#3) 593 MP
600-610 Blank SS 614-626 Transition Sand (#30) 608 QAP
610-650 Blank MS 626-658 Bentonite/Sand (#3) -- BC
650-670 Blank SS 658-665 Transition Sand (#30) 658 QAP
670-680 0.040 Screen (Zone 2) SS 665-691 Gravel Pack (#3) 673 MP
680-690 Blank SS 691-703.5 Transition Sand (#30) 688 QAP
690-750 Blank MS 703.5-755 Bentonite/Sand (#3) -- BC
750-770 Blank SS 755-760 Transition Sand (#30) 758 QAP
770-780 0.040 Screen (Zone 1) SS 778 MP
780-800 Blank (with end cap) SS 788 QAP

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

Central

Gravel Pack (#3)

EPAMW15 4 7/17/20035/30/03 294.07

760-800

ES052009009SCO/Table2-3_LW1554.xls/091460003/Table 2-3



TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 5 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

0-25 Blank CC 0 - 242 Cement Grout/Seal -- BC
0-245 Blank MS 242 - 250 Bentonite/Sand (#3) -- BC

245-265 Blank SS 250 - 254.5 Transition Sand (#30) 253 QAP
265-275 0.015 Screen (Zone 7) SS 254.5 - 284.5 Gravel Pack (#2/16) 268 MP
275-285 Blank SS 284.5 - 288.5 Transition Sand (#30) 283 QAP
285-315 Blank MS 288.5 - 319.5 Bentonite/Sand (#3) -- BC
315-335 Blank SS 319.5 - 324 Transition Sand (#30) 323 QAP
335-345 0.040 Screen (Zone 6) SS 324 - 355 Gravel Pack (#3) 338 MP
345-355 Blank SS 355 - 358 Transition Sand (#30) 353 QAP
355-385 Blank MS 358 - 391.5 Bentonite/Sand (#3) -- BC
385-405 Blank SS 391.5 - 395 Transition Sand (#30) 393 QAP
405-415 0.020 Screen (Zone 5) SS 395 - 423.5 Gravel Pack (#3) 408 MP
415-425 Blank SS 423.5 - 427 Transition Sand (#30) 423 QAP
425-485 Blank MS 427 - 491 Bentonite/Sand (#3) -- BC
485-505 Blank SS 491 - 494 Transition Sand (#30) 493 QAP
505-515 0.020 Screen (Zone 4) SS 494 - 521 Gravel Pack (#3) 508 MP
515-525 Blank SS 521 - 524 Transition Sand (#30) 523 QAP
525-565 Blank MS 524 - 568.5 Bentonite/Sand (#3) -- BC
565-585 Blank SS 568.5 - 573 Transition Sand (#30) 573 QAP
585-595 0.015 Screen (Zone 3) SS 573 - 603 Gravel Pack (#2/16) 588 MP
595-605 Blank SS 603 - 609 Transition Sand (#30) 603 QAP
605-630 Blank MS 609 - 627.5 Bentonite/Sand (#3) -- BC
630-650 Blank SS 627.5 - 630.5 Transition Sand (#30) 538 QAP
650-660 0.020 Screen (Zone 2) SS 630.5 - 669 Gravel Pack (#3) 653 MP
660-670 Blank SS 669 - 673 Transition Sand (#30) 668 QAP
670-770 Blank MS 673 - 774 Bentonite/Sand (#3) -- BC
770-790 Blank SS 774 - 778 Transition Sand (#30) 778 QAP
790-800 0.015 Screen (Zone 1) SS 793 MP
800-820 Blank (with end cap) SS 808 QA 

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

4

778 - 830

242.6 3/30/2005

242.6 3/30/2005

NEEPAMW16 

Gravel Pack (#2/16)

12/16/04
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 6 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

W12VCGM1 SW 10/12/2006 2 75-180 0.02 PVC N/A N/A N/A N/A 108.91 11/3/2006
W12CW202 SW 6/20/2006 2 180-200 0.02 Sch 40 PVC N/A N/A N/A N/A 184.02(1) 9/27/2006
W12USMW1 SW 10/30/2006 2 165-195 0.01 Sch 40 PVC N/A N/A N/A N/A 169.23 11/7/2006
W12IWMW1 SW 8/17/2004 4 160-190 0.02 Sch 80 PVC N/A N/A N/A N/A 183.38(1) 8/20/2004
W12PMMW1 SW N/A 4 10-200 N/A PVC N/A N/A N/A N/A 192.00 1/22/2004
W12RDFW1 SW N/A 2 60-100 N/A PVC N/A N/A N/A N/A 68.35 8/20/2003
W12CVMW3 SW N/A N/A 156-166 N/A N/A N/A N/A N/A N/A 160.51 6/30/2003
W12CVMW4 SW N/A N/A 152-167 N/A N/A N/A N/A N/A N/A 156.78 6/30/2003
W12CVMW5 SW N/A N/A 153-163 N/A N/A N/A N/A N/A N/A 156.90 6/30/2003
W12CPMW1 SW 10/22/2004 4 160-190 N/A PVC N/A N/A N/A N/A 177.66 2/4/2005
W12ASMW1 SW 8/3/2005 2 170-200 0.02 Sch 80 PVC N/A N/A N/A N/A 182.3 8/3/2005
W12ASMW2 SW 11/15/2006 2 165-185 0.02 Sch 80 PVC N/A N/A N/A N/A 174.5 11/15/2006
W12ASMW3 SW 11/9/2006 2 179-194 0.02 Sch 80 PVC N/A N/A N/A N/A 178.1 11/30/2006
W12ARMW1 SW 8/12/2005 4 70-96 0.02 PVC N/A N/A N/A N/A 71.51(1) 8/12/2005
W12ARMW2 SW 8/12/2005 4 70-95 0.02 PVC N/A N/A N/A N/A 70.46(1) 8/12/2005
W12ARMW3 SW 8/25/2005 4 70-95 0.02 PVC N/A N/A N/A N/A 66.82(1) 8/25/2005
W12ARMW4 SW 11/7/2005 4 65-95 0.02 PVC N/A N/A N/A N/A 69.81 12/5/2005
W11TCSW1 NE 01/28/93 N/A 190-220 N/A N/A N/A N/A N/A N/A 206 1/28/1993
W11TCSW2 NE 01/21/93 N/A 185-215 N/A N/A N/A N/A N/A N/A 202 1/21/1993
W11TCSW3 NE 02/01/93 N/A 185-215 N/A N/A N/A N/A N/A N/A 204 2/1/1993
W11TCSW4 NE 12/07/06 N/A 95-215 0.02 Sch 80 PVC N/A N/A N/A N/A 205 12/7/2006
W11TCSW5 NE 02/19/07 2 200-220 N/A Sch 80 PVC N/A N/A N/A N/A 202 2/19/2007
W11TCSW6 NE 12/13/06 2 200-220 N/A Sch 80 PVC N/A N/A N/A N/A 205 12/13/2006
W11TCSW7 NE 02/14/07 2 200-220 N/A Sch 80 PVC N/A N/A N/A N/A 204 2/14/2007
W11TCSW9 NE 11/30/06 2 197-217 N/A Sch 80 PVC N/A N/A N/A N/A 200 11/30/2006
W11TCW10 NE 11/20/06 2 195-215 N/A Sch 80 PVC N/A N/A N/A N/A 200 11/20/2006
W11TCW11 NE 11/13/06 N/A 95-215 0.02 Sch 80 PVC N/A N/A N/A N/A 198 11/13/2006
W11TCW12 NE 01/08/07 N/A 268-278 N/A N/A N/A N/A N/A N/A 200 1/8/2007
W12NVJW2 NE 7/25/2004 4 249-279 N/A Sch 80 PVC N/A N/A N/A N/A 269.3(1) 8/19/2004
W12NVJW3 NE N/A 4 259-289 N/A Sch 80 PVC N/A N/A N/A N/A 268.58(1) 8/12/2004
W12NVW1R NE 9/8/2006 4 260-290 N/A N/A N/A N/A N/A N/A 255.99 12/18/2006

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

Facility Groundwater Monitoring Wells
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 7 of 9

Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

01903097 Central 1/2/1973 N/A
320 to 360, 388 to 444, 512 to 556, 

572 to 588, 644 to 652
N/A N/A N/A N/A N/A N/A N/A N/A

01900011 Central 4/1/1947 N/A
310 to 313, 320 to 364, 374 to 393, 
475 to 488, 524 to 560, 612 to 630, 

644 to 668
N/A N/A N/A N/A N/A N/A N/A N/A

01900012 Central N/A N/A
260 to 288, 300 to 342, 475 to 485, 
526 to 532, 596 to 600, 625 to 629, 

725 to 735
N/A N/A N/A N/A N/A N/A N/A N/A

01903014 Central 6/1/1966 N/A
335 to 388, 398 to 413, 428 to 445, 
452 to 480, 538 to 575, 655 to 662, 

774 to 779
N/A N/A N/A N/A N/A N/A N/A N/A

01900013 Central 8/1/1948 N/A
247 to 293, 313 to 339, 382 to 391, 
501 to 512, 641 to 652, 679 to 684, 

729 to 743
N/A N/A N/A N/A N/A N/A N/A N/A

01900014 Central 3/1/1949 N/A
270 to 288, 305 to 353, 428 to 443, 

500 to 537
N/A N/A N/A N/A N/A N/A N/A N/A

01900015 Central 11/1/1952 N/A
274 to 322, 326 to 372, 385 to 388, 

397 to 399, 504 to 684
N/A N/A N/A N/A N/A N/A N/A N/A

01900016 SE 8/1/1955 N/A
207 to 217, 351 to 386, 470 to 482, 
491 to 497, 540 to 555, 587 to 748, 

757 to 760
N/A N/A N/A N/A N/A N/A N/A N/A

01900010 Central 5/1/1935 N/A 146 to 764 N/A N/A N/A N/A N/A N/A N/A N/A
01900018 Central 5/1/1923 N/A 237 to 325, 375 to 496 N/A N/A N/A N/A N/A N/A N/A N/A

01900017 NE 9/1/1926 N/A
298 to 336, 346 to 389, 412 to 437, 
446 to 480, 482 to 563, 680 to 731, 

735 to 778
N/A N/A N/A N/A N/A N/A N/A N/A

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern

Production Wells
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

01902789 NE 4/1/1961 N/A
411 to 485, 501 to 567, 699 to 731, 

743 to 775, 783 to 800
N/A N/A N/A N/A N/A N/A N/A N/A

01900935 NE 7/16/1925 N/A
291 to 333, 351 to 405, 415 to 455, 
460 to 470, 505 to 575, 593 to 601, 

615 to 630, 660 to 762
N/A N/A N/A N/A N/A N/A N/A N/A

01900934 NW 2/27/1947 N/A
312 to 390, 412 to 424, 430 to 526, 

558 to 636
N/A N/A N/A N/A N/A N/A N/A N/A

01900926 SE 7/1/1948 N/A
323 to 348, 405 to 530, 572 to 600, 

637 to 650
N/A N/A N/A N/A N/A N/A N/A N/A

01900927 SE 10/4/1900 N/A
170 to 190, 331 to 354, 570 to 585, 

648 to 662
N/A N/A N/A N/A N/A N/A N/A N/A

01903059 NE 1/1/1968 N/A 450 to 800 N/A N/A N/A N/A N/A N/A N/A N/A

01900921 SE 1/1/1928 N/A
170 to 175, 184 to 214, 227 to 231, 
241 to 257, 261 to 297, 303 to 307, 

313 to 340
N/A N/A N/A N/A N/A N/A N/A N/A

01900547 NE N/A N/A
300 to 336, 348 to 375, 399 to 408, 

423 to 429, 465 to 490
N/A N/A N/A N/A N/A N/A N/A N/A

01902979 NE N/A N/A
538 to 556, 582 to 588, 602 to 630, 

670 to 780
N/A N/A N/A N/A N/A N/A N/A N/A

01901671 NE N/A N/A
298 to 356, 360 to 400, 430 to 536, 
613 to 620, 708 to 734, 854 to 893

N/A N/A N/A N/A N/A N/A N/A N/A

01901672 Central N/A N/A
327 to 357, 380 to 406, 431 to 448, 

498 to 558, 566 to 572
N/A N/A N/A N/A N/A N/A N/A N/A

01902785 NE N/A N/A
382 to 465, 595 to 623, 679 to 710, 

725 to 760
N/A N/A N/A N/A N/A N/A N/A N/A

01902786 NE N/A N/A 325 to 605, 630 to 645, 690 to 821 N/A N/A N/A N/A N/A N/A N/A N/A

08000067 SE N/A N/A
350 to 456, 505 to 546, 564 to 578, 
645 to 651, 711 to 742, 749 to 800

N/A N/A N/A N/A N/A N/A N/A N/A

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern
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TABLE 2-3
Groundwater Monitoring Well Construction Summary
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Inside 
Diameter   

(in)

Depth
(ft bgs)

Type,
Slot Size (in), and Zone Material Depth

(ft bgs) Type Depth
(ft bgs) Type Depth     

(ft bgs)
Measurement 

Date

Geographic 
Location in

Area 3

Multiport 
CasingAnnular Material

Well No.

Casing Static Water Level

Date Installed

08000123 SE N/A N/A 470 to 570, 670 to 760, 930 to 1320 N/A N/A N/A N/A N/A N/A N/A N/A

08000133 SE 6/13/1991 N/A 420 to 860 N/A N/A N/A N/A N/A N/A N/A N/A
01901669 SE N/A N/A 290 to 340 N/A N/A N/A N/A N/A N/A N/A N/A

01901679 NW N/A N/A
404 to 411, 434 to 494, 507 to 537, 

559 to 565
N/A N/A N/A N/A N/A N/A N/A N/A

01901681 Central N/A N/A
222 to 280, 300 to 310, 330 to 360, 
380 to 430, 440 to 535, 560 to 657, 

663 to 693
N/A N/A N/A N/A N/A N/A N/A N/A

01901682 Central 1/1/1949 N/A

333 to 340, 349 to 420, 439 to 474, 
486 to 512, 518 to 522, 537 to 557, 
567 to 657, 685 to 696, 701 to 712, 
752 to 770, 774 to 850, 854 to 875, 
898 to 914, 918 to 922, 934 to 945

N/A N/A N/A N/A N/A N/A N/A N/A

01903086 Central 1/1/1972 N/A
440 to 510, 538 to 554, 566 to 588, 
598 to 636, 642 to 656, 685 to 694, 

750 to 876, 898 to 920
N/A N/A N/A N/A N/A N/A N/A N/A

01900342 SW 1/13/1981 N/A 150 to 250 N/A N/A N/A N/A N/A N/A N/A N/A
01900515 SE 1/1/1922 N/A 46 to 598 N/A N/A N/A N/A N/A N/A N/A N/A

01900514 SE 1/1/1946 N/A
205 to 214, 343 to 372, 
516 to 518, 538 to 585

N/A N/A N/A N/A N/A N/A N/A N/A

08000146 SE 3/1/1992 N/A 320 to 950 N/A N/A N/A N/A N/A N/A N/A N/A
01900026 NE 1/1/1946 N/A 300 to 1002 N/A N/A N/A N/A N/A N/A N/A N/A
01902792 NE 1/1/1961 N/A 400 to 1200 N/A N/A N/A N/A N/A N/A N/A N/A
08000157 NE 8/24/1996 N/A 560 to 1120 N/A N/A N/A N/A N/A N/A N/A N/A

Notes: 
(1)The reference point for measuring the water level is the top of casing, not the ground surface.
ft bgs - feet below ground surface

in - inch

N/A - not available

PVC - polyvinyl chloride

sch - schedule

Materials: Multiport Casing Type:                Geographic Area:

SS - stainless steel BC - blank casing                NE - northeastern

MS - mild steel QAP - quality assurance port                NW - northwestern

CC - conductor casing MP - measurement port                SE - southeastern

               SW - southwestern
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Table 2-4
Constituents of Potential Concern for Groundwater Testing in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Volatile Organic Compounds Volatile Organic Compounds Semivolatile Organic Compounds Pesticides
acetone toluene n-nitrosodiphenylamine dicamba
acetonitrile total trihalomethanes 2,2'-oxybis(1-chloropropane) dicofol
acrolein 1,1,2-trichloro-1,2,2-trifluoroethane 1,1-oxybis-pentane dieldrin
acrylonitrile 1,2,3-trichlorobenzene phenanthrene dimethoate
allyl chloride 1,2,4-trichlorobenzene phenol dinoseb
benzene 1,1,1-trichloroethane phenols, total diquat
benzyl chloride 1,1,2-trichloroethane polychlorinated biphenyls, total endosulfan I
bis(2-chloroethyl)ether 1,2,4-trichloroethane 1,2,4,5-tetrachlorobenzene endosulfan II
bis(2-chloroisopropyl)ether trichloroethene 2,3,4,6-tetrachlorophenol endosulfan sulfate
bromobenzene trichlorofluoromethane endrin
bromochloromethane 2,4,5- trichlorophenol Polycyclic Aromatic Hydrocarbons ethyl methacrylate
bromodichloromethane 2,4,6-trichlorophenol acenaphthene gamma-benzenehexachloride
bromoethane 1,2,3-trichloropropane acenaphthylene heptachlor
bromoform 1,2,4-trimethylbenzene anthracene heptachlor epoxide
bromomethane 1,3,5-trimethylbenzene benzo(a)anthracene hexachlorobenzene
2-butanone vinyl acetate benzo(a)pyrene methoxychlor
butylbenzene (total) vinyl chloride benzo(b)fluoranthene metribuzin
carbon disulfide m,p-xylene benzo(g,h,i)perylene oxamyl
carbon tetrachloride o-xylene benzo(k)fluoranthene paraquat
chlorobenzene total xylenes chrysene parathion
chloroethane dibenzo(a,h)anthracene pentachlorophenol
2-chloroethylvinylether Semivolatile Organic Compounds fluoranthene picloram
chloroform acetophenone fluorene prometryn
1-chlorohexane aldicarb indeno(1,2,3-c,d)pyrene propachlor
chloromethane aldicarb sulfone pyrene toxaphene
2-chlorotoluene aldicarb sulfoxide
4-chlorotoluene aldrin Petroleum Hydrocarbons Herbicides
cyclohexane aniline C13 - C22 hydrocarbon alachlor
dibromochloromethane bentazon C13 - C40 hydrocarbon atrazine
dibromochloropropane benzaldehyde C23 - C40 hydrocarbon benomyl
1,2-dibromoethane benzidine C4- C12 hydrocarbon bolero
dibromomethane benzoic acid bromacil
1, 4-dichloro-2-butene benzyl alcohol Metals dalapon
trans-1, 4-dichloro-2-butene biphenyl aluminum 2,4-dichlorophenoxy-acetic acid
1,2-dichlorobenzene bis(2-chloroethoxy)methane antimony diuron
1,3-dichlorobenzene bis(2-ethylhexyl)phthalate arsenic endothal
1,4-dichlorobenzene 4-bromophenyl-phenyl ether barium glyphosate
dichlorodifluoromethane butylbenzyl phthalate beryllium ordam
1,1-dichloroethane caprolactam boron simazine
1,2-dichloroethane carbazole cadmium 2,4,5-trichlorophenooxyacetic acid
1,1-dichloroethene carbofuran calcium 2,4,5-trichlorophenooxypropionic acid
1,2-dichloroethene 3-OH-carbofuran chromium (total)
cis-1,2-dichloroethene 4-chloro-3-methylphenol chromium (VI) Inorganic Anions
trans-1,2-dichloroethene 4-chloroaniline cobalt chloride
1,3-dichloropropane 2-chloronaphthalene cobalt (total) fluoride
2,2-dichloropropane 2-chlorophenol copper nitrate (as N)
1,1-dichloropropene 4-chlorophenyl-phenyl ether iron nitrate (as NO3)
1,3-dichloropropene chloropicrin lead nitrite (as N)
1,2-dichloropropane chloropyrifos magnesium perchlorate
cis-1,3-dichloropropene chlorothalonil manganese sulfate
trans-1,3-dichloropropene 2-cyclohexen-1-one mercury sulfide
diisopropyl ether di-(2-ethylhexyl) adipate nickel
1,4-dioxane dibenzofuran potassium Alkalinity
ethanol 3,3-dichlorobenzidine selenium bicarbonate
ethylbenzene 2,4-dichlorophenol silver bicarbonate alkalinity (as CaCO3)
ethyl cyanide diethyl phthalate sodium carbonate
ethyl tert-butyl ether dimethyl phthalate molybdenum carbonate alkalinity (as CaCO3)
2-hexanone 3,4-dimethyl-2-hexanol thallium hardness (as CaCO3)
hexachlorobutadiene 2,2-dimethyl-3-propyl-oxirane vanadium hydroxide alkalinity (as CaCO3)
hexachlorocyclopentadiene 2,4-dimethylphenol zinc total alkalinity (as CaCO3)
iodomethane di-n-butylphthalate
isophorone 4,6-dinitro-2-methylphenol Polychlorinated Biphenyls General Water Quality Parameters
isopropylbenzene 2,4-dinitrophenol PCB-1016 biological oxygen demand 5 day
methacrylonitrile 2,4-dinitrotoluene PCB-1221 chemical oxygen demand
methylcyclohexane 2,6-dinitrotoluene PCB-1232 color (apparent)
methyl ester acetic acid di-n-octyl phthalate PCB-1242 ferrous iron
methylmethacrylate diphenamide PCB-1248 methane
methyl tert-butyl ether diphenylamine PCB-1254 odor
4-methyl-2-pentanone hexachloroethane PCB-1260 pH
methylene chloride 2-hexanal phosphate (total)
naphthalene methomyl Pesticides silica
n-butylbenzene 4-methyl-4-penten-2-one acephate specific conductance
nitrobenzene 2-methylnaphthalene alpha-benzenehexachloride total dissolved solids
n-propylbenzene 2-methylphenol beta-benzenehexachloride total organic carbon
pentachloroethane 3/4-methylphenol butachlor turbidity
p-isopropyltoluene 4-methylphenol captan
sec-butylbenzene 2-nitroaniline carbayl Radioactivity
styrene 3-nitroaniline chlordane gross alpha activity
tert-amyl methyl ether 4-nitroaniline d-d mixture radon-222
tert-butyl alcohol 2-nitrophenol 4,4'-DDD
tert-butylbenzene 4-nitrophenol 4,4'-DDE Other
1,1,1,2-tetrachloroethane 1-nitroso-azetidine 4,4'-DDT dioxin
1,1,2,2-tetrachloroethane n-nitrosodimethylamine delta-benzenehexachloride 1,2-diphenylhydrazine
tetrachloroethene n-nitrosodi-n-propylamine diazinon
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3. Physical Characteristics of Area 3 

This section evaluates the physical characteristics of the San Gabriel Valley 
Area 3 Superfund Site (Area 3) pertaining to the site hydrogeology to construct 
the hydrogeologic conceptual site model for Subtask 1 of the remedial 
investigation (RI).  Appendix D presents a more detailed evaluation of the 
hydrostratigraphy in Area 3.  

The hydrogeologic conceptual site model for Area 3 describes the primary 
mechanisms that control the migration of contaminants in groundwater, and 
provides a foundation for development of the contamination migration 
conceptual site model (RI Subtask 3) in Section 5.  The information on the 
physical characteristics of Area 3 presented in this section also supports the 
human health and ecological risk assessments (RI Subtasks 4 and 5) discussed in 
Sections 6 and 7, respectively.   

As Section 2.2 describes, the United States Environmental Protection Agency 
(EPA) uses data quality objectives (DQOs) to guide data collection, analysis, and 
interpretation for each of the RI subtasks.  Table 2-1 (at the end of Section 2) 
presents the overall DQOs for the Area 3 RI; Table 3-1 (at the end of this section) 
presents the DQOs developed for the hydrogeologic conceptual site model 
(RI Subtask 1).  

Table 3-1 defines the evaluation to be completed in RI Subtask 1, which is to 
develop the hydrogeologic conceptual site model.  Table 3-1 also identifies 
potential evaluation results and methods to avoid incorrect results.  Table 3-1 
defines evaluation boundaries for the groundwater investigation for Area 3, lists 
data needs to complete the subtask, and describes how the data will be used.  
Finally, Table 3-1 includes an evaluation of the assessment conducted to 
determine the quality and usability of the data set.   

3.1 Key Components of the Hydrogeologic Conceptual 
Site Model 

Key components of the hydrogeologic conceptual site model include the 
following physical characteristics of Area 3.   

• Physical setting and site location 
• Meteorology 
• Land and water use 
• Surface water hydrology 
• Regional hydrogeology  
• Area 3 hydrogeology 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Appendix D 
evaluates the 
hydrostratigraphy in 
Area 3. 

Table 2-1 presents 
the overall DQOs 
for the Area 3 RI.  
 
Table 3-1 presents 
the DQOs developed 
for the hydrogeologic 
conceptual site 
model. 



 

3.  PHYSICAL CHARACTERISTICS OF AREA 3 

 3-2 ES052009009SCO/SECTION3_LW3130.DOC/091480005 

The following sections present an analysis of data collected during the RI and 
from published information, including reports prepared by California 
Department of Water Resources (CDWR), California Division of Mines and 
Geology, and EPA. 

3.1.1 Physical Setting and Site Location  
The San Gabriel Valley Groundwater Basin (San Gabriel Basin) is a bowl-shaped 
topographic depression of approximately 170 square miles located in San Gabriel 
Valley.  The San Gabriel Basin contains a broad alluvial plain that slopes 
gradually to the south (CDWR, 1966).  Figure 3-1 illustrates the location of Area 3 
in the western portion of San Gabriel Valley, northeast of the City of Los Angeles 
in Los Angeles County, California. 

Faulting plays an important role in the evolution of the San Gabriel Basin.  The 
basin formed largely by downward movement of bedrock along fault zones near 
its margins.  Coincidental uplift on opposite sides of the lower San Gabriel Valley 
floor formed the surrounding hills and mountains exposed along the perimeter 
of the basin (CDWR, 1966). 

The San Gabriel Mountains, which form the northern boundary of the 
San Gabriel Basin, range in elevation from 900 to over 10,000 feet above mean sea 
level (msl).  The eastern boundary of the basin consists of bedrock that separates 
the San Gabriel Basin from the Upper Santa Ana Valley Basin.   

A crescent-shaped pattern of low-lying hills bound the San Gabriel Basin to the 
southwest, south, and southeast.  From west to east, these hills include the 
Repetto Hills, Montebello Hills, Puente Hills, and San Jose Hills with elevations 
of approximately 500 feet above msl.  The only significant break along the 
southern boundary falls between the Montebello Hills and the Puente Hills at 
Whittier Narrows, the lowest point in the San Gabriel Basin and the outflow 
location for the San Gabriel River, the Rio Hondo, and associated tributaries.   

The ground surface of Area 3 generally slopes toward the southeast, as shown in 
Figure 3-2.  However, in southwestern (SW) Area 3, the ground surface slopes to 
the southwest.  The highest point occurs in northwestern (NW) Area 3, where the 
Repetto Hills exceed an elevation of 800 feet above msl; the lowest point occurs 
in southeastern (SE) Area 3, where the Rubio Wash intersects the San Bernardino 
Freeway at an elevation less than 300 feet above msl. 

3.1.2 Meteorology 
The climate in Los Angeles County, west of the San Gabriel Mountains, ranges 
from subtropical to semiarid with moderate temperatures that rarely drop below 
freezing.  The highest temperatures generally occur during the months of July 
through September. 

Rainfall in Los Angeles County occurs primarily during the winter months and 
ranges annually from 8 inches in the desert east of the San Gabriel Mountains to 
28 inches in the San Gabriel Mountains (Los Angeles Department of Public 
Works [LADPW], 2006).  The San Gabriel Valley averaged approximately 

Figure 3-1 
illustrates the 
location of Area 3. 

Figure 3-2 
illustrates the 
topography of 
Area 3. 
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19 inches of rainfall between 1974 and 2007.  However, during the RI, annual 
precipitation was below average, except in 2005 when rainfall measured 
32.5 inches (Main San Gabriel Basin Watermaster [Watermaster], 1974 through 
2006).  

3.1.3 Land and Water Use 
The 19th century saw a rapid influx of new settlers and an increase in farming, 
resulting in dwindling surface water supplies.  Groundwater pumping 
significantly increased early in the twentieth century with the urbanization of 
agricultural land in the western portion of the San Gabriel Valley and the use of 
high-capacity, deep well, motor-powered turbine pumps (CDWR, 1966).  The 
increase in pumping profoundly influenced groundwater flow conditions 
regionally and locally and caused the decline of groundwater levels in Area 3.  

Between 1930 and 1960, population growth increased by 50 percent in the cities 
of Alhambra and San Gabriel, and urbanized land increased by 30 percent in 
Area 3 (CDWR, 1966).  Figure 3-3 illustrates that in the late 1970s, residential land 
use predominated in Area 3, with scattered areas of commercial and industrial 
development among agricultural and open space areas. 

Groundwater production in the San Gabriel Basin increased  contemporaneously 
with population growth, from approximately 160,000 acre-feet per year (1933 to 
1934) to approximately 200,000 acre-feet per year (1959 to 1960) (CDWR, 1966).  
By the 1950s, increased groundwater production, coupled with an extended 
period of drought, created a groundwater deficit in the San Gabriel Basin.  
Natural recharge processes alone no longer met the demands of groundwater 
usage.   

In 1973, to resolve supply shortages, the court adjudicated water rights in the 
San Gabriel Basin and appointed the Main San Gabriel Basin Watermaster 
(Watermaster) to manage groundwater resources.  Each year, Watermaster 
calculates the operating safe yield of the basin and allocates proportioned shares 
to entitled users (Watermaster, 2006).  Imported water introduced through 
infiltration at spreading basins in the San Gabriel Basin offsets the groundwater 
overdraft created by production. 

Groundwater in the San Gabriel Basin provides the primary supply of water for 
local residents and businesses.  Six water purveyors operate and serve water 
from production wells in Area 3. 

• California American Water Company 
• City of South Pasadena 
• City of Alhambra 
• San Gabriel County Water District 
• Golden State Water Company  
• Sunny Slope Water Company 

Highest groundwater production generally occurs during summer when 
temperatures in the San Gabriel Valley are highest.  Production wells within 

Figure 3-3 shows 
that residential land 
use predominates in 
Area 3. 
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Area 3 draw an average of 28,000 acre-feet of groundwater annually, a quantity 
equivalent to the annual water use of approximately 56,000 average households.  
Figure 3-4 illustrates the location of production wells in Area 3. 

Changes in production rates show a recent shift in the spatial distribution of 
pumping toward the south and east in Area 3, and a slight increase in annual 
production.  No groundwater production currently occurs in the western portion 
of Area 3.  However, limited groundwater production occurred west of the 
structural bedrock discontinuity prior to 1974. 

3.1.4 Surface Water Hydrology 
The San Gabriel Basin receives runoff from surrounding basins and the 
peripheral hills and mountains.  Several spreading facilities across the northern 
third of the basin artificially recharge the San Gabriel Basin.  The largest 
spreading facility is the Santa Fe Spreading Grounds, located behind Santa Fe 
Dam. 

The Rio Hondo and San Gabriel River form the two principal surface water 
features in the San Gabriel Basin, as shown in Figure 3-1.  Both rivers generally 
flow from northeast to southwest, draining the San Gabriel Mountains to the 
north, carrying runoff into the San Gabriel Basin, and eventually flowing 
through Whittier Narrows to the south.  Flow in waterways in the basin varies 
from year to year depending on the amounts of rainfall and imported water.  The 
San Gabriel River and a portion of the Rio Hondo near Whittier Narrows are 
unlined, which allows surface water to recharge the underlying groundwater 
aquifers.  The Santa Fe and Whittier Narrows dams control the flow of the 
San Gabriel River. 

Surface water features in Area 3, shown in Figure 3-1, include the Eaton 
Spreading Basin, Alhambra Wash, San Pasqual Wash, Rubio Wash, and Eaton 
Wash.  The San Pasqual Wash discharges to the Alhambra Wash in Area 3; and 
the Alhambra, Rubio, and Eaton Washes discharge to the Rio Hondo south of 
Area 3.  Although the washes in Area 3 collect surface water runoff, the concrete 
lining virtually eliminates infiltration of surface water into the underlying 
aquifers. 

3.1.5 Regional Hydrogeology 
The description of regional hydrogeology provides a foundation for explaining 
the hydrogeology of Area 3 as discussed in Section 3.1.6 and Appendix D.  This 
evaluation includes (1) review of published geologic and hydrogeologic reports 
and maps; and (2) interpretation of lithologic and geophysical logs from 
groundwater monitoring wells and production wells.   

3.1.5.1 Regional Geology and Hydrostratigraphy 
Unconsolidated to semiconsolidated alluvial deposits of relatively recent age 
and older sedimentary bedrock occur in the San Gabriel Basin.  The alluvial 
deposits, derived primarily from erosion of the surrounding mountains and hills, 

Figure 3-4 shows the 
location of 
production wells in 
Area 3. 

Figure 3-1 shows the 
surface water 
features of Area 3. 

Appendix D 
evaluates the 
hydrostratigraphy in 
Area 3.  
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form a broad alluvial plain that gently slopes toward the southern margin of the 
basin, reaching up to 4,000 feet in thickness (EPA, 1992).   

The regional hydrostratigraphy generally consists of a two-layer system made of 
alluvium overlying sedimentary bedrock. 

Faulting plays an important role in the evolution of the San Gabriel Basin.  Three 
major faults (Sierra Madre, Raymond, and Whittier Narrows) form the 
boundaries of the San Gabriel Basin.  Figure 3-1 shows the location of these faults 
and their relationship to the San Gabriel Basin.  

The Sierra Madre Fault system trends east-west along the southern base of the 
San Gabriel Mountains and includes several distinct, low-angle (relatively 
horizontal) reverse faults.   

The Raymond Fault (or Raymond Hill Fault), a high-angle (relatively steep) 
reverse fault, trends northeasterly across the northwestern portion of the 
San Gabriel Basin.  This fault separates the San Gabriel Basin from the Raymond 
Groundwater Basin (Raymond Basin).   

The Whittier Fault, a right lateral strike-slip fault, with some northward high-
angle reverse slip, trends to the northwest along the Puente Hills in the southern 
portion of the San Gabriel Basin.  Appendix D presents a detailed evaluation of 
the faults in Area 3. 

3.1.5.2 Regional Groundwater Flow 
The water table in an unconfined aquifer, like in the San Gabriel Basin, typically 
slopes in a pattern that follows the topography (Domenico and Schwartz, 1990).  
Because flow occurs from areas of high groundwater elevation to areas of low 
groundwater elevation, the slope of the topography can provide an indication of 
likely groundwater flow directions.  Flow in a confined aquifer follows the 
gradient of the potentiometric surface.   

Groundwater pumping in unconfined and confined aquifers influences the 
actual direction of groundwater flow.  Land use features in urban areas also 
could alter the locations where rainfall recharge occurs.  Paved areas typically 
hinder rainfall infiltration, whereas open space areas, such as golf courses and 
parks, facilitate rainfall infiltration.  Groundwater flow directions could shift in 
response to changes in rainfall infiltration patterns. 

Groundwater level measurements collected throughout the basin indicate that 
the water table fluctuates over time in response to pumping, recharge from 
rainfall, and other variables.  The water table occurs throughout the San Gabriel 
Basin at depths ranging from 10 feet to more than 400 feet below ground surface 
(bgs). 

Groundwater elevation contour maps prepared over a period of 70 years show 
trends in historical groundwater flow patterns for the San Gabriel Basin 
(LADPW, 2006; Watermaster, 1999 through 2005).  Prior to significant 
groundwater production in the San Gabriel Basin, groundwater discharged from 

Figure 3-1 shows the 
faults within the San 
Gabriel Basin. 
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the basin primarily through the alluvium at Whittier Narrows, a topographic 
low.  Figure 3-5 presents the 1933 groundwater contour map, which shows the 
topographic low at Whittier Narrows.   

Figure 3-6 illustrates that concentrated groundwater production depressed 
groundwater levels locally, affecting the natural flow direction in some areas of 
the basin, including Area 3.  Groundwater production accounts for the greatest 
outflow from the basin (CDWR, 1966).  Figure 3-6 also shows that a westward 
component of groundwater flow recently developed toward Area 3.  Figure 3-6 
shows the Alhambra Pumping Hole, an area of concentrated pumping, which is 
the result of long-term groundwater production in the area since around 1960 
(Watermaster, 2004). 

Recharge in the San Gabriel Basin occurs primarily from infiltration of 
precipitation, runoff, imported water, and reclaimed water.  The Raymond Basin 
provides the only significant source of groundwater into the San Gabriel Basin in 
the eastern part of Area 3, even though the Raymond Fault partially impedes 
groundwater flow (CDWR, 1966).   

Precipitation events strongly influence groundwater levels in the central portion 
of the San Gabriel Basin due to increases in groundwater recharge from rainfall 
and infiltration of surface runoff.  Groundwater levels in Area 3 respond less to 
precipitation events.  Differences in soil types and land use result in variable 
levels of rainfall infiltration across the San Gabriel Basin (EPA, 1992).  Figure 3-8 
compares data for annual rainfall with groundwater levels measured in the 
central portion of the San Gabriel Basin and in Area 3 to illustrate the effect of 
precipitation on groundwater elevations.  

3.1.6 Area 3 Hydrogeology 
This subsection describes the conceptual hydrogeology of Area 3 in terms of the 
following features. 

• Geology  
• Hydrostratigraphy  
• Groundwater flow 

3.1.6.1 Area 3 Geology  
Figure 3-9 illustrates a three-dimensional view of the conceptual geology of 
Area 3.  This report presents six cross-sections developed to illustrate the 
conceptual geology.  Figure 3-4 presents the locations of the cross-sections in 
plan view and Figures 3-10 through 3-15 present the cross-sections A-A’ through 
F-F’ in Area 3.   

The interpretation of the subsurface geology is based on data from multiple 
sources including lithologic logs, geophysical logs, and the CDWR Well 
Completion Reports.   

Adequate data have been collected to conduct the RI.  However, additional data 
needs are inherent due to the large size of Area 3 and variations in the alluvial 

Figures 3-5 and 3-6 
depict groundwater 
elevations in the San 
Gabriel Basin in 
1933 and 2005, 
respectively. 

Figure 3-7 shows the 
location of the 
Alhambra Pumping 
Hole, which is the 
result of long-term 
groundwater 
production in the 
area.  

Figure 3-8 compares 
data for annual 
rainfall with data for 
groundwater levels 
measured in the 
central portion of the 
San Gabriel Basin 
and in Area 3. 

Figure 3-9 
illustrates a three-
dimensional view of 
the conceptual 
geology of Area 3. 

Figure 3-4 presents 
the location of the 
cross-sections in 
plan view within 
Area 3. 

Figures 3-10 
through 3-15 
present the cross-
sections A-A’ 
through F-F’. 



 

3.  PHYSICAL CHARACTERISTICS OF AREA 3 

ES052009009SCO/SECTION3_LW3130.DOC/091480005 3-7 

deposits.  Large distances of uncharacterized areas remain between current 
measurement points.  The feasibility study will consider the data needs 
identified in the RI to characterize the hydrostratigraphy in both lateral and 
vertical directions.  

Figure 3-1 shows the faults located in and near Area 3.  The Raymond Fault 
forms the northern boundary of Area 3 and separates the San Gabriel Basin from 
the Raymond Basin.  Groundwater north of the Raymond Fault in the Raymond 
Basin occurs at shallower depths than groundwater to the south in the 
San Gabriel Basin.  Groundwater flows across sections of the fault from the 
Raymond Basin to the San Gabriel Basin at a rate of approximately 5,600 acre-feet 
per year (EPA, 2002a).  No evidence exists to indicate that other faults affect 
groundwater flow in Area 3. 

Figure 3-16 shows a structural bedrock discontinuity, possibly a fault zone 
associated with the Whittier Fault system, identified during the RI.  Appendix D 
presents an interpretation of the structural bedrock discontinuity, which appears 
to impede groundwater flow and differentiates the hydrostratigraphy and 
groundwater conditions between the western and eastern portions of Area 3.   

3.1.6.2 Area 3 Hydrostratigraphy 
Relatively young floodplain and stream channel deposits compose alluvium in 
Area 3 and consist of interbedded layers and lenses of fine-grained and coarse-
grained sediments.  Floodplain deposits tend to contain more fine-grained 
sediments, which include clay, silty sands, and sandy clays.  Stream channel 
deposits contain more coarse-grained material that consists mostly of cobbles, 
gravel, and sand.  The interbedded layers of sediments resulted from the erosion 
and southward transport of coarse-grained sediments from the San Gabriel 
Mountains, and the erosion of finer-grained sediments from the sedimentary 
rocks in the adjacent hills. 

Underlying the alluvium in Area 3, the bedrock sequence with increasing depth 
consists of the Pico, Puente, and Topanga Formations, and the Santa Monica 
Slate basement complex (Lamar, 1970).   

The Repetto Hills form the western edge of Area 3 and consist primarily of the 
Puente Formation, the Pico Formation, and the Topanga Formation (Lamar, 
1970).  Figure 3-16 illustrates the three formations of the uppermost sedimentary 
bedrock throughout the western portion of Area 3.  

The bedrock has been folded and faulted by large-scale pressures and 
movements in the crust of the earth.  The folded sedimentary bedrock forms 
anticlines and synclines, respectively defined as convex and concave arch-
shaped sequences of sedimentary rock layers.  As anticlines and synclines 
formed, the uppermost sedimentary rock layers were subjected to tension or 
compression forces, respectively, causing fractures and faults along, and parallel 
to, the axes of the folds (Ray, 1986).   

Figure 3-1 shows the 
faults within the San 
Gabriel Basin.  

Figure 3-16 shows 
the structural 
bedrock 
discontinuity, 
possibly a fault zone. 

Figure 3-16 
illustrates the three 
formations of the 
uppermost 
sedimentary bedrock 
in the western 
portion of Area 3.   

Appendix D 
presents an 
interpretation of the 
structural bedrock 
discontinuity. 
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Appendix D provides a detailed discussion and interpretation of the 
hydrostratigraphy of Area 3.   

3.1.6.3 Area 3 Groundwater Flow 
Figure 3-17 presents a hydrograph that shows the western and eastern alluvial 
aquifers exhibited similar groundwater level fluctuations and direct hydraulic 
communication prior to the late 1940s.  A comparison of Figures 3-5 and 3-16 
shows that groundwater elevations historically were higher than the top of the 
bedrock elevation in the western portion of Area 3.  Therefore, groundwater 
historically flowed eastward.   

After the 1940s, groundwater levels in the eastern alluvial aquifer significantly 
dropped due to increased pumping in the San Gabriel Basin.  As groundwater 
levels dropped below the western bedrock elevation, the western alluvial aquifer 
became hydraulically separated from the eastern alluvial aquifer.  Abandonment 
of production wells located within the western portion of Area 3 occurred 
afterward.   

Figures 3-7 and 3-18 provide the groundwater elevation contour maps of the 
western alluvial aquifer and bedrock aquifer in winter 2004 and spring 2007, 
respectively.  The measured elevations represent the level of the first-
encountered groundwater in the western portion of Area 3.  As discussed in 
Section 8, groundwater elevation monitoring will continue during the feasibility 
study and elevation contour maps will be refined to support the evaluation of 
remedial alternatives for Area 3. 

Groundwater in the western alluvial aquifer flows generally southeastward to 
eastward following the bedrock structural features, in particular the 
southeastward-eastward plunging syncline where the saturated thickness of the 
alluvium is greatest.  The groundwater contours show a steep gradient away 
from the anticline, most likely due to the relatively fine-grained nature of the 
bedrock, which acts to restrict groundwater flow away from the anticline.   

Figure 3-18 shows that the western alluvial aquifer exhibits steeper horizontal 
hydraulic gradients than the eastern alluvial aquifer.  The finer-grained nature of 
the alluvium within the western portion of Area 3 most likely restricts 
groundwater flow. 

A component of the bedrock discontinuity, which may be the fine-grained nature 
of the bedrock, most likely restricts groundwater flow.  However, groundwater 
flow might seep along the bedrock surface or through the bedrock to the eastern 
alluvial aquifer.  Additional data are needed to characterize groundwater flow 
conditions in the area of the structural bedrock discontinuity.   

In the eastern alluvial aquifer, the distinct breaks in the vertical gradients 
identify the presence of three zones classified as the shallow, intermediate, and 
deep groundwater zones shown in Figures 3-10 through 3-15.   

Appendix D 
provides a detailed 
discussion and 
interpretation of the 
hydrostratigraphy of 
Area 3.   

Figure 3-17 presents 
a hydrograph that 
shows the changes in 
groundwater 
elevation.   

A comparison of 
Figure 3-5 and 
Figure 3-16 shows 
that groundwater 
elevations 
historically were 
higher than the top 
of the bedrock 
elevations in the 
western portion of 
Area 3. 

Figures 3-7 and 3-18 
provide groundwater 
elevation contour 
maps of the western 
alluvial aquifer and 
bedrock aquifer in 
winter 2004 and 
spring 2007, 
respectively.  

Figure 3-18 shows 
steeper horizontal 
gradients in the 
western alluvial 
aquifer than the 
eastern alluvial 
aquifer. 

Figures 3-10 
through 3-15 
present the cross-
sections A-A’ 
through F-F’. 
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Figure 3-7 presents groundwater elevation contours for the eastern alluvial 
aquifer in Area 3 for winter 2004.  This figure represents composite conditions 
because the data consist of measurements collected from production wells 
screened across multiple groundwater zones and from the shallowest port from 
the multiport monitoring wells.  Figure 3-7 also shows that pumping strongly 
influences the flow of groundwater toward areas of high groundwater 
production.  Groundwater in Area 3 flows radially to the Alhambra Pumping 
Hole and toward individual production wells locally.   

The eastern alluvial aquifer consists of a multiple, leaky aquifer system.  
Figures 3-18, 3-19, and 3-20 show groundwater contour maps for the 
intermediate, shallow, and deep groundwater zones, respectively, based on 
groundwater levels measured at monitoring wells and at production wells 
generally screened within a single groundwater zone.   

The main influences on groundwater flow in the eastern alluvial aquifer include 
(1) groundwater pumping, (2) the presence of fine-grained units that either allow 
leakage or obstruct vertical groundwater flow, and (3) limited groundwater 
recharge.  Appendix D provides a detailed discussion and interpretation of the 
groundwater flow within Area 3.   

3.2 Summary of Area 3 Physical Characteristics 
Historically, the western and eastern alluvial aquifers were in direct hydraulic 
communication, and groundwater elevations in the eastern alluvial aquifer were 
higher than the western bedrock elevation.  Increased pumping in the 
San Gabriel Basin since the late 1940s caused a major decline in groundwater 
elevations in the eastern alluvial aquifer to below the western bedrock elevation.  
Area 3 groundwater historically flowed from west to east, with regional 
groundwater flow toward the San Gabriel Basin outlet, Whittier Narrows.  
Regional groundwater east of Area 3 flows southwestward.   

Figure 3-9 shows a structural bedrock discontinuity, possibly a fault zone 
associated with the Whittier Fault system, identified during the RI.  The bedrock 
discontinuity appears to affect groundwater flow and differentiate the 
hydrostratigraphy and groundwater conditions between the western and eastern 
portions of Area 3.   

The hydrogeologic conceptual site model provides a foundation for development 
of the contamination migration conceptual site model for Area 3 (RI Subtask 3) in 
Section 5.  Information on the physical and ecological characteristics of Area 3 
supports the human health and ecological risk assessments (RI Subtasks 4 and 5) 
discussed in Sections 6 and 7, respectively.  

Figure 3-7 presents 
groundwater 
elevation contours 
for winter 2004 and 
shows the location of 
the Alhambra 
Pumping Hole.  

Figures 3-18, 3-19, 
and 3-20 show 
groundwater 
contour maps for the 
intermediate, 
shallow, and deep 
groundwater zones, 
respectively. 

Appendix D 
provides a detailed 
discussion and 
interpretation of the 
groundwater flow 
within Area 3.   

Figure 3-9 
illustrates a three-
dimensional view of 
the conceptual 
geology of Area 3. 
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Glossary 

alluvial:  Relating to alluvium. 

alluvial plain:  A relatively flat landform created by the deposition of sediments 
over time by one or more rivers coming from highland regions. 

alluvium:  Sediment deposited by flowing water, as in a riverbed, flood plain, or 
delta.  

anticline:  A convex upward series of folded geologic units that contains older 
rocks at its core. 

aquifer:  A saturated geologic unit, often of sand or gravel, which contains and 
transmits significant quantities of water under normal conditions.  

basin:  A large geologic depression in the bedrock that is filled with 
unconsolidated sediments. 

bedrock:  The solid rock that underlies loose material, such as soil, sand, clay, or 
gravel.  

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contamination:  The presence of hazardous substances in the environment. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

ecological risk assessment:  A process for systematically evaluating the 
likelihood that adverse ecological effects may occur as a result of 
exposure to one or more contaminants. 

fault:  A fracture in the continuity of a rock formation, caused by a shifting or 
dislodging of the earth's crust, in which adjacent surfaces are displaced 
relative to one another and parallel to the plane of fracture.  

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of alternative remedial actions.  
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geophysical log:  A graphical representation record of properties of subsurface 
geologic materials; commonly used to determine soil or rock type and the 
location of the water table.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

groundwater monitoring well:  A type of well specially designed and installed 
to sample groundwater at specific locations and depths to evaluate 
groundwater flow and contamination. 

groundwater recharge:  Infiltration of water from the earth’s surface into the 
groundwater system. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

hydrogeology:  The study of the occurrence and movement of water beneath the 
surface of the earth.  

hydrograph:  A graph showing the variation of the elevation of the groundwater 
table with respect to time.  

hydrostratigraphy:  The body of soil or rock having considerable lateral extent 
that also exhibits reasonably distinct groundwater conditions.  

lithologic log:  Record of visual observations and manual testing that describe 
the type of rock and/or soil encountered at depth, as described when 
drilling a borehole.  

multiple, leaky aquifer system:  A layered series of aquifers and discontinuous 
aquitards in which groundwater flow between aquifers occurs but the 
flow could be limited due to the presence of aquitards.  

multiport monitoring well:  A type of monitoring well equipped with a 
sampling port for monitoring groundwater at multiple depth intervals of 
an aquifer. 

plunging:  A term used to describe a folded geologic unit that is not horizontal.  
A fold will plunge in a particular direction.  

potentiometric surface:  An imaginary surface representing the level to which 
water will rise in a well that penetrates a confining unit.  

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

reverse fault:  A fault in which the block of material on top of the fault plane 
moves upward and the block below the fault plane remains in place. 
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sedimentary:  A type of rock consisting of layers resulting from consolidation of 
sediment; one of three main categories or classes into which all rocks are 
divided, the others being igneous and metamorphic. 

strike-slip fault:  A fault in which a majority of the movement is lateral and 
parallel to the fault plane rather than vertical.  

structural bedrock discontinuity:  In structural geology, a subsurface bedrock 
zone or surface separating two unrelated groups of rocks across which an 
abrupt geologic change occurs, e.g., a fault.  

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

syncline:  A concave upward series of folded geologic units that contains 
younger rocks at its core.  



 

GLOSSARY 

 4 ES052009009SCO/SECTION3_LW3130.DOC/091480005 

This page intentionally left blank 



 

 

ES052009009SCO/SECTION3_LW3130.DOC/091480005 

Tables 



TABLE 3-1 
Data Quality Objectives for the Area 3 Hydrogeologic Conceptual Site Model (Remedial Investigation Subtask 1) 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
Page 1 of 8 
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Step 1 – Define Basis of Evaluation 
Overall Goal Justification 

Develop a hydrogeologic conceptual model for Area 3, which includes 
assessments of: 
– Surface water recharge. 
– Depth to groundwater. 
– Groundwater geochemistry. 
– Horizontal and vertical groundwater flow directions. 
– Groundwater flow velocities. 
– Geologic controls of groundwater flow. 

– The hydrogeologic conceptual site model provides a foundation for completing Subtasks 2 
through 6.  Tables 4-1, 5-1, 6-1, 7-1, and 8-1 present the DQOs for the subtasks, 
respectively. 

– Site hydrogeology is the primary mechanism controlling the fate and migration of 
contaminants in groundwater. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
An accurate and adequate 
hydrogeologic conceptual site model. 

An inadequate hydrogeologic 
conceptual site model may adversely 
affect the accuracy of the other subtask 
evaluations.   
See Step 2 on Tables 4-1, 5-1, 6-1, and 
7-1 for the potential consequences of 
predicting incorrect results for 
subsequent subtasks. 

Use of unreliable or inadequate data for critical 
decision making. 

Ensure sufficient confidence in data used 
to support decision making. 
Complete Step 7 (Optimize the Design). 

Additional data collection needed to 
adequately develop the hydrogeologic 
conceptual site model for Area 3. 

Collecting unnecessary data may waste 
resources. 

Use of unreliable data for critical decision making. Ensure sufficient confidence in data used 
to support decision making. 
Complete Step 7 (Optimize the Design). 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
  
  

 



TABLE 3-1 
Data Quality Objectives for the Area 3 Hydrogeologic Conceptual Site Model (Remedial Investigation Subtask 1) 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
Page 2 of 8 

ES052009009SCO/TABLE3-1_LW3117.DOC/091460006  

Step 3 – Define Evaluation Boundaries 

Boundaries for Consideration Justification for Consideration 
Area of groundwater contamination.  
Geographic boundaries that most closely coincide with the groundwater 
contamination in Area 3: 
– South of the Raymond Basin. 
– West of Rosemead Boulevard. 
– North of I-10. 
– East of the Repetto Hills. 

Actual site boundaries defined by area of groundwater contamination underlying Area 3. 

Geographic boundaries (areas adjacent to Area 3): 
– South El Monte OU. 
– El Monte OU. 
– Raymond Basin. 
− West of the Repetto Hills.  
− Areas east of Rosemead Boulevard. 
– South of I-10. 

Fine-grained and coarse-grained geologic units in Area 3 extend to adjacent areas.    

Aquifer boundaries (Area 3): 
– Western Alluvial Aquifer and Western Bedrock Aquifer. 
– Eastern Alluvial Aquifer – Shallow, Intermediate, and Deep Groundwater Zones. 

– Advective contaminant transport (contaminant transport due to groundwater flow) is the 
primary driver of contaminant migration in Area 3. 

– Contaminated groundwater present at monitoring wells screened in the western alluvial 
aquifer and bedrock aquifer in western Area 3. 

– Contaminated groundwater present at production wells screened in the intermediate and 
deep groundwater zones of the eastern alluvial aquifer in eastern Area 3.   

Aquifer boundaries (areas adjacent to Area 3): 
– Raymond Basin, down to approximately 500 feet bgs. 
– South El Monte OU, shallow, intermediate, and deep groundwater zones. 
– El Monte OU, shallow, intermediate, and deep groundwater zones. 

– Shallow and deep groundwater zones in the El Monte OU and South El Monte OU are 
equivalent to the shallow and intermediate groundwater zones, respectively, in Area 3.   

– Raymond Basin production wells near Area 3 screened down to approximately 500 feet bgs. 

Temporal limitations: 
– Current groundwater flow directions. 

Contamination migration conceptual site model depends on understanding the current and past 
groundwater flow directions. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 4 – Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion 
Geographic boundaries (areas adjacent to Area 3): 
– San Fernando Basin. 
– Areas south of I-10. 

– Groundwater does not flow between the San Fernando Basin and the San Gabriel Basin; 
therefore, the characteristics of the San Fernando Basin are unconnected to Area 3. 

– No contamination in production wells or groundwater monitoring wells identified south of  
I-10. 

Aquifer boundaries (Area 3): 
– Deep Bedrock Aquifer(s) (western portion of Area 3 only). 
– Portions of the deep groundwater zone and below in the eastern portion Area 3. 

Limitations in the data set for Area 3 limit the scope of evaluation possible of aquifer conditions.  
Data from production wells and monitoring wells primarily characterize the shallow, 
intermediate and only portions of the deep groundwater zones.   

Aquifer boundaries (areas adjacent to Area 3): 
– Raymond Basin, below approximately 500 feet bgs. 
– South El Monte OU, below the deep groundwater zone. 
– El Monte OU, below the deep groundwater zone. 

Limitations in the data sets for the El Monte and South El Monte OUs and limited data for the 
production wells in the Raymond Basin limit the scope of the evaluation possible of aquifer 
conditions.   

Temporal limitations: 
– Potential future groundwater flow directions. 
– Past groundwater flow directions. 

Area 3 potential future groundwater flow directions qualitatively evaluated.  Groundwater flow 
modeling will evaluate past and potential future groundwater flow as part of the Area 3 
feasibility study. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 5 – Identify Data Needs and Uses 
Data Need Data Use(s) RI Report Reference(s) 

Topographic data. – Assess the direction of surface water flow. 
– Develop a preliminary assessment of the groundwater flow direction in the 

shallowest aquifer. 

Section 3.1.1. 
Section 3.1.4. 
Section 3.1.6.3. 
Figures 3-2 and 3-9. 

Precipitation data. – Estimate potential groundwater recharge volume. 
– Assess the potential seasonality of groundwater recharge. 
– Future groundwater flow model calibration. 

Section 3.1.2. 
Section 3.1.5.2. 
Section 3.1.6.3. 
Figure 3-5. 

Land use data. – Estimate potential groundwater recharge from rainfall and where it occurs. Section 3.1.3. 
Figure 3-3. 

Recharge data: 
Total recharge at Eaton Basin. 

– Estimate potential groundwater recharge volume. 
– Assess the potential seasonality of imported water recharge to groundwater.  
– Assess the effect of imported water on groundwater elevations, flow 

directions, and quality. 
– Future groundwater flow model calibration. 

Section 3.1.4. 
Section 3.1.5.2. 

 

Surface water data: 
Surface water flow data for the Alhambra, Rubio, and Eaton 
Washes. 

– Estimate potential groundwater recharge volume. 
– Future groundwater flow model calibration. 

Section 3.1.4. 

Pumping data: 
Production well pumping rates. 
 

– Assess well status (active/inactive) changes over time. 
– Identify production wells that are most likely to affect current groundwater 

flow directions. 
– Identify production wells that are most likely to have affected groundwater 

flow directions over time. 
– Future groundwater flow model calibration. 

Section 3.1.3. 
Section 3.1.5.2. 
Section 3.1.6.3. 
Figure 3-7. 
Table D-6. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model 
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 5 – Identify Data Needs and Uses, continued 
Data Need  Data Use(s) RI Report Reference(s) 

Well data: 
– Well locations and reference point elevations. 
– Groundwater monitoring well and production well 

screened intervals. 

– Develop geologic cross sections. 
– Calculate groundwater elevations. 
– Develop groundwater elevation contour maps. 
– Identify which groundwater zones are influenced by pumping at production wells. 
– Calculate the groundwater elevation of specific groundwater zones. 
– Determine if groundwater elevation measurements from production wells 

represent a specific groundwater zone or multiple groundwater zones.  

Section 3.1.5.1. 
Section 3.1.6.1. 
Figures 3-5, 3-10 through 3-15. 
Figures 3-8, 3-17 through 3-20. 
Table 2-3. 
Tables D-1 and D-4. 

Lithologic logs. 
 

– Assess geologic properties. 
– Estimate porosity. 
– Develop geologic cross sections. 
– Assess the presence of separate hydrostratigraphic units. 
– Assess the presence of geologic controls on groundwater flow (low/high hydraulic 

conductivity lithology, bedrock fractures, degree of weathering, faulting, etc.).  

Section 3.1.5.1. 
Section 3.1.6.1. 
Figures 3-4, 3-10 through 3-15. 
Well Installation Reports in 

Appendix B. 

Geophysical logs. – Refine assessment of geologic properties. 
– Assess the depth of the alluvium/bedrock contact.  

Section 3.1.5.1. 
Section 3.1.6.1. 
Figures 3-4, 3-10 through 3-15. 

Groundwater elevation data: 
Groundwater elevations at groundwater monitoring wells 
and production wells. 

– Assess groundwater flow directions. 
– Identify potential monitoring well locations. 
– Calculate hydraulic gradients. 
– Calculate vertical gradients. 
– Calculate groundwater flow velocities. 
– Assess the potential presence of geologic controls of groundwater flow (separate 

hydrostratigraphic units). 
– Future groundwater flow model calibration. 

Section 3.1.5.2. 
Section 3.1.6.3. 
Figures 3-5 through 3-7. 
Figures 3-12 through 3-13. 
Figure 3-17 and Figures D-9, 

D-15 through D-16. 
Tables D-1 and D-4. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 5 – Identify Data Needs and Uses, continued 
Data Need Data Use(s) RI Report Reference(s) 

Regional geologic data. – Assess the potential presence of geologic controls of groundwater flow 
(faults, fractures, folds, etc.). 

– Identify potential monitoring well locations. 

Section 3.1.5.1. 
Section D.1. 
Figures 3-4, 3-10 through 3-16. 

Aquifer test data. – Assess hydraulic properties. 
– Calculate hydraulic conductivity. 
– Calculate groundwater flow velocities. 
– Future groundwater flow model calibration. 

Section 3.1.5.2. 
Section 3.1.6.3. 
Section D.2.2.1. 
Figure 3-17. 
Tables D-2 and D-5. 

Groundwater geochemistry data. – Assess the potential presence of geologic controls of groundwater flow 
(separate hydrostratigraphic units, faults, fractures, folds, etc.). 

Sections 3.1.5.1 and 3.1.6.1.  
Section D.1.2.  
Section D.1.3. 
Table D-3. 
Appendix B. 

 
Step 6 – Evaluate Data Usability 

Data Type Data Generation and Reliability Assessment Performed 
Topographic data. Data from published USGS maps of known and usable quality. Data usable without further assessment. 

Precipitation data. Published LADPW data of known and usable quality. Data usable without further assessment. 

Recharge data: 
Total recharge at Eaton Basin. 

Published LADPW data of known and usable quality. Data usable without further assessment. 

Surface water data: 
Surface water flow data for the Alhambra, Rubio, and 
Eaton Washes. 

Published LADPW data of known and usable quality. Data usable without further assessment. 

Pumping data: 
Production well pumping rates. 

Published Watermaster data of known and usable quality. 
 

Data usable without further assessment. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 6 – Evaluate Data Usability, continued 
Data Type Data Generation and Reliability Assessment Performed 

Well data: 
– Well locations and reference point elevations 
– Groundwater monitoring well and production well 

screened intervals 

– Data set includes known locations and known reference point 
elevations of groundwater monitoring wells and production 
well based on land and elevation surveys of usable quality.  

– Data set includes data for monitoring wells screened intervals 
recorded at time of construction of known and usable quality. 

– Data set includes data for production wells screened intervals 
based on drillers’ logs of usable quality. 

Data set was reviewed. (See Section 2) 

Lithologic logs. – Logs for EPA and facility groundwater monitoring wells 
developed during the drilling process by an onsite geologist. 

– Facility monitoring well logs generated by many collectors. 
– Production well logs generally developed by well drillers. 

– Geophysical logging confirmed lithologic information. 
– Evaluations based solely on data from monitoring well 

lithologic logs if inconsistencies between lithologic 
logs for monitoring wells and production wells 
identified. 

Geophysical logs. Geophysical logs generated by a licensed contractor of known 
and usable quality. 

Geophysical log interpretations supplemented and 
confirmed by lithologic information collected during 
drilling at EPA monitoring wells. 

Groundwater elevation data: 
Groundwater elevations at monitoring and production 
wells. 

– Primary data includes groundwater elevation measurements 
collected using methods with ±0.01 ft accuracy. 

– Groundwater elevation measurements at production wells 
collected using methods with ± 1 foot accuracy. 

– Facilities generally collected groundwater elevation 
measurements using methods with comparable accuracy to 
EPA’s methods. 

– Measurements collected by water purveyors generally 
omitted. 

– Primary data collected at available production wells 
using methods with ±0.01 ft accuracy in 2004 and 
2007. 

– EPA, in coordination with LARWQCB, periodically 
collected groundwater elevation measurements at 
facility monitoring wells to verify the accuracy of 
reported measurements. 

Regional geologic data. Data obtained from published sources of known and usable 
quality. 

Data usable without further assessment. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Step 6 – Evaluate Data Usability, continued 
Data Type Data Generation and Reliability Assessment Performed 

Aquifer test data. – Data generated by water purveyors, power companies, and/or 
Watermaster and considered to be of variable quality. 

– Published values of hydraulic conductivity of known and 
usable quality used in lieu of actual field aquifer test data as 
needed.  

None. 

Groundwater geochemistry data. – Data generated by EPA and facilities. 
– Based on the results of the Data Quality and Usability 

Assessment presented in Appendix C, analytical data 
collected by EPA considered of sufficient quality for use in the 
Area 3 RI.  

– Reliability of dissolved oxygen measurements collected by 
facilities questionable because samples may have been 
exposed to air prior to measurement.  

– Appendix C presents the results of the Data Quality 
and Usability Assessment. 

– Dissolved oxygen measurements collected by 
facilities were not used to develop the hydrogeologic 
conceptual site model. 

– Appendix B presents the complete dataset in 
Tables B-1 through B-3. 

 

Step 7 – Optimize the Design 

Actions Methods for Optimizing the Design 

Revise the hydrogeologic conceptual site model during the feasibility study. Assess potential groundwater flow across structural bedrock discontinuity as part of the 
feasibility study.  
Refer to Table 8-1 for assessment of next steps. 

bgs – below ground surface Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model  
LADPW – Los Angeles Department of Public Works Subtask 4 – Human Health Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 5 – Ecological Risk Assessment 
OU – operable unit Subtask 6 – Assessment of Next Steps 
RI – remedial investigation  
USGS – United States Geological Survey  
Watermaster – Main San Gabriel Basin Watermaster  
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Figure 3-7
Groundwater Production, 
Summer 2003 through Spring 2004
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Notes:
  -    Groundwater elevations (measured Winter 
        2006) represent the shallowest water level at 
        monitoring and production wells, which are 
        screened in the imtermediate and deep zones.
  -    AF/YR = Acre Feet Per Year

       This figure (3-7) is the same as Figure D-3
       in Appendix D. 
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This graph compares rainfall data with groundwater levels measured in the central 
portion of the San Gabriel Basin and in Area 3. The locations of the wells are 
shown in Figure 3-1.  This figure (3-8) is the same as Figure D-17 in Appendix D.
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FIGURE 3-9
Conceptual Hydrogeology of Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Note: Drawing not to scale 
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Figure 3-10
Conceptual Hydrogeologic Cross Section A-A'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site 
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Figure 3-11
Conceptual Hydrogeologic Cross Section B-B'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Figure 3-12
Conceptual Hydrogeologic Cross Section C-C'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Figure 3-13
Conceptual Hydrogeologic Cross Section D-D'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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and predominantly fine grained material (includes clay, silt, sandy silt, and/or sandy clay).

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or potentiometric surface as 

measured in spring 2007, in feet (relative to) mean sea level.
- (3) 1933 groundwater elevations shown on Figure 3-5.
- (4) This Figure (3-13) is the same as Figure D-12 in Appendix D.
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Figure 3-14
Conceptual Hydrogeologic Cross Section E-E'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

SCO385133.RR.01 SGV_CrossEE 3.ai 5/09
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- See Figure 3-4 for locations of cross-sections in plan view.
- Groundwater zone boundaries shown are conceptual.
- These cross sections show generalized lithologies based on the 

following categories: predominantly coarse grained material (includes 
gravel, sand, silty sand, and/or clayey sand) and predominantly fine 
grained material (includes clay, silt, sandy silt, and/or sandy clay).

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or 

potentiometric surface as measured in spring 2007, in feet (relative 
to) mean sea level.

- (3) 1933 groundwater elevations shown on Figure 3-5.
- (4) This Figure (3-14) is the same as Figure D-13 in Appendix D.
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Figure 3-15
Conceptual Hydrogeologic Cross Section F-F'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

SCO385133.RR.01  SGV_CrossFF 3.ai 4/09
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- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or 

potentiometric surface as measured in spring 2007, in feet (relative 
to) mean sea level.

- (3) 1933 groundwater elevations shown on Figure 3-5.
- (4) This Figure (3-15) is the same as Figure D-14 in Appendix D.
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This Figure (3-16) is the same as Figure D-2 in Appendix D.
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Figure 3-17
Changes in Groundwater Elevation in Area 3 

Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site
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This figure shows that historically the western and eastern alluvial aquifers were 
connected.  Increased pumping in the eastern alluvial aquifer created a separation of the 
two aqufers.       This figure (3-17) is the same as Figure D-5 in Appendix D.
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Figure 3-18
Groundwater Elevation Contours
Intermediate Groundwater Zone -
Winter/Spring 2007
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Figure 3-19
Groundwater Elevation Contours
Eastern Alluvial Aquifer - 
Shallow Groundwater Zone
Spring 2007
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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           This Figure (3-19) is the same as Figure D-22
           in Appendix D.
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Figure 3-20
Groundwater Elevation Contours
Eastern Alluvial Aquifer - 
Deep Groundwater Zone
Spring 2007
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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          This Figure (3-20) is the same as Figure D-23
          in Appendix D.
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4. Contaminant Distribution and Source 
Identification 

This section evaluates the data set for the San Gabriel Valley Area 3 Superfund 
Site (Area 3) to support contaminant source identification (Remedial 
Investigation [RI] Subtask 2).  The discussion focuses on the general distribution 
and the historical and current sources of seven Key contaminants of potential 
concern (COPCs) detected in groundwater underlying Area 3.  The 
contamination migration conceptual site model (RI Subtask 3) discussed in 
Section 5 embodies the interpretation of the relationship between the potential 
sources of groundwater contamination and the distribution and migration of Key 
COPCs.  Key COPCs include contaminants detected multiple times at production 
wells in Area 3 at concentrations that exceed the evaluation criteria, which 
include maximum contaminant levels (MCL) or notification levels (NLs).  The RI 
report uses Key COPCs as a way of identifying regional contamination within 
Area 3.   

4.1 Remedial Investigation Data Set 
The set of environmental data used to identify potential sources of groundwater 
contamination consists of primary data and secondary data collected through 
2007, as listed below.  As Section 2.2 describes, the United States Environmental 
Protection Agency (EPA) uses data quality objectives (DQOs) to guide data 
collection, analysis, and interpretation for each RI subtask.  Table 2-1 (at the end 
of Section 2) presents the overall DQOs for the Area 3 RI; Table 4-1 (at the end of 
this section) presents the DQOs developed for Area 3 contaminant source 
identification (RI Subtask 2).  Figure 2-1 shows the locations of all production 
wells and groundwater monitoring wells in Area 3. 

Table 4-1 identifies potential evaluation results and methods to avoid incorrect 
results.  Table 4-1 defines evaluation boundaries for the groundwater 
investigation for Area 3, lists data needs to complete the subtask, and describes 
how the data will be used.  Table 4-1 also includes an evaluation of the 
assessment conducted to determine the quality and usability of the data set.   

• Primary Data – Collected by EPA 
Environmental data include data obtained during the installation of eight 
groundwater monitoring wells, quarterly groundwater sampling 
conducted from 2003 through 2007 at multiple depths, and two sampling 
events conducted at three irrigation wells. 

• Secondary Data – Collected by External Sources 
Environmental data include data compiled from soil, soil vapor, and 
groundwater investigations performed at potential contaminant source 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Table 4-1 presents 
the DQOs for the 
contaminant source 
identification task. 

Figure 2-1 shows the 
location of 
groundwater wells 
in Area 3. 
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facilities in Area 3, and data collected from 38 production wells operated 
by six water purveyors.  

Section 2.5.1 describes the activities to collect primary data during the RI.  
Section 2.5.2 describes the activities to collect secondary data during the RI.  
Appendix B provides the analytical data set in Tables B-1 through B-3.  
Appendix C presents the data quality and usability assessment for the complete 
environmental data set used in the RI. 

4.2 Contaminants of Potential Concern 
4.2.1 Identification of Contaminants of Potential Concern  
Early in the RI process, EPA developed a list of COPCs based on chemicals found 
in groundwater throughout the San Gabriel Valley Superfund Sites, including 
Area 3, and on chemicals potentially used in Area 3.  EPA reviewed data for over 
300 analytes tested in groundwater in Area 3.  Exhibit 4-1 summarizes the 
procedure EPA used to identify COPCs.   

EPA screened the list of COPCs detected in Area 3 by identifying analytes 
present at concentrations that exceed the following evaluation criteria.   

• Federal Safe Drinking Water Act (Code of Federal Regulations [CFR], 
Title 40, Part 141) 
− MCLs  
− Secondary MCLs  
− Non-zero MCL Goals 

• EPA-proposed MCLs and non-zero MCL goals 

• California State Safe Drinking Water Act (California Code of Regulations 
[CCR], Title 22) 
− MCLs  
− Secondary MCLs 

• California Department of Public Health (DPH) established NLs 

• Hexavalent chromium maximum established by California Toxics Rule for 
Aquatic Life Protection1 

Table 4-5 presents the most protective standard or guideline (the lowest 
allowable concentration level) that constitutes the evaluation criterion for each 
COPC.  Despite use of the evaluation criteria discussed here to screen 
contaminants, actual requirements for any future groundwater cleanup in Area 3 
remain undetermined.  The future Record of Decision completed after the 
feasibility study will identify applicable or relevant and appropriate 
requirements.   

                                                      
1Criterion applied in the absence of an established drinking water standard.  

 

Appendix B provides 
a copy of the 
analytical data set 
for Area 3 in 
Tables B-1 through 
B-3. 

Exhibit 4-1 
summarizes the 
procedure used to 
identify Key COPCs 
for Area 3. 

Appendix C presents 
the data quality and 
usability assessment 
for the Area 3 data 
set. 
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EXHIBIT 4-1 
COPC and Key COPC Identification Process 

 

 

 

Table 4-2 
summarizes the 
detection frequency 
of each COPC. 

Table 4-3 
summarizes COPCs 
detected in Area 3. 

Table 4-4 
summarizes COPCs 
not detected in 
Area 3. 

Table 4-5 presents 
the most protective 
evaluation criterion 
for each COPC. 

Table 4-6 lists the 
COPCs only 
detected at 
concentrations below 
the evaluation 
criteria. 

Table 4-7 lists the 
COPCs not 
categorized as Key 
COPCs.  

Table 4-8 presents 
Key COPC data. 
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Groundwater underlying Area 3 is used for local 
water supplies.  Water purveyors implement 
safeguards through well shut downs, wellhead 
treatment, and blending to ensure that all tap 
water meets drinking water standards. 

4.2.2 Area 3 Contaminants of Potential Concern 
The contaminants of primary concern to EPA include the COPCs that potentially 
threaten the quality of the drinking water supply in Area 3.  Although 
safeguards are in place to 
ensure the quality of drinking 
water, untreated groundwater 
from many production wells in 
Area 3 contains volatile organic 
compounds (VOCs) at 
concentrations that exceed 
MCLs or NLs.  

Table 4-8 provides the analytical data for the Key COPCs.  Exhibit 4-2 
summarizes the composition of the seven Key COPCs and provides the common 
commercial and industrial uses of Key COPCs.  

 
Table 4-7 presents a list of 17 COPCs not included as Key COPCs despite 
detections in groundwater at concentrations that exceeded the evaluation 
criteria.  The COPCs listed in Table 4-7 showed inconsistent detections, few 
(or no) detections at production wells, and low reported concentrations.  
Appendix E presents additional data in tables and figures to support the 

EXHIBIT 4-2 
Composition and Commercial and Industrial Uses of Key COPCS 

Key COPC Composition Commercial and Industrial Uses 

Chlorinated Volatile Organic Compounds 

Tetrachloroethene 
(PCE) Composed of carbon and chlorine. 

Used to dry clean fabrics, used as a solvent 
to clean grease from metals, or used to make 
chemical products. 

Trichloroethene  
(TCE) 

Composed of carbon, hydrogen, and 
chlorine. 

Used as an industrial solvent, used in 
adhesives, paint removers, dry cleaning, 
dyestuffs, textiles, and spot removers. 

cis-1,2-
Dichloroethene   
(cis-1,2-DCE) 

Composed of carbon, hydrogen, and 
chlorine. 

Used as a solvent, and in medicines, 
perfumes, and thermoplastics. 

1,2,3-
Trichloropropane 
(1,2,3-TCP) 

Composed of carbon, hydrogen, and 
chlorine. 

Used as a solvent, soil fumigant, sealant, and 
chemical intermediate. 

Carbon tetrachloride Composed of carbon and chlorine. 
Used as a cleaning fluid and in refrigeration 
fluids, used to manufacture propellants and 
other industrial chemicals. 

Inorganic Anions 

Perchlorate Composed of chlorine and oxygen. 
Used as an oxidizer in solid rocket fuel, also 
occurs in explosives, munitions, and 
pyrotechnics. 

Nitrate Composed of nitrogen and oxygen. Results from dissolution of agricultural 
fertilizers or from human or animal wastes. 

Table 4-7 lists the 
COPCs with 
exceedances of 
evaluation criteria 
not categorized as a 
Key COPC. 

Table 4-8 presents 
Key COPC data.  

Exhibit 4-2 
summarizes the 
composition and 
common uses of Key 
COPCs.   
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discussion in Section 4 and Section 5.  Table E-1 in Appendix E summarizes the 
detection frequency of the 17 COPCs.   

Several of the 17 COPCs contribute to potential cancer and noncancer risks, as 
discussed in Section 6, which presents a summary of the human health risk 
assessment (HHRA) for Area 3.  Table 4-7 summarizes the data needs that will be 
addressed during the feasibility study discussed in Section 8.  Groundwater 
monitoring will continue during the feasibility study, and the additional data 
collected will be evaluated to determine the impact of these 17 COPCs in 
groundwater underlying Area 3.  

4.3 Distribution of Key Contaminants of Potential 
Concern 

This subsection presents the interpretation of the distribution patterns of the 
seven Key COPCs in groundwater underlying Area 3, including PCE; TCE; 
cis-1,2-DCE; 1,2,3-TCP; carbon tetrachloride; perchlorate; and nitrate.  Section 4.4 
discusses the potential sources of Key COPCs in Area 3.  Section 5.2 evaluates the 
migration of Key COPCs in groundwater.   

Contamination from Key COPCs in groundwater appears distributed in five 
geographic areas within Area 3, designated as southwestern (SW), northwestern 
(NW), central, southeastern (SE), and northeastern (NE).  Figures 4-1 through 4-7 
show the distribution of the seven Key COPCs based on concentrations detected 
at the historical maximums.  Figures E-1 through E-6 in Appendix E show the 
distribution of Key COPCs in 2007.  Table 4-8 summarizes the analytical data for 
Key COPCs collected from each well in Area 3.  The figures depict the 
concentration ranges of Key COPCs in relation to the evaluation criteria (MCL or 
NL) using the following colored circles:  

• Dark green circle – concentration exceeds the evaluation criterion by less than 
10 times.  

• Yellow circle – concentration exceeds the evaluation criterion by 10 to 
20 times.  

• Orange circle – concentration exceeds the evaluation criterion by 20 to 
100 times.   

• Red circle – concentration exceeds the evaluation criterion by more than 
100 times.   

4.3.1 Tetrachloroethene Distribution in Groundwater 
Exhibit 4-3 summarizes data on the prevalence of PCE in groundwater in Area 3, 
including the maximum concentrations detected.   

Appendix E presents 
additional data in 
tables and figures to 
support the 
discussion in 
Section 4 and 
Section 5.   

Table E-1 
summarizes the 
detection frequency 
and concentration 
data for the 17 
COPCs listed in 
Table 4-7.   

Figures 4-1 through 
4-7 show the 
historical maximum 
detections of Key 
COPCs.  

Figures E-1 through 
E-6 show the 2007 
detections of Key 
COPCs.  

Table 4-8 presents 
Key COPC data. 

Exhibit 4-3 
summarizes data on 
the prevalence of 
PCE in groundwater 
in Area 3. 
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As depicted in Figure 4-1, yellow, orange, and red circles show the presence of 
PCE in groundwater in two locations, SW Area 3 and NE Area 3, at 
concentrations that exceed the MCL by 10 times.  In SW Area 3, PCE appears to 
occur in several areas at elevated concentrations; whereas, in NE Area 3, PCE 
appears to occur in one general area.  PCE also occurs in NW, central, and NE 
Area 3 at lower concentrations that exceed the MCL.  

4.3.2 Trichloroethene Distribution in Groundwater 
Exhibit 4-4 summarizes data on the prevalence of TCE in groundwater in Area 3, 
including the maximum concentrations detected.  

As indicated by the red circles in Figure 4-2, TCE occurs at concentrations that 
exceed 100 times the MCL in SW Area 3.  In NW, central, NE, and SE Area 3, TCE 
occurs at lower concentrations that also exceed the MCL.   

Detections of TCE generally coincide with detections of PCE, but occur with 
more prevalence.  Specifically, groundwater collected at 16 of 26 groundwater 
wells reveals the presence of both PCE and TCE with higher concentrations of 
TCE.  Exceptions to this observation occur in NE Area 3, where all monitoring 
wells show concentrations of TCE lower than concentrations of PCE.   

EXHIBIT 4-3 
Prevalence of PCE Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 22 of 38 (58% of Wells Sampled) 

Number of Wells with COPC 
Concentration Exceeding MCL of 5 µg/L 6 of 38 (16% of Wells Sampled) 

Maximum Concentration 23 µg/L at Well 01901681 in Central 
Area 3 

Well with COPC Concentration 
Consistently above MCL 01901681 

Wells with COPC Concentration 
Intermittently above MCL 

01900935, 01901679, 01901682, 
01902786, 01903086 

EPA Monitoring Wells 

Number of Wells Affected 7 of 8 (88% of Wells Sampled) 

Maximum Concentration 22 µg/L at Well EPAMW15_05 in 
Central Area 3 

Wells with COPC Concentration 
Consistently above MCL EPAMW11, EPAMW15_05 

Facility Monitoring Wells 

Number of Facilities Reporting 
Contamination 12 of 12 (100% of Wells Sampled) 

Maximum Concentration 950 µg/L at Well W11TCSW1 in NE 
Area 3 

Notes:  
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
µg/L – micrograms per liter 
PCE – tetrachloroethene 

As shown in 
Figure 4-1, PCE 
occurs at 
concentrations that 
exceed 100 times the 
MCL in NE Area 3.  

Exhibit 4-4 
summarizes the data 
on the prevalence of 
TCE in groundwater 
in Area 3. 

As shown in 
Figure 4-2, TCE 
occurs at 
concentrations that 
exceed 100 times the 
MCL in SW Area 3. 
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EXHIBIT 4-4 
Prevalence of TCE Detections In Groundwater Wells In Area 3 

Production Wells 

Number of Wells Affected 24 of 38 (61% of Wells Sampled) 

Number of Wells with COPC 
Concentration Exceeding MCL of 5 µg/L  8 of 38 (21% of Wells Sampled) 

Maximum Concentration 27 µg/L at Well 01900012  in 
Central Area 3 

Wells with COPC Concentration 
Consistently above MCL 

01900012, 01900013, 01900018, 
01900934 

Wells with COPC Concentration 
Intermittently above MCL 

01900010, 01900011, 019000926, 
01900934 

EPA Monitoring Wells 

Number of Wells Affected 8 of 8 (100% of Wells Sampled) 

Maximum Concentration 320 µg/L at Well EPAMW11 in SW 
Area 3 

Wells with COPC Concentration 
Consistently above MCL 

EPAMW11, EPAMW12A, 
EPAMW13_03, EPAMW14_03 

Facility Monitoring Wells 

Number of Facilities Reporting 
Contamination 10 of 12 (83% of Wells Sampled) 

Maximum Concentration 2,300 µg/L at Well W12ASMW2 in 
SW Area 3 

Notes:  
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
µg/L – micrograms per liter 
TCE – trichloroethene 

4.3.3 cis-1,2-Dichloroethene Distribution in Groundwater 
Exhibit 4-5 summarizes the prevalence of cis-1,2-DCE in groundwater in Area 3, 
including the maximum concentrations detected.   

Most cis-1,2-DCE detections in groundwater occur at concentrations below the 
MCL of 6 µg/L.  Figure 4-3 illustrates that concentrations of cis-1,2-DCE in 
central Area 3 slightly exceed the MCL, as indicated by the dark green circles.  
Wells with detections of TCE generally also show the presence of cis-1,2-DCE.  

As discussed in Section 5.1 and Technical Appendix 5, the process of 
biotransformation can generate cis-1,2-DCE as a degradation product of TCE.  
However, the cis-1,2-DCE detected at Monitoring Well W12PMMW1 in SW 
Area 3 may be from a discrete source.  Additional data are needed to evaluate 
whether biotransformation is occurring in Area 3. 

Exhibit 4-5 
summarizes the data 
on the prevalence of 
cis-1,2-DCE in 
groundwater in 
Area 3.   

As shown in 
Figure 4-3, cis-1,2-
DCE occurs at 
concentrations in 
central Area 3 that 
slightly exceed the 
MCL. 

Technical 
Appendix 5 and 
Section 5.1 discuss 
the process of 
biotransformation. 
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EXHIBIT 4-5 
Prevalence of cis-1,2-DCE Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 5 of 38 (13% of Wells Sampled) 

Number of Wells with COPC 
Concentration Exceeding MCL of 6 µg/L  2 of 38 (5% of Wells Sampled) 

Maximum Concentration 6.8 µg/L at Well 01900012  in Central 
Area 3 

Well with COPC Concentration 
Consistently above MCL None 

Wells with COPC Concentration 
Intermittently above MCL 01900012, 01900013 

EPA Monitoring Wells 

Number of Wells Affected 5 of 8 (63% of Wells Sampled) 

Maximum Concentration 14 µg/L at Well EPAMW12A in Central 
Area 3 

Wells with COPC Concentration 
Consistently above MCL EPAMW12A, EPAMW14_03 

Facility Monitoring Wells 

Number of Facilities Reporting 
Contamination 9 of 12 (75% of Wells Sampled) 

Maximum Concentration 99 µg/L at well W12PMMW1 in SW 
Area 3 

Notes:  
cis-1,2-DCE – cis-1,2-dichloroethene 
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
µg/L – micrograms per liter 

4.3.4 1,2,3-Trichloropropane Distribution in Groundwater 
Exhibit 4-6 summarizes data on the prevalence of 1,2,3-TCP in groundwater in 
Area 3, including the maximum concentrations detected.   
EXHIBIT 4-6 
Prevalence of 1,2,3-TCP Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 7 of 38 (18% of Wells Sampled) 
Number of Wells with COPC 
Concentration Exceeding NL of 
0.005 µg/L  

7 of 38 (18% of Wells Sampled) 

Maximum Concentration 0.120 µg/Lat Well 01900010 in Central 
Area 3 

Well with COPC Concentration 
Consistently above NL None 

Wells with COPC Concentration 
Intermittently above NL 

01900010, 01900935, 01903014, 
01903086, 08000067, 08000133 

EPA Monitoring Wells 

Number of Wells Affected 4 of 8 (50% or Wells Sampled) 

Maximum Concentration 0.413 µg/L at Well EPAMW15_06 in 
Central Area 3 

Wells with COPC Concentration 
Consistently above NL EPAMW15 in Zones 1, 2, 5, 6 

Facility Monitoring Wells 

Number of Facilities Reporting 
Contamination 3 of 12 (25% of Wells Sampled) 

Maximum Concentration 0.032 µg/L at Well W12CPMW1 in SW  
Area 3 

Notes:  
COPC – contaminant of potential concern 
µg/L – micrograms per liter 
NL – notification level 
1,2,3-TCP – 1,2,3-trichloropropane 

Exhibit 4-6 
summarizes the data 
on the prevalence of 
1,2,3-TCP in 
groundwater in 
Area 3.   
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The evaluation of 1,2,3-TCP presented here is based on limited, recent data.  As 
shown in Table 4-8, the 1,2,3-TCP data comprise results for only a few detections 
at six production wells and seven groundwater monitoring wells.  Section C.4.1.2 
in Appendix C addresses the usability of the secondary data for 1,2,3-TCP.  
Figure 4-4 shows the distribution of 1,2,3-TCP in Area 3. 

4.3.5 Carbon Tetrachloride Distribution in Groundwater 
Exhibit 4-7 summarizes data on the prevalence of carbon tetrachloride in 
groundwater in Area 3, including the maximum concentrations detected.   
EXHIBIT 4-7 
Prevalence of Carbon Tetrachloride Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 5 of 38 (13% of Wells Sampled) 
Number of Wells with COPC 
Concentration Exceeding MCL of 
0.5 µg/L  

2 of 38 (5% of Wells Sampled) 

Maximum Concentration 1 µg/L at Well 01901679 in NW Area 3 
Well with COPC Concentration 
Consistently above MCL None 

Wells with COPC Concentration 
Intermittently above MCL 01901679, 01903097 

EPA Monitoring Wells 
Number of Wells Affected 3 of 8 (38% of Wells Sampled) 

Maximum Concentration 1.4 µg/L at Well EPAMW11 in SW 
Area 3 

Facility Monitoring Wells 

Number of Facilities Reporting 
Contamination 4 of 12 (33 % of Wells Sampled) 

Maximum Concentration 3.2 µg/L at Well W12ASMW2 in SW 
Area 3 

Notes:  
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
µg/L – micrograms per liter 

Figure 4-5 illustrates that the maximum concentrations of carbon tetrachloride 
occur in SW Area 3.  Other carbon tetrachloride detections at concentrations 
slightly above the MCL occur in NW and central Area 3.  Detections of carbon 
tetrachloride in groundwater generally occur at locations with elevated 
concentrations of TCE; the reason for this occurrence is unknown. 

4.3.6 Perchlorate Distribution in Groundwater 

Exhibit 4-8 summarizes data on the prevalence of perchlorate in groundwater in 
Area 3, including the maximum concentrations detected.   

Perchlorate detections at concentrations slightly above the MCL occur in NW 
and central Area 3.  Figure 4-6 shows the distribution of perchlorate in Area 3. 

Table 4-8 
summarizes the 
1,2,3-TCP data for 
all groundwater 
wells in Area 3.   

Figure 4-4 
illustrates the 
distribution of 1,2,3-
TCP in Area 3.   

Exhibit 4-7 
summarizes the data 
on the prevalence of 
carbon tetrachloride 
in groundwater in 
Area 3.   

Figure 4-5 
illustrates the 
maximum 
concentrations of 
carbon tetrachloride 
occur in SW Area 3.  

Exhibit 4-8 
summarizes the data 
on the prevalence of 
perchlorate in 
groundwater in 
Area 3.   

Figure 4-6 shows the 
distribution of 
perchlorate in 
Area 3. 
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EXHIBIT 4-8 
Prevalence of Perchlorate Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 7 of 33 (21% of Wells Sampled) 

Number of Wells with COPC 
Concentration Exceeding MCL of 6 
µg/L  

1 of 33 (3% of Wells Sampled) 

Maximum Concentration 6.8 µg/L at Well 01901679 in NW 
Area 3 

Well with COPC Concentration 
Consistently above MCL 01901679 

Wells with COPC Concentration 
Intermittently above MCL None 

EPA Monitoring Wells 
Number of Wells Affected 7 of 8 (88% of Wells Sampled) 

Maximum Concentration 7.1 µg/L at Well EPAMW15_02 in 
Central Area 3 

Facility Monitoring Wells 
Number of Wells Affected 7 of 8 (88% of Wells Sampled) 

Maximum Concentration 3.1 µg/L at Well W12RDFW1 in SW 
Area 3 

Notes:  
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
µg/L – micrograms per liter 

4.3.7 Nitrate Distribution in Groundwater 
Exhibit 4-9 summarizes information on the distribution of nitrate in groundwater 
in Area 3.  Table 4-8 summarizes the nitrate data for all groundwater wells in 
Area 3.   

EXHIBIT 4-9 
Prevalence of Nitrate Detections in Groundwater Wells in Area 3 

Production Wells 

Number of Wells Affected 37 of 37 (100% of Wells Sampled) 

Number of Wells with COPC 
Concentration Exceeding MCL of 45  
mg/L as NO3

-  
10 of 37 (27% of Wells Sampled) 

Maximum Concentration 648 mg/L as NO3
- at Well 01900018 in 

Central Area 3 

Well with COPC Concentration 
Consistently above MCL 01900018, 01900547, 01901681 

Wells with COPC Concentration 
Intermittently above MCL 

01900011, 01900012, 01900017, 
01903097, 01901679, 01901669, 
01900935 

EPA Monitoring Wells 
Number of Wells Affected 7 of 8 (88% of Wells Sampled) 

Maximum Concentration 19 mg/L as N at Well EPAMW15_06 
in Central Area 3 

Facility Monitoring Wells 
Number of Wells Affected Only Analyzed at Facility 19 

Maximum Concentration 18.5 mg/L as N at Wells W11TCSW2 
and W11TCSW12 in NE Area 3 

Notes:  
COPC – contaminant of potential concern 
MCL – maximum contaminant level 
mg/L – milligrams per liter 
N – nitrogen 
NO3

- – nitrate 

Figure 4-7 shows the distribution of nitrate in groundwater in Area 3 based on 
the maximum detected concentrations.  Groundwater from all wells tested for 
nitrate in Area 3 shows similar concentrations of nitrate.   

Exhibit 4-9 
summarizes the data 
on the prevalence of 
nitrate in 
groundwater in 
Area 3.   

Table 4-8 
summarizes the 
nitrate data for all 
groundwater wells 
in Area 3.   

Figure 4-7 
illustrates the 
distribution of 
nitrate in Area 3. 
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As nitrate contamination affects approximately one-third of the San Gabriel 
Valley Groundwater Basin (San Gabriel Basin) (Main San Gabriel Basin 
Watermaster [Watermaster], 1995), the scope of the concern with nitrate in 
groundwater extends beyond Area 3.  Because the focus of the RI is to evaluate 
COPCs in groundwater released by discrete sources of contamination within 
Area 3, the discussions of contaminant sources and contamination migration in 
Sections 4.4 and 5.2 place no further emphasis on nitrate contamination. 

Although nitrate contamination has been extensively released through non-point 
sources in the San Gabriel Basin, the HHRA conducted for Area 3, as presented 
in Appendix D and summarized in Section 6, shows that nitrate contamination 
does contribute to the potential noncancer risks in Area 3.  Therefore, the 
feasibility study for Area 3 will evaluate provisions to address nitrate 
contamination.   

4.4 Potential Sources of Contamination 
The following discussion summarizes the evaluation of potential sources of 
regional groundwater contamination in Area 3.  EPA and the State of California 
continue to actively pursue and investigate potential sources of groundwater 
contamination in Area 3.   

The contamination migration conceptual site model described in Section 5.3 
considers the potential migration pathways in groundwater of contamination 
released from sources in Area 3.  

In conducting the RI, EPA focuses on identifying point sources and non-point 
sources of contamination.  Point sources include specific sites where releases of 
contamination to the subsurface occur, such as facilities that manufacture, 
handle, or store chemicals.  Releases of contamination from non-point sources 
originate from multiple areas or locations, such as potential widespread surface 
application of COPCs within Area 3, and potential inflow of contaminated 
groundwater from outside Area 3. 

Table 4-9 summarizes information on a subset of potential point sources that 
have warranted priority consideration.  Table B-4 in Appendix B presents the 
complete master list of all facilities identified for consideration and possible 
investigation as possible sources of contamination. 

4.4.1 Point Sources of Contamination 
The investigation of contaminant point sources focuses on industrial and 
commercial facilities currently and historically in operation in and around 
Area 3.  Facilities that manufacture, handle, or store chemicals (including dry 
cleaning solutions, solvents, and fuels) comprise the most likely point sources of 
contamination.  Other potential point sources considered include formerly active 
landfills, fuel handling sites, redevelopment sites, and the former Alhambra 
airport.  Figure 4-8 illustrates the locations of potential contamination sources. 

Table 4-9 
summarizes 
information on 
potential point 
sources that 
warranted priority 
consideration.   

Appendix B contains 
the complete master 
list of all facilities 
identified for 
consideration and 
possible 
investigation. 

Figure 4-8 shows the 
locations identified 
as potential 
contaminant sources 
and shows the closed 
sites. 
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4.4.1.1 Status of State Process to Investigate Point Sources 
The State of California generally has led facility investigations in Area 3 
following the approach described in Section 2.6.2.  The California Regional Water 
Quality Control Board, Los Angeles Region (LARWQCB) provides nearly all 
regulatory oversight for the State of California. 

The status of each facility investigation falls into one of the following two 
categories described below. 

• Open Facility Investigation – Facility has collected data to characterize 
subsurface contamination or potential contamination, and may require 
further investigation as indicated by a purple square in Figure 4-8.  Figure 4-9 
shows the tracking number assigned by EPA to a subset of the open 
investigations with environmental data included in the RI report.  

• Closed Facility Investigation – The State of California has concluded the 
investigation of soil contamination at the facility, as indicated by a green 
square in Figure 4-8.  The potential for further investigation of groundwater 
contamination remains open.  

4.4.1.2 Outcome of Point Source Investigations 
Manufacturing and chemical storage facilities comprise the main investigation 
target due to the use of chemicals in production and processing activities.  Most 
Key COPCs observed in Area 3 are chemical solvents, including PCE, TCE, 
cis-1,2-DCE, 1,2,3-TCP, and carbon tetrachloride.   

As shown in Table 4-9, 33 existing and former manufacturing and chemical 
storage facilities in Area 3 have performed site investigation, remediation, or 
both.  Subsurface investigations at the facilities listed in Table 4-9 have involved 
soil vapor surveys, evaluating the vapor intrusion pathway, soil testing, 
groundwater monitoring, or a combination of activities.  Thirty-one facilities 
have detected chlorinated VOCs in soil vapor, soil, or groundwater.   

Of the 31 facilities with VOC detections, 12 facilities have installed monitoring 
wells and initiated groundwater sampling programs.  All 12 facilities have 
reported concentrations of chlorinated VOCs in groundwater that exceed the 
MCLs, as indicated in Figure 4-9 by the facility tracking numbers in bold text.  
Most facilities undergoing active investigation are located in SW Area 3.   

4.4.2 Non-point Sources of Contamination 
The following discussion summarizes data on three non-point sources with the 
potential for inflow of contaminated groundwater into Area 3: (1) the northern 
boundary of Area 3 across from the Raymond Basin, (2) the southern and 
southeastern boundaries of Area 3 across from adjacent San Gabriel Basin 
operable units (OUs), and (3) imported water for groundwater recharge.   

Figure 4-9 shows the 
tracking number 
assigned to locations 
with environmental 
data as of December 
2007 included in the 
RI report.   

Table 4-9 
summarizes 
information on the 
investigations at 
33 facilities in 
Area 3.   
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4.4.2.1 Raymond Basin as a Potential Non-point Source of Contamination 
The Raymond Basin is located north of Area 3; the Raymond Fault forms a 
geologic separation between the Raymond Basin and the San Gabriel Basin.  
Figure 4-10 shows the geographic relationship between the Raymond Basin and 
Area 3, and the location where groundwater flows from the Raymond Basin 
across the Raymond Fault along the NE boundary of Area 3. 

Because groundwater flow across the Raymond Fault is primarily restricted to 
the NE portion of Area 3, the likelihood is low that the Raymond Basin is a non-
point source of contamination.  Section 5.2.4.2 presents detailed analyses of the 
potential migration of Key COPCs from the Raymond Basin to NE Area 3. 

Although groundwater flow across the Raymond Fault remains poorly 
characterized, groundwater contamination appears to be a limited concern.  The 
Area 3 Key COPCs present in the Raymond Basin generally occur at 
concentrations lower than the MCL.  Figure 4-1 shows detections of PCE in 
groundwater at concentrations slightly above the MCL at one of three 
production wells in the southern portion of the Raymond Basin.  Figures 4-2 and 
4-7 show detections of TCE and perchlorate in groundwater at concentrations 
below the MCL at production wells north of the Raymond Fault.   

4.4.2.2 San Gabriel Basin Operable Units as Potential Non-point Sources of 
Contamination 

The South El Monte OU consists of approximately 8 square miles of 
contaminated groundwater underlying portions of the cities of South El Monte, 
El Monte, and Rosemead.  Primary contaminants in groundwater include TCE 
and PCE, with secondary contaminants 1,4-dioxane and perchlorate.  EPA and 
local water utilities are negotiating an agreement with potentially responsible 
parties (PRPs) to implement the selected remedy to address contamination in 
groundwater (EPA, 2000; EPA, 2005b).   

The El Monte OU covers approximately 10 square miles, including an area of 
roughly 2 square miles of contaminated groundwater underlying portions of the 
cities of El Monte, Rosemead, and Temple City.  Primary groundwater 
contaminants include TCE and PCE, with n-nitrosodimethylamine (NDMA) and 
hexavalent chromium as secondary contaminants.  EPA has negotiated an 
agreement with PRPs to install and operate facilities to contain and treat 
contaminated groundwater (EPA, 1999; EPA, 2002b; U.S. District Court, 2004).   

Although possible migration of the Area 3 Key COPCs from the South El Monte 
and El Monte OUs exists, a complete assessment of adverse affects on 
groundwater in SE Area 3 will require additional data.  Figures 4-1 through 4-7 
present the concentrations of Key COPCs detected in groundwater in Area 3 and 
in the South El Monte and El Monte OUs.  In general, PCE and TCE occur at 
concentrations above the MCLs at groundwater wells located near the Area 3 
boundary.  Sections 5.2.4.2 and 5.2.5.3 discuss in more detail the migration of Key 
COPCs in NE and SE Area 3. 

Figure 4-10 shows 
the geographic 
relationship between 
the Raymond Basin 
and Area 3. 

Figure 4-1 shows 
detections of PCE in 
production wells in 
the southern portion 
of the Raymond 
Basin. 

Figures 4-2 and 4-7 
show detections of 
TCE and perchlorate 
in production wells 
in the southern 
portion of the 
Raymond Basin, 
respectively. 

Figures 4-1 through 
4-7 show the 
historical maximum 
detections of Key 
COPCs in Area 3 
and in the South El 
Monte and El Monte 
OUs. 
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4.4.2.3 Imported Water as a Potential Non-point Source of Contamination 
Imported water used for groundwater recharge in the San Gabriel Basin consists 
of treated and untreated water (Watermaster, 2006).  Watermaster coordinates 
the well sampling program on behalf of the water purveyors in the San Gabriel 
Basin.  Water samples are collected from potable supply wells and analyzed for 
compliance with CCR Title 22.  As discussed in Section 4.2.2, water purveyors 
implement safeguards to ensure that all tap water meets drinking water 
standards through blending, well shutdowns, and wellhead treatment.   

Imported water presents a limited concern as a potential non-point source of 
contamination in Area 3.  Groundwater monitoring will continue during the 
feasibility study, and the collected data will be evaluated to determine the impact 
of imported water to the contamination in Area 3.   

4.5 Summary of Findings 
The main sources of contamination in groundwater underlying Area 3 appear to 
include manufacturing and chemical storage facilities located primarily in SW 
Area 3, and dry cleaning facilities located throughout Area 3.  Most facilities 
investigated have detected chlorinated VOCs in the subsurface.  Twelve facilities 
have reported chlorinated VOCs in groundwater at concentrations that exceed 
evaluation criteria.   

Evaluation of primary and secondary environmental data revealed the presence 
of the following seven Key COPCs in groundwater underlying Area 3:   

• PCE  
• TCE  
• cis-1,2-DCE  
• carbon tetrachloride  
• 1,2,3-TCP  
• perchlorate 
• nitrate  

These seven Key COPCs include contaminants detected multiple times at 
production wells in Area 3 at concentrations that exceeded the evaluation 
criteria.  The RI uses the Key COPCs to identify regional groundwater 
contamination in Area 3. 

Section 5 describes the interpretation of the relationship between potential 
contaminant sources identified in this section and the hydrogeological 
conceptual site model presented in Section 3.  Section 8 presents the next steps 
for Area 3.  Contaminant source activities will continue during the feasibility 
study as presented in Table 8-1.  Groundwater monitoring will continue during 
the feasibility study, and the collected data will be evaluated to determine the 
impact of point and non-point sources to the contamination in Area 3.   

 

Table 8-1 
summarizes the 
assessment of the 
next steps for 
Area 3. 
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Glossary 

anion:  A negatively charged particle.  

basin:  A large geologic depression in the bedrock that is filled with 
unconsolidated sediments. 

biotransformation:  Chemical alteration of a substance within the body, as by the 
action of enzymes.  

chlorinated volatile organic compound:  Any volatile organic compound that 
contains a chlorine atom.  Solvents commonly used in cleaning and 
degreasing applications often contain chlorinated volatile organic 
compounds.  

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

degradation products:  Chemical compounds that are formed by natural 
degradation or decay of some other chemical compound.  

environmental data:  Any measurements or information that describe 
environmental processes, location, or conditions; ecological or health 
effects and consequences; or the performance of environmental 
technology.   

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

fault:  A fracture in the continuity of a rock formation, caused by a shifting or 
dislodging of the earth's crust, in which adjacent surfaces are displaced 
relative to one another and parallel to the plane of fracture.  



 

GLOSSARY 

 2 ES052009009SCO/SECTION4_LW3125.DOC/091470001 

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of alternative remedial actions.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

groundwater monitoring well:  A type of well specially designed and installed 
to sample groundwater at specific locations and depths to evaluate 
groundwater flow and contamination. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  

maximum contaminant level:  The maximum permissible level of a contaminant 
in water that is delivered to any user of a public water system.  

non-point sources:  Sources of contamination that originate from multiple areas 
or locations rather than from a discrete site. 

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
certain chemicals for which no established drinking water standards 
exist. 

operable unit:  A subunit of a Superfund site, defined based on a geographical 
area or on another parameter, where a number of separate activities are 
undertaken as part of site cleanup.  

potentially responsible parties:  Entities that are potentially responsible for 
generating, transporting, or disposing of the hazardous waste found at a 
site. 

primary data:  Data generated or collected by the investigator during an 
investigative process.   

Record of Decision:  A document that details the decision, states the reasons for 
the decision, identifies all alternatives, and states compliance with 
applicable laws.  

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

secondary data:  Data collected or generated by a party other than the 
investigator during the investigative process.  
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soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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TABLE 4-1 
Data Quality Objectives for Area 3 Contaminant Source Identification (Remedial Investigation Subtask 2) 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
Page 1 of 5 
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Step 1 – Define Basis of Evaluation 
Overall Goal Justification 

Identify the COPCs in Area 3 groundwater.  Includes the assessment of Key 
COPCs which identifies regional contamination within Area 3.  

– To understand the nature of groundwater contamination in Area 3. 

Identify sources of regional groundwater contamination in Area 3. – Source(s) of regional groundwater contamination in Area 3 may include ongoing releases to 
the environment. 

– Mitigating sources of groundwater contamination will minimize future impacts. 
– Identification of historic and current sources of contamination supports development of the 

contamination migration conceptual site model by identifying potential contaminant migration 
pathways.  Table 5-1 presents the DQOs for Subtask 3. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
Identify historic sources of regional 
groundwater contamination in Area 3. 

– Overlooking a source of contamination may 
lead to further contamination of groundwater. 

– Misidentifying a facility as an historic source 
of contamination may waste resources. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensure sufficient confidence in data used 
to support decision making. 
Identify and quantify (as feasible) 
limitations in data set. 
Complete Step 7 (Optimize the Design). 

Identify current sources of regional 
groundwater contamination. 

Mischaracterizing a current source of 
contamination may waste resources. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensure sufficient confidence in data used 
to support decision making. 
Identify and quantify (as feasible) 
limitations in data set. 
Complete Step 7 (Optimize the Design). 

Additional data collection required to 
identify sources of regional groundwater 
contamination in Area 3.   

Incorrectly identifying data collection needs 
may waste resources. 

Use of unreliable or inadequate data for 
critical decision making.  Collection of 
unnecessary data. 

Ensure sufficient confidence in data used 
to support decision making. 
Identify and quantify (as feasible) 
limitations in data set. 
Complete Step 7 (Optimize the Design). 

CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act of 1980  Subtask 1 – Hydrogeologic Conceptual Site Model 
COPCs – contaminants of potential concern Subtask 2 – Contaminant Source Identification 
CUQ – chemical use questionnaire Subtask 3 – Contamination Migration Conceptual Site Model 
DQOs – data quality objectives Subtask 4 – Human Health Risk Assessment 
EPA – United States Environmental Protection Agency Subtask 5 – Ecological Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 6 – Assessment of Next Steps 
MCL – maximum contaminant level  
NL – notification level  
RI – remedial investigation  
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Step 3 – Define Evaluation Boundaries 
Boundaries for Consideration Justification for Consideration 

See Step 3 in Table 3-1 for information on the geographic boundaries of Area 3.  See Step 3 in Table 3-1. 
See Step 3 in Table 3-1 for information on the geographic boundaries of areas 

adjacent to Area 3.  
See Step 3 in Table 3-1. 

Land Use Limitations: 
Activities focused on areas with predominantly industrial or commercial land use 
(historic and present). 

Contaminant sources most likely located in areas zoned for commercial or industrial land use. 

COPC Use Limitations: 
Facilities with a history of use and/or release of the COPCs within Area 3. 

Facilities with historic use or release of COPCs are the most likely contributors to regional 
groundwater contamination within Area 3. 

Additional Limitations: 
Activities focused on facilities with attributes typical of contaminant sources, 
including: 
• Type of operations at the facility. 
• Number of employees at the facility. 
• Length of time the facility was in operation at one location. 

Facilities ranked based on the three criteria (listed in order of priority). Highest rankings 
(indicating a likely source) applied to facilities whose operations were consistent with common 
use of COPCs, facilities with at least 25 employees, and facilities operating for five years or 
more.  

 
Step 4 –Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion 
See Step 4 in Table 3-1 for information on the geographic boundaries of areas 

adjacent to Area 3. 
See Step 4 in Table 3-1. 

COPC Use Limitations: 
Facilities without a history of use and release of the COPCs within Area 3.  

Facilities without historic use or release of COPCs are unlikely contributors to the groundwater 
contamination within Area 3. 

CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act of 1980  Subtask 1 – Hydrogeologic Conceptual Site Model 
COPCs – contaminants of potential concern Subtask 2 – Contaminant Source Identification 
CUQ – chemical use questionnaire Subtask 3 – Contamination Migration Conceptual Site Model 
DQOs – data quality objectives Subtask 4 – Human Health Risk Assessment 
EPA – United States Environmental Protection Agency Subtask 5 – Ecological Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 6 – Assessment of Next Steps 
MCL – maximum contaminant level  
NL – notification level  
RI – remedial investigation  
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Step 5 – Identify Data Needs and Uses 
Data Need Data Use(s) RI Report Reference(s)

Evaluation criteria for screening groundwater environmental data: 
– Federal drinking water standards (MCLs). 
– California drinking water standards (MCLs and NLs). 
– California Toxics Rule for Aquatic Life Protection maximum for 

hexavalent chromium. 

Identify Key COPCs.  Section 4.2.1. 
Table 4-5. 

Groundwater data from production wells. – Identify Key COPCs. 
– Develop a preliminary assessment of the nature and general distribution of 

contamination. 

Section 4.3. 

Groundwater data from EPA monitoring wells. – Identify potential locations of contaminant sources. 
– Assess the nature and general distribution of contamination. 

Section 4.3. 
Figures 4-1 through 4-7. 
Tables 4-7 and 4-8. 

Groundwater data from facility monitoring wells. – Identify potential locations of contaminant sources. 
– Assess the nature and general distribution of contamination. 

Section 4.3. 
Figures 4-1 through 4-7. 
Tables 4-7 and 4-8. 

Existing information: 
− Facility information from federal, State, and local agency files.   

Review of existing agency data enabled EPA to:  
– Develop a list of potential sources of regional groundwater contamination.  
– Eliminate from further investigation facilities considered to be unlikely 

sources of regional groundwater contamination.    

None. 

Drive-by surveys. Eliminate from further investigation facilities with no on-site chemical storage 
or use and duplicate or defunct facilities.  

None. 

CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act of 1980  Subtask 1 – Hydrogeologic Conceptual Site Model 
COPCs – contaminants of potential concern Subtask 2 – Contaminant Source Identification 
CUQ – chemical use questionnaire Subtask 3 – Contamination Migration Conceptual Site Model 
DQOs – data quality objectives Subtask 4 – Human Health Risk Assessment 
EPA – United States Environmental Protection Agency Subtask 5 – Ecological Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 6 – Assessment of Next Steps 
MCL – maximum contaminant level  
NL – notification level  
RI – remedial investigation  
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Step 5 – Identify Data Needs and Uses, continued 
Data Need Data Use(s) RI Report Reference(s) 

Pre-inspection/CUQs: 
Completed and returned CUQs. 

Information provided in the CUQs identified facilities that store COPCs and 
used to prioritize facilities for inspection. 

None. 

Information requests: 
Responses to information requests [pursuant to CERCLA Section 
104(e)].  

Information requests [pursuant to CERCLA Section 104(e)] sent to facilities 
considered potential sources of regional groundwater contamination in Area 3.  
Requested information includes: 
– Corporate identity. 
– History of storage and use of COPCs. 
– History of disposal of hazardous substances. 
– Identification of hazardous substances in waste streams. 
– Summary of past remediation activities at the facility. 

None. 

Facility inspections. Inspections performed at the facilities considered potential sources of regional 
groundwater contamination to:  
– Confirm the accuracy of the information submitted in the CUQs.  
– Observe chemical storage, use, and disposal practices at each facility.   
Need for further investigation at each facility based on: 
– Type and amount of chemicals used. 
– Type and condition of chemical storage.  
– Method of chemical conveyance.  
– Onsite waste storage, treatment, and disposal practices at the facility. 

None. 

Subsurface investigations. Subsurface investigations consist of testing soil, soil gas, and/or groundwater 
to characterize the nature and extent of contamination at the facility.  

None. 

CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act of 1980  Subtask 1 – Hydrogeologic Conceptual Site Model 
COPCs – contaminants of potential concern Subtask 2 – Contaminant Source Identification 
CUQ – chemical use questionnaire Subtask 3 – Contamination Migration Conceptual Site Model 
DQOs – data quality objectives Subtask 4 – Human Health Risk Assessment 
EPA – United States Environmental Protection Agency Subtask 5 – Ecological Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 6 – Assessment of Next Steps 
MCL – maximum contaminant level  
NL – notification level  
RI – remedial investigation  
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Step 6 – Evaluate Data Usability 
Data Type Data Generation and Reliability Assessment Performed 

Existing information: 
Facility information from federal, State, and local 
agency files. 

– Data obtained from historical property records and searches. 
– Reliability varies depending on the detail of the records and 

the legibility of the documents.  

Obtained information compared for consistency with 
data collected from drive-by surveys, CUQs, responses 
to information requests [pursuant to CERCLA Section 
104(e)], and facility inspections. 

Drive-by surveys. – Data obtained by the State and EPA from recent site 
observations. 

– Reliability based on the ability to accurately locate a facility.   

Information obtained compared for consistency with 
existing information, CUQs, responses to information 
requests [pursuant to CERCLA Section 104(e)], and 
facility inspections. 

Pre-inspection/CUQs: 
Completed and returned CUQs. 

– Data generated for the State by the responsible party. 
– Reliability varies depending on the accuracy and 

completeness of the response. 

Obtained information compared for consistency with 
data obtained from other sources. 

Information requests: 
Responses to information requests [pursuant to 
CERCLA Section 104(e)].  

– Data generated for EPA by the responsible party. 
– Reliability varies depending on the accuracy and 

completeness of the response. 

Obtained information compared for consistency with 
data obtained from other sources. 

Facility inspections. – Data obtained by the State from recent site observations of 
known and usable quality. 

Obtained information compared for consistency with 
data obtained from other sources. 

Subsurface investigations. – Data generated for the State by the responsible party. 
– Split groundwater samples1 intermittently collected by the 

State to evaluate the quality of the groundwater data provided 
by facilities. 

Appendix C presents an evaluation of split groundwater 
sample1 data as part of the secondary data assessment 
and evaluation. 

 

Step 7 – Optimize the Design 

Actions Methods for Optimizing the Design 

Complete the identification of contaminant sources as part of the feasibility study. Identify additional potential sources of Key COPCs in groundwater. 
Refer to Table 8-1 for the assessment of the next steps. 

 

1Groundwater samples collected by the facility or facility representative and split into two volumes for analysis by two separate laboratories.   
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act of 1980  Subtask 1 – Hydrogeologic Conceptual Site Model 
COPCs – contaminants of potential concern Subtask 2 – Contaminant Source Identification 
CUQ – chemical use questionnaire Subtask 3 – Contamination Migration Conceptual Site Model 
DQOs – data quality objectives Subtask 4 – Human Health Risk Assessment 
EPA – United States Environmental Protection Agency Subtask 5 – Ecological Risk Assessment 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region Subtask 6 – Assessment of Next Steps 
MCL – maximum contaminant level  
NL – notification level  
RI – remedial investigation  
 

 

 



TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 1 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Volatile Organic Compounds
062365acetone 17% NA 0412 33% NA 01121 1% NA

------acetonitrile -- NA ------ -- NA --03 0% NA

------acrolein -- NA 001 0% NA 003 0% NA

------acrylonitrile -- NA 001 0% NA 003 0% NA

------allyl chloride -- NA ------ -- NA --03 0% NA

023365benzene 6% 0% 00584 0% 0% 017168 10% 88%
------benzyl chloride -- NA ------ -- NA --03 0% NA

0087bis(2-chloroethyl)ether 0% NA 00168 0% NA 0---- -- NA

------bis(2-chloroisopropyl)ether -- NA 0024 0% NA 0---- -- NA

0084bromobenzene 0% NA 00476 0% NA 00126 0% NA

03365bromochloromethane 1% NA 00483 0% NA 00126 0% NA

07365bromodichloromethane 2% 0% 02645 0% 0% 00164 0% 0%
------bromoethane -- NA 001 0% NA 0---- -- NA

010365bromoform 3% 0% 03645 0% 0% 00164 0% 0%
06365bromomethane 2% NA 00604 0% NA 00164 0% NA

0243652-butanone 7% NA 00346 0% NA 0095 0% NA

0076butylbenzene (total) 0% NA ------ -- NA ------ -- NA

0107338carbon disulfide 32% NA 0013 0% NA 0076 0% NA

2231365carbon tetrachloride 8% 71% 2540766 5% 63% 2517164 10% 100%
02365chlorobenzene 1% 0% 00606 0% 0% 01164 1% 0%
00365chloroethane 0% NA 00604 0% NA 00164 0% NA

------2-chloroethylvinylether -- NA 00385 0% NA 0055 0% NA

099365chloroform 27% 0% 018648 3% 0% 042164 26% 0%
------1-chlorohexane -- NA ------ -- NA --03 0% NA

041365chloromethane 11% NA 00605 0% NA 00164 0% NA

00842-chlorotoluene 0% 0% 00476 0% 0% 00126 0% 0%
00844-chlorotoluene 0% 0% 00476 0% 0% 00126 0% 0%
01281cyclohexane 0% NA 007 0% NA 0022 0% NA

05365dibromochloromethane 1% 0% 04644 1% 0% 00164 0% 0%
99365dibromochloropropane 2% 100% 0262 3% 0% 00141 0% 0%
003651,2-dibromoethane 0% 0% 0056 0% 0% 01148 1% 100%
0084dibromomethane 0% NA 00476 0% NA 00126 0% NA

------1,4-dichloro-2-butene -- NA ------ -- NA --03 0% NA

------trans-1,4-dichloro-2-butene -- NA ------ -- NA --03 0% NA

033971,2-dichlorobenzene 1% 0% 00609 0% 0% 00164 0% 0%
033971,3-dichlorobenzene 1% 0% 00609 0% 0% 00164 0% 0%
053971,4-dichlorobenzene 1% 0% 00609 0% 0% 00164 0% 0%
031365dichlorodifluoromethane 8% 0% 08642 1% 0% 06164 4% 0%
0123651,1-dichloroethane 3% 0% 00611 0% 0% 05164 3% 0%
17233651,2-dichloroethane 6% 74% 01607 0% 0% 026161 16% 88%
0823651,1-dichloroethene 22% 0% 06607 1% 0% 040164 24% 48%
------1,2-dichloroethene (acetylene dichloride) -- NA 012 50% NA 003 0% NA

31137365cis-1,2-dichloroethene 38% 23% 425530 5% 16% 489148 60% 25%

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 2 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Volatile Organic Compounds
025365trans-1,2-dichloroethene 7% 0% 04609 1% 0% 02164 1% 0%
013651,2-dichloropropane 0% 0% 00608 0% 0% 00164 0% 0%
00841,3-dichloropropane 0% NA 00404 0% NA 00118 0% NA

00842,2-dichloropropane 0% NA 00476 0% NA 00126 0% NA

00841,1-dichloropropene 0% NA 00476 0% NA 00126 0% NA

------1,3-dichloropropene -- -- 00497 0% 0% 008 0% 0%
011365cis-1,3-dichloropropene 3% NA 01130 1% NA 00163 0% NA

02365trans-1,3-dichloropropene 1% NA 00197 0% NA 00159 0% NA

------diisopropyl ether -- NA 0019 0% NA 0643 14% NA

091691,4-dioxane 5% 0% 005 0% 0% 0540 13% 80%
------ethanol -- NA ------ -- NA --048 0% NA

------ethyl cyanide -- NA ------ -- NA --03 0% NA

------ethyl tert-butyl ether -- NA 0098 0% NA 0043 0% NA

05365ethylbenzene 1% 0% 00584 0% 0% 02168 1% 0%
00171hexachlorobutadiene 0% NA 00509 0% NA 00123 0% NA

0081hexachlorocyclopentadiene 0% 0% 0034 0% 0% 0---- -- --
032812-hexanone 1% NA 0015 0% NA 0088 0% NA

------iodomethane -- NA ------ -- NA --030 0% NA

0081isophorone 0% NA 0029 0% NA 0---- -- NA

00365isopropylbenzene 0% NA 00483 0% NA 01148 1% NA

------methacrylonitirle -- NA ------ -- NA --03 0% NA

04281methyl ester acetic acid 1% NA 007 0% NA 0022 0% NA

------methyl methacrylate -- NA ------ -- NA --03 0% NA

020365methyl tert-butyl ether 5% 0% 00369 0% 0% 04120 3% 0%
003004-methyl-2-pentanone 0% 0% 01348 0% 0% 0095 0% 0%
00281methylcyclohexane 0% NA 007 0% NA 0022 0% NA

181365methylene chloride 22% 1% 310597 2% 30% 31164 1% 100%
00165naphthalene 0% NA 00400 0% NA 02126 2% NA

008n-butylbenzene 0% 0% 00476 0% 0% 01126 1% 0%
0087nitrobenzene 0% NA 0033 0% NA 0---- -- NA

0084n-propylbenzene 0% NA 00476 0% NA 01124 1% NA

------pentachloroethane -- NA ------ -- NA --03 0% NA

0084p-isopropyltoluene 0% NA 00476 0% NA 01148 1% NA

0084sec-butylbenzene 0% NA 00476 0% NA 01126 1% NA

05365styrene 1% 0% 00489 0% 0% 00148 0% 0%
------tert-amyl methyl ether -- NA 0098 0% NA 0043 0% NA

04310tert-butyl alcohol 1% NA 0027 0% NA 0843 19% NA

0084tert-butylbenzene 0% NA 00476 0% NA 00126 0% NA

00841,1,1,2-tetrachloroethane 0% NA 00476 0% NA 00126 0% NA

003651,1,2,2-tetrachloroethane 0% 0% 01605 0% 0% 00164 0% 0%
35155365tetrachloroethene 42% 23% 1395071087 47% 27% 139145164 88% 85%
055365toluene 15% 0% 01584 0% 0% 016168 10% 6%
------total trihalomethanes -- -- 010560 2% 0% 0---- -- --

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 3 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Volatile Organic Compounds
0123651,1,2-trichloro-1,2,2-trifluoroethane 3% 0% 00480 0% 0% 0048 0% 0%
013651,2,3-trichlorobenzene 0% NA 00480 0% NA 00126 0% NA

023971,2,4-trichlorobenzene 1% 0% 01507 0% 0% 00145 0% 0%
003651,1,1-trichloroethane 0% 0% 02665 0% 0% 02164 1% 0%
0103651,1,2-trichloroethane 3% 0% 00607 0% 0% 01164 1% 0%
------1,2,4-trichloroethane -- NA ------ -- NA --03 0% NA

82223365trichloroethene 61% 37% 874831128 43% 18% 87132164 80% 85%
02365trichlorofluoromethane 1% 0% 00603 0% 0% 00164 0% 0%
00812,4,5-trichlorophenol 0% NA 0013 0% NA 0---- -- NA

00872,4,6-trichlorophenol 0% NA 0033 0% NA 0---- -- NA

22262301,2,3-trichloropropane 11% 85% 1920453 4% 95% 1913199 7% 100%
00841,2,4-trimethylbenzene 0% NA 00476 0% NA 01126 1% NA

00841,3,5-trimethylbenzene 0% NA 00476 0% NA 01126 1% NA

------vinyl acetate -- NA 006 0% NA 0013 0% NA

210365vinyl chloride 3% 20% 00607 0% 0% 00164 0% 0%
------m-xylene -- NA 00171 0% NA 0---- -- NA

09194m,p-xylene 5% NA 00201 0% NA 01188 13% NA

06194o-xylene 3% 0% 00201 0% 0% 0988 10% 0%
------p-xylene -- NA 00171 0% NA 0---- -- NA

00171total xylenes 0% 0% 00584 0% 0% 0683 7% 0%
Semivolatile Organic Compounds

0049acetophenone 0% NA 005 0% NA 0---- -- NA

------aldicarb -- -- 005 0% 0% 0---- -- --
------aldicarb sulfone -- NA 005 0% NA 0---- -- NA

------aldicarb sulfoxide -- NA 005 0% NA 0---- -- NA

------aldrin -- -- 0017 0% 0% 0---- -- --
------aniline -- NA 005 0% NA 0---- -- NA

------bentazon -- -- 0010 0% 0% 0---- -- --
0049benzaldehyde 0% NA 005 0% NA 0---- -- NA

------benzidine -- NA 0021 0% NA 0---- -- NA

------benzoic acid -- NA 008 0% NA 0---- -- NA

0932benzyl alcohol 28% NA 008 0% NA 0---- -- NA

0049biphenyl 0% NA 005 0% NA 0---- -- NA

0087bis(2-chloroethoxy)methane 0% NA 0033 0% NA 0---- -- NA

103287bis(2-ethylhexyl)phthalate 37% 31% 1394 3% 33% 1---- -- --
00814-bromophenyl-phenyl ether 0% NA 0029 0% NA 0---- -- NA

0981butylbenzyl phthalate 11% NA 0029 0% NA 0---- -- NA

0049caprolactam 0% NA 005 0% NA 0---- -- NA

0061carbazole 0% NA 004 0% NA 0---- -- NA

------carbofuran -- -- 0017 0% 0% 0---- -- --
------3-OH-carbofuran -- NA 001 0% NA 0---- -- NA

00814-chloro-3-methylphenol 0% NA 0029 0% NA 0---- -- NA

00814-chloroaniline 0% NA 0013 0% NA 0---- -- NA

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 4 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Semivolatile Organic Compounds
00812-chloronaphthalene 0% NA 0029 0% NA 0---- -- NA

00812-chlorophenol 0% NA 0029 0% NA 0---- -- NA

00814-chlorophenyl-phenyl ether 0% NA 0029 0% NA 0---- -- NA

------chloropicrin -- -- 0015 0% 0% 0---- -- --
------chloropyrifos -- NA 007 0% NA 0---- -- NA

------chlorothalonil -- NA 007 0% NA 0---- -- NA

------2-cyclohexen-1-one -- NA 001 0% NA 0---- -- NA

------di-(2-ethylhexyl) adipate -- -- 009 0% 0% 0---- -- --
0081dibenzofuran 0% NA 0013 0% NA 0---- -- NA

00873,3-dichlorobenzidine 0% NA 0033 0% NA 0---- -- NA

00812,4-dichlorophenol 0% NA 0029 0% NA 0---- -- NA

0581diethyl phthalate 6% NA 0029 0% NA 0---- -- NA

0081dimethyl phthalate 0% NA 0029 0% NA 0---- -- NA

------3,4-dimethyl-2-hexanol -- NA 001 0% NA 0---- -- NA

------2,2-dimethyl-3-propyl-oxirane -- NA 001 0% NA 0---- -- NA

00812,4-dimethylphenol 0% 0% 0029 0% 0% 0---- -- --
0081di-n-butylphthalate 0% NA 0129 3% NA 0---- -- NA

00814,6-dinitro-2-methylphenol 0% NA 0029 0% NA 0---- -- NA

00812,4-dinitrophenol 0% NA 0029 0% NA 0---- -- NA

00812,4-dinitrotoluene 0% NA 0029 0% NA 0---- -- NA

00812,6-dinitrotoluene 0% NA 0029 0% NA 0---- -- NA

0081di-n-octyl phthalate 0% NA 0029 0% NA 0---- -- NA

------diphenamide -- -- 0015 0% 0% 0---- -- --
0032diphenylamine 0% NA ------ -- NA ------ -- NA

0087hexachloroethane 0% NA 0033 0% NA 0---- -- NA

------2-hexanal -- NA 001 0% NA 0---- -- NA

------methomyl -- NA 007 0% NA 0---- -- NA

------4-methyl-4-penten-2-one -- NA 001 0% NA 0---- -- NA

00812-methylnaphthalene 0% NA 0013 0% NA 0---- -- NA

00812-methylphenol 0% NA 0013 0% NA 0---- -- NA

00323/4 methylphenol 0% NA ------ -- NA ------ -- NA

00494-methylphenol 0% NA 0013 0% NA 0---- -- NA

00872-nitroaniline 0% NA 0017 0% NA 0---- -- NA

00813-nitroaniline 0% NA 0013 0% NA 0---- -- NA

00814-nitroaniline 0% NA 0013 0% NA 0---- -- NA

00812-nitrophenol 0% NA 0029 0% NA 0---- -- NA

00814-nitrophenol 0% NA 0029 0% NA 0---- -- NA

------1-nitroso-azetidine -- NA 001 0% NA 0---- -- NA

02977n-nitrosodimethylamine 38% 0% 0027 0% 0% 006 0% 0%
0087n-nitrosodi-n-propylamine 0% NA 0033 0% NA 0---- -- NA

0049n-nitrosodiphenylamine 0% NA 0029 0% NA 0---- -- NA

00812,2-oxybis(1-chloropropane) 0% NA 005 0% NA 0---- -- NA

------1,1-oxybis-pentane -- NA 001 0% NA 0---- -- NA

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 5 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Semivolatile Organic Compounds
0081phenanthrene 0% NA 0029 0% NA 0---- -- NA

0081phenol 0% 0% 0029 0% 0% 0---- -- --
------phenols, totals -- NA 022 100% NA 0---- -- NA

------polychlorinated bi phenyls, total -- -- 004 0% 0% 0---- -- --
00291,2,4,5-tetrachlorobenzene 0% NA 001 0% NA 0---- -- NA

0092,3,4,6-tetrachlorophenol 0% NA ------ -- NA ------ -- NA

Polyaromatic Hydrocarbons
0081acenaphthene 0% NA 0029 0% NA 0---- -- NA

0081acenaphthylene 0% NA 0029 0% NA 0---- -- NA

0081anthracene 0% NA 0029 0% NA 0---- -- NA

0087benzo(a)anthracene 0% NA 0033 0% NA 0---- -- NA

0087benzo(a)pyrene 0% 0% 0042 0% 0% 0---- -- --
0087benzo(b)fluoranthene 0% NA 0033 0% NA 0---- -- NA

0087benzo(g,h,i)perylene 0% NA 0033 0% NA 0---- -- NA

0087benzo(k)fluoranthene 0% NA 0033 0% NA 0---- -- NA

0081chrysene 0% NA 0029 0% NA 0---- -- NA

0287dibenzo(a,h)anthracene 2% NA 0233 6% NA 0---- -- NA

0081fluoranthene 0% NA 0029 0% NA 0---- -- NA

0081fluorene 0% NA 0029 0% NA 0---- -- NA

0087indeno(1,2,3-c,d)pyrene 0% NA 0033 0% NA 0---- -- NA

0081pyrene 0% NA 0029 0% NA 0---- -- NA

Petroleum Hydrocarbons
------C13 - C22 hydrocarbon -- NA ------ -- NA --010 0% NA

------C13 - C40 hydrocarbon -- NA ------ -- NA --02 0% NA

------C23 - C40 hydrocarbon -- NA ------ -- NA --012 0% NA

------C4 - C12 hydrocarbon -- NA ------ -- NA --012 0% NA

------gasoline -- NA ------ -- NA --1720 85% NA

------gasoline range organics -- NA ------ -- NA --11 100% NA

Metals
03100aluminum 3% 0% 005 0% 0% 0---- -- --
013101antimony 13% 0% 005 0% 0% 0---- -- --
488101arsenic 87% 5% 0510 50% 0% 0---- -- --
0101101barium 100% 0% 0610 60% 0% 0---- -- --
01101beryllium 1% 0% 005 0% 0% 0---- -- --
05656boron 100% 0% 01113 85% 0% 0---- -- --
01101cadmium 1% 0% 0010 0% 0% 0---- -- --
0125126calcium 99% NA 0121121 100% NA 0---- -- NA

061101chromium (total) 60% 0% 069 67% 0% 033 100% 0%
081119chromium VI 68% NA 067 86% NA 008 0% NA

01184cobalt 13% NA 025 40% NA 0---- -- NA

0017cobalt total 0% NA ------ -- NA ------ -- NA

043101copper 43% 0% 0827 30% 0% 0---- -- --
07100iron 7% 0% 01446 30% 0% 0010 0% 0%

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 6 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Metals
06101lead 6% 0% 0611 55% 0% 007 0% 0%
0119126magnesium 94% NA 0122122 100% NA 0---- -- NA

877127manganese 61% 10% 01644 36% 0% 0---- -- --
015101mercury 15% 0% 0210 20% 0% 0---- -- --
0101101molybdenum 100% NA 055 100% NA 0---- -- NA

073101nickel 72% 0% 055 100% 0% 0---- -- --
0103126potassium 82% NA 0101101 100% NA 0---- -- NA

053101selenium 52% 0% 0310 30% 0% 0---- -- --
00101silver 0% 0% 0110 10% 0% 0---- -- --
0126126sodium 100% NA 0122122 100% NA 0---- -- NA

01101thallium 1% 0% 005 0% 0% 0---- -- --
059101vanadium 58% NA 055 100% NA 0---- -- NA

090101zinc 89% 0% 01327 48% 0% 0---- -- --
Polychlorinated Biphenyls

------PCB-1016 -- NA 0016 0% NA 0---- -- NA

------PCB-1221 -- NA 0016 0% NA 0---- -- NA

------PCB-1232 -- NA 0016 0% NA 0---- -- NA

------PCB-1242 -- NA 0016 0% NA 0---- -- NA

------PCB-1248 -- NA 0016 0% NA 0---- -- NA

------PCB-1254 -- NA 0016 0% NA 0---- -- NA

------PCB-1260 -- NA 0016 0% NA 0---- -- NA

Pesticides
------acephate -- NA 007 0% NA 0---- -- NA

------alpha-benzenehexachloride -- -- 0016 0% 0% 0---- -- --
------beta-benzenehexachloride -- -- 0016 0% 0% 0---- -- --
------butachlor -- NA 005 0% NA 0---- -- NA

------captan -- -- 006 0% 0% 0---- -- --
------carbaryl -- -- 0024 0% 0% 0---- -- --
------chlordane -- -- 0051 0% 0% 0---- -- --
------d-d mixture -- NA 0015 0% NA 0---- -- NA

------4,4'-DDD -- NA 0016 0% NA 0---- -- NA

------4,4'-DDE -- NA 0016 0% NA 0---- -- NA

------4,4'-DDT -- NA 0018 0% NA 0---- -- NA

------delta-benzenehexachloride -- NA 0016 0% NA 0---- -- NA

------diazinon -- -- 0015 0% 0% 0---- -- --
------dicamba -- NA 001 0% NA 0---- -- NA

------dicofol -- NA 006 0% NA 0---- -- NA

------dieldrin -- -- 0017 0% 0% 0---- -- --
------dimethoate -- -- 0013 0% 0% 0---- -- --
------dinoseb -- -- 005 0% 0% 0---- -- --
------diquat -- -- 0022 0% 0% 0---- -- --
------endosulfan I -- NA 0016 0% NA 0---- -- NA

------endosulfan II -- NA 0016 0% NA 0---- -- NA

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 7 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Pesticides
------endosulfan sulfate -- NA 0016 0% NA 0---- -- NA

------endrin -- -- 0032 0% 0% 0---- -- --
------endrin aldehyde -- NA 0016 0% NA 0---- -- NA

------ethyl methacrylate -- NA ------ -- NA --03 0% NA

------gamma-benzenehexachloride -- -- 0032 0% 0% 0---- -- --
------heptachlor -- -- 0026 0% 0% 0---- -- --
------heptachlor epoxide -- -- 0026 0% 0% 0---- -- --
0087hexachlorobenzene 0% 0% 0038 0% 0% 0---- -- --
------methoxychlor -- -- 0016 0% 0% 0---- -- --
------metolachlor -- NA 005 0% NA 0---- -- NA

------metribuzin -- NA 005 0% NA 0---- -- NA

------oxamyl -- -- 005 0% 0% 0---- -- --
------paraquat -- NA 007 0% NA 0---- -- NA

------parathion -- -- 007 0% 0% 0---- -- --
0087pentachlorophenol 0% 0% 0038 0% 0% 0---- -- --
------picloram -- -- 005 0% 0% 0---- -- --
------prometryn -- NA 007 0% NA 0---- -- NA

------propachlor -- NA 005 0% NA 0---- -- NA

------toxaphene -- -- 0032 0% 0% 0---- -- --
Herbicides

------alachlor -- -- 0022 0% 0% 0---- -- --
0055atrazine 0% 0% 0180 1% 0% 0---- -- --
------benomyl -- NA 006 0% NA 0---- -- NA

------bolero -- -- 11100 1% 100% 1---- -- --
------bromacil -- NA 0123 4% NA 0---- -- NA

------dalapon -- -- 005 0% 0% 0---- -- --
------2,4-dichlorophenoxy-acetic acid -- -- 0039 0% 0% 0---- -- --
------diuron -- NA 006 0% NA 0---- -- NA

------endothal -- -- 005 0% 0% 0---- -- --
------glyphosate -- -- 0024 0% 0% 0---- -- --
------ordram -- -- 0139 3% 0% 0---- -- --
------simazine -- -- 0171 1% 0% 0---- -- --
------2,4,5-trichlorophenoxyacetic acid -- NA 001 0% NA 0---- -- NA

------2,4,5-trichlorophenoxypropionic acid -- -- 0016 0% 0% 0---- -- --
Anions

05050chloride 100% 0% 0166166 100% 0% 01212 100% 0%
05050fluoride 100% 0% 03838 100% 0% 01112 92% 0%
175576nitrate (as N) 72% 31% 177273 99% 24% 17810 80% 63%
01924nitrate (as NO₃) 79% NA 0586591 99% NA 022 100% NA

------nitrite (as N) -- -- 111 100% 100% 1---- -- --
374141perchlorate 52% 4% 11368 19% 8% 119 11% 0%
15050sulfate 100% 2% 3159160 99% 2% 31212 100% 0%
------sulfides -- NA 002 0% NA 0---- -- NA

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-2
Summary of Tested Groundwater Contaminants

San Gabriel Valley Area 3 Superfund Site
Page 8 of 8

Remedial Investigation

Parameter
Number of
Detections

Number of 
Samples

EPA Monitoring Wells Production Wells

Frequency of
Detection

Number of
Exceedances

Frequency of
Exceedances

Number of
Detections

Number of 
Samples

Frequency of
Detection

Number of
Detections

Frequency of
Detection

Facility Monitoring Wells

a a
Number of

Exceedances
Frequency of
Exceedances

Number of 
Samplesa a

Number of
Exceedances

Frequency of
Exceedancesa a

Alkalinity
------bicarbonate -- NA 09090 100% NA 0---- -- NA

04647bicarbonate alkalinity (as CaCO₃) 98% NA ------ -- NA --1212 100% NA

------carbonate -- NA 01676 21% NA 0---- -- NA

01647carbonate alkalinity (as CaCO₃) 34% NA ------ -- NA ------ -- NA

------hardness (as CaCO₃) -- NA 0115115 100% NA 0---- -- NA

0047hydroxide alkalinity (as CaCO₃) 0% NA ------ -- NA ------ -- NA

04647total alkalinity (as CaCO₃) 98% NA 09090 100% NA 0---- -- NA

General Water Quality
------biological oxygen demand 5 day -- NA ------ -- NA --02 0% NA

------chemical oxygen demand -- NA ------ -- NA --610 60% NA

------color (apparent) -- -- 002 0% 0% 0---- -- --
------ferrous iron -- NA ------ -- NA --02 0% NA

------methane -- NA ------ -- NA --612 50% NA

------odor -- -- 002 0% 0% 0---- -- --
------pH -- NA 011 100% NA 0---- -- NA

------phosphate (total) -- NA 088 100% NA 0---- -- NA

------silica -- NA 011 100% NA 0---- -- NA

------specific conductance -- -- 19696 100% 1% 1---- -- --
53030total dissolved solids 100% 17% 2151151 100% 1% 2---- -- --
------total organic carbon -- NA 033 100% NA 0---- -- NA

------turbidity -- -- 034 75% 0% 0---- -- --
Radioactivity

------gross alpha activity -- NA 003 0% NA 0---- -- NA

------radon-222 -- NA 01515 100% NA 0---- -- NA

Other
------dioxin -- NA 005 0% NA 0---- -- NA

------1,2-diphenylhydrazine -- NA 001 0% NA 0---- -- NA

Notes:
--   
NA
   Exceedance of the minumum (most conservative) non-zero evaluation criterion as identified in Section 4.2 of the report text.

= Not Analyzed
= Not Applicable (No evaluation criteria associated with this analyte).

a
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TABLE 4-3
Contaminants of Potential Concern in Area 3 Groundwater
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Volatile Organic Compounds
acetone
benzene
bromochloromethane
bromodichloromethane
bromoform
bromomethane
2-butanone
carbon disulfide
carbon tetrachloride
chlorobenzene
chloroform
chloromethane
cyclohexane
dibromochloromethane
dibromochloropropane
1,2-dibromoethane
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
dichlorodifluoromethane
1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethene
1,2-dichloroethene (acetylene dichloride)
cis-1,2-dichloroethene
trans-1,2-dichloroethene
1,2-dichloropropane
cis-1,3-dichloropropene
trans-1,3-dichloropropene
diisopropyl ether
1,4-dioxane
ethylbenzene
2-hexanone
isopropylbenzene
methyl ester acetic acid
methyl tert-butyl ether
4-methyl-2-pentanone
methylene chloride
naphthalene
n-butylbenzene
n-propylbenzene
p-isopropyltoluene 
sec-butylbenzene
styrene
tert-butyl alcohol
1,1,2,2-tetrachloroethane
tetrachloroethene
toluene
total trihalomethanes 
1,1,2-trichloro-1,2,2-trifluoroethane
1,2,3-trichlorobenzene
1,2,4-trichlorobenzene
1,1,1-trichloroethane

Volatile Organic Compounds
1,1,2-trichloroethane
trichloroethene
trichlorofluoromethane
1,2,3-trichloropropane
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene
vinyl chloride
m,p-xylene
o-xylene
total xylenes

Semivolatile Organic Compounds
benzyl alcohol
bis(2-ethylhexyl)phthalate
butylbenzyl phthalate
diethyl phthalate
di-n-butylphthalate
n-nitrosodimethylamine
phenols, totals

Polyaromatic Hydrocarbons
dibenzo(a,h)anthracene

Petroleum Hydrocarbons
gasoline
gasoline range organics

Metals
aluminum
antimony
arsenic
barium
beryllium
boron
cadmium
calcium
chromium (total)
chromium VI
cobalt
copper
iron
lead
magnesium
manganese
mercury
molybdenum
nickel
potassium
selenium
silver
sodium
thallium
vanadium
zinc

Herbicides
atrazine
bolero
bromacil
ordram
simazine

Anions
chloride
fluoride
nitrate (as N)
nitrate (as NO₃)
nitrite (as N)
perchlorate
sulfate

Alkalinity
bicarbonate
bicarbonate alkalinity (as CaCO₃)
carbonate 
carbonate alkalinity (as CaCO₃)
hardness (as CaCO₃)
total alkalinity (as CaCO₃)

General Water Quality
chemical oxygen demand
methane
pH
phosphate (total)
silica 
specific conductance
total dissolved solids
total organic carbon
turbidity

Radioactivity
radon-222
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TABLE 4-4
Groundwater Analytes Not Detected in Area 3 Groundwater
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Volatile Organic Compounds
acetonitrile
acrolein 
acrylonitrile 
allyl chloride 
benzyl chloride
bis(2-chloroethyl)ether
bis(2-chloroisopropyl)ether
bromobenzene
bromoethane
butylbenzene (total)
chloroethane
2-chloroethylvinylether
1-chlorohexane
2-chlorotoluene 
4-chlorotoluene 
dibromomethane
1,4-dichloro-2-butene
trans-1,4-dichloro-2-butene
1,3-dichloropropane
2,2-dichloropropane
1,1-dichloropropene
1,3-dichloropropene
ethanol
ethyl cyanide 
ethyl tert-butyl ether
hexachlorobutadiene
hexachlorocyclopentadiene
iodomethane 
isophorone
methacrylonitirle 
methyl methacrylate 
methylcyclohexane
nitrobenzene 
pentachloroethane 
tert-amyl methyl ether
tert-butylbenzene
1,1,1,2-tetrachloroethane
1,2,4-trichloroethane
2,4,5-trichlorophenol
2,4,6-trichlorophenol
vinyl acetate
m-xylene 
p-xylene 

Semivolatile Organic Compounds
acetophenone
aldicarb
aldicarb sulfone
aldicarb sulfoxide
aldrin 
aniline 
bentazon 
benzaldehyde
benzidine 
benzoic acid 
biphenyl
bis(2-chloroethoxy)methane
4-bromophenyl-phenyl ether
caprolactam
carbazole
carbofuran 
3-OH-carbofuran

Semivolatile Organic Compounds
4-chloro-3-methylphenol
4-chloroaniline
2-chloronaphthalene
2-chlorophenol
4-chlorophenyl-phenyl ether
chloropicrin 
chloropyrifos
chlorothalonil 
2-cyclohexen-1-one
di-(2-ethylhexyl) adipate
dibenzofuran 
3,3-dichlorobenzidine
2,4-dichlorophenol
dimethyl phthalate
3,4-dimethyl-2-hexanol
2,2-dimethyl-3-propyl-oxirane
2,4-dimethylphenol
4,6-dinitro-2-methylphenol
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octyl phthalate 
diphenamide 
diphenylamine 
hexachloroethane
2-hexanal
methomyl 
4-methyl-4-penten-2-one
2-methylnaphthalene
2-methylphenol
3/4 methylphenol
4-methylphenol
2-nitroaniline
3-nitroaniline
4-nitroaniline
2-nitrophenol
4-nitrophenol
1-nitroso-azetidine
n-nitrosodi-n-propylamine
n-nitrosodiphenylamine
2,2-oxybis(1-chloropropane)
1,1-oxybis-pentane
phenanthrene
phenol
polychlorinated bi phenyls, total
1,2,4,5-tetrachlorobenzene
2,3,4,6-tetrachlorophenol

Polyaromatic Hydrocarbons
acenaphthene 
acenaphthylene
anthracene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(g,h,i)perylene
benzo(k)fluoranthene
chrysene
fluoranthene 
fluorene
indeno(1,2,3-c,d)pyrene
pyrene

Petroleum Hydrocarbons
C13 - C22 hydrocarbon
C13 - C40 hydrocarbon
C23 - C40 hydrocarbon
C4 - C12 hydrocarbon

Metals
cobalt total

Polychlorinated Biphenyls
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Pesticides
acephate 
alpha-benzenehexachloride
beta-benzenehexachloride
butachlor
captan
carbaryl
chlordane
d-d mixture
4,4'-DDD
4,4'-DDE
4,4'-DDT
delta-benzenehexachloride
diazinon
dicamba
dicofol 
dieldrin
dimethoate 
dinoseb 
diquat
endosulfan I
endosulfan II
endosulfan sulfate
endrin
endrin aldehyde
ethyl methacrylate
gamma-benzenehexachloride
heptachlor
heptachlor epoxide
hexachlorobenzene
methoxychlor 
metolachlor
metribuzin
oxamyl
paraquat
parathion
pentachlorophenol
picloram 
prometryn
propachlor
toxaphene

Herbicides
alachlor
benomyl 
dalapon 

Herbicides
2,4-dichlorophenoxy-acetic acid 
diuron 
endothal
glyphosate
2,4,5-trichlorophenoxyacetic acid
2,4,5-trichlorophenoxypropionic acid

Anions
sulfides

Alkalinity
hydroxide alkalinity (as CaCO₃)

General Water Quality
biological oxygen demand 5 day
color (apparent)
ferrous iron
odor

Radioactivity
gross alpha activity

Other
dioxin
1,2-diphenylhydrazine
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TABLE 4-5
Evaluation Criteria for Comparison to Area 3 Groundwater Data 
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 4

Analyte

Most 
Protective 
Evaluation 

Criteria1  

(µg/L)

EPA 
MCL

EPA 
SMCL

EPA 
MCLG

EPA 
PMCL

EPA 
PMCLG

California 
MCL

California 
SMCL

California 
NL

acetone -- -- -- -- -- -- -- -- --
benzene 1 5 -- 0 -- -- 1 -- --
bromochloromethane -- -- -- -- -- -- -- -- --
bromodichloromethane 80 100 -- -- 80 -- -- -- --
bromoform 80 100 -- -- 80 -- -- -- --
2-butanone -- -- -- -- -- -- -- -- --
carbon disulfide 160 -- -- -- -- -- -- -- 160
carbon tetrachloride 1 5 -- 0 -- -- 1 -- --
chlorobenzene 70 100 -- 100 -- -- 70 -- --
chloroform 80 100 -- -- 80 -- -- -- --
chloromethane -- -- -- -- -- -- -- -- --
cis-1,2-dichloroethene 6 70 -- 70 -- -- 6 -- --
cis-1,3-dichloropropene -- -- -- -- -- -- -- -- --
cyclohexane -- -- -- -- -- -- -- -- --
dibromochloromethane 100 100 -- -- -- -- -- -- --
dibromochloropropane 0.2 0.2 -- 0 -- -- 0.2 -- --
dichlorodifluoromethane 1,000 -- -- -- -- -- -- -- 1,000
1,2-dibromoethane 0.05 0.05 -- 0.05 -- -- 0.05 -- --
1,2-dichlorobenzene 130 600 -- 600 -- -- 600 -- 130
1,3-dichlorobenzene 600 -- -- -- -- -- -- -- 600
1,4-dichlorobenzene 5 75 -- 75 -- -- 5 -- --
1,1-dichloroethane 5 -- -- -- -- -- 5 -- --
1,2-dichloroethane 1 5 -- 0 -- -- 1 -- --
1,1-dichloroethene 6 7 -- 7 -- -- 6 -- --
1,2-dichloropropane 5 5 -- 0 -- -- 5 -- --
diisopropyl ether -- -- -- -- -- -- -- -- --
1,4-dioxane 3 -- -- -- -- -- -- -- 3
ethylbenzene 300 700 -- 700 -- -- 300 -- --
2-hexanone -- -- -- -- -- -- -- -- --
isopropylbenzene 770 -- -- -- -- -- -- -- 770
Notes:

MCL =  maximum contaminant level

MCLG  =  maximum contaminant level goal

NL  =  notification level

PMCL  =  preliminary maximum contaminant level

PMCLG  =  preliminary maximum contaminant level goal

SMCL  =  secondary maximum contaminant level

µg/L = micrograms per liter

-- = not established.

Volatile Organic Compounds

1All data compared to the most protective non-zero evaluation criterion.
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TABLE 4-5
Evaluation Criteria for Comparison to Area 3 Groundwater Data 
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 4

Analyte

Most 
Protective 
Evaluation 

Criteria1  

(µg/L)

EPA 
MCL

EPA 
SMCL

EPA 
MCLG

EPA 
PMCL

EPA 
PMCLG

California 
MCL

California 
SMCL

California 
NL

methyl ester acetic acid -- -- -- -- -- -- -- -- --
4-methyl-2-pentanone 120 -- -- -- -- -- -- -- 120
methyl tert-butyl ether 5 -- -- -- -- -- 13 5 --
methylene chloride 5 5 -- 0 -- -- 5 -- --
naphthalene 17 -- -- -- -- -- -- -- 17
n-butylbenzene 260 -- -- -- -- -- -- -- 260
n-propyl benzene 260 -- -- -- -- -- -- -- 260
o-xylene 620 -- -- -- -- -- 620 -- --
p-propyltoluene -- -- -- -- -- -- -- -- --
sec-butylbenzene 260 -- -- -- -- -- -- -- 260
styrene 100 100 -- 100 -- -- 100 -- --
tert-butyl alcohol 12 -- -- -- -- -- -- -- 12
1,1,2,2-tetrachloroethane 1 -- -- -- -- -- 1 -- --
tetrachloroethene 5 5 -- 0 -- -- 5 -- --
toluene 150 1,000 -- 1,000 -- -- 150 -- --
total trihalomethanes 100 100 -- -- -- -- -- -- --
total xylenes 1,750 10,000 -- 10,000 -- -- 1,750 -- --
trans-1,2-dichloroethene 10 100 -- 100 -- -- 10 -- --
trans-1,3-dichloropropene -- -- -- -- -- -- -- -- --
1,2,3-trichlorobenzene -- -- -- -- -- -- -- -- --
1,2,4-trichlorobenzene 5 -- -- -- -- -- 5 -- --
trifluoroethane 1,200 -- -- -- -- -- 1,200 -- --
1,1,1-trichloroethane 200 200 -- 200 -- -- 200 -- --
1,1,2-trichloroethane 3 5 -- 3 -- -- 5 -- --
trichloroethene 5 5 -- 0 -- 5 -- --
trichlorofluoromethane 150 -- -- -- -- -- 150 -- --
1,2,3-trichloropropane 0.005 -- -- -- -- -- -- -- 0.0007
1,2,4-trimethylbenzene 330 -- -- -- -- -- -- -- 330
1,3,5-trimethylbenzene 330 -- -- -- -- -- -- -- 330
vinyl chloride 1 2 -- 0 -- -- 1 -- --
Notes:

MCL =  maximum contaminant level

MCLG  =  maximum contaminant level goal

NL  =  notification level

PMCL  =  preliminary maximum contaminant level

PMCLG  =  preliminary maximum contaminant level goal

SMCL  =  secondary maximum contaminant level

µg/L = micrograms per liter

-- = not established.

1All data compared to the most protective non-zero evaluation criterion.
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TABLE 4-5
Evaluation Criteria for Comparison to Area 3 Groundwater Data 
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 3 of 4

Analyte

Most 
Protective 
Evaluation 

Criteria1  

(µg/L)

EPA 
MCL

EPA 
SMCL

EPA 
MCLG

EPA 
PMCL

EPA 
PMCLG

California 
MCL

California 
SMCL

California 
NL

benzyl alcohol -- -- -- -- -- -- -- -- --
bis(2-ethylhexyl)phthalate 4 -- -- -- -- -- 4 -- --
butylbenzyl phthalate -- -- -- -- -- -- -- -- --
diethyl phthalate -- -- -- -- -- -- -- -- --
di-n-butylphthalate -- -- -- -- -- -- -- -- --
n-nitrosodimethylamine 0.01 -- -- -- -- -- -- -- 0.01
phenol 4,200 -- -- -- -- -- -- -- 4,200

dibenzo(a,h)anthracene -- -- -- -- -- -- -- -- --

aluminum 50 50 1,200 -- -- -- 1,000 200 --
antimony 6 6 -- 6 -- -- 6 -- --
arsenic 10 10 -- -- -- -- 50 -- --
barium 1,000 2,000 -- 2,000 -- -- 1,000 -- --
beryllium 4 4 -- 4 -- -- 4 -- --
boron 1,000 -- -- -- -- -- -- -- 1,000
cadmium 5 5 -- 5 -- -- 5 -- --
calcium -- -- -- -- -- -- -- -- --
chromium (total) 50 100 -- 100 -- -- 50 -- --
cobalt -- -- -- -- -- -- -- -- --
copper 1,000 -- 1000 1,300 -- -- -- 1,000 1,300
iron 0.3 -- 0.3 -- -- -- -- 0.3 --
lead 0.015 0.015 -- 0 -- -- -- -- 0.015
magnesium -- -- -- -- -- -- -- -- --
manganese 0.05 -- 0.05 -- -- -- -- 0.05 --
mercury 2 2 -- 2 -- -- 2 -- --
molybdenum -- -- -- -- -- -- -- -- --
nickel 100 -- -- -- -- -- 100 -- --
selenium 50 50 -- 50 -- -- 50 -- --
silver 100 -- -- -- -- -- -- 100 --
thallium 2 2 -- -- -- -- 2 -- --
vanadium 0.05 -- -- -- -- -- -- -- 0.05
zinc 5 -- 5 -- -- -- -- 5 --
Notes:

MCL =  maximum contaminant level

MCLG  =  maximum contaminant level goal

NL  =  notification level

PMCL  =  preliminary maximum contaminant level

PMCLG  =  preliminary maximum contaminant level goal

SMCL  =  secondary maximum contaminant level

µg/L = micrograms per liter

-- = not established.

Metals

Polyaromatic Hydrocarbons

Semivolatile Organic Compounds

1All data compared to the most protective non-zero evaluation criterion.

ES052009009SCO/Table4-5_LW1556.xls/091460011/Table 4-5



TABLE 4-5
Evaluation Criteria for Comparison to Area 3 Groundwater Data 
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 4 of 4

Analyte

Most 
Protective 
Evaluation 

Criteria1  

(µg/L)

EPA 
MCL

EPA 
SMCL

EPA 
MCLG

EPA 
PMCL

EPA 
PMCLG

California 
MCL

California 
SMCL

California 
NL

atrazine 1 3 -- -- -- -- 1 -- --
bolero 1 -- -- -- -- -- 1 1 --
bromacil -- -- -- -- -- -- -- -- --
ordram 20 -- -- -- -- -- 20 -- --
simazine 4 4 -- 4 -- -- 4 -- --

aldicarb 7 -- -- -- -- -- -- -- 7

chloride 250 -- 250 -- -- -- -- 250 --
fluoride 2 4 2 4 -- -- 2 -- --
nitrate (as nitrogen [N]) 10 10 -- 10 -- -- -- -- --
nitrate (as NO3) 45 45 -- -- -- -- -- -- --
nitrite (as nitrogen [N]) 1 1 -- 1 -- -- 1 -- --
perchlorate 6 -- -- -- -- -- 6 -- --
sulfate 250 -- 250 -- -- -- -- 250 --

total dissolved solids 500 -- 500 -- -- -- -- 500 --
Notes:

MCL =  maximum contaminant level

MCLG  =  maximum contaminant level goal

NL  =  notification level

PMCL  =  preliminary maximum contaminant level

PMCLG  =  preliminary maximum contaminant level goal

SMCL  =  secondary maximum contaminant level

µg/L = micrograms per liter

-- = not established.

General Water Quality

Pesticides

1All data compared to the most protective non-zero evaluation criterion.

Herbicides

Anions
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TABLE 4-6
COPCs Detected at Concentrations Below Evaluation Criteria in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Volatile Organic Compounds Semivolatile Organic Compounds
1,1,1-trichloroethane dibenzo(ah)anthracene
1,1,2,2-tetrachloroethane di-n-butylphthalate
1,1,2-trichloro-1,2,2-trifluoroethane ordram
1,1,2-trichloroethane methyl ester acetic acid
1,1-dichloroethane n-nitrosodimethylamine
1,2,3-trichlorobenzene
1,2,4-trichlorobenzene Metals
1,2-dichlorobenzene aluminum
1,2-dichloropropane antimony
1,3,5-trimethylbenzene barium
1,3-dichlorobenzene beryllium
1,4-dichlorobenzene boron
2-hexanone cadmium
4-methyl-2-pentanone calcium
benzyl alcohol chromium (total) 
bromodichloromethane copper
bromoform iron
carbon disulfide lead
chlorobenzene magnesium
cis-1,3-dichloropropene mercury
dibromochloromethane nickel
dichlorodifluoromethane selenium
ethylbenzene silica
isopropylbenzene silver
m,p-xylene sodium
methyl tert-butyl ether thallium
naphthalene vanadium
n-butylbenzene zinc
n-propylbenzene
o-xylene General Chemistry
p-isopropyltoluene bicarbonate alkalinity (as CaCO3)
sec-butylbenzene carbonate alkalinity (as CaCO3)
styrene chloride
tert-butyl alcohol fluoride
total trihalomethanes total alkalinity
total xylenes
trans-1,2-dichloroethene Other
trichlorofluoromethane atrazine

simazine

ES052009009SCO/Table4-6_LW1557.xls/091460012/Table 4-6



TABLE 4-7 
COPCs Detected in Groundwater at Concentrations in Excess of Evaluation Criteria 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
Page 1 of 2 
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COPC 
Category COPC 

Evaluation 
Criterion 

(µg/L)a,b,c,d 

Maximum 
Detected 

Concentration 
in Groundwater 

(µg/L) 

Well with 
Maximum 

Concentration 
(Geographic 

Area)* 

General COPC Occurrence (at Concentrations in Excess 
of Evaluation Criterion) and General COPC Uses Next Steps 

V
O

C
s/

S
V

O
C

s 

benzene 1b 790  W11TCSW2 
(NE Area 3) Detected at four monitoring wells. 

COPC likely related to specific facility in NE Area 3.  The human health risk assessment identifies 
that benzene does contribute to potential excess cancer risks in NE Area 3.  Groundwater 
monitoring will continue during the feasibility study and the additional data collected by EPA, 
facilities, and water purveyors will be evaluated to determine the impact of benzene in groundwater 
underlying Area 3. 

bis(2-ethylhexyl) phthalate 4b 310 EPAMW13_02  
(Central Area 3) 

Detected at one production well and three monitoring wells.  
Common component of the gloves worn during groundwater 
sampling. 

COPC likely introduced as an artifact of the sample collection process rather than through 
subsurface releases to groundwater.  Will be verified with future data as groundwater sampling and 
analysis will continue as part of a feasibility study. 

1,2-dibromoethane 0.05b 18 W11TCSW2 
 (NE Area 3) 

Detected at one monitoring well.  Fumigants and pesticides 
historically contain this compound.   

COPC likely related to specific facility in NE Area 3.  Will be verified with future data as 
groundwater sampling and analysis will continue as part of a feasibility study. 

dibromochloropropane 0.2b 1 EPAMW13 
(Central Area 3) 

Detected at two monitoring wells.  Fumigants and pesticides 
historically contain this compound. 

The human health risk assessment identifies that dibromochloropropane does contribute to 
potential excess cancer risks in Central Area 3.  Groundwater monitoring will continue during the 
feasibility study and the additional data collected by EPA, facilities, and water purveyors will be 
evaluated to determine the impact of dibromochloropropane in groundwater underlying Area 3. 

1,2-dichloroethane 0.5b 110 W11TCSW2 
(NE Area 3) Detected at one monitoring well. COPC likely related to specific facility in NE Area 3.  Will be verified with future data as 

groundwater sampling and analysis will continue as part of a feasibility study. 

1,1-dichloroethene 6b 29.3 W12RDFW1 
(SW Area 3) Detected at five monitoring wells. COPC likely related to specific facility in SW Area 3.  Will be verified with future data as 

groundwater sampling and analysis will continue as part of a feasibility study. 

1,4-dioxane 3d 16.5 W12PMMW1 
(SW Area 3) 

Detected at two monitoring wells.  Fumigants and pesticides 
historically contain this compound; commonly associated with 
solvents.   

COPC likely related to specific facility in SW Area 3.  Will be verified with future data as 
groundwater sampling and analysis will continue as part of a feasibility study. 

methylene chloride 5b 68.9 W12ARMW1 
(SW Area 3) 

Detected at two production wells and two monitoring wells.  
Common laboratory contaminant; used in the extraction 
process for various organic analyses. 

COPC likely introduced as an artifact of the sample analysis process rather than through 
subsurface releases to groundwater.  Will be verified with future data as groundwater sampling and 
analysis will continue as part of a feasibility study. 

toluene 150b 1,900 W11TCSW2 
  (NE Area 3) Detected at one monitoring well. COPC detected at a concentration above the MCL. Will be verified with future data as groundwater 

sampling and analysis will continue as part of a feasibility study. 

vinyl chloride 0.5b 1.1 EPAMW13_01  
(Central Area 3) Detected at one monitoring well. COPC detected at a concentration above the MCL. Will be verified with future data as groundwater 

sampling and analysis will continue as part of a feasibility study. 

P
es

tic
id

es
/ 

H
er

bi
ci

de
s 

bolero 1b 1.3 01901671 
  (NE Area 3) 

Detected at one production well.  Bolero (or thiobencarb), an 
herbicide, is applied to rice crops to control weeds. 

COPC detected at a concentration slightly above the MCL. Will be verified with future data as 
groundwater sampling and analysis will continue as part of a feasibility study. 

Notes: 
*See Figure 2-1 for the geographic areas in Area 3. 
aUnited States Environmental Protection Agency (EPA) MCL. 
bCalifornia MCL.   
cCalifornia secondary MCL. 
dCalifornia Department of Public Health NL. 
eCalifornia Toxics Rule for Aquatic Life Protection established maximum 
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COPC 
Category COPC 

Evaluation 
Criterion 

(µg/L)a,b,c,d 

Maximum 
Detected 

Concentration 
in Groundwater 

(µg/L) 

Well with 
Maximum 

Concentration 
(Geographic 

Area)* 

General COPC Occurrence (at Concentrations in Excess 
of Evaluation Criterion) and General COPC Uses Next Steps 

In
or

ga
ni

cs
 

arsenic 10a 30 EPAMW15_04 
(Central Area 3) Detected at one monitoring well. 

Limited data set precludes a complete evaluation of arsenic occurrence.  Although the arsenic data 
set is limited, the human health risk assessment identifies that arsenic does contribute to potential 
excess cancer risks in SW, Central, and NE Area 3.  Groundwater monitoring will continue during 
the feasibility study and the additional data collected by EPA, facilities, and water purveyors will be 
evaluated to determine the impact of arsenic in groundwater underlying Area 3. 

hexavalent chromium 11e 24.2 EPAMW11 
  (SW Area 3) 

Detected at two monitoring wells.  Hexavalent chromium 
generally is produced by industrial processes; natural 
occurrence in the environment, although possible, is rare.   

Limited data set precludes a complete evaluation of hexavalent chromium occurrence. Although 
the hexavalent chromium data set is limited, groundwater monitoring will continue during the 
feasibility study and the additional data collected by EPA, facilities, and the water purveyors will be 
evaluated to determine the absence of hexavalent chromium in Area 3. 

manganese 50a 98 EPAMW12A 
(Central Area 3) Detected at four monitoring wells. 

Limited data set precludes a complete evaluation of manganese occurrence.  Although the 
manganese data set is limited, groundwater monitoring will continue during the feasibility study and 
the additional data collected by EPA, facilities, and the water purveyors will be evaluated to 
determine the absence of manganese in Area 3. 

nitrite (as N) 1b 1.5 01900514  
(SE Area 3) 

Detected at two production wells.  Nitrite is a short-lived 
intermediary product in the transformation of nitrate to nitrogen 
gas. 

As a short-lived intermediary product, significant accumulation of nitrite in an aquifer is unlikely.  
COPC does not present any potential risks and therefore is eliminated from further consideration. 

sulfate 250c 340 01901672  
(Central Area 3) Detected at one production well and one monitoring well. COPC detected at a concentration slightly above the MCL.  COPC does not contribute to potential 

risks and therefore is eliminated from further consideration. 

total dissolved solids (TDS) 500a 700 01901672  
  (Central Area 3) Detected at one production well and four monitoring wells. TDS concentrations in groundwater commonly exceed the MCL in the San Gabriel Basin.  The 

feasibility study will consider the presence of TDS. 
Notes: 
*See Figure 2-1 for the geographic areas in Area 3. 
aUnited States Environmental Protection Agency (EPA) MCL. 
bCalifornia MCL.   
cCalifornia secondary MCL. 
dCalifornia Department of Public Health NL. 
eCalifornia Toxics Rule for Aquatic Life Protection established maximum 
 



TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 1 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
22 22Number of Samples Collected 22 -22 15 9 6EPAMW11N/A

3/5/2003 - 11/16/2007 3/5/2003 - 11/16/2007Sample Date/Sample Date Range 3/5/2003 - 11/16/2007  - 3/5/2003 - 11/16/2007 3/5/2003 - 11/16/2007 11/4/2003 - 11/16/2007 11/4/2003 - 11/16/2007Western Alluvial

22 22Number of Times Detected 21 -22 - 9 6SW

20 -Number of Evaluation Criterion Exceedances 21 -22 - 1 6

13 5Maximum Detected Concentration 1.4 -320 - 6.4 12
11/16/2007 11/9/2004Date of Maximum Detected Concentration 11/9/2004 -11/13/2006 - 12/2/2005 12/2/2005

13 4Most Recent Result 1.2 -170 0.005 U 5 11 J
12 12Number of Samples Collected 12 412 6 7 2EPAMW18N/A

5/25/2005 - 11/16/2007 5/25/2005 - 11/16/2007Sample Date/Sample Date Range 5/25/2005 - 11/16/2007 5/24/2006 - 8/24/20065/25/2005 - 11/16/2007 9/9/2005 - 11/16/2007 9/9/2005 - 11/16/2007 9/9/2005 - 11/16/2007Bedrock

- -Number of Times Detected - 42 - 1 2SW

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 1.60.24 - 3.1 1.7

- -Date of Maximum Detected Concentration - 8/24/20065/25/2005 - 8/24/2006 11/16/2007

0.5 U 0.5 UMost Recent Result 0.5 U 1.60.5 U 0.005 U 2 U 1.7 J

10 10Number of Samples Collected 10 -10 10 - -W12ASMW11

8/29/2005 - 12/12/2007 8/29/2005 - 12/12/2007Sample Date/Sample Date Range 8/29/2005 - 12/12/2007  - 8/29/2005 - 12/12/2007 8/29/2005 - 12/12/2007  -  - Western Alluvial/Bedrock

6 8Number of Times Detected 2 -10 10 - -SW

6 8Number of Evaluation Criterion Exceedances 2 -11 10 - -

10 13Maximum Detected Concentration 1.1 -2200 0.012 - -

6/27/2007 6/27/2007Date of Maximum Detected Concentration 6/27/2007 -6/27/2007 9/18/2007 - -

8.8 8Most Recent Result 2.5 U -1400 5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter

ES052009009SCO



TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 2 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
4 4Number of Samples Collected 4 -4 4 - -W12ASMW21

11/30/2006 - 12/12/2007 11/30/2006 - 12/12/2007Sample Date/Sample Date Range 11/30/2006 - 12/12/2007  - 11/30/2006 - 12/12/2007 11/30/2006 - 12/12/2007  -  - Western Alluvial

4 4Number of Times Detected 3 -4 - - -SW

4 4Number of Evaluation Criterion Exceedances 3 -4 - - -

33 17Maximum Detected Concentration 3.2 -2300 - - -

11/30/2006 12/12/2007Date of Maximum Detected Concentration 9/18/2007 -11/30/2006 - - -

28 17Most Recent Result 2.5 U -1700 5 U - -

4 4Number of Samples Collected 4 -4 4 - -W12ASMW31

11/30/2006 - 12/12/2007 11/30/2006 - 12/12/2007Sample Date/Sample Date Range 11/30/2006 - 12/12/2007  - 11/30/2006 - 12/12/2007 11/30/2006 - 12/12/2007  -  - Western Alluvial

4 -Number of Times Detected 2 -4 - - -SW

- -Number of Evaluation Criterion Exceedances 2 -4 - - -

4.2 -Maximum Detected Concentration 0.63 -66 - - -

12/12/2007 -Date of Maximum Detected Concentration 9/18/2007 -9/18/2007 - - -

4.2 1 UMost Recent Result 0.5 U -30 1 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 3 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
17 17Number of Samples Collected 17 -17 17 - -W12CVMW33

1/11/2002 - 9/12/2007 1/11/2002 - 9/12/2007Sample Date/Sample Date Range 1/11/2002 - 9/12/2007  - 1/11/2002 - 9/12/2007 1/11/2002 - 9/12/2007  -  - Western Alluvial

17 13Number of Times Detected 1 -17 - - -SW

19 -Number of Evaluation Criterion Exceedances 2 -20 - - -

100 3Maximum Detected Concentration 1.2 -201 - - -

6/2/2004 5/10/2007Date of Maximum Detected Concentration 1/11/2002 -1/11/2002 - - -

13 2Most Recent Result 1 U -103 1 U - -

17 17Number of Samples Collected 17 -17 17 - -W12CVMW43

6/25/2002 - 9/12/2007 6/25/2002 - 9/12/2007Sample Date/Sample Date Range 6/25/2002 - 9/12/2007  - 6/25/2002 - 9/12/2007 6/25/2002 - 9/12/2007  -  - Western Alluvial

17 14Number of Times Detected - -17 - - -SW

17 -Number of Evaluation Criterion Exceedances - -17 - - -

23 3Maximum Detected Concentration - -250 - - -

12/10/2003 9/12/2007Date of Maximum Detected Concentration - -12/10/2003 - - -

10 3Most Recent Result 1 U -118 1 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 4 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
16 16Number of Samples Collected 16 -16 16 - -W12CVMW53

6/25/2002 - 9/12/2007 6/25/2002 - 9/12/2007Sample Date/Sample Date Range 6/25/2002 - 9/12/2007  - 6/25/2002 - 9/12/2007 6/25/2002 - 9/12/2007  -  - Western Alluvial/Bedrock

16 14Number of Times Detected - -16 - - -SW

15 -Number of Evaluation Criterion Exceedances - -16 - - -

16 4Maximum Detected Concentration - -183 - - -

9/12/2007 5/10/2007Date of Maximum Detected Concentration - -12/10/2003 - - -

16 2Most Recent Result 1 U -112 1 U - -

7 7Number of Samples Collected 7 -7 7 - -W12CPMW14

2/4/2005 - 12/19/2007 2/4/2005 - 12/19/2007Sample Date/Sample Date Range 2/4/2005 - 12/19/2007  - 2/4/2005 - 12/19/2007 2/4/2005 - 12/19/2007  -  - Western Alluvial

7 7Number of Times Detected 2 -7 1 - -SW

7 -Number of Evaluation Criterion Exceedances 2 -7 2 - -

57.3 3.34Maximum Detected Concentration 0.54 -158 0.032 - -

4/27/2005 12/19/2007Date of Maximum Detected Concentration 4/27/2005 -5/16/2007 2/4/2005 - -

9.71 3.34Most Recent Result 0.51 -103 0.5 U - -

5 5Number of Samples Collected 5 -5 1 1 -W12CW2025

9/26/2006 - 9/11/2007 9/26/2006 - 9/11/2007Sample Date/Sample Date Range 9/26/2006 - 9/11/2007  - 9/26/2006 - 9/11/2007 9/26/2006 9/26/2006  - Western Alluvial

5 3Number of Times Detected - -5 - - -SW

1 -Number of Evaluation Criterion Exceedances - -4 - - -

5.2 3.2Maximum Detected Concentration - -16.2 - - -

9/26/2006 9/26/2006Date of Maximum Detected Concentration - -12/21/2006 - - -

1 0.5 UMost Recent Result 0.5 U -4 0.004 U 2 U -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter

ES052009009SCO



TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 5 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
6 6Number of Samples Collected 6 -6 6 - -W12IWMW16

9/24/2004 - 4/5/2007 9/24/2004 - 4/5/2007Sample Date/Sample Date Range 9/24/2004 - 4/5/2007  - 9/24/2004 - 4/5/2007 9/24/2004 - 4/5/2007  -  - Western Alluvial

6 6Number of Times Detected 4 -6 - - -SW

8 -Number of Evaluation Criterion Exceedances 6 -8 - - -

96 4.22Maximum Detected Concentration 0.97 -160 - - -

9/24/2004 9/5/2006Date of Maximum Detected Concentration 9/27/2005 -9/24/2004 - - -

8.87 4.09Most Recent Result 0.5 U -91.4 0.5 U - -

4 4Number of Samples Collected 4 -4 4 1 -W12RDFW17

9/9/2003 - 2/25/2005 9/9/2003 - 2/25/2005Sample Date/Sample Date Range 9/9/2003 - 2/25/2005  - 9/9/2003 - 2/25/2005 9/9/2003 - 2/25/2005 9/9/2003  - Western Alluvial/Bedrock

1 -Number of Times Detected - -1 1 1 -SW

- -Number of Evaluation Criterion Exceedances - -- 1 - -

0.65 -Maximum Detected Concentration - -0.61 0.0054 3.1 -

2/25/2005 -Date of Maximum Detected Concentration - -2/25/2005 6/28/2004 9/9/2003 -

0.65 0.5 UMost Recent Result 0.5 U -0.61 0.5 U 3.1 -

8 8Number of Samples Collected 8 -8 8 - -W12PMMW18

6/16/2004 - 10/12/2007 6/16/2004 - 10/12/2007Sample Date/Sample Date Range 6/16/2004 - 10/12/2007  - 6/16/2004 - 10/12/2007 6/16/2004 - 10/12/2007  -  - Western Alluvial

8 8Number of Times Detected - -8 - - -SW

9 8Number of Evaluation Criterion Exceedances - -9 - - -

192 98.8Maximum Detected Concentration - -110 - - -

6/16/2004 6/16/2004Date of Maximum Detected Concentration - -6/16/2004 - - -

34.2 4.22Most Recent Result 0.5 U -40.1 0.5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 6 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
4 4Number of Samples Collected 4 -4 1 1 -W12USMW110

11/7/2006 - 12/13/2007 11/7/2006 - 12/13/2007Sample Date/Sample Date Range 11/7/2006 - 12/13/2007  - 11/7/2006 - 12/13/2007 11/7/2006 11/7/2006  - Western Alluvial

4 4Number of Times Detected - -4 - - -SW

4 -Number of Evaluation Criterion Exceedances - -4 - - -

44.8 4.3Maximum Detected Concentration - -109.4 - - -

12/13/2007 11/7/2006Date of Maximum Detected Concentration - -12/21/2006 - - -

44.8 2.1Most Recent Result 0.5 U -84.4 0.005 U 2 U -

1 1Number of Samples Collected 1 -1 1 1 -W12VCGM122

11/3/2006 11/3/2006Sample Date/Sample Date Range 11/3/2006  - 11/3/2006 11/3/2006 11/3/2006  - Western Alluvial

1 -Number of Times Detected - -- - - -SW

1 -Number of Evaluation Criterion Exceedances - -- - - -

190 -Maximum Detected Concentration - -- - - -

11/3/2006 -Date of Maximum Detected Concentration - -- - - -

190 0.5 UMost Recent Result 0.5 U -0.5 U 0.5 U 2 U -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
1 1Number of Samples Collected 1 -1 1 - -W12ARMW132

8/18/2005 8/18/2005Sample Date/Sample Date Range 8/18/2005  - 8/18/2005 8/18/2005  -  - Western Alluvial

1 1Number of Times Detected - -1 - - -SW

1 1Number of Evaluation Criterion Exceedances - -1 - - -

26.4 9.1Maximum Detected Concentration - -283 - - -

8/18/2005 8/18/2005Date of Maximum Detected Concentration - -8/18/2005 - - -

26.4 9.1Most Recent Result 5 U -283 5 U - -

1 1Number of Samples Collected 1 -1 1 - -W12ARMW232

8/18/2005 8/18/2005Sample Date/Sample Date Range 8/18/2005  - 8/18/2005 8/18/2005  -  - Western Alluvial

1 -Number of Times Detected - -1 - - -SW

- -Number of Evaluation Criterion Exceedances - -1 - - -

2.5 -Maximum Detected Concentration - -38.6 - - -

8/18/2005 -Date of Maximum Detected Concentration - -8/18/2005 - - -

2.5 5 UMost Recent Result 5 U -38.6 5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 8 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southwestern Area 3
1 1Number of Samples Collected 1 -1 1 - -W12ARMW332

8/26/2005 8/26/2005Sample Date/Sample Date Range 8/26/2005  - 8/26/2005 8/26/2005  -  - Western Alluvial

1 1Number of Times Detected - -1 - - -SW

- 1Number of Evaluation Criterion Exceedances - -1 - - -

2.4 10.5Maximum Detected Concentration - -224 - - -

8/26/2005 8/26/2005Date of Maximum Detected Concentration - -8/26/2005 - - -

2.4 10.5Most Recent Result 5 U -224 5 U - -

1 1Number of Samples Collected 1 -1 1 - -W12ARMW432

11/7/2005 11/7/2005Sample Date/Sample Date Range 11/7/2005  - 11/7/2005 11/7/2005  -  - Western Alluvial

1 -Number of Times Detected - -1 - - -SW

- -Number of Evaluation Criterion Exceedances - -1 - - -

2.8 -Maximum Detected Concentration - -51 - - -

11/7/2005 -Date of Maximum Detected Concentration - -11/7/2005 - - -

2.8 0.5 UMost Recent Result 0.5 U -51 0.5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 9 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northwestern Area 3
24 22Number of Samples Collected 24 5260 19 4 101900934N/A

7/21/1981 - 9/28/2000 5/2/1989 - 6/21/2001Sample Date/Sample Date Range 7/21/1981 - 9/28/2000 12/10/1984 - 5/25/19941/11/1980 - 6/21/2001 7/27/1989 - 9/28/2000 6/10/1997 - 8/14/1997 8/23/1993Intermediate, Deep

3 2Number of Times Detected - 5258 - 2 1NW

- -Number of Evaluation Criterion Exceedances - -1 - - -(not in service)

1.2 0.9Maximum Detected Concentration - 3912.2 - 5.6 5.14

4/26/1990 6/21/2001Date of Maximum Detected Concentration - 12/18/19896/21/2001 - 6/25/1997 8/23/1993

0.5 U 0.9Most Recent Result 0.5 U 20.212.2 0.5 U 4 U 5.14

76 17Number of Samples Collected 68 524 14 5 401901679N/A

8/27/1982 - 8/15/2007 6/13/1989 - 8/15/2007Sample Date/Sample Date Range 8/27/1982 - 8/15/2007 2/22/1989 - 4/25/19958/27/1982 - 8/15/2007 9/26/1989 - 2/6/2003 7/16/1997 - 2/27/2001 12/11/1984 - 9/8/1993Intermediate, Deep

69 -Number of Times Detected 26 5- - 4 4NW

8 -Number of Evaluation Criterion Exceedances 24 2- - 1 1

8.9 -Maximum Detected Concentration 1 48.4- - 6.8 10.7
12/23/1999 -Date of Maximum Detected Concentration 9/6/1995 4/25/1995- - 2/27/2001 12/11/1984

4.8 0.5 UMost Recent Result 0.5 U 48.40.5 U 0.005 U 6.8 8.94

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 10 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
23 13Number of Samples Collected 23 1061 13 2 101900010N/A

7/8/1981 - 6/13/2001 2/21/1985 - 6/13/2001Sample Date/Sample Date Range 7/8/1981 - 6/13/2001 4/17/1984 - 6/8/19941/11/1980 - 10/15/2001 8/25/1989 - 9/12/2002 8/20/1997 - 12/10/1997 8/25/1993Intermediate, Deep

- -Number of Times Detected - 1061 3 - 1Central

- -Number of Evaluation Criterion Exceedances - -5 3 - -(not in service)

- -Maximum Detected Concentration - 30.85.3 0.12 - 6.43

- -Date of Maximum Detected Concentration - 8/25/19899/22/1999 9/12/2002 - 8/25/1993

0.5 U 0.5 UMost Recent Result 0.5 U 27.54.6 0.12 4 U 6.43

17 14Number of Samples Collected 17 1057 13 2 101900011N/A

6/30/1981 - 8/8/2007 5/16/1989 - 8/8/2007Sample Date/Sample Date Range 6/30/1981 - 8/8/2007 4/15/1986 - 6/8/19941/11/1980 - 8/8/2007 8/25/1989 - 3/9/2006 7/21/1997 - 12/10/1997 8/25/1993Intermediate, Deep

- 3Number of Times Detected - 1037 - - 1Central

- -Number of Evaluation Criterion Exceedances - 27 - - -

- 2.1Maximum Detected Concentration - 57.315 - - 8.28

- 8/8/2007Date of Maximum Detected Concentration - 6/22/19939/7/2006 - - 8/25/1993

0.5 U 2.1Most Recent Result 0.5 U 48.214 0.005 U 4 U 8.28

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics

Te
tra

ch
lo

ro
et

he
ne

Tr
ic

hl
or

oe
th

en
e

ci
s-

1,
2-

Di
ch

lo
ro

et
he

ne

1,
2,

3-
Tr

ic
hl

or
op

ro
pa

ne

Ca
rb

on
 T

et
ra

ch
lo

rid
e

Pe
rc

hl
or

at
e

Ni
tra

te
 (a

s 
NO

 3)

Ni
tra

te
 (a

s 
N)

Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
17 12Number of Samples Collected 16 822 9 4 301900012N/A

2/14/1980 - 11/17/2005 7/24/1996 - 11/17/2005Sample Date/Sample Date Range 6/30/1981 - 11/17/2005 7/19/1988 - 9/18/20031/11/1980 - 11/17/2005 7/24/1996 - 11/17/2005 8/20/1997 - 11/17/2005 8/23/2005 - 11/17/2005Intermediate, Deep

5 11Number of Times Detected 5 821 - 3 3Central

- 3Number of Evaluation Criterion Exceedances - 421 - - 1

0.28 6.8Maximum Detected Concentration 0.21 56.727 - 4.8 11
2/14/2005 8/23/2005Date of Maximum Detected Concentration 2/14/2005 12/1/19992/14/2005 - 11/17/2005 11/17/2005

0.19 J 3.8Most Recent Result 0.16 J 12.224 0.005 U 4.8 11
13 8Number of Samples Collected 13 720 4 - 101900013N/A

9/5/1980 - 2/3/1995 2/21/1985 - 2/3/1995Sample Date/Sample Date Range 9/5/1980 - 2/3/1995 4/10/1984 - 6/9/19941/11/1980 - 2/3/1995 8/25/1989 - 2/3/1995  - 9/17/1993Intermediate, Deep

1 4Number of Times Detected 2 718 - - 1Central

- 1Number of Evaluation Criterion Exceedances - -13 - - -(not in service)

1.8 6.3Maximum Detected Concentration 0.13 34.118.4 - - 5.15

8/4/1987 2/3/1995Date of Maximum Detected Concentration 4/1/1981 8/25/19892/3/1995 - - 9/17/1993

0.5 U 6.3Most Recent Result 0.5 U 33.518.4 0.5 U - 5.15

20 15Number of Samples Collected 20 821 13 2 101900014N/A

7/8/1981 - 8/8/2007 2/21/1985 - 8/8/2007Sample Date/Sample Date Range 7/8/1981 - 8/8/2007 4/17/1984 - 5/4/19951/11/1980 - 8/8/2007 8/24/1989 - 11/5/2003 7/21/1997 - 12/11/1997 8/25/1993Intermediate, Deep

- -Number of Times Detected - 81 - - 1Central

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 390.5 - - 8.01

- -Date of Maximum Detected Concentration - 8/24/19898/8/2007 - - 8/25/1993

0.5 U 0.5 UMost Recent Result 0.5 U 31.60.5 0.005 U 4 U 8.01

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 12 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics

Te
tra

ch
lo

ro
et

he
ne

Tr
ic

hl
or

oe
th

en
e

ci
s-

1,
2-

Di
ch

lo
ro

et
he

ne

1,
2,

3-
Tr

ic
hl

or
op

ro
pa

ne

Ca
rb

on
 T

et
ra

ch
lo

rid
e

Pe
rc

hl
or

at
e

Ni
tra

te
 (a

s 
NO

 3)

Ni
tra

te
 (a

s 
N)

Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
21 16Number of Samples Collected 21 546 14 1 101900015N/A

6/30/1981 - 9/7/2007 5/15/1989 - 9/7/2007Sample Date/Sample Date Range 6/30/1981 - 9/7/2007 4/8/1986 - 5/5/19951/11/1980 - 9/7/2007 8/24/1989 - 2/21/2003 8/20/1997 9/17/1993Intermediate, Deep

- -Number of Times Detected - 516 - - 1Central

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 35.72.3 - - 3.54

- -Date of Maximum Detected Concentration - 8/24/198911/20/1990 - - 9/17/1993

0.5 U 0.5 UMost Recent Result 0.5 U 23.81.3 0.005 U 1 U 3.54

12 4Number of Samples Collected 10 1037 3 - 101900018N/A

2/14/1980 - 9/17/1993 2/21/1985 - 9/17/1993Sample Date/Sample Date Range 4/1/1980 - 9/17/1993 8/22/1983 - 8/19/19921/11/1980 - 9/17/1993 8/24/1989 - 9/17/1993  - 9/17/1993Intermediate

3 -Number of Times Detected 3 1029 - - 1Central

- -Number of Evaluation Criterion Exceedances - 1021 - - 1(not in service)

0.48 -Maximum Detected Concentration 0.14 64816 - - 11.9
11/23/1987 -Date of Maximum Detected Concentration 4/1/1981 8/22/19839/24/1980 - - 9/17/1993

0.5 U 0.5 UMost Recent Result 0.5 U 48.80.5 U 0.5 U - 11.9
5 3Number of Samples Collected 5 56 3 - -01901672N/A

8/31/1981 - 3/28/1991 8/27/1990 - 3/28/1991Sample Date/Sample Date Range 8/31/1981 - 3/28/1991 6/13/1978 - 8/24/19931/12/1980 - 3/28/1991 8/27/1990 - 3/28/1991  -  - Intermediate, Deep

1 -Number of Times Detected - 22 - - -Central

- -Number of Evaluation Criterion Exceedances - -- - - -(not in service)

0.26 -Maximum Detected Concentration - 190.3 - - -

8/31/1981 -Date of Maximum Detected Concentration - 6/13/19788/31/1981 - - -

0.5 U 0.5 UMost Recent Result 0.5 U 1.40.5 U 0.5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
114 13Number of Samples Collected 39 657 9 2 601901681N/A

8/27/1982 - 6/19/2001 8/27/1982 - 9/12/2000Sample Date/Sample Date Range 8/27/1982 - 9/12/2000 3/21/1986 - 4/20/19948/27/1982 - 6/19/2001 6/19/1991 - 9/12/2000 7/28/1997 - 12/10/1997 12/11/1984 - 9/8/1993Intermediate, Deep

113 -Number of Times Detected - 625 - 1 6Central

110 -Number of Evaluation Criterion Exceedances - 6- - - 6(not in service)

23 -Maximum Detected Concentration - 83.64.61 - 5 17.8
1/7/1988 -Date of Maximum Detected Concentration - 4/20/19943/21/2000 - 7/28/1997 12/11/1984

10.3 0.5 UMost Recent Result 0.5 U 83.64.5 0.5 U 4 U 16.25
63 17Number of Samples Collected 22 329 14 2 301901682N/A

8/27/1982 - 11/12/2007 6/13/1989 - 8/15/2007Sample Date/Sample Date Range 8/27/1982 - 8/15/2007 9/26/1989 - 4/6/19938/27/1982 - 11/12/2007 9/26/1989 - 2/6/2003 7/16/1997 - 12/10/1997 1/23/1984 - 9/8/1993Intermediate, Deep

55 -Number of Times Detected - 34 - - 3Central

4 -Number of Evaluation Criterion Exceedances - -- - - -

19 -Maximum Detected Concentration - 10.81 - - 2.2

5/31/1989 -Date of Maximum Detected Concentration - 9/18/199211/12/2007 - - 9/8/1993

1.4 0.5 UMost Recent Result 0.5 U 10.121 0.005 U 4 U 2.2

34 14Number of Samples Collected 20 856 13 3 101903014N/A

7/8/1981 - 8/8/2007 5/15/1989 - 8/8/2007Sample Date/Sample Date Range 7/8/1981 - 8/8/2007 8/24/1989 - 6/9/19941/11/1980 - 8/8/2007 8/24/1989 - 9/12/2002 8/20/1997 - 9/6/2000 8/25/1993Intermediate, Deep

20 -Number of Times Detected - 833 3 - 1Central

- -Number of Evaluation Criterion Exceedances - -- 3 - -

1.8 -Maximum Detected Concentration - 41.34.2 0.11 - 6.56

10/23/1996 -Date of Maximum Detected Concentration - 7/30/19905/15/1989 9/12/2002 - 8/25/1993

1.6 0.5 UMost Recent Result 0.5 U 33.30.5 U 0.11 5 U 6.56

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
74 17Number of Samples Collected 24 445 16 3 301903086N/A

8/27/1982 - 11/12/2007 6/13/1989 - 8/15/2007Sample Date/Sample Date Range 8/27/1982 - 8/15/2007 9/26/1989 - 9/8/19938/27/1982 - 11/12/2007 9/26/1989 - 2/6/2003 7/16/1997 - 9/12/2000 4/18/1984 - 9/8/1993Intermediate, Deep

70 -Number of Times Detected - 423 4 - 3Central

10 -Number of Evaluation Criterion Exceedances - -- 4 - -

8.1 -Maximum Detected Concentration - 10.82.1 0.037 - 3

6/19/2000 -Date of Maximum Detected Concentration - 9/26/19895/22/2007 9/20/2002 - 4/24/1990

2.6 0.5 UMost Recent Result 0.5 U 9.20.7 0.025 5 U 2.07

20 12Number of Samples Collected 23 932 6 2 101903097N/A

1/3/1985 - 3/19/2007 2/21/1985 - 3/19/2007Sample Date/Sample Date Range 6/30/1981 - 3/19/2007 4/15/1986 - 6/8/19946/30/1981 - 3/19/2007 8/25/1989 - 11/5/2003 8/20/1997 - 12/10/1997 9/17/1993Intermediate, Deep

2 5Number of Times Detected 4 929 - - 1Central

- -Number of Evaluation Criterion Exceedances 1 518 - - -

0.6 1.2Maximum Detected Concentration 0.6 51.613.4 - - 9.55

3/19/2007 3/9/2006Date of Maximum Detected Concentration 2/21/1985 8/25/19898/13/1991 - - 9/17/1993

0.6 0.8Most Recent Result 0.5 U 36.16.2 0.005 U 4 U 9.55

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 15 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
17 17Number of Samples Collected 17 -17 10 6 5EPAMW12AN/A

3/6/2003 - 11/19/2007 3/6/2003 - 11/19/2007Sample Date/Sample Date Range 3/6/2003 - 11/19/2007  - 3/6/2003 - 11/19/2007 3/6/2003 - 11/19/2007 11/5/2003 - 11/19/2007 11/5/2003 - 11/19/2007Bedrock

17 17Number of Times Detected - -17 1 6 4Central

- 17Number of Evaluation Criterion Exceedances - -17 1 - -

3.3 14Maximum Detected Concentration - -96 0.00331 2.7 2

11/11/2004 5/11/2007Date of Maximum Detected Concentration - -2/3/2004 11/5/2003 11/19/2007 8/22/2005

3.2 12Most Recent Result 0.5 U -53 0.005 U 2.7 0.1 U

15 15Number of Samples Collected 15 -15 9 5 4EPAMW13_01N/A

3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007Sample Date/Sample Date Range 3/6/2003 - 11/14/2007  - 3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007 11/5/2003 - 11/14/2007 11/5/2003 - 11/14/2007Deep

- 2Number of Times Detected - -2 - - -Central

- -Number of Evaluation Criterion Exceedances - -- - - -

- 0.8Maximum Detected Concentration - -2 - - -

- 3/6/2003Date of Maximum Detected Concentration - -3/6/2003 - - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 2 U 0.1 U

15 15Number of Samples Collected 15 -15 9 5 4EPAMW13_02N/A

3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007Sample Date/Sample Date Range 3/6/2003 - 11/14/2007  - 3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007Deep

- 2Number of Times Detected - -3 - - -Central

- -Number of Evaluation Criterion Exceedances - -- - - -

- 1Maximum Detected Concentration - -2 - - -

- 5/24/2004Date of Maximum Detected Concentration - -3/6/2003 - - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 2 U 0.1 U

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 16 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
18 18Number of Samples Collected 18 -18 9 6 4EPAMW13_03N/A

3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007Sample Date/Sample Date Range 3/6/2003 - 11/14/2007  - 3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007Deep

4 13Number of Times Detected - -18 - 2 4Central

- -Number of Evaluation Criterion Exceedances - -13 - 1 -

0.18 2.2Maximum Detected Concentration - -29 - 6.3 2.8

11/14/2007 5/24/2004Date of Maximum Detected Concentration - -5/10/2007 - 8/30/2005 11/14/2007

0.18 J 1.8Most Recent Result 0.5 U -14 0.005 U 3.7 2.8

17 17Number of Samples Collected 17 -17 11 6 4EPAMW13_04N/A

3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007Sample Date/Sample Date Range 3/6/2003 - 11/14/2007  - 3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007 11/7/2003 - 11/14/2007 11/7/2003 - 11/14/2007Deep

- 15Number of Times Detected - -16 - 5 4Central

- -Number of Evaluation Criterion Exceedances - -2 - - -

- 5.2Maximum Detected Concentration - -9.4 - 1.4 7.7

- 11/14/2007Date of Maximum Detected Concentration - -5/24/2004 - 11/22/2005 8/31/2005

0.5 U 5.2Most Recent Result 0.5 U -6.2 0.005 U 1.1 J 7.1

16 16Number of Samples Collected 16 -16 11 6 5EPAMW13_05N/A

3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007Sample Date/Sample Date Range 3/6/2003 - 11/14/2007  - 3/6/2003 - 11/14/2007 3/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007 11/6/2003 - 11/14/2007Intermediate

1 15Number of Times Detected - -16 - 5 5Central

- -Number of Evaluation Criterion Exceedances - -- - - -

0.1 2.7Maximum Detected Concentration - -4.1 - 3.1 5.5

11/14/2007 5/18/2005Date of Maximum Detected Concentration - -11/11/2004 - 8/31/2005 11/14/2007

0.5 U 1.4Most Recent Result 0.5 U -2.8 0.005 U 2.5 5.5

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 17 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
15 15Number of Samples Collected 15 -15 8 5 3EPAMW14_01N/A

7/16/2003 - 3/5/2008 7/16/2003 - 3/5/2008Sample Date/Sample Date Range 7/16/2003 - 3/5/2008  - 7/16/2003 - 3/5/2008 7/16/2003 - 8/22/2007 2/6/2004 - 8/22/2007 2/6/2004 - 11/14/2005Deep

- 6Number of Times Detected - -14 - 1 -Central

- -Number of Evaluation Criterion Exceedances - -2 - - -

- 2Maximum Detected Concentration - -18 - 1.3 -

- 7/16/2003Date of Maximum Detected Concentration - -7/16/2003 - 8/24/2005 -

0.5 U 0.5 UMost Recent Result 0.5 U -0.48 J 0.005 U 2 U 0.1 U

18 18Number of Samples Collected 18 -18 8 5 3EPAMW14_02N/A

7/16/2003 - 3/5/2008 7/16/2003 - 3/5/2008Sample Date/Sample Date Range 7/16/2003 - 3/5/2008  - 7/16/2003 - 3/5/2008 7/16/2003 - 8/22/2007 2/6/2004 - 8/22/2007 2/6/2004 - 11/15/2005Deep

- 15Number of Times Detected - -18 - - 2Central

- -Number of Evaluation Criterion Exceedances - -2 - - -

- 1.4Maximum Detected Concentration - -12 - - 0.08

- 7/16/2003Date of Maximum Detected Concentration - -7/16/2003 - - 8/26/2005

0.5 U 0.16 JMost Recent Result 0.5 U -0.63 0.005 U 2 U 0.1 UJ

23 23Number of Samples Collected 23 -23 14 8 5EPAMW14_03N/A

7/16/2003 - 3/5/2008 7/16/2003 - 3/5/2008Sample Date/Sample Date Range 7/16/2003 - 3/5/2008  - 7/16/2003 - 3/5/2008 7/16/2003 - 8/22/2007 2/9/2004 - 8/22/2007 2/9/2004 - 11/16/2005Intermediate

22 23Number of Times Detected 7 -23 - 8 5Central

- 14Number of Evaluation Criterion Exceedances - -23 - - -

1.2 9.4Maximum Detected Concentration 0.3 -62 - 4 9.7

2/27/2006 11/9/2004Date of Maximum Detected Concentration 11/9/2004 -11/10/2003 - 11/16/2005 11/16/2005

0.69 5.6Most Recent Result 0.5 U -25 0.005 U 3.8 9.7

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 18 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
15 15Number of Samples Collected 15 -15 8 5 3EPAMW14_04N/A

7/16/2003 - 3/5/2008 7/16/2003 - 3/5/2008Sample Date/Sample Date Range 7/16/2003 - 3/5/2008  - 7/16/2003 - 3/5/2008 7/16/2003 - 8/22/2007 2/9/2004 - 8/22/2007 2/9/2004 - 11/17/2005Intermediate

- 10Number of Times Detected 1 -15 - 5 3Central

- -Number of Evaluation Criterion Exceedances 1 -1 - - -

- 1.5Maximum Detected Concentration 0.74 -8.7 - 3.1 4.3

- 11/10/2003Date of Maximum Detected Concentration 2/7/2007 -11/10/2003 - 11/17/2005 11/17/2005

0.5 U 0.35 JMost Recent Result 0.5 U -3.1 0.005 U 2.5 4.3

14 14Number of Samples Collected 14 -14 8 5 4EPAMW15_01N/A

7/16/2003 - 11/15/2007 7/16/2003 - 11/15/2007Sample Date/Sample Date Range 7/16/2003 - 11/15/2007  - 7/16/2003 - 11/15/2007 7/16/2003 - 11/15/2007 2/4/2004 - 11/15/2007 2/4/2004 - 11/15/2007Deep

6 -Number of Times Detected - -5 4 - -Central

- -Number of Evaluation Criterion Exceedances - -- 4 - -

2.5 -Maximum Detected Concentration - -2.3 0.034 - -

7/16/2003 -Date of Maximum Detected Concentration - -7/16/2003 2/4/2004 - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.0083 2 U 0.1 U

15 15Number of Samples Collected 15 -15 9 7 4EPAMW15_02N/A

7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007Sample Date/Sample Date Range 7/17/2003 - 11/15/2007  - 7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007 2/4/2004 - 11/15/2007 2/4/2004 - 11/15/2007Deep

2 -Number of Times Detected - -2 2 1 1Central

- -Number of Evaluation Criterion Exceedances - -- 2 1 -

1.3 -Maximum Detected Concentration - -1.2 0.006 7.1 0.06

7/17/2003 -Date of Maximum Detected Concentration - -7/17/2003 11/29/2005 11/28/2005 2/4/2004

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 2 U 0.1 U

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 19 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
14 14Number of Samples Collected 14 -14 8 5 4EPAMW15_03N/A

7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007Sample Date/Sample Date Range 7/17/2003 - 11/15/2007  - 7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007 2/4/2004 - 11/15/2007 2/4/2004 - 11/15/2007Deep

12 -Number of Times Detected - -3 1 - 4Central

- -Number of Evaluation Criterion Exceedances - -- 1 - -

3.5 -Maximum Detected Concentration - -2.2 0.004 - 1.5

7/17/2003 -Date of Maximum Detected Concentration - -7/17/2003 11/29/2005 - 11/15/2007

0.73 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 2 U 1.5

15 15Number of Samples Collected 15 -15 9 5 4EPAMW15_04N/A

7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007Sample Date/Sample Date Range 7/17/2003 - 11/15/2007  - 7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007 2/4/2004 - 11/15/2007 2/4/2004 - 11/15/2007Intermediate

13 -Number of Times Detected - -2 1 - 4Central

- -Number of Evaluation Criterion Exceedances - -- 1 - -

2.2 -Maximum Detected Concentration - -2 0.0102 - 2.1

7/17/2003 -Date of Maximum Detected Concentration - -7/17/2003 2/4/2004 - 11/15/2007

0.51 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 2 U 2.1

17 17Number of Samples Collected 17 -17 9 6 5EPAMW15_05N/A

7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007Sample Date/Sample Date Range 7/17/2003 - 11/15/2007  - 7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007 2/5/2004 - 11/15/2007 2/5/2004 - 11/15/2007Intermediate

17 -Number of Times Detected 1 -17 6 6 5Central

15 -Number of Evaluation Criterion Exceedances - -- 6 - 5

22 -Maximum Detected Concentration 0.049 -1.8 0.29 3.3 16
8/4/2004 -Date of Maximum Detected Concentration 11/14/2006 -5/20/2004 9/6/2005 12/1/2005 2/5/2004

6.9 0.5 UMost Recent Result 0.5 U -0.83 0.19 2.1 15
Notes: California maximum contaminant level

California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 20 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Central Area 3
21 21Number of Samples Collected 21 -21 11 7 6EPAMW15_06N/A

7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007Sample Date/Sample Date Range 7/17/2003 - 11/15/2007  - 7/17/2003 - 11/15/2007 7/17/2003 - 11/15/2007 2/5/2004 - 11/15/2007 2/5/2004 - 11/15/2007Intermediate

21 1Number of Times Detected 1 -21 8 7 6Central

- -Number of Evaluation Criterion Exceedances - -- 8 - 6

4.2 0.11Maximum Detected Concentration 0.1 -4 0.413 4.4 19
5/20/2004 11/10/2004Date of Maximum Detected Concentration 11/10/2004 -5/20/2004 2/5/2004 9/7/2005 2/5/2004

2 0.5 UMost Recent Result 0.5 U -1.4 0.23 2.8 16
11 11Number of Samples Collected 11 211 6 4 1EPAMW17N/A

2/15/2005 - 11/19/2007 2/15/2005 - 11/19/2007Sample Date/Sample Date Range 2/15/2005 - 11/19/2007 2/21/2006 - 5/24/20062/15/2005 - 11/19/2007 2/21/2006 - 11/19/2007 2/21/2006 - 11/19/2007 11/19/2007Bedrock

3 -Number of Times Detected - -4 1 - -Central

- -Number of Evaluation Criterion Exceedances - -1 1 - -

0.32 -Maximum Detected Concentration - -7.6 0.01 - -

12/6/2005 -Date of Maximum Detected Concentration - -12/6/2005 2/21/2006 - -

0.5 U 0.5 UMost Recent Result 0.5 U 0.1 U0.5 U 0.005 U 2 U 0.1 U

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 21 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
20 15Number of Samples Collected 20 621 13 2 101900017N/A

6/30/1981 - 8/8/2007 5/16/1989 - 8/8/2007Sample Date/Sample Date Range 6/30/1981 - 8/8/2007 4/15/1986 - 5/4/19941/11/1980 - 8/8/2007 8/25/1989 - 2/21/2003 7/10/1997 - 12/11/1997 9/17/1993Intermediate, Deep

- -Number of Times Detected - 6- - 1 1NE

- -Number of Evaluation Criterion Exceedances - 1- - - -

- -Maximum Detected Concentration - 50.4- - 5.6 4.83

- -Date of Maximum Detected Concentration - 4/15/1986- - 7/10/1997 9/17/1993

0.5 U 0.5 UMost Recent Result 0.5 U 28.80.5 U 0.005 U 4 U 4.83

37 18Number of Samples Collected 37 738 13 2 101900026N/A

9/24/1981 - 9/11/2007 6/5/1989 - 9/11/2007Sample Date/Sample Date Range 9/24/1981 - 9/11/2007 5/6/1985 - 3/27/19951/11/1980 - 9/11/2007 6/7/1990 - 1/27/2003 7/10/1997 - 12/23/1997 9/8/1993Intermediate, Deep

- -Number of Times Detected - 71 - - 1NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 230.03 - - 1.96

- -Date of Maximum Detected Concentration - 5/6/19851/11/1980 - - 9/8/1993

0.5 U 0.5 UMost Recent Result 0.5 U 12.10.5 U 0.005 U 4 U 1.96

6 6Number of Samples Collected 6 56 5 1 101900547N/A

9/21/2000 - 8/24/2005 9/21/2000 - 8/24/2005Sample Date/Sample Date Range 9/21/2000 - 8/24/2005 9/21/2000 - 10/18/20049/21/2000 - 8/24/2005 9/21/2000 - 11/17/2005 8/24/2005 8/24/2005Intermediate

- -Number of Times Detected - 5- - 1 1NE

- -Number of Evaluation Criterion Exceedances - 5- - - 1

- -Maximum Detected Concentration - 65.7- - 5.4 12
- -Date of Maximum Detected Concentration - 9/21/2000- - 8/24/2005 8/24/2005

0.5 U 0.5 UMost Recent Result 0.5 U 56.50.5 U 0.0052 U 5.4 12
Notes: California maximum contaminant level

California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 22 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
32 10Number of Samples Collected 14 4515 9 1 -01900935N/A

7/21/1981 - 12/10/2007 10/11/1994 - 9/18/2007Sample Date/Sample Date Range 7/21/1981 - 9/18/2007 1/28/1985 - 11/7/19941/11/1980 - 9/18/2007 10/11/1994 - 10/10/2003 9/28/2000  - Intermediate, Deep

25 -Number of Times Detected - 452 1 - -NE

3 -Number of Evaluation Criterion Exceedances - 9- 1 - -

5.3 -Maximum Detected Concentration - 1060.17 0.0092 - -

10/4/2007 -Date of Maximum Detected Concentration - 12/18/19898/3/1982 9/25/2003 - -

4.6 0.5 UMost Recent Result 0.5 U 61.10.5 U 0.005 U 5 U -

19 17Number of Samples Collected 19 1620 13 1 201901671N/A

8/31/1981 - 10/15/2007 6/21/1989 - 10/15/2007Sample Date/Sample Date Range 8/31/1981 - 10/15/2007 10/27/1970 - 8/24/19941/12/1980 - 10/15/2007 9/15/1989 - 3/12/2003 9/5/2000 6/25/1979 - 8/27/1993Intermediate, Deep

- -Number of Times Detected - 161 - - 2NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 350.01 - - 7.29

- -Date of Maximum Detected Concentration - 4/19/19941/12/1980 - - 8/27/1993

0.5 U 0.5 UMost Recent Result 0.5 U 34.50.5 U 0.005 U 5 U 7.29

45 17Number of Samples Collected 19 1420 15 1 501902785N/A

8/31/1981 - 1/11/2007 6/21/1989 - 4/25/2006Sample Date/Sample Date Range 8/31/1981 - 4/25/2006 10/29/1968 - 11/17/19941/12/1980 - 4/25/2006 9/15/1989 - 4/24/2003 9/5/2000 8/17/1982 - 8/27/1993Intermediate, Deep

30 -Number of Times Detected - 14- - - 5NE

- -Number of Evaluation Criterion Exceedances - -- - - -

1.8 -Maximum Detected Concentration - 38- - - 8.6

1/11/2007 -Date of Maximum Detected Concentration - 11/2/1988- - - 11/2/1988

1.8 0.5 UMost Recent Result 0.5 U 16.70.5 U 0.005 U 5 U 3.5

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 23 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
8 2Number of Samples Collected 6 37 - - -01902786N/A

8/31/1981 - 8/13/1993 3/21/1985 - 8/13/1993Sample Date/Sample Date Range 8/31/1981 - 8/13/1993 6/13/1978 - 8/13/19931/12/1980 - 8/13/1993  -  -  - Intermediate, Deep

8 -Number of Times Detected - 31 - - -NE

4 -Number of Evaluation Criterion Exceedances - -- - - -(not in service)

15 -Maximum Detected Concentration - 38.60.09 - - -

8/13/1993 -Date of Maximum Detected Concentration - 8/13/19931/12/1980 - - -

15 0.2 UMost Recent Result 0.2 U 38.60.25 U - - -

19 15Number of Samples Collected 19 622 13 3 101902789N/A

7/8/1981 - 8/8/2007 5/16/1989 - 8/8/2007Sample Date/Sample Date Range 7/8/1981 - 8/8/2007 7/31/1984 - 8/10/19931/10/1980 - 8/8/2007 8/25/1989 - 2/21/2003 12/10/1997 - 7/6/2000 8/25/1993Intermediate, Deep

1 -Number of Times Detected - 62 - - 1NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.3 -Maximum Detected Concentration - 14.31.5 - - 2.12

7/8/1981 -Date of Maximum Detected Concentration - 7/24/19901/10/1980 - - 8/25/1993

0.5 U 0.5 UMost Recent Result 0.5 U 9.80.5 U 0.005 U 5 U 2.12

24 19Number of Samples Collected 24 424 14 1 801902792N/A

9/24/1981 - 12/19/2007 6/5/1989 - 12/19/2007Sample Date/Sample Date Range 9/24/1981 - 12/19/2007 9/5/1989 - 9/26/19949/24/1981 - 12/19/2007 9/5/1989 - 1/27/2003 7/10/1997 8/8/1983 - 9/8/1993Intermediate, Deep

- -Number of Times Detected - 4- - - 8NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 20.7- - - 3.48

- -Date of Maximum Detected Concentration - 9/5/1989- - - 9/7/1988

0.5 U 0.5 UMost Recent Result 0.5 U 10.50.5 U 0.005 U 4 U 2.4

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 24 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
7 5Number of Samples Collected 7 47 4 1 101902979N/A

5/5/1987 - 8/24/2005 8/1/2001 - 8/24/2005Sample Date/Sample Date Range 5/5/1987 - 8/24/2005 8/1/2001 - 10/18/20045/5/1987 - 8/24/2005 8/1/2001 - 11/17/2005 8/24/2005 8/24/2005Deep

1 -Number of Times Detected - 4- - 1 1NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.13 -Maximum Detected Concentration - 23- - 1.1 4.5

8/24/2005 -Date of Maximum Detected Concentration - 10/4/2002- - 8/24/2005 8/24/2005

0.13 LJ 0.5 UMost Recent Result 0.5 U 10.10.5 U 0.005 U 1.1 J 4.5

24 21Number of Samples Collected 24 6524 17 2 101903059N/A

1/19/1987 - 9/18/2007 5/2/1989 - 9/18/2007Sample Date/Sample Date Range 1/19/1987 - 9/18/2007 8/27/1984 - 11/7/19941/19/1987 - 9/18/2007 8/7/1989 - 9/25/2003 6/10/1997 - 8/14/1997 8/23/1993Intermediate, Deep

- -Number of Times Detected - 65- - - 1NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 21- - - 1.44

- -Date of Maximum Detected Concentration - 1/23/1989- - - 8/23/1993

0.5 U 0.5 UMost Recent Result 0.5 U 7.690.5 U 0.005 U 4 U 1.44

13 13Number of Samples Collected 13 -13 9 2 -08000157N/A

3/13/1997 - 9/11/2007 3/13/1997 - 9/11/2007Sample Date/Sample Date Range 3/13/1997 - 9/11/2007  - 3/13/1997 - 9/11/2007 3/13/1997 - 1/27/2003 7/10/1997 - 12/23/1997  - Deep

- -Number of Times Detected - -- - - -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - -- - - -

- -Date of Maximum Detected Concentration - -- - - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 4 U -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 25 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
9 9Number of Samples Collected 9 29 5 4 -EPAMW16_01N/A

3/30/2005 - 2/27/2008 3/30/2005 - 2/27/2008Sample Date/Sample Date Range 3/30/2005 - 2/27/2008 2/22/2006 - 6/2/20063/30/2005 - 2/27/2008 2/22/2006 - 8/20/2007 2/22/2006 - 8/20/2007  - Eastern Alluvial

- -Number of Times Detected - 12 1 - -NE

- -Number of Evaluation Criterion Exceedances - -- 1 - -

- -Maximum Detected Concentration - 0.060.26 0.025 - -

- -Date of Maximum Detected Concentration - 6/2/20063/30/2005 2/22/2006 - -

0.5 U 0.5 UMost Recent Result 0.5 U 0.06 J0.5 U 0.005 U 2 U -

9 9Number of Samples Collected 9 29 4 3 -EPAMW16_02N/A

3/30/2005 - 2/28/2008 3/30/2005 - 2/28/2008Sample Date/Sample Date Range 3/30/2005 - 2/28/2008 2/22/2006 - 6/2/20063/30/2005 - 2/28/2008 2/22/2006 - 8/20/2007 2/22/2006 - 8/20/2007  - Eastern Alluvial

1 -Number of Times Detected - -2 - - -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.15 -Maximum Detected Concentration - -0.13 - - -

8/20/2007 -Date of Maximum Detected Concentration - -3/30/2005 - - -

0.5 U 0.5 UMost Recent Result 0.5 U 0.1 UJ0.5 U 0.005 U 2 U -

9 9Number of Samples Collected 9 29 4 4 -EPAMW16_03N/A

3/30/2005 - 2/28/2008 3/30/2005 - 2/28/2008Sample Date/Sample Date Range 3/30/2005 - 2/28/2008 2/23/2006 - 6/2/20063/30/2005 - 2/28/2008 2/23/2006 - 8/20/2007 2/23/2006 - 8/20/2007  - Eastern Alluvial

- -Number of Times Detected - 22 - 1 -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 0.460.31 - 2.6 -

- -Date of Maximum Detected Concentration - 6/2/20068/20/2007 - 8/20/2007 -

0.5 U 0.5 UMost Recent Result 0.5 U 0.46 J0.5 U 0.005 U 2.6 -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
9 9Number of Samples Collected 9 29 4 4 -EPAMW16_04N/A

3/31/2005 - 2/28/2008 3/31/2005 - 2/28/2008Sample Date/Sample Date Range 3/31/2005 - 2/28/2008 2/23/2006 - 6/5/20063/31/2005 - 2/28/2008 2/23/2006 - 8/20/2007 2/23/2006 - 8/20/2007  - Eastern Alluvial

1 -Number of Times Detected - 2- - 3 -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.14 -Maximum Detected Concentration - 7.3- - 2.8 -

2/23/2006 -Date of Maximum Detected Concentration - 6/5/2006- - 6/5/2006 -

0.5 U 0.5 UMost Recent Result 0.5 U 7.30.5 U 0.005 U 2 U -

10 10Number of Samples Collected 10 210 5 4 -EPAMW16_05N/A

3/31/2005 - 3/4/2008 3/31/2005 - 3/4/2008Sample Date/Sample Date Range 3/31/2005 - 3/4/2008 2/24/2006 - 6/5/20063/31/2005 - 3/4/2008 2/24/2006 - 8/21/2007 2/24/2006 - 8/21/2007  - Eastern Alluvial

7 -Number of Times Detected - 21 1 4 -NE

- -Number of Evaluation Criterion Exceedances - -- 1 - -

0.23 -Maximum Detected Concentration - 9.60.14 0.014 2.7 -

2/24/2006 -Date of Maximum Detected Concentration - 6/5/20063/31/2005 2/24/2006 8/21/2007 -

0.5 U 0.5 UMost Recent Result 0.5 U 9.60.5 U 0.005 U 2.7 -

11 11Number of Samples Collected 11 311 4 4 -EPAMW16_06N/A

3/31/2005 - 3/4/2008 3/31/2005 - 3/4/2008Sample Date/Sample Date Range 3/31/2005 - 3/4/2008 3/1/2006 - 8/21/20073/31/2005 - 3/4/2008 3/1/2006 - 8/21/2007 3/1/2006 - 8/21/2007  - Eastern Alluvial

7 -Number of Times Detected - 3- - 4 -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.2 -Maximum Detected Concentration - 17- - 4.1 -

2/6/2007 -Date of Maximum Detected Concentration - 3/1/2006- - 3/1/2006 -

0.5 U 0.5 UMost Recent Result 0.5 U 110.5 U 0.005 U 3 -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
Page 27 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
11 11Number of Samples Collected 11 511 7 6 -EPAMW16_07N/A

3/31/2005 - 3/4/2008 3/31/2005 - 3/4/2008Sample Date/Sample Date Range 3/31/2005 - 3/4/2008 3/1/2006 - 8/21/20073/31/2005 - 3/4/2008 3/1/2006 - 8/21/2007 3/1/2006 - 8/21/2007  - Eastern Alluvial

1 -Number of Times Detected - 51 - 6 -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.049 -Maximum Detected Concentration - 290.23 - 3.3 -

2/6/2007 -Date of Maximum Detected Concentration - 3/1/20063/31/2005 - 3/1/2006 -

0.5 U 0.5 UMost Recent Result 0.5 U 240.5 U 0.005 U 2.3 -

7 2Number of Samples Collected 7 -7 1 - 1W11TCSW119

2/24/1993 - 1/26/2007 2/18/2004 - 1/26/2007Sample Date/Sample Date Range 2/24/1993 - 1/26/2007  - 2/24/1993 - 1/26/2007 2/18/2004  - 1/26/2007Shallow

7 -Number of Times Detected - -4 - - 1NE

7 -Number of Evaluation Criterion Exceedances - -1 - - 1

950 -Maximum Detected Concentration - -6.6 - - 17.5
2/18/2004 -Date of Maximum Detected Concentration - -2/18/2004 - - 1/26/2007

155.7 0.5 UMost Recent Result 0.5 U -1.5 5 U - 17.5
7 2Number of Samples Collected 7 -7 1 - 1W11TCSW219

2/24/1993 - 1/26/2007 2/18/2004 - 1/26/2007Sample Date/Sample Date Range 2/24/1993 - 1/26/2007  - 2/24/1993 - 1/26/2007 2/18/2004  - 1/26/2007Shallow

7 -Number of Times Detected - -4 - - 1NE

7 -Number of Evaluation Criterion Exceedances - -- - - 1

370 -Maximum Detected Concentration - -3.5 - - 18.5
2/18/2004 -Date of Maximum Detected Concentration - -2/18/2004 - - 1/26/2007

14.2 0.5 UMost Recent Result 0.5 U -0.5 U 5 U - 18.5
Notes: California maximum contaminant level

California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
7 2Number of Samples Collected 7 -7 2 1 1W11TCSW319

2/24/1993 - 1/26/2007 2/18/2004 - 1/26/2007Sample Date/Sample Date Range 2/24/1993 - 1/26/2007  - 2/24/1993 - 1/26/2007 2/18/2004 - 1/26/2007 1/26/2007 1/26/2007Shallow

7 1Number of Times Detected - -6 - - 1NE

8 -Number of Evaluation Criterion Exceedances - -3 - - -

940 0.9Maximum Detected Concentration - -13.2 - - 5.6

2/18/2004 1/26/2007Date of Maximum Detected Concentration - -1/26/2007 - - 1/26/2007

338.8 0.9Most Recent Result 0.5 U -13.2 0.005 U 1 U 5.6

1 1Number of Samples Collected 1 -1 - - 1W11TCSW419

1/25/2007 1/25/2007Sample Date/Sample Date Range 1/25/2007  - 1/25/2007  -  - 1/25/2007Shallow

1 -Number of Times Detected - -- - - 1NE

1 -Number of Evaluation Criterion Exceedances - -- - - 1

24.7 -Maximum Detected Concentration - -- - - 17.5
1/25/2007 -Date of Maximum Detected Concentration - -- - - 1/25/2007

24.7 0.5 UMost Recent Result 0.5 U -0.5 U - - 17.5

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-8
Summary of Key COPCs Detected in Groundwater in Excess of Evaluation Criteria

San Gabriel Valley Area 3 Superfund Site
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
1 1Number of Samples Collected 1 11 - - -W11TCSW519

3/13/2007 3/13/2007Sample Date/Sample Date Range 3/13/2007 3/13/20073/13/2007  -  -  - Shallow

1 -Number of Times Detected - 1- - - -NE

1 -Number of Evaluation Criterion Exceedances - -- - - -

19.4 -Maximum Detected Concentration - 9.9- - - -

3/13/2007 -Date of Maximum Detected Concentration - 3/13/2007- - - -

19.4 0.5 UMost Recent Result 0.5 U 9.90.5 U - - -

2 2Number of Samples Collected 2 -2 2 2 2W11TCSW619

1/29/2007 1/29/2007Sample Date/Sample Date Range 1/29/2007  - 1/29/2007 1/29/2007 1/29/2007 1/29/2007Shallow

2 -Number of Times Detected - -2 - - -NE

2 -Number of Evaluation Criterion Exceedances - -- - - -

380.8 -Maximum Detected Concentration - -4.4 - - -

1/29/2007 -Date of Maximum Detected Concentration - -1/29/2007 - - -

380.8 0.5 UMost Recent Result 0.5 U -4.4 0.005 U 1 U 0.1 U

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
1 1Number of Samples Collected 1 11 - - -W11TCSW719

3/13/2007 3/13/2007Sample Date/Sample Date Range 3/13/2007 3/13/20073/13/2007  -  -  - Shallow

1 -Number of Times Detected - 11 - - -NE

1 -Number of Evaluation Criterion Exceedances - -- - - -

639.5 -Maximum Detected Concentration - 9.34 - - -

3/13/2007 -Date of Maximum Detected Concentration - 3/13/20073/13/2007 - - -

639.5 0.5 UMost Recent Result 0.5 U 9.34 - - -

1 1Number of Samples Collected 1 -1 - - 1W11TCSW919

1/26/2007 1/26/2007Sample Date/Sample Date Range 1/26/2007  - 1/26/2007  -  - 1/26/2007Shallow

1 -Number of Times Detected - -1 - - 1NE

1 -Number of Evaluation Criterion Exceedances - -- - - 1

20.1 -Maximum Detected Concentration - -0.9 - - 11.4
1/26/2007 -Date of Maximum Detected Concentration - -1/26/2007 - - 1/26/2007

20.1 0.5 UMost Recent Result 0.5 U -0.9 - - 11.4

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
1 1Number of Samples Collected 1 -1 - - 1W11TCW1019

1/25/2007 1/25/2007Sample Date/Sample Date Range 1/25/2007  - 1/25/2007  -  - 1/25/2007Shallow

1 -Number of Times Detected - -1 - - 1NE

1 -Number of Evaluation Criterion Exceedances - -- - - -

100 -Maximum Detected Concentration - -2 - - 5.2

1/25/2007 -Date of Maximum Detected Concentration - -1/25/2007 - - 1/25/2007

100 0.5 UMost Recent Result 0.5 U -2 - - 5.2

1 1Number of Samples Collected 1 -1 1 1 1W11TCW1119

1/22/2007 1/22/2007Sample Date/Sample Date Range 1/22/2007  - 1/22/2007 1/22/2007 1/22/2007 1/22/2007Shallow

1 -Number of Times Detected - -1 - - 1NE

1 -Number of Evaluation Criterion Exceedances - -- - - -

21.1 -Maximum Detected Concentration - -1.4 - - 7.2

1/22/2007 -Date of Maximum Detected Concentration - -1/22/2007 - - 1/22/2007

21.1 0.5 UMost Recent Result 0.5 U -1.4 0.005 U 1 U 7.2

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
1 1Number of Samples Collected 1 -1 1 1 1W11TCW1219

1/29/2007 1/29/2007Sample Date/Sample Date Range 1/29/2007  - 1/29/2007 1/29/2007 1/29/2007 1/29/2007Intermediate

1 -Number of Times Detected - -- - - 1NE

- -Number of Evaluation Criterion Exceedances - -- - - 1

1.8 -Maximum Detected Concentration - -- - - 18.5
1/29/2007 -Date of Maximum Detected Concentration - -- - - 1/29/2007

1.8 0.5 UMost Recent Result 0.5 U -0.5 U 0.005 U 1 U 18.5
2 2Number of Samples Collected 2 -2 2 - -W12NVJW121

2/3/2003 - 2/4/2003 2/3/2003 - 2/4/2003Sample Date/Sample Date Range 2/3/2003 - 2/4/2003  - 2/3/2003 - 2/4/2003 2/3/2003 - 2/4/2003  -  - Intermediate

2 -Number of Times Detected - -- - - -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

1.3 -Maximum Detected Concentration - -- - - -

2/3/2003 -Date of Maximum Detected Concentration - -- - - -

0.76 0.5 UMost Recent Result 0.5 U -0.5 U 0.5 U - -

5 5Number of Samples Collected 5 -5 5 - -W12NVJW221

8/19/2004 - 6/13/2007 8/19/2004 - 6/13/2007Sample Date/Sample Date Range 8/19/2004 - 6/13/2007  - 8/19/2004 - 6/13/2007 8/19/2004 - 6/13/2007  -  - Intermediate

1 -Number of Times Detected - -- - - -NE

1 -Number of Evaluation Criterion Exceedances - -- - - -

9.69 -Maximum Detected Concentration - -- - - -

8/19/2004 -Date of Maximum Detected Concentration - -- - - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Northeastern Area 3
5 5Number of Samples Collected 5 -5 5 - -W12NVJW321

8/19/2004 - 6/13/2007 8/19/2004 - 6/13/2007Sample Date/Sample Date Range 8/19/2004 - 6/13/2007  - 8/19/2004 - 6/13/2007 8/19/2004 - 6/13/2007  -  - Intermediate

3 -Number of Times Detected - -- - - -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

2.8 -Maximum Detected Concentration - -- - - -

12/18/2006 -Date of Maximum Detected Concentration - -- - - -

0.95 0.5 UMost Recent Result 0.5 U -0.5 U 0.5 U - -

4 4Number of Samples Collected 4 -4 4 - -W12NVW1R21

9/21/2006 - 6/13/2007 9/21/2006 - 6/13/2007Sample Date/Sample Date Range 9/21/2006 - 6/13/2007  - 9/21/2006 - 6/13/2007 9/21/2006 - 6/13/2007  -  - Intermediate

- -Number of Times Detected - -- - - -NE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - -- - - -

- -Date of Maximum Detected Concentration - -- - - -

0.5 U 0.5 UMost Recent Result 0.5 U -0.5 U 0.5 U - -

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southeastern Area 3
18 15Number of Samples Collected 18 519 12 1 101900016N/A

7/8/1981 - 11/7/2007 5/15/1989 - 11/7/2007Sample Date/Sample Date Range 7/8/1981 - 11/7/2007 4/8/1986 - 5/4/19951/11/1980 - 11/7/2007 8/24/1989 - 5/28/2003 8/20/1997 9/17/1993Intermediate, Deep

- -Number of Times Detected - 5- - - 1SE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 11.9- - - 1.24

- -Date of Maximum Detected Concentration - 8/24/1989- - - 9/17/1993

0.5 U 0.5 UMost Recent Result 0.5 U 10.50.5 U 0.005 U 1 U 1.24

23 18Number of Samples Collected 20 422 13 2 501900514N/A

5/14/1980 - 8/14/2007 12/6/1983 - 8/14/2007Sample Date/Sample Date Range 7/22/1981 - 8/14/2007 7/17/1989 - 8/15/19941/14/1980 - 8/14/2007 7/17/1989 - 7/16/2003 8/26/1997 - 12/3/1997 8/10/1983 - 7/19/1993Intermediate, Deep

2 -Number of Times Detected - 41 - - 5SE

- -Number of Evaluation Criterion Exceedances - -- - - -

0.77 -Maximum Detected Concentration - 12.40.03 - - 2.4

8/8/1996 -Date of Maximum Detected Concentration - 8/15/19941/14/1980 - - 8/28/1984

0.5 U 0.5 UMost Recent Result 0.5 U 12.40.5 U 0.005 U 4 U 0.6

19 9Number of Samples Collected 13 615 7 2 101900515N/A

5/14/1980 - 12/3/1997 12/6/1983 - 8/26/1997Sample Date/Sample Date Range 7/22/1981 - 8/26/1997 1/12/1984 - 8/15/19941/14/1980 - 8/26/1997 7/17/1989 - 8/26/1997 8/26/1997 - 12/3/1997 7/19/1993Intermediate, Deep

7 -Number of Times Detected - 6- - - 1SE

- -Number of Evaluation Criterion Exceedances - -- - - -(not in service)

1.4 -Maximum Detected Concentration - 26.4- - - 4.2

4/18/1997 -Date of Maximum Detected Concentration - 1/9/1990- - - 7/19/1993

0.9 0.5 UMost Recent Result 0.5 U 30.5 U 0.5 U 4 U 4.2

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southeastern Area 3
12 7Number of Samples Collected 12 4912 6 - 101900921N/A

9/10/1981 - 10/11/1994 5/1/1989 - 10/11/1994Sample Date/Sample Date Range 9/10/1981 - 10/11/1994 1/20/1983 - 10/9/19909/10/1981 - 10/11/1994 7/12/1989 - 10/11/1994  - 1/20/1983Intermediate

- -Number of Times Detected - 491 - - 1SE

- -Number of Evaluation Criterion Exceedances - -- - - -(not in service)

- -Maximum Detected Concentration - 290.25 - - 4.5

- -Date of Maximum Detected Concentration - 1/15/19909/10/1981 - - 1/20/1983

0.5 U 0.5 UMost Recent Result 0.5 U 3.90.5 U 0.5 U - 4.5

23 19Number of Samples Collected 20 6749 15 1 101900926N/A

4/17/1989 - 12/10/2007 5/2/1989 - 9/18/2007Sample Date/Sample Date Range 4/17/1989 - 9/18/2007 1/28/1985 - 11/7/19944/17/1989 - 12/10/2007 8/7/1989 - 9/25/2003 8/11/1997 8/23/1993Intermediate

3 -Number of Times Detected - 6638 - - 1SE

- -Number of Evaluation Criterion Exceedances - -1 - - -

0.8 -Maximum Detected Concentration - 205.9 - - 0.8

12/10/2007 -Date of Maximum Detected Concentration - 7/21/19866/21/2001 - - 8/23/1993

0.8 0.5 UMost Recent Result 0.5 U 4.82.3 0.005 U 1 U 0.8

58 24Number of Samples Collected 30 6677 22 1 101900927N/A

7/21/1981 - 12/10/2007 5/2/1989 - 9/18/2007Sample Date/Sample Date Range 7/21/1981 - 9/18/2007 1/18/1984 - 11/7/19941/11/1980 - 12/10/2007 8/7/1989 - 10/10/2003 8/11/1997 8/23/1993Intermediate

37 -Number of Times Detected - 6654 1 - 1SE

- -Number of Evaluation Criterion Exceedances - -- 1 - -

2.8 -Maximum Detected Concentration - 264.7 0.005 - 2.16

12/6/2006 -Date of Maximum Detected Concentration - 2/16/198712/10/2007 10/10/2003 - 8/23/1993

2.2 0.5 UMost Recent Result 0.5 U 13.94.7 0.005 U 1 U 2.16

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Page 36 of 37

Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southeastern Area 3
45 12Number of Samples Collected 16 2432 11 1 1001901669N/A

8/31/1981 - 3/9/2001 6/21/1989 - 9/5/2000Sample Date/Sample Date Range 8/31/1981 - 9/5/2000 10/3/1967 - 6/28/19941/12/1980 - 3/9/2001 9/15/1989 - 9/5/2000 9/5/2000 11/20/1978 - 8/27/1993Intermediate

38 -Number of Times Detected - 249 - - 10SE

- -Number of Evaluation Criterion Exceedances - 17- - - 7(not in service)

1.9 -Maximum Detected Concentration - 790.88 - - 18.94
2/8/1999 -Date of Maximum Detected Concentration - 6/29/19931/13/1997 - - 8/23/1989

1 0.5 UMost Recent Result 0.5 U 55.80.5 U 0.5 U 5 U 14.7
39 19Number of Samples Collected 23 1326 27 2 108000067N/A

8/31/1981 - 10/15/2007 6/21/1989 - 7/10/2007Sample Date/Sample Date Range 8/31/1981 - 7/10/2007 6/6/1984 - 6/28/19941/12/1980 - 10/15/2007 9/15/1989 - 10/15/2007 9/12/1997 - 9/5/2000 8/27/1993Intermediate, Deep

12 -Number of Times Detected - 133 7 - 1SE

- -Number of Evaluation Criterion Exceedances - -- 7 - -

1.8 -Maximum Detected Concentration - 19.60.6 0.0153 - 3.65

1/11/2007 -Date of Maximum Detected Concentration - 6/29/19936/30/2006 3/12/2003 - 8/27/1993

1.2 0.5 UMost Recent Result 0.5 U 9.80.5 U 0.005 U 5 U 3.65

19 19Number of Samples Collected 19 1343 15 3 208000123N/A

12/17/1990 - 7/10/2007 12/17/1990 - 7/10/2007Sample Date/Sample Date Range 12/17/1990 - 7/10/2007 12/17/1990 - 6/8/199412/17/1990 - 7/10/2007 12/17/1990 - 3/12/2003 9/3/1997 - 9/5/2000 12/17/1990 - 11/22/1993Intermediate, Deep

- -Number of Times Detected - 1212 - - 1SE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 2.30.83 - - 0.32

- -Date of Maximum Detected Concentration - 12/29/19939/16/2002 - - 12/17/1990

0.5 U 0.5 UMost Recent Result 0.5 U 1.50.5 U 0.005 U 5 U 0.4 U

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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Remedial Investigation

Facility 
Identifier

Well/Zone/
Geographic Area Data Characteristics
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Units µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L
Most Protective Evaluation Criterion 5a 5a 6a 0.005b 0.5a 6b 45a 10a

Key Contaminants of Potential Concern (COPCs)

Southeastern Area 3
19 17Number of Samples Collected 17 317 15 2 108000133N/A

6/14/1991 - 7/10/2007 6/14/1991 - 7/10/2007Sample Date/Sample Date Range 6/14/1991 - 7/10/2007 6/14/1991 - 6/23/19946/14/1991 - 7/10/2007 6/14/1991 - 3/12/2003 9/3/1997 - 9/5/2000 8/27/1993Deep

1 -Number of Times Detected - 3- 1 - 1SE

- -Number of Evaluation Criterion Exceedances - -- 1 - -

0.58 -Maximum Detected Concentration - 2.8- 0.01 - 0.58

9/16/2002 -Date of Maximum Detected Concentration - 6/14/1991- 9/16/2002 - 8/27/1993

0.5 U 0.5 UMost Recent Result 0.5 U 1.50.5 U 0.005 U 5 U 0.58

16 16Number of Samples Collected 16 216 12 1 -08000146N/A

3/4/1992 - 8/14/2007 3/4/1992 - 8/14/2007Sample Date/Sample Date Range 3/4/1992 - 8/14/2007 3/4/1992 - 8/15/19943/4/1992 - 8/14/2007 3/4/1992 - 7/31/2002 8/28/1997  - Intermediate, Deep

- -Number of Times Detected - 2- - - -SE

- -Number of Evaluation Criterion Exceedances - -- - - -

- -Maximum Detected Concentration - 7.6- - - -

- -Date of Maximum Detected Concentration - 8/15/1994- - - -

0.5 U 0.5 UMost Recent Result 0.5 U 7.60.5 U 0.005 U 1 U -

950 98.8Maximum Concentration for All Wells 3.2 6482300 0.413 7.1 19

Notes: California maximum contaminant level
California Department of Public Health Notification Level
Concentrations detected above the most protective evaluation criterion are bolded.
The number of evaluation criterion exceedances only included detected results.

a

b
NE = Northeastern, SE = Southeastern, SW = Southwestern, and NW = Northwestern
U, UJ = analyte not detected above indicated detection limit.
J, LJ = concentration is estimated.
- = not applicable
µg/L  = micrograms per liter
mg/L = milligrams per liter
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TABLE 4-9
Summary of Investigations at Potential Point Sources of Contamination in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 4

Potential Source Type1
Facility 

Tracking 
Number2

Geographic 
Location within 

Area 33

Activities Associated with Potential 
COPC Use/Release

COPCs Detected in Soil 
Vapor4

COPCs Detected 
in Soil4

Key COPCs Detected in 
Groundwater5

Other COPCs Detected in 
Groundwater6

Groundwater 
Monitoring Wells 

Installed5

Agency Overseeing 
Investigation

Investigation 
Status7 Notes

Manufacturing and 
Chemical Storage 1 SW Manufacturing PCE, TCE, other chlorinated 

VOCs, BTEX TCE PCE, TCE, cis 1,2-DCE, 1,2,3-
TCP, carbon tetrachloride 1,1-DCE, 1,4-dioxane

W12ASMW1 
W12ASMW2  
W12ASMW3

LARWQCB Open ---

Manufacturing and 
Chemical Storage 2 SW Miscellaneous manufacturing PCE, TCE, other chlorinated 

VOCs, BTEX
chlorinated VOCs, BTEX, 
TPH --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 3 SW Former industrial activity PCE, TCE, other chlorinated 

VOCs --- PCE, TCE, cis 1,2-DCE, 
carbon tetrachloride 1,1-DCE, 1,2-DCA

W12CVMW3
W12CVMW4
W12CVMW5

LARWQCB Open ---

Manufacturing and 
Chemical Storage 4 SW Metals processing PCE, TCE metals PCE, TCE, cis 1,2-DCE, 1,2,3-

TCP, carbon tetrachloride None W12CPMW1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 5 SW Machine shop and lithography PCE, TCE, other chlorinated 

VOCs --- PCE, TCE, cis 1,2-DCE, None W12CW202 LARWQCB Open ---

Manufacturing and 
Chemical Storage 6 SW Metals processing PCE, TCE PCE, TCE PCE, TCE, cis 1,2-DCE, 

carbon tetrachloride 1,1-DCE W12IWMW1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 7 SW Manufacturing PCE, TCE, other chlorinated 

VOCs --- PCE, TCE, 1,2,3-TCP, 
perchlorate 1,1-DCE, toluene W12RDFW1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 8 SW Metals finishing

PCE, TCE, carbon 
tetrachloride, other chlorinated 
VOCs, BTEX

TCE PCE, TCE, cis-1,2-DCE 1,1-DCE, 1,4-dioxane, toluene W12PMMW1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 10 SW Lumber and furniture manufacturing PCE, TCE PCE PCE, TCE, cis 1,2-DCE 1,1-DCE W12USMW1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 11 SW Lumber and furniture manufacturing PCE, TCE PCE --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 12 SW Manufacture of traffic signal parts, 

painting and degreasing 1,1-DCE, 1,1-DCA, 1,1,1-TCA --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 13 SW Industrial dry cleaning, machine shop 

operations, steel manufacturing PCE --- --- --- None LARWQCB Open ---

Notes:
1This table includes information for a subset of facilities that have performed the most extensive subsurface investigations related to Key COPCs in Area 3. Appendix B presents the master list of facilities identified as potential sources of COPCs in groundwater.
2See Figure 4-8 for facility location.
3NE = northeastern
NW = northwestern
SE = southeastern
SW = southwestern
4Soil and soil vapor data are helpful in identifying potential sources of groundwater contamination.
5See Table 4-8 and E-1 for groundwater data collected at specific monitoring wells.  Concentrations of COPCs listed in bold text exceeded the most protective evaluation criterion.
6See Figure 2-1 for well locations and Tables D-1 and D-4 for well screened interval.
7Open = Facility has collected data to characterize subsurface contamination or facility may require further investigation to determine extent of contamination.
 Closed = The State of California has concluded the investigation of soil contamination at the facility.  The potential for further investigation of groundwater contamination remains open. 
--- indicates information unavailable or inapplicable.
Bold text identifies COPCs detected at concentrations in excess of the evaluation criteria.
BTEX - benzene, toluene, ethylbenzene, xylene PAHs - polyaromatic hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethene PCBs - polychlorinated biphenyls
COPCs = contaminants of potential concern PCE = tetrachloroethene
1,1-DCA = 1,1-dichloroethane TPH - total petroleum hydrocarbons
1,2-DCA = 1,2-dichloroethane 1,1,1-TCA = 1,1,1-trichloroethane
1,1-DCE = 1,1-dichloroethene TCE = trichloroethene
Key COPCs = PCE, TCE, cis-1,2-DCE, 1,2,3-TCP, carbon tetrachloride, perchlorate, and nitrate 1,2,3-TCP = 1,2,3-trichloropropane
MTBE = methyl tertiary butyl ether SVE - soil vapor extraction
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TABLE 4-9
Summary of Investigations at Potential Point Sources of Contamination in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 4

Potential Source Type1
Facility 

Tracking 
Number2

Geographic 
Location within 

Area 33

Activities Associated with Potential 
COPC Use/Release

COPCs Detected in Soil 
Vapor4

COPCs Detected 
in Soil4

Key COPCs Detected in 
Groundwater5

Other COPCs Detected in 
Groundwater6

Groundwater 
Monitoring Wells 

Installed5

Agency Overseeing 
Investigation

Investigation 
Status7 Notes

Manufacturing and 
Chemical Storage 14 SW Former car dealership VOCs --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 15 SW Auto maintenance/repair VOCs --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 16 SW Contractor yard and vehicle repair PCE, TCE, PAHs --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 17 SW Contractor yard and vehicle repair PCE, TCE, PAHs --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 18 SW Former car service station PCE --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 20 SW Equipment maintenance/

refurbishing TCE TCE, TPH, PCBs --- --- None DTSC Open ---

Manufacturing and 
Chemical Storage 32 SW Hazardous waste storage and handling PCE, TCE, other chlorinated 

VOCs, BTEX
PCE, other chlorinated 
VOCs, TPH, metals PCE, TCE, cis-1,2-DCE 1,1-DCE, methylene chloride

W12ARMW1
W12ARMW2
W12ARMW3
W12ARMW4

DTSC Closed ---

Manufacturing and 
Chemical Storage 22 SW Dry cleaning operations PCE, TCE, other chlorinated 

VOCs --- PCE None W12VCGM1 LARWQCB Open ---

Manufacturing and 
Chemical Storage 27 SW Dry cleaning operations PCE, Freon-12, Freon-22 --- --- --- None LARWQCB Open ---

Fuel Handling and 
Storage Facilities, Car 
Washes, and Auto Repair 
Facilities

--- SW

Gas station operations, fuel handling and 
storage, and automobile repair and 
washing (Ten sites are located within 
Area 3).

--- --- --- MTBE and BTEX --- LARWQCB UST Open

Groundwater data indicate the presence of only MTBE and 
BTEX, which are not Key COPCs in Area 3, but data are 
unavailable to determine whether these sites have analyzed 
for chlorinated VOCs. Additional data are needed to complete 
evaluation of fuel sites as potential point sources of 
contamination.

Redevelopment Sites --- SW
Former operations of manufactured gas 
plant--Polycyclic aromatic hydrocarbon 
contamination was excavated.

PAHs PAHs --- --- --- DTSC Closed DTSC led the investigations for the four sites in Area 3.  No 
further action determination certified by State. 

Notes:
1This table includes information for a subset of facilities that have performed the most extensive subsurface investigations related to Key COPCs in Area 3. Appendix B presents the master list of facilities identified as potential sources of COPCs in groundwater.
2See Figure 4-8 for facility location.
3NE = northeastern
NW = northwestern
SE = southeastern
SW = southwestern
4Soil and soil vapor data are helpful in identifying potential sources of groundwater contamination.
5See Table 4-8 and E-1 for groundwater data collected at specific monitoring wells.  Concentrations of COPCs listed in bold text exceeded the most protective evaluation criterion.
6See Figure 2-1 for well locations and Tables D-1 and D-4 for well screened interval.
7Open = Facility has collected data to characterize subsurface contamination or facility may require further investigation to determine extent of contamination.
 Closed = The State of California has concluded the investigation of soil contamination at the facility.  The potential for further investigation of groundwater contamination remains open. 
--- indicates information unavailable or inapplicable.
Bold text identifies COPCs detected at concentrations in excess of the evaluation criteria.
BTEX - benzene, toluene, ethylbenzene, xylene PAHs - polyaromatic hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethene PCBs - polychlorinated biphenyls
COPCs = contaminants of potential concern PCE = tetrachloroethene
1,1-DCA = 1,1-dichloroethane TPH - total petroleum hydrocarbons
1,2-DCA = 1,2-dichloroethane 1,1,1-TCA = 1,1,1-trichloroethane
1,1-DCE = 1,1-dichloroethene TCE = trichloroethene
Key COPCs = PCE, TCE, cis-1,2-DCE, 1,2,3-TCP, carbon tetrachloride, perchlorate, and nitrate 1,2,3-TCP = 1,2,3-trichloropropane
MTBE = methyl tertiary butyl ether SVE - soil vapor extraction
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TABLE 4-9
Summary of Investigations at Potential Point Sources of Contamination in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 3 of 4

Potential Source Type1
Facility 

Tracking 
Number2

Geographic 
Location within 

Area 33

Activities Associated with Potential 
COPC Use/Release

COPCs Detected in Soil 
Vapor4

COPCs Detected 
in Soil4

Key COPCs Detected in 
Groundwater5

Other COPCs Detected in 
Groundwater6

Groundwater 
Monitoring Wells 

Installed5

Agency Overseeing 
Investigation

Investigation 
Status7 Notes

Manufacturing and 
Chemical Storage 29 NW Dry cleaning operations PCE --- --- ---

Well installation 
requested by 
LARWQCB.

LARWQCB Open ---

Manufacturing and 
Chemical Storage 33 NW Dry cleaning operations PCE, TCE, cis-1,2-DCE None --- --- None LARWQCB Open ---

Redevelopment Sites --- NW Building construction at middle school--
Tested soil for lead contamination --- Lead --- --- --- DTSC Closed DTSC led the investigations for the four sites in Area 3.  No 

further action determination certified by State. 

Manufacturing and 
Chemical Storage 9 Central Metals manufacturing PCE, TCE None --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 25 Central Dry cleaning operations TCE, PCE --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 26 Central Dry cleaning operations PCE --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 28 Central Dry cleaning operations PCE, TCE, Freon-22 --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 30 Central Dry cleaning operations PCE, TCE --- --- --- None LARWQCB Open ---

Manufacturing and 
Chemical Storage 31 Central Industrial dry cleaning PCE, TCE, cis-1,2-DCE, and 

other chlorinated VOCs --- --- --- None LARWQCB Open ---

Landfills Alhambra City 
Solidfill Central Landfill operations --- --- --- --- --- LARWQCB Open Landfill reportedly accepted only inert waste.

Landfills Pasadena City 
Landfill A Central Municipal landfill operations --- --- --- --- --- LARWQCB Open Landfill reportedly accepted only inert waste.

Landfills Pasadena City 
Landfill B Central Municipal landfill operations --- --- --- --- --- LARWQCB Open

Data regarding landfill limited. Additional data are needed to 
complete evaluation of landfill as a potential point source of 
contamination. 

Notes:
1This table includes information for a subset of facilities that have performed the most extensive subsurface investigations related to Key COPCs in Area 3. Appendix B presents the master list of facilities identified as potential sources of COPCs in groundwater.
2See Figure 4-8 for facility location.
3NE = northeastern
NW = northwestern
SE = southeastern
SW = southwestern
4Soil and soil vapor data are helpful in identifying potential sources of groundwater contamination.
5See Table 4-8 and E-1 for groundwater data collected at specific monitoring wells.  Concentrations of COPCs listed in bold text exceeded the most protective evaluation criterion.
6See Figure 2-1 for well locations and Tables D-1 and D-4 for well screened interval.
7Open = Facility has collected data to characterize subsurface contamination or facility may require further investigation to determine extent of contamination.
 Closed = The State of California has concluded the investigation of soil contamination at the facility.  The potential for further investigation of groundwater contamination remains open. 
--- indicates information unavailable or inapplicable.
Bold text identifies COPCs detected at concentrations in excess of the evaluation criteria.
BTEX - benzene, toluene, ethylbenzene, xylene PAHs - polyaromatic hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethene PCBs - polychlorinated biphenyls
COPCs = contaminants of potential concern PCE = tetrachloroethene
1,1-DCA = 1,1-dichloroethane TPH - total petroleum hydrocarbons
1,2-DCA = 1,2-dichloroethane 1,1,1-TCA = 1,1,1-trichloroethane
1,1-DCE = 1,1-dichloroethene TCE = trichloroethene
Key COPCs = PCE, TCE, cis-1,2-DCE, 1,2,3-TCP, carbon tetrachloride, perchlorate, and nitrate 1,2,3-TCP = 1,2,3-trichloropropane
MTBE = methyl tertiary butyl ether SVE - soil vapor extraction
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TABLE 4-9
Summary of Investigations at Potential Point Sources of Contamination in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 4 of 4

Potential Source Type1
Facility 

Tracking 
Number2

Geographic 
Location within 

Area 33

Activities Associated with Potential 
COPC Use/Release

COPCs Detected in Soil 
Vapor4

COPCs Detected 
in Soil4

Key COPCs Detected in 
Groundwater5

Other COPCs Detected in 
Groundwater6

Groundwater 
Monitoring Wells 

Installed5

Agency Overseeing 
Investigation

Investigation 
Status7 Notes

Manufacturing and 
Chemical Storage 19 NE Vehicle maintenance PCE, BTEX TCE, other chlorinated 

VOCs, BTEX, TPH PCE, TCE, cis 1,2-DCE, nitrate 1,2-dibromoethane, 1,2-DCA, 
benzene, toluene, sulfate

W11TCSW1
W11TCSW2
W11TCSW3 
W11TCSW4 
W11TCSW5 
W11TCSW6 
W11TCSW7 
W11TCSW9 

W11TCSW10 
W11TCSW11 
W11TCSW12

LARWQCB Open ---

Manufacturing and 
Chemical Storage 21 NE Dry cleaning operations PCE PCE PCE  toluene

W12NVJW2,
W12NVJW3, 
W12NVW1R

LARWQCB Open ---

Manufacturing and 
Chemical Storage 24 NE Dry cleaning operations PCE, other chlorinated VOCs, 

BTEX None --- ---
Well installation 

requested by 
LARWQCB

LARWQCB Open ---

Redevelopment Sites --- NE Building construction at middle school--
Tested soil for lead contamination --- lead --- --- --- DTSC Closed DTSC led the investigations for the four sites in Area 3.  No 

further action determination certified by State. 

Landfills San Gabriel 
Valley Landfil

SE Municipal landfill operations --- --- --- --- --- LARWQCB Open Landfill reportedly accepted only inert waste.

Former Alhambra Airport --- SE

Former airport operations for nearly 20 
years beginning around 1929.  No 
available records to document the nature 
of oil or other chemicals used; aircraft 
maintenance and manufacturing 

--- --- --- --- --- LARWQCB Open

Production wells located downgradient of the property show 
an absence of Key COPCs in groundwater.  Likelihood is low 
that former airport is a source of groundwater contamination 
in Area 3.

Redevelopment Sites --- SE
Building construction at high school-- 
Tested soil and soil vapor for metals and 
VOCs.F16

VOCs metals and VOCs --- --- --- DTSC Closed DTSC led the investigations for the four sites in Area 3.  No 
further action determination certified by State. 

Landfills Pasadena 
Landfill Raymond Basin Municipal landfill operations --- --- --- --- --- LARWQCB Open Landfill reportedly accepted only inert waste. The actual 

location of landfill requires clarification. 

Landfills Security 
Company Landfill

Location in Area 3 
unknown Municipal landfill operations --- --- --- --- --- LARWQCB Open Landfill reportedly accepted only inert waste. The actual 

location of landfill requires clarification. 

Landfills South Pasadena 
Landfill

Location in Area 3 
unknown Municipal landfill operations --- --- --- --- --- LARWQCB Open

The actual location of landfill requires clarification. If located in
Monterey Park, additional data are needed to complete the 
evaluation of the landfill the potential point source of 
groundwater contamination in Area 3.  If the landfill is located 
in Sunland, no further evaluation is needed to eliminate the 
landfill as a potential source of contamination in Area 3.

Notes:
1This table includes information for a subset of facilities that have performed the most extensive subsurface investigations related to Key COPCs in Area 3. Appendix B presents the master list of facilities identified as potential sources of COPCs in groundwater.
2See Figure 4-8 for facility location.
3NE = northeastern
NW = northwestern
SE = southeastern
SW = southwestern
4Soil and soil vapor data are helpful in identifying potential sources of groundwater contamination.
5See Table 4-8 and E-1 for groundwater data collected at specific monitoring wells.  Concentrations of COPCs listed in bold text exceeded the most protective evaluation criterion.
6See Figure 2-1 for well locations and Tables D-1 and D-4 for well screened interval.
7Open = Facility has collected data to characterize subsurface contamination or facility may require further investigation to determine extent of contamination.
 Closed = The State of California has concluded the investigation of soil contamination at the facility.  The potential for further investigation of groundwater contamination remains open. 
--- indicates information unavailable or inapplicable.
Bold text identifies COPCs detected at concentrations in excess of the evaluation criteria.
BTEX - benzene, toluene, ethylbenzene, xylene PAHs - polyaromatic hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethene PCBs - polychlorinated biphenyls
COPCs = contaminants of potential concern PCE = tetrachloroethene
1,1-DCA = 1,1-dichloroethane TPH - total petroleum hydrocarbons
1,2-DCA = 1,2-dichloroethane 1,1,1-TCA = 1,1,1-trichloroethane
1,1-DCE = 1,1-dichloroethene TCE = trichloroethene
Key COPCs = PCE, TCE, cis-1,2-DCE, 1,2,3-TCP, carbon tetrachloride, perchlorate, and nitrate 1,2,3-TCP = 1,2,3-trichloropropane
MTBE = methyl tertiary butyl ether SVE - soil vapor extraction
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Maximum PCE Concentrations
Observed at Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  PCE - tetrachloroethene
           MCL - maximum contaminant level
           µg/L - micrograms per liter
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Figure 4-2
Maximum TCE Concentrations
Observed at Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  TCE - trichloroethene
           MCL - maximum contaminant level
           µg/L - micrograms per liter

EMW206_03 l

EMW206_02 x
EMW206_01 l

EMERP013_05 x
EMERP013_04 x
EMERP013_03 l

EMERP013_02 l

EMERP013_01 l

EPAMW13_05 l

EPAMW13_04 l

EPAMW13_03 l

EPAMW13_02 l

EPAMW13_01 l
EPAMW15_06 l

EPAMW15_05 l

EPAMW15_04 l

EPAMW15_03 l

EPAMW15_02 l

EPAMW15_01 l

EPAMW16_07 l

EPAMW16_06 x
EPAMW16_05 l

EPAMW16_04 x
EPAMW16_03 l

EPAMW16_02 l

EPAMW16_01 l

EPAMW14_04 l

EPAMW14_03 l

EPAMW14_02 l

EPAMW14_01 l



08000157

W12VCGM1

W11TCW10

W12ASMW1

W11TCSW5
W11TCSW7

EPAMW14

EMW202

EMW201EPAMW18

EPAMW17

EPAMW11

W12USMW1

W12RDFW1

W12PMMW1

W12NVJW3
W12NVJW2

W12NVJW1

W12IWMW1

W12CW202

W12CVMW5
W12CVMW4

W12ASMW3

W12ASMW2

W12ARMW4
W12ARMW3

W11TCSW3
W11TCSW2

W11AJW21

EPAMW12A

EMERP014

EMERP010
EMERP003

EMEDMW3B

08000157

08000146

08000133

W11TCSW6

08000123

08000067
01903097

01903086

01903059

01903014

01902979

01902792

01902789

01902786

01902785

01901682
01901681

01901679

01901672

01901671

01901669

01900935

01900934

0190092701900926

01900921

01900918

01900792
01900791

01900725

01900547

01900515
01900514

01900026

01900018

01900017

01900016

01900015

01900014

01900013

01900012

01900011

01900010

W12CVMW3

W12CPMW1
W12ARMW2 W12ARMW1

W11AJG13

W11AJG07

W11SFMW1

W11AGMW4

W11AGMW3

W11AGMW2

W11AGMW1

EMEDMW3A

08000073

01900920

W12VCGM1

01902024

EMERP004

EMEW0020EMEW0019

EMERP002
EMEW0018

EMERP001

01902106

EMW203

W12NVW1R

W11TCW11

W11TCSW4
W11TCW10

W11TCSW9
W11TCW12

W12ASMW1

W11TCSW1
W11TCSW5
W11TCSW7

Structural Bedrock Discontinuity

? ?

??

?

?

? ?

??

??

??

??

??

??

Eaton
Spreading

Basin

San    Pasqual  Wash

Alhambra Wash

Eaton
Wash

Rubio Wash

Rubio Wash

Alhambra
Wash

Raymond Fault

\\galt\proj\EPAF\ALOU\MapFiles\alou_cis12DCE_MaxValue.mxd

Legend
D

cis-1,2-DCE Concentration Below Reporting 
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!(
cis-1,2-DCE Concentration Ranging from 
Reporting Limits to <MCL (RL to <6 µg/L)
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cis-1,2-DCE Concentration Ranging from 
MCL to <10x MCL (6 to <60 µg/L)
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cis-1,2-DCE Concentration Ranging from 
10x MCL to <20x MCL (60 to <120 µg/L)
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Figure 4-3
Maximum cis-1,2-Dichloroethene 
Concentrations Observed at 
Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  cis-1,2-DCE - cis-1,2-dichloroethene
           MCL - maximum contaminant level
           µg/L - micrograms per liter
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1,2,3-TCP Concentration Below Reporting 
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Figure 4-4
Maximum 1,2,3-TCP 
Concentrations Observed at 
Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  1,2,3-TCP - 1,2,3-trichloropropane 
           NL - notification level
           µg/L - micrograms per liter
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CCL4 Concentration Below Reporting Limits 
(RL)
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CCL4 Concentration Ranging from Reporting 
Limits to   MCL (RL to   0.5 µg/L)
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CCL4 Concentration Ranging from MCL to 
  10 x MCL (0.5 to 5 µg/L)
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Figure 4-5
Maximum Carbon Tetrachloride 
Concentrations Observed at 
Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  CCL4 - carbon tetrachloride
           MCL - maximum contaminant level
           µg/L - micrograms per liter
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Perchlorate Concentration Below Reporting 
Limits (RL)
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Perchlorate Concentration Ranging from 
Reporting Limits to <MCL (RL to <6 µg/L)
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Perchlorate Concentration Ranging from 
MCL to <10x MCL (6 to <60 µg/L)
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Figure 4-6
Maximum Perchlorate Concentrations
Observed at Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Note:  MCL - maximum contaminant level
           µg/L - micrograms per liter
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Figure 4-7
Maximum Nitrate Concentrations 
Observed at Groundwater Wells
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
 

´

Note:  N - nitrogen
           NO3 - nitrate
           MCL - maximum contaminant level
           µg/L - micrograms per liter
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´

Notes:
1.  Based on LARWQCB Well Installation
     Program database, December 2007.
2.  Closed - State has determined no 
     further investigation of soil contamination 
     is necessary. The potential for
     further investigation of groundwater
     contamination remains open.

LARWQCB - California Regional Water Quality 
     Control Board, Los Angeles Region.

DTSC - California Department of Toxic Substances 
     Control.
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´

Notes:
1.  Based on LARWQCB WIP database, 
     December 2007.
2.  WIP = Well Investigation Program.
3.  Facility numbers in bold indicate a 
     historic exceedance of the evaluation
     criteria for one or more of the Key COPCs.

LARWQCB - California Regional Water Quality 
     Control Board, Los Angeles Region.

COPCs - Contaminants of potential concern.
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Notes: 
           Location of production wells in the Raymond 
           Basin are approximate.
          1Source: Geoscience, 2004.

Legend
!( Production Well

D D
Approximate Area Where Groundwater 
Flow Across Raymond Fault Occurs1

Raymond Basin Boundary

Highway

Major Street

Railway

Streams

Fault

Area 3 Site

Spreading Ground

Bedrock



 

 

ES052009009SCO/SECTION5_LW3133.DOC/091490001 I 

Contents 

Section Page 

5. Contamination Migration in Area 3 ............................................................ 5-1 
5.1 Contamination Migration Conceptual Site Model ......................... 5-2 

5.1.1 Hydrogeology of Area 3 ....................................................... 5-2 
5.1.2 Contaminant Sources in Area 3 ........................................... 5-3 
5.1.3 Contaminant Distribution in Area 3 .................................... 5-3 
5.1.4 Contaminant Transport in Area 3 ........................................ 5-4 

5.2 Contamination Distribution and Migration in Groundwater ...... 5-4 
5.2.1 Contamination Distribution and Migration in SW 

Area 3 ....................................................................................... 5-5 
5.2.1.1 Groundwater Data Set for SW Area 3 .................... 5-5 
5.2.1.2 Tetrachloroethene Distribution and Migration in 

SW Area 3 ................................................................... 5-7 
5.2.1.3 Trichloroethene Distribution and Migration in 

SW Area 3 ................................................................... 5-7 
5.2.1.4 cis-1,2-Dichloroethene Distribution SW Area 3 .... 5-8 
5.2.1.5 1,2,3-Trichloropropane Distribution in SW 

Area 3 .......................................................................... 5-8 
5.2.1.6 Carbon Tetrachloride Distribution and 

Migration in SW Area 3 ........................................... 5-8 
5.2.1.7 Perchlorate Distribution in SW Area 3 ................... 5-9 
5.2.1.8 General Contamination Migration in SW Area 3 . 5-9 

5.2.2 Contamination Distribution and Migration in NW 
Area 3 ....................................................................................... 5-9 
5.2.2.1 Groundwater Data Set for NW Area 3 ................. 5-10 
5.2.2.2 Tetrachloroethene and Trichloroethene 

Distribution in NW Area 3 .................................... 5-10 
5.2.2.3 Other Key COPCs in NW Area 3 .......................... 5-11 
5.2.2.4 General Contamination Migration in NW Area 35-11 

5.2.3 Contamination Distribution and Migration in Central 
Area 3 ..................................................................................... 5-11 
5.2.3.1 Groundwater Data Set for Central Area 3 ........... 5-12 
5.2.3.2 Tetrachloroethene Distribution and Migration in 

Central Area 3 .......................................................... 5-13 
5.2.3.3 Trichloroethene and cis-1,2-Dichloroethene 

Distribution and Migration in Central Area 3 .... 5-13 
5.2.3.4 1,2,3-Trichloropropane Distribution in Central 

Area 3 ........................................................................ 5-14 
5.2.3.5 Carbon Tetrachloride Distribution in Central 

Area 3 ........................................................................ 5-14 
5.2.3.6 Perchlorate Distribution in Central Area 3 .......... 5-14 



 

CONTENTS 

 II ES052009009SCO/SECTION5_LW3133.DOC/091490001 

5.2.3.7 General Contamination Migration in Central 
Area 3 ........................................................................ 5-14 

5.2.4 Contamination Distribution and Migration in NE 
Area 3 ..................................................................................... 5-15 
5.2.4.1 Groundwater Data Set for NE Area 3 .................. 5-15 
5.2.4.2 Tetrachloroethene Distribution and Migration in 

NE Area 3 ................................................................. 5-16 
5.2.4.3 Trichloroethene Occurrence in NE Area 3 .......... 5-17 
5.2.4.4 General Groundwater Flow and Contamination 

Migration in NE Area 3 .......................................... 5-17 
5.2.5 Contamination Distribution and Migration in SE Area 35-18 

5.2.5.1 Groundwater Data Set for SE Area 3 ................... 5-18 
5.2.5.2 Trichloroethene and 1,2,3-Trichloropropane 

Occurrence in SE Area 3 ........................................ 5-19 
5.2.5.3 Groundwater Flow and Contamination 

Migration in SE Area 3 ........................................... 5-19 
5.3 Conclusion ......................................................................................... 5-20 

 

Exhibits 
Exhibit 5-1 Overall Ranking of Geographic Areas in Terms of Relative 

Severity of Contamination....................................................................... 5-3 
Exhibit 5-2  Key COPC Distribution In Groundwater In SW Area 3 ..................... 5-6 
Exhibit 5-3 Key COPC Distribution In Groundwater In NW Area 3 .................. 5-10 
Exhibit 5-4 Key COPC Distribution in Groundwater in Central Area 3 ............. 5-12 
Exhibit 5-5 Key COPC Distribution In Groundwater in NE Area 3 .................... 5-16 
Exhibit 5-6 Key COPC Distribution In Groundwater In SE Area 3 ..................... 5-19 
 

Glossary 

Tables 
Table 5-1 Data Quality Objectives for Area 3 Contamination Migration 

Conceptual Site Model (Remedial Investigation Subtask 3) 

Figures 
Figure 5-1 PCE Maximum Concentrations and Migration Pathways 
Figure 5-2 TCE Maximum Concentrations and Migration Pathways 
Figure 5-3 cis-1,2-DCE Maximum Concentrations and Migration Pathways 
Figure 5-4 Maximum PCE Concentrations at Groundwater Wells 

Conceptual Hydrogeologic Cross Section A-A’ 
Figure 5-5 Maximum TCE Concentrations at Groundwater Wells 

Conceptual Hydrogeologic Cross Section A-A’ 
Figure 5-6 Maximum PCE Concentrations at Groundwater Wells 

Conceptual Hydrogeologic Cross Section B-B’ 
Figure 5-7 Maximum TCE Concentrations at Groundwater Wells 

Conceptual Hydrogeologic Cross Section B-B’ 



 

CONTENTS 

ES052009009SCO/SECTION5_LW3133.DOC/091490001 III 

Figure 5-8  Maximum PCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section C-C’ 

Figure 5-9  Maximum TCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section C-C’ 

Figure 5-10 Maximum PCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section D-D’ 

Figure 5-11 Maximum TCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section D-D’ 

Figure 5-12 Maximum PCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section E-E’ 

Figure 5-13 Maximum TCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section E-E’ 

Figure 5-14 Maximum PCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section F-F’ 

Figure 5-15 Maximum TCE Concentrations at Groundwater Wells 
Conceptual Hydrogeologic Cross Section F-F’ 



 

CONTENTS 

 IV ES052009009SCO/SECTION5_LW3133.DOC/091490001 

This page intentionally left blank 



 

 

ES052009009SCO/SECTION5_LW3133.DOC/091490001 5-1 

5. Contamination Migration in Area 3 

This section describes the interpretation of the relationship between potential 
sources of groundwater contamination and the distribution and migration of 
Key contaminants of potential concern (COPCs) in the San Gabriel Valley Area 3 
Superfund Site (Area 3).  Key COPCs include contaminants detected multiple 
times at production wells in Area 3 at concentrations that exceed the evaluation 
criteria.  The remedial investigation (RI) report uses Key COPCs as a way of 
identifying regional contamination within Area 3.   

The migration and persistence of Key COPCs influence the potential of Key 
COPCs to cause adverse effects to human health and the environment.   

The contamination migration conceptual site model presented in this section 
incorporates the following four elements. 

• Hydrogeology (discussed in Section 3 and Appendix D) 
• Contaminant sources (discussed in Section 4) 
• Contaminant distribution (discussed in Section 4) 
• Contaminant migration (discussed in Technical Appendix 5) 

As Section 2.2 describes, the United States Environmental Protection Agency 
(EPA) uses data quality objectives (DQOs) to guide data collection, analysis, and 
interpretation for each RI subtask.  Table 2-1 (at the end of Section 2) presents the 
overall DQOs for the Area 3 RI; Table 5-1 (at the end of this section) presents the 
DQOs developed to guide data collection, analysis, and interpretation for the 
contamination migration conceptual site model (RI Subtask 3) for Area 3.   

Table 5-1 identifies potential evaluation results and methods to avoid incorrect 
results.  Table 5-1 defines evaluation boundaries for the groundwater 
investigation for Area 3, lists data needs to complete the subtask, and describes 
how the data will be used.  Table 5-1 also includes an evaluation of the 
assessment conducted to determine the quality and usability of the data set.   

The contamination migration conceptual site model considers all Key COPCs in 
groundwater in Area 3, except nitrate.  As discussed in Section 4.3.7, nitrate 
contamination is released by extensive non-point sources throughout the San 
Gabriel Valley Groundwater Basin (San Gabriel Basin), as opposed to 
contamination from the other Key COPCs, which likely is released by discrete 
sources within Area 3.  Although nitrate contamination has been released by 
extensive non-point sources in the San Gabriel Basin, the human health risk 
assessment (HHRA) conducted for Area 3, as presented in Appendix D and 
summarized in Section 6, shows that nitrate contamination does contribute to the 
potential noncancer risks in Area 3.  Therefore, the feasibility study for Area 3 
will evaluate provisions to address nitrate contamination.   

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text.   

Table 5-1 presents 
the DQOs for the 
contamination 
migration 
conceptual site 
model. 
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5.1 Contamination Migration Conceptual Site Model 
The contamination migration conceptual site model for Area 3 qualitatively 
describes the sources and potential migration pathways of Key COPCs in 
groundwater.  Technical Appendix 5 discusses the mechanisms that may control 
COPC migration in Area 3.  As discussed in Section 4, potential contaminant 
sources in Area 3 include manufacturing and chemical storage facilities 
concentrated in a large industrial area in southwestern (SW) Area 3, and dry 
cleaning facilities located throughout Area 3.   

5.1.1 Hydrogeology of Area 3 
The RI identifies a structural bedrock discontinuity within the geology of Area 3, 
possibly a fault zone associated with the Whittier Fault system, as shown in 
Figure 3-9.  The structural bedrock discontinuity appears to differentiate the 
hydrostratigraphy and the groundwater conditions between the western and 
eastern portions of Area 3, and to affect groundwater flow, as discussed in 
Section 3 and Appendix D.   

As discussed in Section 3.1.6 and Section D.1 in Appendix D, the western portion 
of Area 3 contains the bedrock aquifer and the western alluvial aquifer.  Three 
distinct groundwater zones occur in the eastern alluvial aquifer in Area 3, 
designated in this report as the shallow, intermediate, and deep groundwater 
zones.   

Historically, the western and eastern alluvial aquifers were in direct hydraulic 
communication, and groundwater elevations in the eastern alluvial aquifer were 
higher than the western bedrock elevation.  Increased pumping in the 
San Gabriel Basin since the late 1940s caused a major decline in groundwater 
elevations in the eastern alluvial aquifer to below the western bedrock elevation.  
Groundwater underlying Area 3 historically flowed from west to east, with 
regional groundwater flow toward the San Gabriel Basin outlet, Whittier 
Narrows.  Regional groundwater east of Area 3 flows southwestward.   

In the western portion of Area 3, groundwater flows generally southeastward to 
eastward.  Groundwater flow follows the bedrock structural features, in 
particular the southeastward-eastward plunging syncline where the saturated 
thickness of the alluvium is greatest.  Properties that influence groundwater flow 
include limited recharge, hydraulic gradient and soil type, as the bedrock aquifer 
consists of finer-grained material than the western alluvial aquifer which acts to 
restrict groundwater flow.  In the eastern portion of Area 3, within the shallow 
zone, groundwater generally flows to the southwest; while in the intermediate 
and deeps zones, groundwater flows toward the active production wells. 

The Raymond Fault forms the northern boundary of Area 3 and separates the 
San Gabriel Basin from the Raymond Basin as illustrated in Figure 4-10.  
Groundwater north of the Raymond Fault in the Raymond Basin occurs at 
shallower depths than groundwater to the south in the San Gabriel Basin.  
Groundwater flows across sections of the fault from the Raymond Basin to the 
San Gabriel Basin in northeastern (NE) Area 3.   

Technical 
Appendix 5 
discusses 
mechanisms that 
may control COPC 
migration in Area 3. 
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5.1.2 Contaminant Sources in Area 3 
Evaluation of primary and secondary environmental data reveals the presence of 
seven Key COPCs in groundwater underlying Area 3 as discussed in 
Section 4.2.2 and Section 4.3.  The seven Key COPCs include contaminants 
detected multiple times at production wells in Area 3 at concentrations that 
exceeded the evaluation criteria.  The contamination migration conceptual site 
model excludes nitrate.  

At least one or more Key COPCs occur beneath manufacturing and chemical 
storage facilities in each of the three aquifers underlying Area 3.  Most facilities 
investigated have detected volatile organic compounds (VOCs) in the 
subsurface.  Twelve facilities have reported chlorinated VOCs in groundwater at 
concentrations that exceed the evaluation criteria.   

Potential non-point sources of contaminants include inflow of contamination 
from upgradient sources outside Area 3, such as the Raymond Basin, El Monte 
Operable Unit (OU), and South El Monte OU.   

5.1.3 Contaminant Distribution in Area 3 
Releases from facilities would cause contaminants to migrate downward, either 
as free-phase liquids or as solutes dissolved in water, through the vadose zone to 
groundwater.  As the contaminants migrate vertically downward within the 
vadose zone, lateral migration from the source areas could occur along fine-
grained units or potential perched groundwater zones, if encountered.   

The relative severity of contamination in the five geographic areas is ranked in 
the order indicated in Exhibit 5-1.   

EXHIBIT 5-1 
Overall Ranking of Geographic Areas in Terms of Relative Severity of Contamination 

Geographic Area Basis for Relative Ranking 

1. Southwestern (SW) Area 3 
(tied with NE Area 3) 

− Most identified point sources of contamination. 

− Occurrence of maximum trichloroethene (TCE) concentrations 
in groundwater and corresponding estimated risks to human 
health within Area 3. 

1. Northeastern (NE) Area 3 (tied 
with SW Area 3) 

− Occurrence of maximum tetrachloroethene (PCE) 
concentrations in groundwater and corresponding highest 
estimated risks to human health within Area 3. 

− Presence of production wells. 

3. Central Area 3 − Most widespread occurrence of 1,2,3-trichloropropane 
(1,2,3-TCP) contamination within Area 3. 

4. Northwestern (NW) Area 3 − Limited number of potential sources of contamination identified. 

5. Southeastern (SE) Area 3 − Absence of identified potential point sources. 

− Potential impact of non-point sources. 

 

Exhibit 5-1 indicates 
the relative severity 
of contamination of 
the five geographic 
areas in Area 3. 



 

5.  CONTAMINATION MIGRATION IN AREA 3 

 5-4 ES052009009SCO/SECTION5_LW3133.DOC/091490001 

5.1.4 Contaminant Transport in Area 3 
Multiple sources contribute to the groundwater contamination in Area 3.  Key 
COPC contamination likely originates from different sources.  The cis-1,2-
dichloroethene (cis-1,2-DCE) contamination may result from the degradation of 
TCE as discussed in Technical Appendix 5.  Advection is the major component of 
migration of Key COPCs in Area 3 along the path of groundwater flow, which is 
determined by passive influences, such as subsurface geology, and active 
influences, such as pumping.  Section 5.2 provides a detailed discussion of the 
distribution and migration of Key COPCs in the five geographic areas. 

5.2 Contamination Distribution and Migration in 
Groundwater 

This section assesses migration pathways of contaminants in groundwater in the 
five geographic areas within Area 3, designated in this report as SW, NW, 
central, NE, and SE Area 3.  Appendix E presents additional data in tables and 
figures to support the discussion in Section 4 and Section 5.  Figures E-7 through 
E-10 in Appendix E present concentration trends over time for Key COPCs 
observed at monitoring wells in Area 3.  Figures E-11 through E-23 present 
concentration trends over time for PCE and TCE observed in production wells in 
Area 3.  These concentration trends provide an indication of the persistence of 
groundwater contamination in Area 3.  The evaluation considers the four 
elements of the contamination migration conceptual site model: hydrogeology, 
contaminant sources, contaminant distribution, and contamination migration. 

Evaluations of the spatial extent and the concentrations of Key COPCs in 
groundwater are based on data collected from groundwater monitoring wells 
and production wells.  Estimates of the vertical distribution of Key COPCs rely 
on data collected at discrete depth intervals from multiport monitoring wells.   

Figures 5-1, 5-2, and 5-3 present the maximum concentrations and migration 
pathways for PCE, TCE, and cis-1,2-DCE, respectively.  Limited data for carbon 
tetrachloride, 1,2,3-TCP, and perchlorate preclude presenting migration 
pathways for these Key COPCs.  Contaminant source identification and 
groundwater monitoring will continue during the feasibility study; the collected 
data will be evaluated and the contamination migration model will be refined.  
The conceptual hydrogeologic cross-sections in Figures 5-4 through 5-15 present 
the horizontal and vertical extent of PCE and TCE contamination in Area 3.  
Figure 3-4 shows the locations of the cross-sections in plan view. 

Appendix E presents 
additional data in 
tables and figures to 
support the 
discussion in 
Section 4 and 
Section 5.   

Figures E-7 through 
E-10 in Appendix E 
present 
concentration trends 
for Key COPCs 
observed at 
monitoring wells in 
Area 3.  

Figures E-11 
through E-23 in 
Appendix E present 
concentration trends 
for PCE and TCE 
observed in 
production wells in 
Area 3. 

Figures 5-1, 5-2, and 
5-3 present the 
maximum 
concentrations and 
migration pathways 
for PCE, TCE, and 
cis-1,2-DCE, 
respectively.   

Figures 5-4 through 
5-15 present the 
hydrogeologic cross-
sections that 
illustrate the PCE 
and TCE 
contamination in 
Area 3.  
 
Figure 3-4 shows the 
locations of the 
cross-sections in 
plan view. 
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Evaluation of potential sources of Key COPCs in groundwater is based on 
subsurface investigation data collected at the 33 facilities in Area 3 discussed in 
Section 4.4.  Table 4-8 and Exhibits 5-2 through 5-6 that follow summarize Key 
COPCs detected in groundwater at 12 of the 33 facilities.   

The emphasis placed on contamination migration in SW, central, and NE Area 3 
in the following discussion reflects the relative abundance of groundwater data 
collected in these three areas.  Data collection in NW and SE Area 3 is limited 
because there are relatively few groundwater wells in these two areas.   

As discussed above further evaluation of the extent and the migration of 
groundwater contamination in Area 3 will be considered during the feasibility 
study.  Groundwater flow conditions in the three aquifers underlying Area 3 will 
be assessed during the evaluation of remedial alternatives in the feasibility study.  
Groundwater flow from the western alluvial aquifer to the eastern alluvial 
aquifer will also be evaluated. 

5.2.1 Contamination Distribution and Migration in SW Area 3 
The severity of groundwater contamination in SW Area 3 appears to rank highest 
within Area 3 (along with the severity of groundwater contamination in NE 
Area 3) as shown in Exhibit 5-1.  PCE and TCE are the predominant Key COPCs.  
SW Area 3 contains the most industrial areas and the most facilities with Key 
COPCs reported in groundwater.   

The investigation of contamination in SW Area 3 reveals several sources of Key 
COPCs observed in groundwater that have impacted both the bedrock aquifer 
and the western alluvial aquifer.  EPA and the State of California continue efforts 
to identify sources of contamination.  As shown in Table 4-9, subsurface 
investigations at 21 facilities in SW Area 3 reveal the presence of Key COPCs in 
soil vapor, including PCE and TCE at all 21 facilities.  The state has directed 
10 facilities to investigate the groundwater.  Other unidentified contaminant 
sources may exist in SW Area 3.   

5.2.1.1 Groundwater Data Set for SW Area 3 
Exhibit 5-2 summarizes the distribution of Key COPCs in groundwater in SW 
Area 3.  All Key COPCs occur in groundwater in SW Area 3 at concentrations 
that exceed the evaluation criteria (maximum contaminant levels [MCLs] or 
notification levels [NLs]). 

Table 4-8 and 
Exhibits 5-2 through 
5-6 that follow 
summarize Key 
COPCs detected in 
groundwater at 12 of 
the 33 facilities.   

Exhibit 5-2 
summarizes the 
distribution of Key 
COPCs in 
groundwater in SW 
Area 3.  
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EXHIBIT 5-2  
Key COPC Distribution In Groundwater In SW Area 3 

Contaminant MCL or NL  
(µg/L) 

Maximum 
Concentration Detected 

and Associated Well 
(µg/L) 

Number of 
Wells with 

Concentration 
Exceeding 

MCL/NL 

Wells with 
Concentration 

Exceeding  
10 Times 
MCL/NL 

Aquifer(s) 
Impacted 

Facilitiesa with 
Groundwater 

Concentration 
Exceeding 

MCL/NL 

PCE 5 192 
W12PMMW1 13 of 19 

W12PMMW1 
W12IWMW1 
W12CPMW1 
W12CVMW3 
W12VCGM1 

Western 
alluvial, 
bedrock 

1, 3, 4, 5, 6, 8, 
10, 22, 32 

TCE 5 2,300 
W12ASMW2 16 of 19 

EPAMW11 
W12ARMW1 
W12ARMW3 
W12ARMW4 
W12ASMW1 
W12ASMW2 
W12ASMW3 
W12CPMW1 
W12CVMW3 
W12CVMW4  
W12CVMW5 
W12IWMW1 
W12PMMW1 
W12USMW1 

Western 
alluvial, 
bedrock 

1, 3, 4, 5, 6, 8, 
10, 32 

cis-1,2-DCE 6 99 
W12PMMW1 5 of 19 W12PMMW1 

Western 
alluvial, 
bedrock 

1, 8, 32 

1,2,3-TCP 0.005 0.032 
W12CPMW1 3 of 18 None 

Western 
alluvial, 
bedrock 

1, 4, 7 

Carbon 
tetrachloride 0.5 3.2 

W12ASMW2 6 of 19 None Western 
alluvial 1, 3, 4, 6 

Perchlorate 6 6.4 
EPAMW11 1 of 5 None Western 

alluvial Unknown 

Notes: 
aFigure 4-9 shows the facilities with open subsurface investigations and the associated facility tracking numbers. 

For information on the distribution of the Key COPC nitrate, refer to Section 4.3.7 and Exhibit 4-8.  As explained in 
Section 4.3.7, the contamination migration conceptual site model for Area 3 excludes nitrate from consideration. 
cis-1,2-DCE – cis-1,2-dichloroethene  
MCL – maximum contaminant level 
µg/L – micrograms per liter 
NL – notification level 
PCE – tetrachloroethene  
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

The discussion of the distribution, concentrations, and migration of Key COPCs in 
groundwater in SW Area 3 is based on data collected from 19 monitoring wells.  
EPA installed two groundwater monitoring wells.  Facilities 1, 3, and 32 have 
installed three, three, and four groundwater monitoring wells, respectively; and 
Facilities 4, 5, 6, 7, 8, and 10 have installed one well each.  Table 4-8 summarizes 
Key COPC concentrations detected in Area 3.  No production wells are installed in 
SW Area 3.  

Table 4-8 
summarizes Key 
COPC 
concentrations 
detected in Area 3. 
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5.2.1.2 Tetrachloroethene Distribution and Migration in SW Area 3 
The PCE contamination in groundwater in SW Area 3 noted in Exhibit 5-2 
appears to originate from at least three sources that likely occur in the vicinities 
of Facilities 3, 8, and 22.  Figure 5-1 presents maximum concentrations of PCE 
and the directions of horizontal groundwater flow.  Figure 3-4 presents the 
location of the cross-sections within Area 3 in plan view.  Figures 5-4 and 5-14 
illustrate that PCE contamination in groundwater occurs in the western alluvial 
and bedrock aquifers.  The observations described in the bullets below provide 
evidence of the migration of PCE in groundwater from the three sources.   

• PCE observed in groundwater beneath Facility 8 appears to migrate to the 
southeast, as shown by the presence of PCE at lower concentrations in 
groundwater beneath Facility 5 located farther southeast.  Facility 5 has used 
solvents; the presence of PCE detected may also be related to a site-specific 
release. 

• PCE detected in groundwater beneath Facility 22 appears to migrate to the 
east-northeast, although the horizontal extent of PCE contamination 
originating from this facility is unknown.  The groundwater flow beneath 
Facility 22 may be controlled by the geologic structure of the anticline. 

• PCE contamination also appears to have migrated from Facility 3, as 
evidenced by the occurrence of PCE at higher relative concentrations in 
groundwater at a downgradient monitoring well at Facility 3.  Lower 
concentrations of PCE occur at monitoring wells located upgradient at 
Facilities 3, 4, and 6. 

5.2.1.3 Trichloroethene Distribution and Migration in SW Area 3 
TCE, the Key COPC that occurs most widely in groundwater in SW Area 3, 
appears to originate from at least four discrete sources in the vicinities of 
Facility 1; Facility 8; Facilities 3, 4 and 6; and Facility 32.  TCE contamination 
generally occurs at locations with PCE contamination, but at higher 
concentrations and at more monitoring wells than PCE.  This pattern of TCE 
detections, discussed in Technical Appendix 5, indicates that the occurrence of 
TCE from the degradation of PCE alone is unlikely.  Figure 5-2 presents 
maximum concentrations of TCE and the directions of horizontal groundwater 
flow.  Figure 3-4 presents the location of the cross-sections within Area 3 in plan 
view.  Figures 5-5 and 5-15 illustrate that TCE contamination in groundwater 
occurs in the western alluvial and bedrock aquifers. 

The observations described in the bullets below provide evidence to suggest the 
presence of at least four sources of the TCE contamination in groundwater noted 
in Exhibit 5-2.   

• Groundwater beneath Facility 1 shows the maximum concentration of TCE.  
The horizontal extent and the migration pathway of TCE contamination 
originating from Facility 1 remain unknown.  The TCE contamination likely 
follows the groundwater flow direction to the southeast. 

Figure 5-1 presents 
maximum 
concentrations of 
PCE and the 
directions of 
horizontal 
groundwater flow.   

Figure 3-4 presents 
the location of the 
cross-sections within 
Area 3 in plan view.  

Figures 5-4 and 5-14 
illustrate that PCE 
contamination in 
groundwater occurs 
in the western 
alluvial and bedrock 
aquifers. 

Figure 5-2 presents 
maximum 
concentrations of 
TCE and the 
directions of 
horizontal 
groundwater flow.   

Figures 5-5 and 5-15 
illustrate that TCE 
contamination in 
groundwater occurs 
in the western 
alluvial and bedrock 
aquifers. 

Exhibit 5-2 
summarizes the 
distribution of TCE 
in groundwater in 
SW Area 3.  
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• TCE observed in groundwater beneath Facility 8 appears to migrate to the 
southeast, as shown by the presence of TCE at lower concentrations in 
groundwater beneath Facility 5 located farther southeast.  Facility 5 has used 
solvents; the presence of TCE detected may also be related to a site-specific 
release. 

• TCE occurs at similar concentrations in groundwater beneath Facilities 3, 4, 
and 6.  The TCE contamination likely follows the groundwater flow direction 
to the southeast. 

• TCE detected in groundwater beneath Facility 32 appears to migrate to the 
northeast; however, the horizontal extent of TCE contamination originating 
from this facility is unknown.  The geologic structure of the fault, shown on 
Figure 5-2, may influence groundwater flow beneath Facility 32. 

5.2.1.4 cis-1,2-Dichloroethene Distribution SW Area 3 
Figure 5-3 presents the cis-1,2-DCE maximum concentrations and horizontal 
flow direction.  cis-1,2-DCE likely occurs as a biological degradation product of 
TCE, as evidenced by the occurrence of cis-1,2-DCE mainly at locations with TCE 
contamination.   

A potential discrete source of cis-1,2-DCE contamination may occur in the 
vicinity of Facility 8.  As shown in Exhibit 5-2, groundwater beneath Facility 8 
shows the maximum reported concentration of cis-1,2-DCE in SW Area 3.  If a 
discrete source of cis-1,2-DCE occurs beneath Facility 8, the contamination would 
likely follow the direction of groundwater flow to the southeast.  Technical 
Appendix 5 evaluates the potential of biological degradation of TCE to 
cis-1,2-DCE.  

5.2.1.5 1,2,3-Trichloropropane Distribution in SW Area 3 
1,2,3-TCP contamination appears to occur in three locations in SW Area 3 based 
on very limited data.  As shown in Exhibit 5-2, the data set includes results 
reported by only three facilities.   

Absence of 1,2,3-TCP in groundwater downgradient of the facilities in SW Area 3 
(at Monitoring Well EPAMW11) indicates that the occurrence of widespread 
1,2,3-TCP contamination is unlikely.  Evaluating the migration of 1,2,3-TCP 
contamination is not feasible without additional characterization data.  

5.2.1.6 Carbon Tetrachloride Distribution and Migration in SW Area 3 
The possibility of widespread carbon tetrachloride contamination in 
groundwater exists in SW Area 3.  The detection of carbon tetrachloride in 
groundwater beneath several facilities, as shown in Exhibit 5-2, and 
downgradient of the facilities (at Monitoring Well EPAMW11) supports this 
observation.  The potential source of the carbon tetrachloride remains unknown, 
but facilities may have used carbon tetrachloride as a cleaning fluid or in 
refrigerants.  

Figure 5-3 presents 
the cis-1,2-DCE 
maximum 
concentrations and 
horizontal flow 
directions.  

Technical 
Appendix 5 
evaluates the 
potential of 
biological 
degradation of TCE 
to cis-1,2-DCE. 
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5.2.1.7 Perchlorate Distribution in SW Area 3 
The data set for perchlorate in groundwater is very limited.  As shown in 
Exhibit 5-2, only five facilities in SW Area 3 have tested for perchlorate.  Without 
additional characterization data, evaluating the horizontal extent and the 
migration of perchlorate contamination is not feasible.   

5.2.1.8 General Contamination Migration in SW Area 3 
Advection controls contamination migration in SW Area 3 in the bedrock aquifer 
and the western alluvial aquifer as described in Technical Appendix 5.   

Figure 5-1 depicts the migration pathway, which follows the flow of groundwater 
in the southeastward-eastward direction through the western alluvial and 
bedrock aquifers.  Because the structural features of bedrock control groundwater 
flow in western Area 3, contamination will migrate away from the higher bedrock 
elevations (Hellman Avenue and South Pasadena Anticlines) toward the lower 
bedrock elevations in the unnamed syncline.   

Historically, eastward migration of contaminants in groundwater could have 
occurred from SW Area 3 into central Area 3.  Before the 1950s, the occurrence of 
relatively similar groundwater levels placed the western alluvial and eastern 
alluvial aquifers in direct hydraulic communication and groundwater flowed 
from west to east. 

Around the 1950s, the water level in the eastern alluvial aquifer dropped to an 
elevation below the elevation of the bedrock aquifer in western Area 3, which 
caused a separation of the aquifers.  Groundwater flow from west to east 
decreased and any contamination migration eastward from SW Area 3 likely 
diminished.   

Regional groundwater flow from the syncline to the structural bedrock 
discontinuity remains uncharacterized.  The extent of VOC contamination in SW 
Area 3 warrants further evaluation as source investigations continue. 

5.2.2 Contamination Distribution and Migration in NW Area 3 
The severity of groundwater contamination in NW Area 3 appears to rank fourth 
within Area 3, as shown in Exhibit 5-1.  Although sources of groundwater 
contamination in NW Area 3 remain undefined, groundwater in the intermediate 
and deep zones of the eastern alluvial aquifer at two production wells shows the 
presence of Key COPCs at concentrations that exceed the MCLs.  Exhibit 5-3 
summarizes the distribution of Key COPCs in groundwater in NW Area 3. 

As shown in Table 4-9, subsurface investigations at two dry cleaning facilities in 
NW Area 3 revealed the presence of Key COPCs in soil vapor, including PCE 
and TCE at Facility 23, and PCE at Facility 29.  The State of California has 
directed both facilities to investigate the groundwater.  Other unidentified 
contaminant sources may exist in NW Area 3.  

Figure 5-1 depicts the
migration pathway 
for SW Area 3.  

Exhibit 5-3 
summarizes the 
distribution of Key 
COPCs in 
groundwater in NW 
Area 3. 
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EXHIBIT 5-3 
Key COPC Distribution In Groundwater In NW Area 3  

Contaminant MCL or NL  
(µg/L) 

Maximum 
Concentration 
Detected and 

Associated Well 
(µg/L) 

Number of 
Wells with 

Concentration 
Exceeding 

MCL/NL 

Wells with 
Concentration 

Exceeding 
10 Times 
MCL/NL 

Aquifer(s) 
Impacted 

Facilities a with 
Groundwater 
Concentration 

Exceeding 
MCL/NL 

PCE 5 
8.9 

01901679 
1 of 2 None Intermediate, 

deep Unknown 

TCE 5 
12.2 

01900934 
1 of 2 None Intermediate, 

deep Unknown 

cis-1,2-DCE 6 
0.9 

01900934 
0 of 2 None Intermediate, 

deep Unknown 

1,2,3-TCP 0.005 Not detected 0 of 2 None None Unknown 

Carbon 
tetrachloride 0.5 

1 
01901679 

1 of 2 None Intermediate, 
deep Unknown 

Perchlorate 6 
6.8 

01901679 
1 of 2 None Intermediate, 

deep Unknown 

Notes: 
aFigure 4-9 shows the facilities with open subsurface investigations and the associated facility tracking numbers.  
For information on the distribution of the Key COPC nitrate, refer to Section 4.3.7 and Exhibit 4-8.  As explained in 
Section 4.3.7, the contamination migration conceptual site model for Area 3 excludes nitrate from consideration. 
cis-1,2-DCE – cis-1,2-dichloroethene  
MCL – maximum contaminant level 
µg/L – micrograms per liter 
NL – notification level 
PCE – tetrachloroethene  
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

5.2.2.1 Groundwater Data Set for NW Area 3 
PCE, TCE, carbon tetrachloride, and perchlorate occur in groundwater in NW 
Area 3 at concentrations that exceed the evaluation criteria (MCLs). 

The following analysis is based on data from two production wells completed in 
the intermediate and deep groundwater zones in NW Area 3.  Table 4-8 
summarizes Key COPC concentrations detected in Area 3.  No monitoring wells 
presently are installed in NW Area 3, although the state has directed the two dry 
cleaning facilities, discussed above, to install monitoring wells.  

5.2.2.2 Tetrachloroethene and Trichloroethene Distribution in NW Area 3 
As shown in Exhibit 5-3, groundwater at production wells in NW Area 3 
contains Key COPCs at concentrations that exceed the MCLs, including TCE at 
Production Well 01900934; and PCE, carbon tetrachloride, and perchlorate at 
Production Well 01901679.  At least two sources of VOCs likely exist in NW 
Area 3.  Figures 5-1 and 5-2 present maximum concentrations of PCE and TCE 
and the directions of horizontal groundwater flow.  Figure 3-4 presents the 
location of the cross-sections within Area 3 in plan view.  Figures 5-8 and 5-9 
illustrate that PCE and TCE contamination in groundwater occurs in NW Area 3.  

Table 4-8 
summarizes the Key 
COPC 
concentrations 
detected in Area 3. 

Figures 5-1 and 5-2 
presents maximum 
concentrations of 
PCE and TCE and 
the directions of 
horizontal 
groundwater flow.   

Figure 3-4 presents 
the location of the 
cross-sections within 
Area 3 in plan view.  

Figures 5-8 and 5-9 
illustrate that PCE 
and TCE 
contamination in 
groundwater occurs 
in NW Area 3. 
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PCE concentrations at Production Well 01901679, the only active production well 
in NW Area 3, fluctuate with pumping cycles and have remained below the MCL 
since 2003, as shown in Figure E-12 in Appendix E. 

The lateral and vertical extent and the occurrence of Key COPCs in NW Area 3 
remain undefined.  However, the contamination in NW Area 3 appears to mainly 
impact the intermediate groundwater zone, as opposed to the deep groundwater 
zone.  An evaluation of hydrogeologic data and concentration trends for TCE at 
Production Well 01900934 shown in Figure E-11 reveals limited information 
about the relative depth of contamination in groundwater.   

The following observations provide evidence that TCE contamination in NW 
Area 3 mainly impacts the intermediate groundwater zone. 

• As shown in Figure E-12, a sharp increase in the concentration of TCE in 
groundwater occurred at Production Well 01900934 when pumping ceased 
in 2001.  The TCE concentration more than doubled from 4.7 to 12.2 μg/L.   

• Based on the evaluation presented in Section D.3.1.2 in Appendix D, a 
downward vertical gradient occurs between the intermediate and deep 
groundwater zones of the eastern alluvial aquifer.  Production Well 01900934 
is screened in both groundwater zones. 

• The increase in the TCE concentration following the cessation of pumping, 
despite the downward vertical gradient, indicates the TCE contamination 
likely occurs mainly within the intermediate groundwater zone.   

5.2.2.3 Other Key COPCs in NW Area 3 
Potential sources of the carbon tetrachloride and perchlorate contamination, 
present at concentrations in groundwater that exceed the MCLs in Production 
Well 01901679, remain unidentified.  As shown in Exhibit 5-3, 1,2,3-TCP and 
cis-1,2-DCE contamination appears absent or minimal in NW Area 3; however, 
additional data are needed to fully evaluate the occurrence and migration of 
groundwater contamination.   

5.2.2.4 General Contamination Migration in NW Area 3 
Contamination migration in NW Area 3 will follow groundwater flow toward 
Production Well 01901679 as the well is pumped.  The characteristics of 
contamination migration in the western alluvial aquifer and bedrock aquifer in 
NW Area 3 are unknown and warrant further investigation, which will be 
considered during the feasibility study.   

5.2.3 Contamination Distribution and Migration in Central Area 3 
The severity of groundwater contamination in central Area 3 appears to rank 
third within Area 3, as summarized in Exhibit 5-1.  TCE and 1,2,3-TCP are the 
predominant Key COPCs in groundwater in central Area 3; however, all Key 
COPCs occur in this area.  Several potential sources of contamination appear to 
exist in central Area 3. 
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As shown in Table 4-9, subsurface investigations performed at one 
manufacturing facility (Facility 9) and five dry cleaning facilities (Facilities 25, 26, 
28, 30, and 31)  in central Area 3 have revealed the presence of PCE and TCE in 
soil vapor.  The state is directing the facilities to determine the lateral and vertical 
extent of the contamination.  

5.2.3.1 Groundwater Data Set for Central Area 3 
All Key COPCs occur in groundwater in central Area 3 at concentrations that 
exceed the evaluation criteria (MCLs or NLs).  The discussion of the distribution, 
concentrations and migration of Key COPCs in groundwater in central Area 3 is 
based on data collected from five groundwater monitoring wells installed by 
EPA and 13 production wells.  Table 4-8 summarizes Key COPC concentrations 
detected in Area 3.  No facilities in central Area 3 have installed groundwater 
monitoring wells.  Exhibit 5-4 summarizes the distribution of Key COPCs in 
groundwater in central Area 3.   

EXHIBIT 5-4 
Key COPC Distribution in Groundwater in Central Area 3  

Contaminant MCL or NL  
(µg/L) 

Maximum Concentration 
Detected and 

Associated Well 
(µg/L) 

Number of 
Wells with 

Concentration 
Exceeding 

MCL/NL 

Wells with 
Concentration 

Exceeding 
10 Times 
MCL/NL 

Aquifer(s) 
Impacted 

Facilitiesa with 
Groundwater 

Concentration 
Exceeding 

MCL/NL 

PCE 5 23 
01901681 4 of 18 None 

Bedrock, 
intermediate, 

deep 
Unknown 

TCE 5 96 
 EPAMW12A 9 of 18 EPAMW14_03   

EPAMW12A 

Bedrock, 
intermediate, 

deep 
Unknown 

cis-1,2-DCE 6 14 
 EPAMW12A 4 of 18 None 

Bedrock, 
intermediate, 

deep 
Unknown 

1,2,3-TCP 0.005 0.413 
 EPAMW15_06 5 of 18 

01900010 
01903014 

EPAMW15_06 

Bedrock, 
intermediate, 

deep 
Unknown 

Carbon 
tetrachloride 0.5 0.74J 

 EPAMW14_04 2 of 18 None Intermediate, 
deep Unknown 

Perchlorate 6 7.1 
 EPAMW15_02 2 of 15 None Deep Unknown 

Notes: 
aFigure 4-9 shows the facilities with open subsurface investigations and the associated facility tracking numbers. 
J – Estimated Concentration 
For information on the distribution of the Key COPC nitrate, refer to Section 4.3.7 and Exhibit 4-8.  As explained in 
Section 4.3.7, the contamination migration conceptual site model for Area 3 excludes nitrate from consideration. 
cis-1,2-DCE – cis-1,2-dichloroethene  
MCL – maximum contaminant level 
µg/L – micrograms per liter 
NL – notification level 
PCE – tetrachloroethene  
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

Table 4-8 
summarizes Key 
COPC 
concentrations 
detected in Area 3. 

Exhibit 5-4 
summarizes the 
distribution of Key 
COPCs in 
groundwater in 
central Area 3. 
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5.2.3.2 Tetrachloroethene Distribution and Migration in Central Area 3 
Figure 5-1 presents maximum concentrations of PCE and the directions of 
horizontal groundwater flow.  Figure 3-4 presents the location of the cross-
sections within Area 3 in plan view.  Figures 5-6, 5-8, 5-12, and 5-14 illustrate the 
distribution of PCE detections in the intermediate and deep groundwater zones 
of the eastern alluvial aquifer.  

Groundwater production controls the migration of PCE in central Area 3.  At 
least one discrete source most likely contributes to the PCE contamination in 
central Area 3 noted in Exhibit 5-4.  

Figures E-9 and E-10 in Appendix E show the concentration trends for PCE in the 
intermediate and deep groundwater zones, respectively, measured at the EPA 
monitoring wells.  Figures E-13 through E-21 illustrate the concentration trends 
for PCE in groundwater observed at production wells in central Area 3.   

As shown in Figure E-9, the highest concentrations of PCE occur in groundwater 
sampled from the middle of the intermediate groundwater zone at multiport 
Monitoring Well EPAMW15.  The concentration of PCE detected at EPAMW15 
might originate at a source from which PCE has migrated to the production wells 
located in central Area 3 (01901681, 01901682, and 01903086).   

5.2.3.3 Trichloroethene and cis-1,2-Dichloroethene Distribution and Migration in 
Central Area 3 

Figures 5-2 and 5-3 present maximum concentrations of TCE and cis-1,2-DCE 
and the directions of horizontal groundwater flow.  Figure 3-4 presents the 
location of the cross-sections within Area 3 in plan view.  Figures 5-7, 5-9, 5-13, 
and 5-15 illustrate the distribution of TCE detections in the intermediate and 
deep groundwater zones of the eastern alluvial aquifer.  

Figures E-9 and E-10 in Appendix E show the concentration trends for TCE in the 
intermediate and deep groundwater zones, respectively, measured at the EPA 
monitoring wells.  Figures E-13 through E-21 depict the concentration trends for 
TCE in groundwater observed at production wells in central Area 3. 

TCE contamination in groundwater in central Area 3 occurs in different locations 
than PCE contamination.  This observation suggests that TCE originates from 
separate sources of contamination and not from PCE degradation.  cis-1,2-DCE 
occurs exclusively at wells with detections of TCE in groundwater, which 
suggests that cis-1,2-DCE likely occurs due to biological degradation of TCE.  No 
discrete source of cis-1,2-DCE has been identified.  Technical Appendix 5 
discusses biological degradation.   

The bullets below summarize observations on the occurrence of TCE in central 
Area 3, and provide evidence to suggest that the TCE possibly originates from 
two potential sources.   

Figure 5-1 presents 
maximum 
concentrations of PCE 
and the directions of 
horizontal 
groundwater flow.   
Figure 3-4 presents the 
location of the cross-
sections within Area 3 
in plan view.   
Figures 5-6, 5-8, 5-12, 
and 5-14 illustrate the 
distribution of PCE 
detections in the 
intermediate and deep 
groundwater zones of 
the eastern alluvial 
aquifer. 

Figures E-9 and E-10 
show the concentration 
trends for PCE and 
TCE in the 
intermediate and deep 
groundwater zones, 
respectively, measured 
at the EPA monitoring 
wells.   
Figures E-13 through 
E-21 illustrate the 
concentration trends 
for PCE and TCE in 
groundwater observed 
at production wells in 
central Area 3. 

Figure 5-2 and 5-3 
present maximum 
concentrations of TCE 
and cis-1,2-DCE and 
the directions of 
horizontal 
groundwater flow.   

Figures 5-7, 5-9, 5-13, 
and 5-15 illustrate the 
distribution of TCE 
detections in the 
intermediate and deep 
groundwater zones of 
the eastern alluvial 
aquifer. 

Technical Appendix 5 
evaluates the potential 
of biological 
degradation of TCE to 
cis-1,2-DCE. 
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• One source of TCE contamination in central Area 3 appears to originate west 
of and upgradient of the structural bedrock discontinuity.  As shown in 
Exhibit 5-4 and Figure 5-15, the maximum concentrations of TCE in central 
Area 3 occur at Monitoring Well EPAMW12A, which is completed at the 
water table in the bedrock aquifer at the structural bedrock discontinuity.  
Contamination observed near EPAMW12A may be migrating to EPAMW13. 

• Figure 5-13 illustrates that TCE occurs at elevated concentrations at depth in 
Monitoring Well EPAMW14 in the eastern alluvial aquifer, but not at shallow 
depths at the water table.  This TCE contamination may originate from a 
discrete source, and be unrelated to the contamination observed at 
EPAMW13. 

5.2.3.4 1,2,3-Trichloropropane Distribution in Central Area 3 
As shown in Exhibit 5-4, 1,2,3-TCP occurs in groundwater at concentrations that 
exceed the NL at three wells in central Area 3.  The source of 1,2,3-TCP 
contamination remains unknown, although the source appears to originate 
within central Area 3, east of and upgradient of Monitoring Well EPAMW15.  
This conclusion is based on the contamination observed at Monitoring Well 
EPAMW15, which shows that the maximum concentrations of 1,2,3-TCP occur in 
the upper portion of the intermediate groundwater zone. 

The occurrence of 1,2,3-TCP contamination in groundwater at production 
wells in central Area 3 most likely resulted from pumping at the two wells 
(01903097 and 01900010).  Continued pumping at Production Well 01903097 
could cause further downgradient migration of the 1,2,3-TCP contamination.   

5.2.3.5 Carbon Tetrachloride Distribution in Central Area 3 
As shown in Exhibit 5-4, carbon tetrachloride occurs in groundwater at 
concentrations that exceed the MCL at two wells in central Area 3.  The 
contamination appears localized.  Figures E-9 and E-10, provided in Appendix E, 
show the presence of carbon tetrachloride at concentrations that exceed the MCL 
in the intermediate groundwater zone, and the absence of carbon tetrachloride in 
the deep groundwater zone.   

5.2.3.6 Perchlorate Distribution in Central Area 3 
As indicated in Exhibit 5-4, perchlorate occurs in groundwater in central Area 3 
at concentrations that exceed the MCL at two wells.  The horizontal extent of 
perchlorate contamination is unknown, and evaluating the migration of 
perchlorate is infeasible without additional characterization data.   

5.2.3.7 General Contamination Migration in Central Area 3 
Contamination migration in central Area 3 follows the groundwater flow 
direction of the intermediate and deep groundwater zones toward localized 
pumping.  However, determining the groundwater flow direction within central 
Area 3 is difficult due to the limited data set.  Few monitoring wells exist in 
central Area 3 and the distance between wells is significant.  The extent of VOC 

Exhibit 5-4 
summarizes the 
distribution of Key 
COPCs in 
groundwater in 
central Area 3. 

Figures E-9 and 
E-10, provided in 
Appendix E, show 
the presence of 
carbon tetrachloride 
in the intermediate 
groundwater zone. 

Exhibit 5-4 
summarizes the 
distribution of Key 
COPCs in 
groundwater in 
central Area 3. 
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contamination in central Area 3 warrants further evaluation as source 
investigations continue.   

5.2.4 Contamination Distribution and Migration in NE Area 3  
The severity of groundwater contamination in NE Area 3 appears to rank highest 
within Area 3 (along with the severity of groundwater contamination in SW 
Area 3), as summarized in Exhibit 5-1.  PCE, the predominant Key COPC in NE 
Area 3, occurs at the maximum concentrations reported within Area 3.  At least 
three potential sources of contamination appear to exist in NE Area 3.  
Contamination impacts the shallow, intermediate, and deep zones of the eastern 
alluvial aquifer in NE Area 3. 

As shown in Table 4-9, subsurface investigations at two dry cleaning facilities in 
NE Area 3 have revealed the presence of PCE, including detections in soil vapor 
and groundwater at Facility 21; and detections in soil vapor at Facility 24.  The 
state has directed Facility 24 to investigate the groundwater.  A third facility with 
a history of vehicle maintenance, Facility 19, also shows PCE in soil vapor and 
groundwater.  Other unidentified contaminant sources may exist in NE Area 3. 

5.2.4.1 Groundwater Data Set for NE Area 3 
PCE, TCE, and 1,2,3-TCP occur in groundwater in NE Area 3 at concentrations 
that exceed the evaluation criteria (MCLs or NLs).  The following analysis is 
based on data collected from one groundwater monitoring well installed by EPA, 
16 groundwater monitoring wells installed at two facilities, and 12 production 
wells.  Facilities 19 and 21 have 12 and four monitoring wells, respectively.  
Table 4-8 summarizes Key COPC concentrations detected in Area 3.  Figure 5-1 
presents maximum concentrations of PCE and the directions of horizontal 
groundwater flow.  Figure 3-4 presents the location of the cross-sections within 
Area 3 in plan view.  Figures 5-10 through 5-13 illustrate the distribution of PCE 
detections in the shallow, intermediate, and deep groundwater zones of the 
eastern alluvial aquifer. 

The data set for 1,2,3-TCP, cis-1,2-DCE, carbon tetrachloride, and perchlorate in 
groundwater is limited for NE Area 3.  1,2,3-TCP is identified as a Key COPC 
based on one detection at two wells, as shown in Exhibit 5-5.  Data demonstrate 
an absence of cis-1,2-DCE and carbon tetrachloride in groundwater, and the 
presence of perchlorate only at concentrations below the MCL. 

Most of the data collected in NE Area 3 were obtained from Facility 19.  Without 
additional characterization data, evaluating the migration of Key COPCs is not 
feasible; and eliminating cis-1,2-DCE, carbon tetrachloride, and perchlorate from 
further consideration as potential contaminants of concern in NE Area 3 remains 
premature. 

Table 4-8 
summarizes Key 
COPC 
concentrations 
detected in Area 3. 

Figure 5-1 presents 
maximum 
concentrations of 
PCE and the 
directions of 
horizontal 
groundwater flow.   

Figure 3-4 presents 
the location of the 
cross-sections within 
Area 3 in plan view.  

Figures 5-10 
through 5-13 
illustrate the 
distribution of PCE 
detections in the 
shallow, 
intermediate, and 
deep groundwater 
zones of the eastern 
alluvial aquifer. 

Exhibit 5-5 
summarizes the 
distribution of Key 
COPCs in 
groundwater in NE 
Area 3. 
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EXHIBIT 5-5 
Key COPC Distribution In Groundwater in NE Area 3 

Contaminant MCL or NL  
(µg/L) 

Maximum 
Concentration 
Detected and 

Associated Well 
(µg/L) 

Number of 
Wells with 

Concentration 
Exceeding 

MCL/NL 

Wells with 
Concentration 

Exceeding 
10 Times MCL/NL 

Aquifer(s) 
Impacted 

Facilitiesa with 
Groundwater 

Concentration 
Exceeding 

MCL/NL 
PCE 5 950 

W11TCSW1 
12 of 28 W11TCSW1 

W11TCSW2 
W11TCSW3 
W11TCSW6 
W11TCSW7 
W11TCW10 

Shallow 19, 21 

TCE 5 13.2 
W11TCSW3 

2 of 28 None Shallow 19 

cis-1,2-DCE 6 Not detected 0 of 28 None None Unknown 

1,2,3-TCP 0.005 0.025 
EPAMW16_01 

2 of 20 01900935 
EPAMW16_01 

Intermediate, 
deep 

Unknown 

Carbon 
tetrachloride 

0.5 Not detected 0 of 28 None None Unknown 

Perchlorate 6 5.6 
01900017 

0 of 16 None Intermediate, 
deep 

Unknown 

Notes: 
aFigure 4-9 shows the facilities with open subsurface investigations and the associated facility tracking numbers. 
For information on the distribution of the Key COPC nitrate, refer to Section 4.3.7 and Exhibit 4-8.  As explained in 
Section 4.3.7, the contamination migration conceptual site model for Area 3 excludes nitrate from consideration. 
cis-1,2-DCE – cis-1,2-dichloroethene  
MCL – maximum contaminant level 
µg/L – micrograms per liter 
NL – notification level 
PCE – tetrachloroethene  
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

5.2.4.2 Tetrachloroethene Distribution and Migration in NE Area 3 
The PCE contamination in groundwater in NE Area 3 noted in Exhibit 5-5 
appears to originate from at least three sources.  Two sources likely occur in the 
vicinities of Facility 19 and Facility 21; and a third source may originate near the 
Raymond Basin.  The observations described in the bullets below provide 
evidence of the migration of PCE in groundwater from the three sources. 

• PCE contamination occurs in the shallow groundwater zone beneath two 
monitoring wells located at Facility 19 and one monitoring well upgradient of 
Facility 19.  The upgradient and downgradient extent of PCE contamination 
in groundwater near this facility is only partially defined. 

PCE also is present within the intermediate groundwater zone at Facility 19 
at concentrations below the MCL.  Farther downgradient of Facility 19, PCE 
occurs in the intermediate groundwater water zone at Production 
Well 01902786 (as shown in Figure E-22) and at Monitoring Well EPAMW16 
(as illustrated in Figures E-8 and 5-12).  The PCE concentration at the 
production well exceeds the MCL.  The extent of PCE contamination in the 
intermediate and deep groundwater zones may be related to PCE 

Figures E-8 and 
E-22 illustrate the 
occurrence of PCE 
in the intermediate 
groundwater zone. 

Figure 3-4 presents 
the location of the 
cross-sections within 
Area 3 in plan view.  
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contamination identified near Facility 19, but the horizontal and vertical 
extents are only partially defined.  

• PCE contamination has occurred in groundwater underlying Facility 21 at 
concentrations that exceed the MCL, although recent data show an absence of 
PCE.  The PCE in groundwater beneath Facility 21 most likely originates 
from a discrete source, unrelated to the source of PCE contamination in 
groundwater near Facility 19.  Groundwater flows to the southwest and 
Facility 21 is located west of Facility 19. 

• PCE and TCE occur at low levels in groundwater underlying a group of 
production wells, including 01900026, 01900935, 01901671, 01902789, 
01902979, and 01903059.  The occurrence of contamination in this group of 
wells is a potential concern even though the concentration levels are low.  
Potential sources remain unidentified. 

• However, the Raymond Basin could be a potential source of contamination 
because groundwater flows across the Raymond Fault in this area as shown 
in Figure 3-6.  The production wells are located cross-gradient from the 
source of contamination that originates and migrates in the shallow 
groundwater zone in the vicinity of Facility 19 (see Figure 3-19).  Further 
investigation of contaminant sources in this area is warranted and will be 
considered during the feasibility study. 

5.2.4.3  Trichloroethene Occurrence in NE Area 3 
TCE contamination occurs in groundwater underlying Facility 19, in addition to 
groundwater at the production wells discussed above.  As indicated in 
Exhibit 5-5, TCE is present at Facility 19 at two monitoring wells completed in 
the shallow groundwater zone, which also show the maximum concentrations of 
PCE within NE Area 3.  The presence of TCE could be related to the degradation 
of PCE, although an analysis of data to support this hypothesis is unavailable; no 
discrete source of TCE has been identified.  

5.2.4.4 General Groundwater Flow and Contamination Migration in NE Area 3 
Figures 5-12 and 5-13 show that a fine-grained unit separates the shallow 
groundwater zone from the intermediate groundwater zone.  The fine-grained 
unit appears to restrict vertical groundwater flow, as well as vertical 
contamination migration.  However, pumping in the intermediate groundwater 
zone might influence contaminants to migrate downward from the shallow 
groundwater zone and across the fine-grained unit into the intermediate 
groundwater zone.   

Figure 5-12 
illustrates the 
distribution of PCE 
detections in the 
shallow and 
intermediate 
groundwater zones 
of the eastern 
alluvial aquifer. 

Exhibit 5-5 
summarizes the 
distribution of Key 
COPCs in 
groundwater in NE 
Area 3. 

Figures 5-12 and 
5-13 show that a 
fine-grained unit 
appears to restrict 
vertical groundwater 
flow from the 
shallow 
groundwater zone to 
the intermediate 
groundwater zone. 
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Contamination migration in the shallow groundwater zone in NE Area 3 will 
generally follow the direction of horizontal groundwater flow to the southwest.  
Contamination migration in the intermediate and deep groundwater zones 
follows the westward groundwater flow.  Groundwater production within 
Area 3 influences groundwater flow and contamination migration.   

Additional characterization is needed in NE Area 3 to determine whether PCE 
contamination, observed in the shallow groundwater zone beneath Facility 19, 
has migrated to Production Well 01902786.  Further investigation also is 
warranted to determine the source of the PCE contamination beneath Facility 19, 
and will be considered during the feasibility study.   

5.2.5 Contamination Distribution and Migration in SE Area 3 
Groundwater contamination in SE Area 3 appears to rank lowest in terms of 
severity within Area 3, as summarized in Exhibit 5-1, although contamination 
data are limited.  TCE and 1,2,3-TCP appear to occur as the predominant Key 
COPCs.  Remedies are being designed to contain the VOC migration in the South 
El Monte and El Monte OUs.  The feasibility study will evaluate the potential 
impact, if any, to groundwater in SE Area 3 from the non-point sources of the 
South El Monte and El Monte OUs.   

Efforts to identify potential point sources of contamination observed in the 
production wells in SE Area 3 reveal no compelling leads.  Of the potential 
source facilities identified, none have emerged as high priority targets for 
possible source investigations. 

5.2.5.1 Groundwater Data Set for SE Area 3 
TCE and 1,2,3-TCP occur in groundwater in SE Area 3 at concentrations that 
exceed the evaluation criteria (MCL or NL).  The following analysis is based on 
data collected from 11 production wells completed in the intermediate and deep 
groundwater zones in SE Area 3.  Table 4-8 summarizes the Key COPC 
concentrations detected in Area 3.  No monitoring wells are installed in SE Area 3.  
Figures 5-1 through 5-3 present the maximum concentrations of PCE, TCE, and 
cis-1,2-DCE, and directions of horizontal groundwater flow.  Figures 5-8 through 
5-11 show the distribution of PCE and TCE detections in the intermediate and 
deep groundwater zones of the eastern alluvial aquifer.  

The data set for cis-1,2-DCE, 1,2,3-TCP, carbon tetrachloride, and perchlorate in 
groundwater is limited for SE Area 3.  Eliminating cis-1,2-DCE, 1,2,3-TCP, carbon 
tetrachloride, and perchlorate from further consideration as potential 
contaminants of concern in SE Area 3 remains premature despite the existence of 
some data that demonstrate an absence of these four Key COPCs in 
groundwater.   

Figures 5-1 through 
5-3 present the 
maximum 
concentrations of 
PCE, TCE, and cis-
1,2-DCE, and 
directions of 
horizontal 
groundwater flow.   

Figures 5-8 through 
5-11 show the 
distribution of PCE 
and TCE detections 
in the intermediate 
and deep 
groundwater zones 
of the eastern 
alluvial aquifer.  

Table 4-8 
summarizes Key 
COPC 
concentrations 
detected in Area 3. 
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EXHIBIT 5-6 
Key COPC Distribution In Groundwater In SE Area 3  

Contaminant MCL or NL  
(µg/L) 

Maximum 
Concentration 
Detected and 

Associated Well 
(µg/L) 

Number of 
Wells with 

Concentration 
Exceeding 

MCL/NL 

Wells with 
Concentration 

Exceeding 
10 Times 
MCL/NL 

Aquifer(s) 
Impacted 

Facilitiesa with 
Groundwater 
Concentration 

Exceeding 
MCL/NL 

PCE 5 2.8 
01900927 

0 of 11 None None Unknown 

TCE 5 5.9 
01900926 

1 of 11 None Intermediate Unknown 

cis-1,2-DCE 6 Not detected 0 of 11 None None Unknown 

1,2,3-TCP 0.005 0.0153 
08000067 

3 of 11 None Intermediate, 
deep 

Unknown 

Carbon 
tetrachloride 

0.5 Not detected 0 of 11 None None Unknown 

Perchlorate 6 Not detected 0 of 11 None None Unknown 

Notes: 
aFigure 4-9 shows the facilities with open subsurface investigations and the associated facility tracking 
numbers. 
For information on the distribution of the Key COPC nitrate, refer to Section 4.3.7 and Exhibit 4-8.  As explained 
in Section 4.3.7, the contamination migration conceptual site model for Area 3 excludes nitrate from 
consideration. 
cis-1,2-DCE – cis-1,2-dichloroethene  
MCL – maximum contaminant level 
µg/L – micrograms per liter 
NL – notification level 
PCE – tetrachloroethene  
TCE – trichloroethene  
1,2,3-TCP – 1,2,3-trichloropropane 

5.2.5.2 Trichloroethene and 1,2,3-Trichloropropane Occurrence in SE Area 3 
As indicated in Exhibit 5-6, only TCE and 1,2,3-TCP occur at concentrations that 
exceed the evaluation criteria (MCL or NL) in groundwater underlying SE 
Area 3.  The following bullets summarize information on TCE and 1,2,3-TCP 
detections.   

• As shown in Figure E-23 in Appendix E, the concentration of TCE in 
groundwater inexplicably exceeded the MCL at Production Well 01900926 
once in 2001.  All other data indicate that TCE concentrations consistently 
remain below the MCL.  

• The concentrations of 1,2,3-TCP in groundwater exceeded the NL once at 
Production Wells 01900927, 08000067, and 08000133.  Testing at Production 
Wells 01900927 and 08000133 last occurred in 2003. 

5.2.5.3 Groundwater Flow and Contamination Migration in SE Area 3 
As shown in Figure 5-1, groundwater in the intermediate and deep groundwater 
zones generally flows to the west in SE Area 3.  The evaluation of groundwater 
flow and possible contamination migration from the El Monte OU and South El 
Monte OU into SE Area 3 remains incomplete.  PCE, TCE, cis-1,2-DCE, 1,2,3-TCP, 
and perchlorate occur in these two OUs.  Remedies are being designed to contain 

Figure E-23, 
provided in 
Appendix E, shows 
the exceedance of the 
MCL that occurred 
in 2001. 

Figure 5-1 depicts 
the migration 
pathway for SE 
Area 3.  
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the VOC migration in the South El Monte and El Monte OUs.  The feasibility 
study will evaluate the potential impact, if any, to groundwater in SE Area 3 
from the non-point sources of the South El Monte and El Monte OUs.   

5.3 Conclusion 
Contamination impacts groundwater in the bedrock aquifer; western alluvial 
aquifer; and the shallow, intermediate, and deep zones of the eastern alluvial 
aquifer.  Advection, that is, the transport of dissolved contaminants by 
groundwater flow, controls the migration of Key COPCs in Area 3.  Products of 
biological degradation also occur in Area 3, as discussed in Technical 
Appendix 5.  However, biological degradation likely plays only a minor role in 
the migration of contaminants in Area 3. 

The feasibility study will be conducted to evaluate remedial alternatives to 
address the potential risks estimated in the HHRA.  Appendix D presents the 
HHRA, which is summarized in Section 6.  The contamination migration 
conceptual site model will serve as the basis for the feasibility study presented in 
Section 8 as the next step for Area 3.  Although evaluation of the data set has 
provided many details regarding hydrogeology, potential contamination 
sources, and migration, data needs have been identified.  The data needs that 
will be considered during the feasibility study include determination of the 
impact of the structural bedrock discontinuity on groundwater flow, 
identification of additional potential sources, determination of vertical and 
horizontal groundwater flow patterns within the aquifers, and determination of 
the extent of biological degradation that may be occurring in Area 3. 
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Glossary 

advection:  The process by which chemicals are transported by the bulk motion 
of the flowing groundwater. 

alluvial:  Relating to alluvium. 

alluvium:  Sediment deposited by flowing water, as in a riverbed, flood plain, or 
delta.  

anticline:  A convex upward series of folded geologic units that contains older 
rocks at its core. 

aquifer:  A saturated geologic unit, often of sand or gravel, which contains and 
transmits significant quantities of water under normal conditions.  

basin:  A large geologic depression in the bedrock that is filled with 
unconsolidated sediments. 

bedrock:  The solid rock that underlies loose material, such as soil, sand, clay, or 
gravel.  

biological degradation:  The process by which organic substances are broken 
down by the enzymes produced by living organisms. 

chlorinated volatile organic compound:  Any volatile organic compound that 
contains a chlorine atom.  Solvents commonly used in cleaning and 
degreasing applications often contain chlorinated volatile organic 
compounds.  

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

degradation products:  Chemical compounds that are formed by natural 
degradation or decay of some other chemical compound.  
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environmental data:  Any measurements or information that describe 
environmental processes, location, or conditions; ecological or health 
effects and consequences; or the performance of environmental 
technology. 

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

fault:  A fracture in the continuity of a rock formation, caused by a shifting or 
dislodging of the earth's crust, in which adjacent surfaces are displaced 
relative to one another and parallel to the plane of fracture.  

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of alternative remedial actions.  

free-phase liquid:  Liquids that do not mix easily with water or readily separate 
from water or both.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

groundwater monitoring well:  A type of well specially designed and installed 
to sample groundwater at specific locations and depths to evaluate 
groundwater flow and contamination. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

hydrogeology:  The study of the occurrence and movement of water beneath the 
surface of the earth.  

hydrostratigraphy:  The body of soil or rock having considerable lateral extent 
that also exhibits reasonably distinct groundwater conditions.  

Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  Key COPCs identify regional 
contamination within Area 3. 

maximum contaminant levels:  The maximum permissible level of a 
contaminant in water that is delivered to any user of a public water 
system.  

multiport monitoring well:  A type of monitoring well equipped with a 
sampling port for monitoring groundwater at multiple depth intervals of 
an aquifer. 

non-point sources:  Sources of contamination that originate from multiple areas 
or locations rather than from a discrete site. 

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
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certain chemicals for which no established drinking water standards 
exist. 

operable unit:  A subunit of a Superfund site, defined based on a geographical 
area or on another parameter, where a number of separate activities are 
undertaken as part of site cleanup.  

perched groundwater:  Groundwater supported by a zone of material of low 
permeability located above an underlying main body of groundwater. 

persistence of a contaminant:  A term describing how long a contaminant will 
remain in the environment. 

plunging:  A term used to describe a folded geologic unit that is not horizontal.  
A fold will plunge in a particular direction.  

primary data:  Data generated or collected by the investigator during an 
investigative process.   

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

secondary data:  Data collected or generated by a party other than the 
investigator during the investigative process.  

soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 

structural bedrock discontinuity:  In structural geology, a subsurface bedrock 
zone or surface separating two unrelated groups of rocks across which an 
abrupt geologic change occurs, e.g., a fault.  

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

syncline:  A concave upward series of folded geologic units that contains 
younger rocks at its core.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

vadose zone:  The soil or rock between the earth’s surface and the water table.  
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Data Quality Objectives for Area 3 Contamination Migration Conceptual Site Model (Remedial Investigation Subtask 3)  
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
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Step 1 – Define Basis of Evaluation 

Overall Goal Justification 
Develop a groundwater contamination migration conceptual site model for Area 3, 
which includes assessments of:   
– Key COPCs: the COPCs present at concentrations that exceed the evaluation 

criteria in production wells multiple times. 
– Horizontal and vertical extent of groundwater contamination. 
– Contaminant fate. 
– Contamination migration pathways. 
The contamination migration conceptual site model integrates the hydrogeologic 
conceptual site model (RI Subtask 1) and the data on potential contaminant 
sources (RI Subtask 2).  Tables 3-1 and 4-1 present the DQOs for RI Subtasks 1 
and 2, respectively. 

A contamination conceptual site model will help to facilitate identification of appropriate 
potential remedial actions in a future feasibility study for Area 3. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
An accurate and adequate contamination 
migration conceptual site model.  

An inadequate contamination conceptual 
site model may adversely impact the 
implementation of the feasibility study.   
 

– Use of unreliable or inadequate data for critical 
decision making. 

– Inaccurate or inadequate hydrogeologic 
conceptual site model (RI Subtask 1). 

– Inaccurate or inadequate contaminant source 
identification (RI Subtask 2). 

Ensure sufficient confidence in data 
used in decision making. 
Identify and quantify (as feasible) 
limitations of hydrogeologic 
conceptual site model and source 
investigation data. 
Complete Step 7 (Optimize the 
Design). 

Additional data collection necessary to 
adequately develop the contamination 
migration conceptual site model for Area 3. 

Collecting unnecessary data may waste 
resources. 

Use of unreliable data for critical decision making. Ensure sufficient confidence in data 
used in decision making. 
Ensure sufficiency of evaluations 
performed to identify critical data 
gaps. 

COPC – contaminant of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification 
EPA – United States Environmental Protection Agency  Subtask 3 – Contamination Migration Conceptual Site Model 
MCL – maximum contaminant level Subtask 4 – Human Health Risk Assessment 
NL – notification level Subtask 5 – Ecological Risk Assessment 
QAPP – quality assurance project plan Subtask 6 – Assessment of Next Steps 
RI – remedial investigation   
Watermaster – Main San Gabriel Basin Watermaster   
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Step 3 – Define Evaluation Boundaries 

Boundaries for Consideration Justification for Consideration 
See Step 3 in Table 3-1 for information on the geographic boundaries of Area 3.  See Step 3 in Table 3-1. 

See Step 3 in Table 3-1 for information on the geographic boundaries of areas 
adjacent to Area 3.  

See Step 3 in Table 3-1. 

See Step 3 in Table 3-1 for information on the boundaries of aquifers in Area 3. See Step 3 in Table 3-1. 
See Step 3 in Table 3-1 for information on the boundaries of aquifers in areas 
adjacent to Area 3. 

See Step 3 in Table 3-1. 

Temporal Limitations: 
– Current contamination migration pathways. 

See Step 3 in Table 3-1. 

 
Step 4 – Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion 
See Step 4 in Table 3-1 for information on the geographic boundaries of areas 
adjacent to Area 3. 

See Step 4 in Table 3-1. 

See Step 4 in Table 3-1 for information on the boundaries of aquifers in Area 3. See Step 4 in Table 3-1. 
See Step 4 in Table 3-1 for information on the boundaries of aquifers in areas 
adjacent to Area 3. 

See Step 4 in Table 3-1. 

Nitrate contamination.  Nitrate contamination is released by extensive non-point sources throughout the San Gabriel 
Basin, as opposed contamination from the other Key COPCs, which likely is released by discrete 
sources within Area 3.  Subtask 4 identifies nitrate as contributing to the potential noncancer risks 
in Area 3. Therefore, further consideration of nitrate contamination will occur as part of the 
feasibility study as EPA evaluates the potential remedial actions for Area 3.   

Contamination in vadose zone. Contamination in the vadose zone is considered in the source identification process conducted by 
the State of California. Future remedial action will focus on addressing groundwater 
contamination. 

Temporal Limitations: 
– Potential contaminant migration pathways. 

Potential contamination migration pathways in Area 3 qualitatively evaluated.  Groundwater flow 
modeling will quantitatively evaluate the contamination migration pathways as part of the 
feasibility study. 

COPC – contaminant of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
MCL – maximum contaminant level Subtask 4 – Human Health Risk Assessment
NL – notification level Subtask 5 – Ecological Risk Assessment
QAPP – quality assurance project plan Subtask 6 – Assessment of Next Steps
RI – remedial investigation  
Watermaster – Main San Gabriel Basin Watermaster   
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Step 5 – Identify Data Needs and Uses 

Data Need Data Use(s) RI Report Reference(s) 
Groundwater environmental data collected at production 
wells. 

– Develop a preliminary assessment of the horizontal extent of Key COPC 
contamination in groundwater. 

– Develop a preliminary assessment of the vertical extent of Key COPC 
contamination in groundwater. 

Section 4.2. 
Figures 4-1 through 4-7. 
Tables 4-8 and E-1. 
Section 5.2. 

Groundwater environmental data collected at EPA 
monitoring wells. 

– Identify locations of potential contaminant sources. 
– Assess the horizontal distribution of contamination for Key COPCs. 
– Assess the vertical distribution of contamination for Key COPCs. 

Section 4.2. 
Figures 4-1 through 4-7. 
Tables 4-8 and E-1. 
Section 5.2. 

Groundwater environmental data collected at facility 
monitoring wells. 

– Identify locations of potential contaminant sources. 
– Assess the horizontal distribution of contamination for Key COPCs. 
 

Section 4.2. 
Figures 4-1 through 4-7. 
Tables 4-8 and E-1. 
Section 5.2. 

Hydrogeologic Conceptual Site Model (RI Subtask 1). 
 

– Groundwater flow directions. 
– Recharge data. 
– Lithologic data. 
– Groundwater production data. 
– Hydraulic conductivity data. 

Section 3.1.5.2. 
Section 3.1.6.3. 
 

Contaminant Source Identification (RI Subtask 2). – Key COPCs 
– Assess historic and current contaminant migration pathways. 

Sections 4.4 and 5.2.1 through 
5.2.5 

COPC – contaminant of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
MCL – maximum contaminant level Subtask 4 – Human Health Risk Assessment
NL – notification level Subtask 5 – Ecological Risk Assessment
QAPP – quality assurance project plan Subtask 6 – Assessment of Next Steps
RI – remedial investigation  
Watermaster – Main San Gabriel Basin Watermaster   
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Step 6 – Evaluate Data Usability 

Data Type Data Generation and Reliability Assessment Performed 
Groundwater environmental data collected at 
production wells. 

– Published Watermaster data of known and usable quality. 
– Data Quality and Usability Assessment indicates data are of 

sufficient quality for use in the Area 3 RI. 

Appendix C presents results of the Data Quality and 
Usability Assessment conducted by EPA. 

Groundwater environmental data collected at 
EPA monitoring wells. 

– Data collected by EPA. 
– Data Quality and Usability Assessment indicates data are of 

sufficient quality for use in the Area 3 RI. 
– Data set achieved the 90% completeness goal identified in the 

Area 3 QAPP (EPA, 2003a). 

Appendix C presents results of the Data Quality and 
Usability Assessment conducted by EPA.  

Groundwater environmental data collected at 
facility monitoring wells. 

– Data obtained from the State. 
– Data Quality and Usability Assessment indicates data are of 

sufficient quality for use in the Area 3 RI. 

Appendix C presents results of the Data Quality and 
Usability Assessment conducted by EPA. 

Hydrogeologic Conceptual Site Model 
(RI Subtask 1). 

– See Step 6 on Table 3-1 for information on data generation and 
reliability. 

See Step 6 on Table 3-1. 
 

Contaminant Source Identification  
(RI Subtask 2). 

– See Step 6 on Table 4-1 for information on data generation and 
reliability. 

See Step 6 on Table 4-1. 
 

 
Step 7 – Optimize the Design 

Actions Methods for Optimizing the Design 
Complete feasibility study as part of next steps assessment  Use contamination migration conceptual site model as basis for feasibility study.                 

See Table 8-1. 
COPC – contaminant of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
MCL – maximum contaminant level Subtask 4 – Human Health Risk Assessment
NL – notification level Subtask 5 – Ecological Risk Assessment
QAPP – quality assurance project plan Subtask 6 – Assessment of Next Steps
RI – remedial investigation  
Watermaster – Main San Gabriel Basin Watermaster   
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Figure 5-1
PCE Maximum Concentrations
and Migration Pathways
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
 

Note:  PCE - tetrachloroethene
           MCL - maximum contaminant level
           ft msl - feet above mean sea level
           µg/L - micrograms per liter
           
           This Figure (5-1) is the same as Figure ES-3
           in the Executive Summary.
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Figure 5-2
TCE Maximum Concentrations
and Migration Pathways
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
 

Note:  TCE - trichloroethene
           MCL - maximum contaminant level
           ft msl - feet above mean sea level
           µg/L - micrograms per liter

           This Figure (5-2) is the same as Figure ES-4
           in the Executive Summary.

0 2,750 5,5001,375

Feet

´

Legend
D

TCE Concentration Below Reporting Limits 
(RL)

!(
TCE Concentration Ranging from Reporting 
Limits to <MCL (RL to <5 µg/L)

!(
TCE Concentration Ranging from MCL to 
<10x MCL (5 to <50 µg/L)

!(
TCE Concentration Ranging from 10x MCL 
to <20x MCL (50 to <100 µg/L)

!(
TCE Concentration Ranging from 20x MCL 
to <100x MCL (100 to <500 µg/L)

!( TCE Concentration Ranging from 100x MCL 
to <1000x MCL (500 to <5000 µg/L)

") Facility with Soil or Groundwater Data

") All Other Facilities

Intermediate Zone Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007
Western Alluvial Aquifer Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007

Western Alluvial Aquifer Inferred Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007

Highway

Major Street

Railway

Streams

Fault

Area 3 Site

Spreading Ground

Structural Bedrock Discontinuity

Bedrock

Syncline (dotted where concealed by 
               surficial sediments)

Anticline (dotted where concealed by 
               surficial sediments)

Direction of Plunge



 
 

 
 

CENTRAL
AREA 3

NORTHEASTERN
AREA 3

SOUTHWESTERN
AREA 3

NORTHWESTERN
AREA 3

Raymond Basin

SOUTH EL MONTE
OU

EL 
MONTE

OU

SOUTHEASTERN
AREA 3

San Gabriel Basin

08000157

W11TCSW6

W12VCGM1

W11TCW10

W12ASMW1

W11TCSW1
W11TCSW5
W11TCSW7

EMW206

EMW202

EMW201EPAMW18

EPAMW17

EPAMW16EPAMW15EPAMW14

EPAMW13

EPAMW11

Z1000001

W12USMW1

W12RDFW1

W12PMMW1

W12NVJW3
W12NVJW2

W12NVJW1

W12IWMW1

W12CW202

W12CVMW5
W12CVMW4

W12ASMW3

W12ASMW2

W12ARMW4
W12ARMW3

W11TCSW3
W11TCSW2

W11AJW21

EPAMW12A

EMERP014

EMERP013

EMERP010
EMERP003

EMEDMW3B

08000157

08000146

08000133

W11TCSW6

08000123

08000067
01903097

01903086

01903059

01903014

01902979

01902867

01902792

01902789

01902786

01902785

01901682
01901681

01901679

01901672

01901671

01901669

01900935

01900934

0190092701900926

01900921

01900918

01900792
01900791

01900725

01900547

01900515
01900514

01900343

01900342

01900026

01900018

01900017

01900016

01900015

01900014

01900013

01900012

01900011

01900010

W12CVMW3

W12CPMW1
W12ARMW2 W12ARMW1

W11AJG13

W11AJG07

W11SFMW1

W11AGMW4

W11AGMW3

W11AGMW2

W11AGMW1

EMEDMW3A

08000073

01900920

W12VCGM1

01902024

EMERP004

EMEW0020EMEW0019

EMERP002
EMEW0018

EMERP001

01902689
01902106

EMW203

W12NVW1R

W11TCW11

W11TCSW4
W11TCW10

W11TCSW9
W11TCW12

W12ASMW1

W11TCSW1
W11TCSW5
W11TCSW7

Structural Bedrock Discontinuity

? ?

??

?

?

? ?

??

??

??

??

??

??

330

350

250

41
0

430

230

170210

450

450

350

370

290

39
0

310

270

190

150

19
017

0

13
011
0

90

130

150

450 350

250

Eaton
Spreading

Basin

San    Pasqual  Wash

Alhambra Wash

Eaton
Wash

Rubio Wash

Rubio Wash

Alhambra
Wash

Alhambr a W
ash

Raymond Fault

\\galt\proj\EPAF\ALOU\2008\MapFiles\alou_cis12DCE_MaxValue_v3.mxd

Legend
D

cis-1,2-DCE Concentration Below Detection 
Limits (DL)

!(
cis-1,2-DCE Concentration Ranging from 
Detection Limits to <MCL (DL to <6 µg/L)

!(
cis-1,2-DCE Concentration Ranging from 
MCL to <10x MCL (6 to <60 µg/L)

!(
cis-1,2-DCE Concentration Ranging from 
10x MCL to <20x MCL (60 to <120 µg/L)

") Facility with Soil or Groundwater Data

") All Other Facilities

Intermediate Zone Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007

Western Alluvial Aquifer Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007
Western Alluvial Aquifer Inferred Groundwater 
Elevation Contour (ft msl) Winter/Spring 2007

Highway

Major Street

Railway

Streams

Fault

Area 3 Site

Spreading Ground

Structural Bedrock Discontinuity

Bedrock

0 2,750 5,5001,375

Feet

Figure 5-3
cis-1,2-Dichloroethene Maximum
Concentrations and Migration Pathways
Remedial Investigation
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Note:  TCE - trichloroethene
           MCL - maximum contaminant level
           ft msl - feet above mean sea level
           µg/L - micrograms per liter



Figure 5-4
Maximum PCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section A-A'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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- See Figure 3-4 for locations of cross-sections in plan view.
- These cross sections show generalized lithologies based on the 

following categories: predominantly coarse grained material (includes 
gravel, sand, silty sand, and/or clayey sand) and predominantly fine 
grained material (includes clay, silt, sandy silt, and/or sandy clay).

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or 

potentiometric surface as measured in spring 2007, in feet (relative 
to) mean sea level.

- (3) 1933 groundwater elevations shown on Figure 3-5.
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Figure 5-5
Maximum TCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section A-A'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Notes:
- See Figure 3-4 for locations of cross-sections in plan view.
- These cross sections show generalized lithologies based on the 

following categories: predominantly coarse grained material (includes 
gravel, sand, silty sand, and/or clayey sand) and predominantly fine 
grained material (includes clay, silt, sandy silt, and/or sandy clay).

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or 

potentiometric surface as measured in spring 2007, in feet (relative 
to) mean sea level.

- (3) 1933 groundwater elevations shown on Figure 3-5.
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Figure 5-6
Maximum PCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section B-B'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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- See Figure 3-4 for locations of cross-sections in plan view.
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- These cross sections show generalized lithologies based on the following categories: 

predominantly coarse grained material (includes gravel, sand, silty sand, and/or clayey sand) 
and predominantly fine grained material (includes clay, silt, sandy silt, and/or sandy clay).

- Concentrations at production wells are wellhead samples and therefore represent a mixture of 
water from entire screened interval.

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or potentiometric surface as 

measured in spring 2007, in feet (relative to) mean sea level.
- (3) 1933 groundwater elevations shown on Figure 3-5.           
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Figure 5-7
Maximum TCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section B-B'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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and predominantly fine grained material (includes clay, silt, sandy silt, and/or sandy clay).

- Concentrations at production wells are wellhead samples and therefore represent a mixture of 
water from entire screened interval.

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or potentiometric surface as 

measured in spring 2007, in feet (relative to) mean sea level.
- (3) 1933 groundwater elevations shown on Figure 3-5.           

?
?

??

?

?

?

?

?

Distance Along Baseline (feet)

Unnamed
Fault Zone

B B'
SoutheastNorthwest

01
90

16
79

EP
AM

W
14

 (p
ro

j. 
~6

00
ft)

(M
W

1-
4)

EP
AM

W
13

 (p
ro

j. 
~5

00
ft)

(M
W

1-
3)

C
ro

ss
 S

ec
tio

n 
F-

F’

C
ro

ss
 S

ec
tio

n 
E-

E’

01
90

00
10

(p
ro

j. 
~8

00
ft)

01
90

30
97

(p
ro

j. 
~5

00
ft)

01
90

00
15

(p
ro

j. 
~2

00
ft)

01
90

00
14

(p
ro

j. 
~4

00
ft)

01
90

00
16

(p
ro

j. 
~1

00
ft)

08
00

01
46

(p
ro

j. 
~4

00
ft)

SE
M

W
08

(p
ro

j. 
~1

00
0f

t)

SE
M

W
07

(p
ro

j. 
~1

40
0f

t)

SE
M

W
02

(p
ro

j. 
~5

00
ft)

R
io

 H
on

do

Sa
m

 P
as

qu
al

 W
as

h

Al
ha

m
br

a 
W

as
h

?

?

?

?

?

?
?

?

? ?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

Bo
un

da
ry

 B
et

w
ee

n 
Ar

ea
 3

an
d 

So
ut

h 
El

 M
on

te
 O

U
s

Eastern
Alluvial
Aquifer

South El Monte OU
Shallow Groundwater Zone

South El Monte OU
Deep Groundwater Zone

Area 3
Intermediate
Groundwater

Zone

Area 3
Deep

Groundwater
Zone

TCE Concentrations

TCE Concentration Below Reporting Limits (RL)
TCE Concentration Ranging from 
Reporting Limit to <MCL (RL to <5 μg/L)
TCE Concentration Ranging from 
MCL to <10x MCL (5 to <50 μg/L)
TCE Concentration Ranging from 
10x MCL to <20x MCL (50 to <100 μg/L)

10 (Oct 1999)

2 (May 2000)

6 (May 2000)

0.6 (Sep 2006)

26 (Feb 2003)

<0.5 (Feb 2006)

3.8 (Feb 2004)

<0.5 (Mar 2005)

<0.5 (Feb 2006)

<0.5 (Aug 2006)

0.74 (Aug 2005)

<0.5 (Sep 2006)

<0.5 (Dec 2005)
<0.5 (Sep 2006)2.3 (Nov 1990)13.4 (Aug 1991)

4.1 (Nov 2004)

18 (Nov 2006)

8.7 (Nov 2003)

<0.5 (Aug 2006)

12 (Jul 2003)

18 (Jul 2003)

62 (Nov 2003)

2 (Mar 2003)

<0.5 (Mar 2005) 0.6J (Feb 2004)
5.3 (Sep 1999)

9.4 (May 2004)

2 (Mar 2003)



Figure 5-8
Maximum PCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section C-C'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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and predominantly fine grained material (includes clay, silt, sandy silt, and/or sandy clay).

- Concentrations at production wells are wellhead samples and therefore represent a mixture of 
water from entire screened interval.

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or potentiometric surface as 

measured in spring 2007, in feet (relative to) mean sea level.
- (3) 1933 groundwater elevations shown on Figure 3-5.           
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Figure 5-9
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Figure 5-11
Maximum TCE Concentrations at
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Figure 5-12
Maximum PCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section E-E'
Remedial Investigation
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Figure 5-13
Maximum TCE Concentrations at
Groundwater Wells
Conceptual Hydrogeologic Cross Section E-E'
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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gravel, sand, silty sand, and/or clayey sand) and predominantly fine 
grained material (includes clay, silt, sandy silt, and/or sandy clay).

- Concentrations at production wells are wellhead samples and 
therefore represent a mixture of water from entire screened interval.

- (1) Sedimentary bedrock elevations are shown on Figure 3-16.
- (2) 2007 groundwater elevations represent the water table or 

potentiometric surface as measured in spring 2007, in feet (relative 
to) mean sea level.

- (3) 1933 groundwater elevations shown on Figure 3-5.
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Technical Appendix 5 – Introduction 

This technical appendix discusses the behavior of Key contaminants of potential 
concern (COPCs) in groundwater underlying the San Gabriel Valley Area 3 
Superfund Site (Area 3).  Physical and chemical properties of the contaminant 
and of the environment influence the rate of contaminant movement in 
groundwater.   

Two important characteristics determine the probable behavior of a contaminant 
in the environment: the mobility and the persistence of the contaminant.  
Mobility is the potential for a contaminant to migrate from a source; persistence 
is the relative duration of how long a contaminant will remain in the 
environment.  

Environmental factors that potentially affect the mobility and persistence of a 
contaminant include the pH of the groundwater, the presence and concentration 
of other chemicals, the oxidation-reduction potential and geochemistry of the 
groundwater, the organic-matter content of aquifer sediments (matrix), and the 
presence of microorganisms.   

The primary mechanisms of contaminant transport in groundwater include 
advection, dispersion, and diffusion.  The physical and hydraulic properties of 
the water-bearing units in contact with the contaminant during transport 
determine which mechanisms control movement of the contaminant.  
Figure TA5-1 conceptually presents some of the potential contaminant fate and 
transport mechanisms.   

TA5.1 Contaminant Transport in Vadose Zone 
The transport pathway of primary focus for the remedial investigation (RI) is 
contaminant transport in groundwater.  This report also considers transport 
within the vadose zone because contamination that migrates from the vadose 
zone is the main source of contamination in groundwater in Area 3.   

As discussed in Section 4.4, the detection of Key COPCs in soil and soil vapor 
beneath numerous facilities in Area 3 indicates the occurrence of releases of 
contaminants to the vadose zone.  Key COPCs released from a source at the 
ground surface could evaporate; dissolve in surface water and migrate in surface 
water runoff; infiltrate into the subsurface by migration through permeable 
layers; or undergo a combination of the three processes.   

A contaminant that migrates downward through the vadose zone could remain 
in the form of a free-phase liquid or could dissolve in water.  Tetrachloroethene 
(PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and carbon 
tetrachloride might volatilize within the vadose zone and migrate to the 
atmosphere.   

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text.  

Figure TA5-1 
presents potential 
contaminant fate 
and transport 
mechanisms.   
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A contaminant that encounters perched groundwater or a fine-grained geologic 
unit, such as clay or silt, could migrate laterally from the source area.  If 
conditions are favorable, such as the occurrence of shallow groundwater or a 
sufficient quantity of contamination, or both, contamination may continue to 
migrate downward through the vadose zone until reaching the groundwater 
table.   

Residual soil contamination also can remain in the vadose zone.  As recharge 
water infiltrates through residual contamination in soil, contaminants can 
dissolve into recharge water and cause concentrations of contaminants in the 
recharge water to increase.   

TA5.2 Contaminant Transport in Groundwater 
Three primary mechanisms drive contaminant migration in groundwater:  
advection, dispersion, and diffusion, as described below. 

TA5.2.1 Advection 
Advection is the transport of a dissolved contaminant by groundwater flow in a 
downgradient direction.  In aquifers with relatively high hydraulic 
conductivities, such as the coarse-grained aquifers in Area 3, contaminant 
migration by advection is much greater than by the other transport mechanisms 
(Driscoll, 1986; Fetter, 1993).  Advection is mostly responsible for the 
contamination currently found in groundwater at production wells in Area 3.   

Groundwater flow patterns provide evidence of the significant influence of 
advection on the movement of contamination within Area 3 as shown in 
Figure 3-18.  In the western portion of Area 3, groundwater flows generally 
southeastward to eastward.  Groundwater flow follows the bedrock structural 
features, in particular the southeastward-eastward plunging syncline.  The 
groundwater contours show a steep gradient away from the anticline, most 
likely due to the restriction of groundwater flow by the relatively fine-grained 
bedrock.  The distribution of detected contaminants in the western portion of 
Area 3 is consistent with the effects of advective transport controlled by the 
groundwater flow patterns. 

In the eastern portion of Area 3, pumping strongly influences the composite 
groundwater flow, as groundwater flows toward areas of high groundwater 
production.  Groundwater flows radially to the Alhambra Pumping Hole in the 
south-central portion of Area 3, generally westward in the eastern portion of 
Area 3, and northward in the northeastern portion of Area 3 near the Raymond 
Fault.  Contamination distribution in the eastern portion of Area 3 is consistent 
with the effects of advective transport toward historically active production 
wells.  Contamination in groundwater is drawn to production wells due to the 
local depression of the water table caused by pumping and the corresponding 
influence of pumping on groundwater flow directions.   
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Contaminant migration generally occurs at a slower rate than groundwater flow 
due to contaminant sorption to the aquifer matrix.  Sorption reduces the rate of 
contaminant migration because contamination continuously sorbs to and leaches 
from the aquifer matrix as the groundwater moves.  This reduction in migration 
rate is referred to as retardation.  Limited retardation likely occurs in Area 3 
because Key COPCs are relatively soluble and, thus, less inclined to sorb to the 
aquifer matrix.   

TA5.2.2 Dispersion 
Dispersive migration of contamination occurs in conjunction with advective 
flow, and affects the shape of contaminant plumes.  Data needs preclude the 
delineation of contaminant plumes in Area 3, and thus the significance of 
dispersion as a transport mechanism relative to advection remains undefined.  
Longitudinal dispersion is the elongation of a volume of contamination in an 
aquifer in the direction of groundwater flow.  Longitudinal dispersion is caused 
by small differences in flow velocity throughout the aquifer.   

Transverse dispersion is the elongation of a volume of contamination in an 
aquifer in a direction perpendicular to groundwater flow (Driscoll, 1986).  
Transverse dispersion is caused by the sinuosity of flow paths (from void to 
void, around the aquifer matrix) in a porous medium.   

Both types of dispersive migration spread the mass of contaminant along the 
flow path with increasing distance from a contaminant source.  The spread of the 
contaminant results in reduced contaminant concentrations within the 
groundwater and an increased volume of contaminated groundwater 
(Hounslow, 1995). 

TA5.2.3 Diffusion 
Contaminant concentration gradients drive the last type of migration, diffusive 
migration.  A contaminant will tend to migrate from an area of high 
concentration to an area of lower concentration until equilibrium is maintained.  
Diffusion will cause a contaminant to migrate in all directions from an area of 
higher concentration.  Because diffusion occurs slowly, diffusive migration in 
groundwater generally can be disregarded (Driscoll, 1986), especially in Area 3, 
where the aquifers with high conductivity facilitate advective transport. 

TA5.2.4 Physical and Chemical Properties 
The properties that affect the fate and migration of Key COPCs in groundwater 
include solubility, vapor pressure, density, and sorption.  Exhibit TA5-1 presents 
the physical and chemical properties of Key COPCs.  The following discussion 
describes each property.  

Exhibit TA5-1 
presents physical 
and chemical 
properties of Key 
COPCs. 
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EXHIBIT TA5-1 
Physical and Chemical Properties of Key COPCs 

Area 3 Key 
COPC 

Solubility 
at 25°C 

g/L 

Vapor 
Pressure 
at 25°C 
mm Hg 

Henry's Law 
Constant at 

25°C 
atm-m3/mol 

Density 
at 20°C 
g/cm3 

Log Koc 
mL/g References 

PCE 0.15 18.47 0.018 1.62 2.32 EPA, 1994 
EPA, 2006e 
WHO, 2003 

TCE 1.1 – 1.4 57.8 0.01 1.465 2 EPA, 2006f  
WHO, 2005 

cis-,1,2-DCE 3.5 273 (30°C) 0.00337 1.26 1.56 EPA, 2006c 

1,2,3-TCP 1.75 3.1 0.000317 1.38 1.89 – 1.98 
(sand/loam) 

ASTDR, 1992 
CICADs, 2003 

Carbon 
tetrachloride 

1.2 91.3 (20°C) 0.0304 1.59 1.85 EPA, 2006d 

Perchlorate 200 Not volatile Not volatile 1.95 Completely 
soluble in water 

ITRC, 2005 

Notes:  
ASTDR – Agency for Toxic Substances and Disease Registry 
atm-m3/mol – atmosphere-cubic meter per mole  
°C – degrees Celsius 
CICADs – Concise International Chemical Assessment Documents 
cis-1,2-DCE – cis-1,2-dichloroethene 
EPA – United States Environmental Protection Agency  
g/cm3 – grams per cubic centimeter  
g/L – grams per liter 
ITRC – Interstate Technology and Regulatory Council 
Koc – organic carbon coefficient 
mL/g – milliliters per gram 
mm Hg – millimeters of mercury 
PCE – tetrachloroethene 
TCE – trichloroethene 
1,2,3-TCP – 1,2,3-trichloropropane 
WHO – World Health Organization 

TA5.2.4.1 Water Solubility 
The measured water solubility value is the maximum concentration of a chemical 
that can dissolve in water at a given temperature and pH.  A highly soluble 
contaminant is more mobile in the environment because movement of water 
through the vadose zone or through groundwater in the saturated zone easily 
transports the contaminant.  A contaminant with low solubility might occur in 
the vadose zone or the saturated zone or in both zones as pools or droplets of 
free-phase liquid.  

Exhibit TA5-1 shows that perchlorate is completely soluble.  PCE, TCE, 
cis-1,2-DCE, 1,2,3-TCP, and carbon tetrachloride are relatively soluble in water.  
A potential indication of the presence of a free-phase liquid is the presence of the 
dissolved contaminant at concentrations greater than one to 10 percent of the 
effective solubility (Pankow and Cherry, 1996).  PCE concentrations ranging 
from 1,500 to 15,000 micrograms per liter (µg/L) or TCE concentrations ranging 
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from 11,000 to 110,000 µg/L would be indicative of free-phase liquid.  Data for 
Area 3 show an absence of COPCs in the form of free-phase liquids as the 
maximum concentrations of PCE and TCE detected in Area 3 are 950 and 
2,300 µg/L, respectively. 

TA5.2.4.2 Vapor Pressure and Henry’s Law Constant 
Volatilization is a process of evaporation that occurs when contaminants present 
either as nonaqueous phase liquids or dissolved in water contact a gas phase, 
such as exposure to the atmosphere (Domenico and Schwartz, 1990).  The vapor 
pressure of a chemical represents the relative tendency of that chemical to 
volatilize.  Chemicals with higher vapor pressures generally enter the 
atmosphere much more readily than chemicals with lower vapor pressures. 

Henry’s Law describes the relative degree of volatilization of a dissolved organic 
contaminant from water, such as groundwater (Domenico and Schwartz, 1990).  
A Henry’s Law Constant measures volatility, and indicates the relative tendency 
for a contaminant dissolved in water to volatilize.  A Henry’s Law Constant is 
considered more representative than vapor pressure for evaluating the tendency 
of a dissolved contaminant in groundwater to volatilize.  Vapor pressure 
represents volatilization of a chemical not dissolved in water.  Henry’s Law 
Constant values higher than 10-3 atmosphere-cubic meter per mole (atm-m3/mol) 
indicate a greater tendency for a dissolved contaminant to partition into the 
vapor phase.   

Exhibit TA5-1 presents the values of vapor pressure and Henry’s Law Constant 
for Key COPCs under normal temperature and pressure conditions.  Significant 
volatilization of PCE, TCE, cis-1,2-DCE, and carbon tetrachloride could occur 
from water to air; whereas 1,2,3-TCP is relatively nonvolatile and perchlorate 
does not volatilize.   

TA5.2.4.3 Density 
The density of a contaminant affects the vertical migration of a free-phase 
contaminant in groundwater.  All Key COPCs are denser than water.  Density 
has a lesser effect, if any, on the vertical migration of a dissolved contaminant 
(Kehew, 2001).   

TA5.2.4.4 Sorption 
Sorption is the tendency for a chemical to adsorb to and to desorb from the 
aquifer sediments.  Typically, chemicals sorb to clays and organic materials.  The 
organic carbon partition coefficient indicates the tendency of a chemical to 
adhere to soil particles containing organic carbon.  Based on the low organic 
carbon partition coefficients of Key COPCs, sorption to soil particles in the 
saturated zone in Area 3 is likely minimal.   

TA5.2.5 Biological Degradation 
Biological degradation occurs as a biochemical oxidation-reduction reaction 
produced by microorganisms in the subsurface.  Naturally occurring bacteria in 

Exhibit TA5-1 
presents physical 
and chemical 
properties of Key 
COPCs. 
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groundwater use organic chemicals as food sources and generate degradation 
products.   

Biological degradation can reduce the concentrations of a contaminant but 
increase concentrations of other chemicals as degradation products.  Biological 
degradation occurs most readily among organic compounds, such as chlorinated 
volatile organic compounds (VOCs) (Kehew, 2001).  Figure TA5-2 presents 
biological degradation pathways for chlorinated VOCs.   

Reductive dechlorination is the primary biological degradation process for 
chlorinated organic compounds, including Key COPCs.  This process replaces 
chlorine atoms on an organic compound with hydrogen atoms, and thereby 
converts the chlorinated compound to another chemical.  Reductive 
dechlorination occurs in anaerobic (low oxygen) environments (Kehew, 2001).   

Under appropriate conditions, Key COPCs biodegrade fairly readily through the 
processes depicted on Figure TA5-2.  Perchlorate might biodegrade to the 
chloride ion under certain environmental conditions, but the degradation of 
perchlorate occurs very slowly.  Perchlorate can, however, degrade readily under 
strongly reducing conditions.  1,2,3-TCP biodegrades with difficulty (EPA, 
2005a).   

Groundwater underlying Area 3 contains degradation products of PCE and TCE.  
Table TA5-1 summarizes the concentrations of PCE, TCE, and cis-1,2-DCE in 
monitoring wells in Area 3.  The data presented in Table TA5-1 show that TCE, a 
possible degradation product of PCE, occurs with detections of PCE in Area 3; 
however, TCE contamination and PCE contamination appear to originate mainly 
from separate sources in Area 3.  cis-1,2-DCE contamination, commonly detected 
with TCE contamination in Area 3, appears to occur as a degradation product of 
TCE as shown in Table TA5-1.   

Biodegradation of TCE to cis-1,2-DCE may be occurring in groundwater, based 
on detections of cis-1,2-DCE at concentrations lower than TCE in several wells 
over time.  The concentration patterns for TCE and cis-1,2-DCE provide the only 
evidence of the occurrence of biodegradation.   

The absence of detections of vinyl chloride potentially suggests that if 
biodegradation is occurring, it may not be proceeding beyond the cis-1,2-DCE 
step in the TCE biodegradation process.  However, if conditions are sufficiently 
oxidizing, the degradation of vinyl chloride can be rapid compared to 
degradation of cis-1,2-DCE, such that vinyl chloride is not detected.  The absence 
of the degradation product chloroform suggests biodegradation of carbon 
tetrachloride is not occurring.  

Additional chemical data used to evaluate the viability of biodegradation in 
groundwater, such as oxidation-reduction potential and dissolved oxygen, are 
needed to better understand whether conditions in Area 3 groundwater are 
favorable for biodegradation.   

Figure TA5-2 
presents biological 
degradation 
pathways for 
chlorinated VOC 
compounds.   



 

 

ES052009009SCO/TECHNICALAPP5_LW3135.DOC/091520002 

Acronyms and Glossary 





 

 

ES052009009SCO/TECHNICALAPP5_LW3135.DOC/091520002 1 

Acronyms and Abbreviations 

Area 3 San Gabriel Valley Area 3 Superfund Site  

ASTDR Agency for Toxic Substances and Disease Registry  

atm-m3/mol atmosphere in cubic meters per mole  

° C degrees Celsius  

CICADs Concise International Chemical Assessment Documents  

cis-1,2-DCE cis-1,2-dichloroethene  

cm3 cubic centimeter  

COPC contaminant of potential concern  

EPA United States Environmental Protection Agency  

g gram  

g/cm3 grams per cubic centimeter  

g/L grams per liter  

ITRC Interstate Technology and Regulatory Council  

L liter  

log Kow octanol water partition coefficient  

m3 cubic meters  

µg/L micrograms per liter  

mL/g milliliters per gram  

mm of Hg millimeters of mercury  

PCE tetrachloroethene  

RI remedial investigation   

TCE trichloroethene  

1,2,3-TCP 1,2,3-trichloropropane  

VOC volatile organic compound  

WHO World Health Organization  
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Glossary 

advection:  The process by which chemicals are transported by the bulk motion 
of the flowing groundwater. 

anticline:  A convex upward series of folded geologic units that contains older 
rocks at its core. 

aquifer:  A saturated fine-grained geologic unit, often of sand or gravel, which 
contains and transmits significant quantities of water under normal 
conditions.  

bedrock:  The solid rock that underlies loose material, such as soil, sand, clay, or 
gravel.  

biological degradation:  The process by which organic substances are broken 
down by the enzymes produced by living organisms. 

chlorinated volatile organic compound:  Any volatile organic compound that 
contains a chlorine atom.  Solvents commonly used in cleaning and 
degreasing applications often contain chlorinated volatile organic 
compounds.  

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

density:  The mass per unit volume of a substance.  Chemicals that are less dense 
than water tend to float and chemicals that are denser tend to sink. 

diffusion:  The process of spreading out or scattering of a chemical from areas of 
higher concentration to areas of lower concentration.   

dispersion:  The spreading of chemical constituents in the direction of 
groundwater flow 

fate:  The processes by which the contaminant moves through and is 
transformed in the environment. 

free-phase liquid:  Liquids that do not mix easily with water or readily separate 
from water or both.  

geochemistry:  The study of the distribution and amounts of the chemical 
elements in minerals, rocks, soils, water and the atmosphere, and 
chemical element circulation in nature.   
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groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

Henry’s Law:  A law that states the amount of a gas that will be absorbed by 
water increases as the gas pressure increases. 

hydraulic conductivity:  The ability of soil, sediment, or rock to transmit fluid, 
dependent on the properties of the soil, sediment, or rock and the fluid.  

Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  Key COPCs identify regional 
groundwater contamination within Area 3. 

longitudinal dispersion:  The spreading of chemical constituents in the direction 
of groundwater flow due to the spatial differences in the flow 
characteristics of the aquifer material.  

microorganisms:  An extremely small organism, such as a bacterium or 
protozoan, that can not be seen without a microscope. 

mobility of a contaminant:  A measure of the potential for a contaminant to 
migrate from a source.  

organic carbon partition coefficient:  A number that represents chemical 
partitioning between organic carbon and water in soil. 

organic-matter content:  A measure of matter that has come from a once-living 
organism or is composed of organic compounds. 

oxidation-reduction potential:  The tendency of a chemical species to acquire 
electrons and thereby be reduced. 

persistence of a contaminant:  A term describing how long a contaminant will 
remain in the environment. 

pH:  The measure of the acidity or alkalinity of a solution.  pH for water is 7.0.  
Solutions less than 7.0 are considered acidic and solutions greater than 7.0 
are considered alkaline. 

plunging:  A term used to describe a folded geologic unit that is not horizontal.  
A fold will plunge in a particular direction.  

reductive chlorination:  Degradation process where hydrogen atoms are 
substituted for a chlorine atom in the contaminant molecules. 

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

retardation:  The act of slowing down or a decrease in the rate of change. 
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soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 

solubility:  The ability of a substance to dissolve in a given amount of water.  

sorption:  A process in which something is taken up and held, usually a liquid or 
gas, into the body of another material.  Chemicals in groundwater sorb to 
aquifer materials.  

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

syncline:  A concave upward series of folded geologic units that contains 
younger rocks at its core.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

transport:  Movement from one location to another. 

transverse dispersion:  The spreading of chemical constituents perpendicular to 
the direction of groundwater flow. 

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

vadose zone:  The soil or rock between the earth’s surface and the water table.  

vapor pressure:  A measure of a substance's propensity to evaporate; the relative 
measure of the volatility of a chemical. 

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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Table TA5-1
Summary of PCE, TCE, and cis-1,2-DCE Concentrations in Monitoring Wells in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 5

PCE TCE cis-1,2-DCE
05-Mar-03 4 260 3
18-Jul-03 5.4 200 3.6
04-Nov-03 6.4 230 4.1
03-Feb-04 7.8 260 4
21-May-04 7.2 220 8.6
03-Aug-04 7.7 270 4
09-Nov-04 9.3 220 5
15-Feb-05 8.1 210 4.2
25-May-05 9.3 250 4.6
23-Aug-05 9 230 3.7
02-Dec-05 7.2 190 2.8
22-May-06 10 230 3
13-Nov-06 12 320 4.5
11-May-07 10 210 4.1
16-Nov-07 13 170 4

W12ARMW1 SW 18-Aug-05 26.4 283 9.1
W12ARMW2 SW 18-Aug-05 2.5 38.6 5
W12ARMW3 SW 26-Aug-05 2.4 224 10.5
W12ARMW4 SW 07-Nov-05 2.8 51 0.5

29-Aug-05 40 1700 40
30-Nov-06 20 2200 20
27-Jun-07 10 2200 13
18-Sep-07 9.2 1800 9.3
12-Dec-07 8.8 1400 8
30-Nov-06 33 2300 17
27-Jun-07 27 1700 15
18-Sep-07 25 2100 12
12-Dec-07 28 1700 17
30-Nov-06 3.2 51 1
27-Jun-07 3.1 63 1
18-Sep-07 3.3 66 1
12-Dec-07 4.2 30 1
04-Feb-05 39.7 93.5 2.82
27-Apr-05 57.3 128 2.86
28-Jul-05 17.6 74 1.85
26-Oct-05 20.3 80.5 2.65
26-Jan-06 19.8 89.1 1.98
16-May-07 11.5 158 2.36
19-Dec-07 9.71 103 3.34

Notes: 
cis-1,2-DCE = cis-1,2-dichloroethene
μg/L = micrograms per liter

NE = northeastern
NM = not measured
PCE = tetrachloroethene
TCE = trichloroethene
SW = southwestern

W12ASMW1

W12ASMW2

W12ASMW3

SW

SW

SW

W12CPMW1 SW

EPAMW11

Concentration in µg/L
DateGeographic Area Well ID

SW
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Table TA5-1
Summary of PCE, TCE, and cis-1,2-DCE Concentrations in Monitoring Wells in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 5

PCE TCE cis-1,2-DCE
Concentration in µg/L

DateGeographic Area Well ID

11-Jan-02 53 201 2.3
25-Jun-02 15 130 2.2
10-Dec-03 97 190 1
02-Jun-04 100 139 2
29-Dec-04 64 129 1.3
16-Mar-05 62 147 1.3
31-May-05 17 91 5
02-Sep-05 27 85 2
14-Dec-05 6 80 2
27-Feb-06 5 97 1
31-May-06 7 162 1
04-Aug-06 8 97 1
08-Dec-06 10 130 2
02-Mar-07 9 98 2
10-May-07 13 114 3
12-Sep-07 13 103 2
25-Jun-02 19 150 1.8
10-Dec-03 23 250 1
02-Jun-04 15 154 2
29-Dec-04 12 126 1.7
16-Mar-05 12 125 2.2
31-May-05 7.8 105 5
02-Sep-05 8 89 2
14-Dec-05 12 109 3
27-Feb-06 8 181 2
31-May-06 10 111 1
04-Aug-06 8 99 2
08-Dec-06 11 80 2
02-Mar-07 12 92 2
10-May-07 11 85 2
12-Sep-07 10 118 3
25-Jun-02 9.4 100 2.6
10-Dec-03 13 183 1
02-Jun-04 9 118 3
29-Dec-04 6 105 1.8
16-Mar-05 7 90 2.4
31-May-05 5 104 5
02-Sep-05 6 115 4
14-Dec-05 8 124 4
27-Feb-06 7 113 4
31-May-06 6 125 3
04-Aug-06 12 105 3
08-Dec-06 7 102 4
02-Mar-07 9 113 4
10-May-07 10 119 4
12-Sep-07 16 112 2

Notes: 
cis-1,2-DCE = cis-1,2-dichloroethene
μg/L = micrograms per liter

NE = northeastern
NM = not measured
PCE = tetrachloroethene
TCE = trichloroethene
SW = southwestern

W12CVMW5

SW

SW

SW

W12CVMW3

W12CVMW4
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Table TA5-1
Summary of PCE, TCE, and cis-1,2-DCE Concentrations in Monitoring Wells in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 3 of 5

PCE TCE cis-1,2-DCE
Concentration in µg/L

DateGeographic Area Well ID

26-Sep-06 5.2 13.6 3.2
21-Dec-06 2.5 16.2 0.8
12-Mar-07 1.8 6.4 0.5
28-Jun-07 2 12.2 0.7
11-Sep-07 1 4 0.5
13-Dec-07 1.7 4.3 0.5
24-Sep-04 96 160 2.7
16-Jun-05 19.1 97.9 2.42
27-Sep-05 22 119 3.9
15-Dec-05 121 13.6 3.82
05-Sep-06 14.7 128 4.22
05-Apr-07 8.87 91.4 4.09
16-Jun-04 192 110 98.8
14-Jun-05 107 76.7 55.9
27-Sep-05 65 59 43
15-Dec-05 33.2 57.5 20.1
22-Mar-06 41.1 47.3 21.3
05-Sep-06 36.4 40.3 12.8
05-Apr-07 25.8 34.2 9.16
12-Oct-07 34.2 40.1 4.22
09-Sep-03 0.5 0.5 0.5
28-Jun-04 0.5 0.5 0.5
29-Oct-04 0.5 0.5 0.5
25-Feb-05 0.65 0.61 0.5
07-Nov-06 25.4 87 4.3
21-Dec-06 37.5 109.4 2.7
12-Mar-07 30.3 89.9 2.8
13-Dec-07 44.8 84.4 2.1

W12VCGM1 SW 03-Nov-06 190 0.5 0.5
06-Mar-03 2 83 11
17-Jul-03 1.9 71 9.5
05-Nov-03 2.2 84 10
03-Feb-04 2.6 96 11
24-May-04 2.2 73 11
04-Aug-04 2.4 75 10
11-Nov-04 3.3 76 14
15-Feb-05 2.4 70 9.5
25-May-05 2.7 83 10
22-Aug-05 2.8 60 9.7
02-Dec-05 2.6 56 10
22-May-06 3.1 74 13
15-Nov-06 3 79 14
11-May-07 3 79 14
19-Nov-07 3.2 53 12

Notes: 
cis-1,2-DCE = cis-1,2-dichloroethene
μg/L = micrograms per liter

NE = northeastern
NM = not measured
PCE = tetrachloroethene
TCE = trichloroethene
SW = southwestern

W12CW202

W12USMW1

W12RDFW1

W12PMMW1

W12IWMW1

SW

SW

SW

SW

SW

EPAMW12A Central
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Table TA5-1
Summary of PCE, TCE, and cis-1,2-DCE Concentrations in Monitoring Wells in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 4 of 5

PCE TCE cis-1,2-DCE
Concentration in µg/L

DateGeographic Area Well ID

06-Mar-03 1 2 1
15-Jul-03 10 10 10
05-Nov-03 1 9.4 1.1
03-Feb-04 1 10 2.4
24-May-04 1 9.4 2.2
03-Aug-04 0.5 11 2.3
11-Nov-04 0.5 18 2.8
16-Feb-05 0.5 12 2.3
18-May-05 0.5 14 2.7
30-Aug-05 0.5 12 2.4
18-Nov-05 0.5 11 2
25-May-06 0.5 4.2 2
16-Nov-06 0.5 18 3.4
10-May-07 0.5 29 3.2
14-Nov-07 0.5 14 5.2
16-Jul-03 1 54 6.6
10-Nov-03 1 62 8.4
06-Feb-04 1 53 5.9
21-May-04 0.5 46 1
05-Aug-04 0.88 54 6.6
09-Nov-04 1.2 50 9.4
16-Feb-05 0.87 39 6.9
17-May-05 0.85 42 7.3
24-Aug-05 0.52 25 4.3
14-Nov-05 0.51 24 6.1
27-Feb-06 1.2 35 8.1
28-Aug-06 0.5 20 4.3
07-Feb-07 0.86 31 6.3
22-Aug-07 0.84 20 4.4
16-Jul-03 7.6 2.6 1
07-Nov-03 21 3.9 1
05-Feb-04 18 2.6 1
20-May-04 20 4 1
04-Aug-04 22 3.3 0.5
10-Nov-04 16 3.5 0.5
17-Feb-05 14 1.4 0.5
18-May-05 9.8 2.4 0.5
02-Sep-05 12 1.1 0.5
28-Nov-05 3.9 1.5 0.5
24-Feb-06 2.8 2.9 0.5
23-May-06 6.2 0.5 0.5
14-Nov-06 12 2.1 0.5
09-May-07 9.4 2.2 0.5
15-Nov-07 6.9 1.4 0.5

Notes: 
cis-1,2-DCE = cis-1,2-dichloroethene
μg/L = micrograms per liter

NE = northeastern
NM = not measured
PCE = tetrachloroethene
TCE = trichloroethene
SW = southwestern

CentralEPAMW15

EPAMW14

EPAMW13 Central

Central
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Table TA5-1
Summary of PCE, TCE, and cis-1,2-DCE Concentrations in Monitoring Wells in Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 5 of 5

PCE TCE cis-1,2-DCE
Concentration in µg/L

DateGeographic Area Well ID

W12NVJW1 NE 03-Feb-03 1.3 0.5 0.5
19-Aug-04 9.69 1 1
21-Sep-06 0.5 0.5 0.5
18-Dec-06 0.5 0.5 0.5
12-Mar-07 0.5 0.5 0.5
13-Jun-07 0.5 0.5 0.5
19-Aug-04 1 1 1
21-Sep-06 0.5 0.5 0.5
18-Dec-06 2.8 0.5 0.5
12-Mar-07 2.1 0.5 0.5
13-Jun-07 0.95 0.5 0.5
21-Sep-06 0.5 0.5 0.5
18-Dec-06 0.5 0.5 0.5
12-Mar-07 0.5 0.5 0.5
13-Jun-07 0.5 0.5 0.5
24-Feb-93 460 4.6 NM
23-Jun-93 390 4.2 NM
12-Oct-93 430 10 NM
31-Jan-94 270 2.6 NM
14-Apr-94 480 0.5 NM
18-Feb-04 950 6.6 1
26-Jan-07 155.7 1.5 0.5
24-Feb-93 50 0.5 NM
23-Jun-93 82 1.3 NM
12-Oct-93 150 5 NM
31-Jan-94 130 2.3 NM
14-Apr-94 120 1.6 NM
18-Feb-04 370 3.5 1
26-Jan-07 14.2 0.5 0.5
24-Feb-93 240 2.4 NM
23-Jun-93 320 3.2 NM
12-Oct-93 370 10 NM
31-Jan-94 120 1.6 NM
14-Apr-94 470 6.8 NM
18-Feb-04 940 13 1
26-Jan-07 338.8 13.2 0.9

W11TCSW4 NE 25-Jan-07 24.7 0.5 0.5
W11TCSW5 NE 13-Mar-07 19.4 0.5 0.5
W11TCSW6 NE 29-Jan-07 380.8 4.4 0.5
W11TCSW7 NE 13-Mar-07 639.5 4 0.5
W11TCSW9 NE 26-Jan-07 20.1 0.9 0.5

W11TCSW10 NE 25-Jan-07 100 2 0.5
W11TCSW11 NE 22-Jan-07 21.1 1.4 0.5
W11TCSW12 NE 29-Jan-07 1.8 0.5 0.5

Notes: 
cis-1,2-DCE = cis-1,2-dichloroethene
μg/L = micrograms per liter

NE = northeastern
NM = not measured
PCE = tetrachloroethene
TCE = trichloroethene
SW = southwestern

NE

NE

W12NVJW3

NE

NE

NE

W12NVW1R

W11TCSW1

W12NVJW2 NE

W11TCSW2

W11TCSW3
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Figure TA5-1
Conceptual Diagram of 
Contaminant Fate and Transport 
Mechanisms in the Subsurface
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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Reductive Dechlorination

Source: Interstate Technology Regulatory Cooperation (ITRC), 1999, Technical/Regulatory Guidelines, 
Natural Attenuation of Chlorinated Solvents in Groundwater: Principles and Practices, September.

SCO385133.RR.01 degradation_pathways_3b.ai 5/09
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6. Summary of the Human Health Risk 
Assessment for Area 3 

This section summarizes the approach, methodology, and results of the human 
health risk assessment (HHRA) conducted as part of the remedial investigation 
(RI).  The results of the HHRA indicate that action should be taken to protect 
human health from potential exposure to contamination in groundwater 
underlying the San Gabriel Valley Area 3 Superfund Site (Area 3).  Appendix F 
provides the complete HHRA, including a detailed narrative and all calculations.   

The HHRA evaluates current and potential future cancer risks and noncancer 
health hazards from potential exposure of residents (adults and children) under 
baseline conditions to contaminants of potential concern (COPCs) observed in 
groundwater in Area 3 (RI Subtask 4).  

Baseline conditions assume that no treatment is implemented to address COPCs 
in groundwater and that no changes in COPC concentrations occur in the future.  
This baseline assessment evaluates all COPCs, although the report focuses on 
Key COPCs detected multiple times at production wells within Area 3 at 
concentrations that exceed evaluation criteria.   

The results and conclusions of the HHRA help in evaluating whether action is 
warranted to mitigate potential adverse health effects.  Currently, local water 
purveyors comply with drinking water standards through implementation of 
various measures to mitigate contamination, including well shutdowns, 
wellhead treatment, and blending. 

6.1 Approach for the HHRA 
The HHRA conforms to the regulatory guidelines outlined in Appendix F, which 
include the following steps. 

• Data Evaluation/Hazard Identification (Section 6.1.1) 
• Exposure Assessment (Section 6.1.2) 
• Toxicity Assessment (Section 6.1.3) 
• Risk Characterization (Section 6.1.4) 
• Uncertainty Analysis (Section 6.1.5)  

Table 6-1 presents the data quality objectives (DQOs) developed to guide data 
collection, analysis, and interpretation for the HHRA.  Appendix C presents the 
data quality and usability assessment of the Area 3 data set, which indicates that 
the data are of sufficient quality and usability for use in the HHRA.   

The DQOs define the evaluation to be completed in this subtask and identify 
potential evaluation results.  Methods to avoid incorrect results are also 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text.   

Appendix F provides 
the complete HHRA. 
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provided.  Table 6-1 shows that the risk assessment will only evaluate 
groundwater data for potentially complete exposure pathways for adult and 
child residents.  Incomplete exposure pathways for groundwater, soil, and soil 
vapor are excluded.  Table 6-1 also lists the data needs to complete the subtask 
and describes how the data will be used.  Finally, Table 6-1 includes an 
evaluation of the assessment conducted to determine the quality and usability of 
the data set.   

6.1.1 Data Evaluation/Hazard Identification  
This step consists of reviewing, evaluating, and compiling groundwater 
analytical results for all COPCs detected in Area 3 to complete the baseline 
assessment.  The Key COPCs are a subset of the COPCs.  The HHRA considers 
data through December 2007 contained in the EPA San Gabriel Basin Database.   

The measurement points include the monitoring wells and production wells 
located in the five geographic areas identified as southwestern (SW), 
northwestern (NW), central, northeastern (NE), and southeastern (SE) Area 3.  
Figure 2-1 shows the location of the wells or measurement points.  The 
measurement points are summarized as follows. 

• SW Area 3 contains 19 facility monitoring wells.  
• NW Area 3 contains two production wells.  
• Central Area 3 contains five monitoring wells and 13 production wells. 
• NE Area 3 contains 16 facility monitoring wells and 12 production wells. 
• SE Area 3 contains 11 production wells. 

6.1.2 Exposure Assessment  
The exposure assessment builds on the results of the data evaluation/hazard 
identification process and evaluates exposures that could result under current 
conditions and under possible future conditions in Area 3 based on potential 
land uses.  The exposure assessment focuses on the following items. 

• Populations that might be exposed 
• Routes and exposure pathways by which individuals could become exposed  
• Magnitude, frequency, and duration of potential exposures 

Because much of Area 3 consists of residential areas, the HHRA evaluates 
potential exposures to adult and child resident receptors.  Although potential 
exposures to industrial/commercial workers also are possible, this assessment 
uses residential exposures as the most conservative scenario.   

6.1.2.1 Potential Human Exposure Pathway Model 
Subsurface investigations at facilities in Area 3 include soil vapor surveys, 
evaluating the vapor intrusion pathway, soil testing, groundwater monitoring, or 
a combination of activities.  Figure 6-1 presents the potential human exposure 
pathway model, which summarizes information about contamination and 
transport through the environment to potential human receptors.  The potential 
human pathway exposure model consists of the following components. 

Table 6-1 presents 
the DQOs developed 
for the HHRA.  
 
Appendix C presents 
the data quality and 
usability assessment 
of the Area 3 data 
set.   

Figure 2-1 shows the 
location of the 
monitoring wells 
and production 
wells.  

Figure 6-1 presents 
the potential human 
exposure pathway 
model. 
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• Potential primary contamination sources (commercial and industrial facilities 
in Area 3) 

• Contamination release mechanisms (spills and leaks)  

• Potential secondary contamination sources (contaminated soil) 

• COPC transport mechanisms (infiltration to groundwater, volatilization to 
air, and particles/dust emissions to air) 

• Contaminated exposure media (contaminated groundwater) 

• Potentially complete exposure pathways (for example, consumption of 
drinking water) 

• Exposure routes (ingestion, direct dermal contact, and inhalation of volatile 
organic compounds [VOCs] during domestic water use) 

• Potentially exposed receptors (residents and golf course workers) 

6.1.2.2 Reasonable Maximum Exposure Estimate  
Exhibit 6-1 presents the assumptions used in this HHRA to provide a reasonable 
maximum exposure estimate for adult and child residents.  The reasonable 
maximum exposure determination estimates a conservative exposure, within the 
range of possible exposures, but well above the average.  

EXHIBIT 6-1 
Reasonable Maximum Exposure Estimates  

Assumption Adult Child Reference 

Exposure duration: 24 years 6 years EPA, 1989 

Exposure frequency: 350 days per year 350 days per year EPA, 1991 

Groundwater ingestion rate: 2 liters per day 1 liter per day EPA, 1989 

 

6.1.3 Toxicity Assessment 
The toxicity assessment characterizes and quantifies the cancer and noncancer 
effects of the COPC.  The toxic effects of a COPC depend on the exposure route 
(oral, inhalation, and dermal) and duration of exposure (subchronic, chronic, or 
lifetime).   

6.1.4 Risk Characterization 
Risk characterization quantifies the potential risks to receptors exposed to 
COPCs in groundwater in Area 3.  This step involves combining the exposure 
data with toxicity data to provide numerical estimates of potential adverse health 
effects.  The quantification approach differs for potential noncancer and cancer 
effects, as described below. 

The HHRA evaluates the potential for cancer effects by estimating excess lifetime 
cancer risk (ELCR).  The ELCR represents the probability that an exposed 

Exhibit 6-1 presents 
the reasonable 
maximum exposures 
used in the HHRA. 
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individual will develop cancer because of that exposure by age 70.  For example, 
a 2E-06 ELCR means that, for every 1 million people exposed to carcinogens 
potentially present in groundwater underlying Area 3 throughout their lifetimes, 
the average incidence of cancer might increase by two cases of cancer.  The actual 
cancer risk is likely less than the risk predicted in the HHRA (United States 
Environmental Protection Agency [EPA], 1989a). 

For noncancer effects, the HHRA estimates the likelihood that a receptor will 
develop an adverse effect by comparing chronic daily intake with the reference 
dose of the COPC.  The ratio of the chronic daily intake divided by the reference 
dose is termed the hazard quotient (HQ).  An HQ greater than 1 (that is, 
exposure that exceeds the reference dose) indicates potential noncancer health 
effects.  The assessment of the potential for noncancer health effects posed by 
exposure to multiple chemicals uses a hazard index (HI) approach according to 
EPA guidance (EPA, 1989a).   

The HHRA estimates human health risks and hazards by comparing the 
concentrations of COPCs in groundwater in Area 3 against the EPA regional 
screening level (RSL) for tap water (EPA, 2008c).  The RSL values are calculated 
using data for child resident receptor for noncancer results and data for an 
integrated adult-child receptor for cancer results.   

6.1.5 Uncertainty Analysis for Human Health Risk Assessment  
This HHRA qualitatively analyzes uncertainty to identify methods or approaches 
that could lead to incorrect conclusions based on the results of the HHRA.  The 
risk assessment evaluates the uncertainty associated to increase confidence in the 
outcomes and decisions made based on the HHRA.  The discussion in Section F.3 
considers the following sources of uncertainties associated with the data set for 
Area 3.  

• Uncertainty in data collection and analysis  
• Fate and transport estimation  
• Exposure estimation  
• Toxicological data  
• Risk characterization 

6.2 Results of the Human Health Risk Assessment 
The evaluation focuses on potential cancer risks and noncancer hazards for adult 
and child resident receptors from groundwater contamination in Area 3.   

Figures 6-2 and 6-3 present the estimated potential cancer risks for adult 
residents and HIs for child residents, respectively, along with the locations of 
corresponding measurement points.  Results of the risk calculations based on the 
adult resident receptor yield the most conservative cancer risk estimate; the risk 
calculations based on the child resident receptor yield the most conservative 
noncancer health hazards.  The presence of several COPCs identified in Table 4-7 
also contribute to the estimated risks.   

Figures 6-2 and 6-3 
present the 
estimated potential 
cancer risks for adult 
residents and hazard 
indices for child 
residents, 
respectively. 
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The evaluation of potential cancer risks and noncancer health hazards is based 
on a comparison of the calculated values to the following criteria. 

• ELCR values that exceed the risk evaluation criterion of 1E-06   
• HI values that exceed the risk evaluation criterion of 1   

Exhibits 6-2 through 6-6 summarize the calculated adult excess cancer and child 
noncancer results.  Appendix F provides Tables F-1 through F-161 that show the 
complete set of results for the evaluation of data from each measurement point.  
The following discussions below summarize the calculated adult cancer and 
child noncancer results.   

6.2.1 SW Area 3 – Evaluation of Cancer Risks and Noncancer Hazards 
As shown in Exhibit 6-2, estimates of excess cancer risk for the adult resident 
exceed the risk evaluation criterion of 1E-06.  The highest risk estimate (1E-03) is 
based on data collected at Facility 1, primarily due to the presence of 
trichloroethene (TCE) in groundwater.  Two estimated noncancer hazards for the 
child resident exceed the risk evaluation criterion of 1.  The highest HI (2) is 
based on data collected at Facility 22, due to the presence of tetrachloroethene 
(PCE) in groundwater. 
EXHIBIT 6-2 
Summary of Estimated Cancer Risks and Noncancer Hazards at Measurement Points in SW Area 3 

Measurement 
Point 

Excess Cancer 
Risk Level Hazard Index Primary Contributing COPC(s) 

EPAMW11 3E-04 2 PCE, TCE, arsenica  
EPAMW18 1E-04 0.3 Arsenica  
Facility 1 1E-03 0.8 PCE, TCE, cis-1,2-DCE 
Facility 3 2E-04 0.2 PCE, TCE, cis-1,2-DCE 
Facility 4 1E-04 0.1 PCE, TCE, carbon tetrachloride 
Facility 5 9E-06 0.01 PCE, TCE, cis-1,2-DCE 
Facility 6 1E-04 0.2 PCE, TCE, cis-1,2-DCE 
Facility 7 5E-06 0.4 PCE, TCE, perchlorate 
Facility 8 3E-04 0.4 PCE, TCE 
Facility 10 3E-04 0.5 PCE 
Facility 22 1E-03 2 PCE 
Facility 32 5E-05 0.1 PCE, TCE, naphthalenea 
a Contaminant is not considered a Key COPC.  Key COPCs are used to identify regional groundwater contamination. 

The actual cancer risk is likely to be less than that predicted in the HHRA due to the use of conservative exposure 
assumptions (EPA, 1989). 
cis-1,2-DCE – cis-1,2-dichloroethene 
COPC – contaminant of potential concern 
PCE – tetrachloroethene 
SW – southwestern 
TCE – trichloroethene 

6.2.2 NW Area 3 – Evaluation of Cancer Risks and Noncancer Hazards 
As shown in Exhibit 6-3, the estimated cumulative integrated adult-child cancer 
risks exceed the risk evaluation criterion of 1E-06.  The primary contributors to 
risk include TCE and PCE in groundwater.  Both HIs are less than the risk 
evaluation criterion of 1.  Perchlorate in groundwater is the main contributor to 
noncancer hazards.   

Exhibits 6-2 through 
6-6 summarize the 
calculated adult 
excess cancer and 
child noncancer 
results. 

Exhibit 6-2 
summarizes the 
calculated adult 
excess cancer and 
child noncancer 
results for SW 
Area 3. 
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EXHIBIT 6-3 
Summary of Estimated Cancer Risks and Noncancer Hazards at Measurement Points in NW Area 3 

Measurement 
Point 

Excess Cancer 
Risk Level Hazard Index Primary Contributing COPC(s) 

01900934 7E-06 0.08 TCE, perchlorate 
01901679 4E-05 0.5 PCE, perchlorate, nitrate 
The actual cancer risk is likely to be less than that predicted in the HHRA due to the use of conservative exposure assumptions 
(EPA, 1989). 
COPC – contaminant of potential concern 
NW – northwestern 
PCE – tetrachloroethene 
TCE – trichloroethene 

6.2.3 Central Area 3 – Evaluation of Cancer Risks and Noncancer 
Hazards 

As shown in Exhibit 6-4, estimates of excess cancer risk for the adult resident and 
integrated adult-child cancer risks exceed the risk evaluation criterion of 1E-06.  
The primary risk drivers include PCE, TCE, 1,2,3-trichloropropane (1,2,3-TCP), 
and arsenic in groundwater.  The highest risk estimate (1E-04) is based on data 
collected at EPAMW15.  Three estimates of noncancer hazard for the resident 
child exceed the risk evaluation criterion of 1.  The highest HI (3) is based on data 
collected at EPAMW14, primarily because of the presence of arsenic in 
groundwater.   

EXHIBIT 6-4 
Summary of Estimated Cancer Risks and Noncancer Hazards at Measurement Points in Central Area 3 

Measurement 
Point 

Excess Cancer 
Risk Level Hazard Index Primary Contributing COPC(s) 

EPAMW12A 2E-04 1 Arsenica, NDMAa, perchlorate 
EPAMW13 8E-05 2 Arsenica, dibromochloropropanea, perchlorate 
EPAMW14 7E-04 3 Arsenica  
EPAMW15 1E-04 2 Dibromochloropropane a, perchlorate, nitrate 
EPAMW17 4E-04 1 Arsenica  
01900010 2E-05 0.0005 1,2,3-TCP 
01900011 8E-06 0.2 TCE, Perchlorate, Nitrate 
01900012 2E-05 0.4 TCE, perchlorate, nitrate 
01900014 3E-07 0.1 TCE, perchlorate, nitrate 
01900015 8E-07 0.1 TCE, perchlorate, nitrate 
01901681 1E-04 0.1 PCE, TCE, perchlorate 
01901682 1E-06 0.09 PCE, TCE, nitrate 
01903014 3E-05 0.01 PCE, 1,2,3-TCP 
01903086 3E-05 0.09 PCE, 1,2,3-TCP, nitrate 
01903097 9E-06 0.2 PCE, nitrate 
a Contaminant is not considered a Key COPC.  Key COPCs are used to identify regional groundwater contamination. 

The actual cancer risk is likely to be less than that predicted in the HHRA due to the use of conservative exposure assumptions 
(EPA, 1989). 
COPC – contaminant of potential concern 
NDMA – n-nitrosodimethylamine 
PCE – tetrachloroethene 
TCE – trichloroethene 
1,2,3-TCP – 1,2,3-trichloropropane 

Exhibit 6-3 
summarizes the 
calculated adult 
excess cancer and 
child noncancer 

Exhibit 6-4 
summarizes the 
calculated adult 
excess cancer and 
child noncancer 
results for Central 
Area 3. 
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6.2.4 NE Area 3 – Evaluation of Cancer Risks and Noncancer Hazards 
As shown in Exhibit 6-5, estimates of excess cancer risk for the adult resident and 
integrated adult-child cancer risks exceed the risk evaluation criterion of 1E-06.  
The primary contributors to risk include arsenic, PCE, perchlorate, and nitrate in 
groundwater.  Two estimates of noncancer hazard for the resident child exceed 
the risk evaluation criterion of 1.  The highest HI (38) is based on data collected at 
Facility 19.  

EXHIBIT 6-5 
Summary of Estimated Cancer Risks and Noncancer Hazards at Measurement Points in NE Area 3 

Measurement 
Point 

Excess Cancer 
Risk Level Hazard Index Primary Contributing COPC(s) 

EPAMW16 3E-05 1 Arsenica  

Facility 19 5E-03 38 PCE, 1,2,4-trimethylbenzenea  

Facility 21 8E-06 0.02 PCE, benzenea 

01900017 N/A 0.2 Nitrate, perchlorate 

01900026 N/A 0.04 Nitrate 

01900547 1E-05 0.5 Arsenica, perchlorate, nitrate 

01900935 5E-04 0.4 PCE, nitrate, perchlorate 

01901671 5E-06 0.2 Atrazinea, nitrate, perchlorate 

01902785 2E-05 0.01 PCE 

01902786 1E-04 0.0.1 PCE 

01902972 N/A 0.07 Nitrate 

01902979 1E-05 0.2 Arsenica, PCE, perchlorate 

01903059 N/A 0.1 Perchlorate 

08000157 N/A 0.02 Nitrate 

a Contaminant is not considered a Key COPC.  Key COPCs are used to identify regional groundwater contamination. 

The actual cancer risk is likely to be less than that predicted in the HHRA due to the use of conservative exposure assumptions 
(EPA, 1989). 

COPC – contaminant of potential concern 
N/A – Excess cancer risk not calculated as COPCs only contribute to noncancer health risks 
NE – northeastern 
PCE – tetrachloroethene 

6.2.5 SE Area 3 – Evaluation of Cancer Risks and Noncancer Hazards 
As shown in Exhibit 6-6, six of the seven estimated values for cumulative cancer 
risk exceed the risk evaluation criterion of 1E-06.  The primary risk drivers 
include PCE and TCE in groundwater.  The highest risk estimate (2E-05) is based 
on data collected at Production Well 01900927.  None of the estimated noncancer 
hazards exceed the risk evaluation criterion of 1.   

Exhibit 6-5 
summarizes the 
calculated adult 
excess cancer and 
child noncancer 
results for NE 
Area 3. 
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EXHIBIT 6-6 
Summary of Estimated Cancer Risks and Noncancer Hazards at Measurement Points in SE 
Area 3 
Measurement 

Point 
Excess Cancer 

Risk Level Hazard Index Primary Contributing COPC(s) 

01900514 N/A 0.009 Nitrate 

01900515 8E-06 0.004 PCE 

01900926 9E-06 0.1 PCE, nitrate, perchlorate 

01900927 2E-05 0.2 PCE, nitrate, perchlorate 

01901669 9E-06 0.005 PCE, TCE 

08000067 1E-05 0.07 PCE, nitrate 

08000123 1E-07 0.02 TCE, nitrate 

08000133 3E-06 0.01 PCE, 1,2,3-TCP, nitrate 

08000146 N/A 0.004 Nitrate 

The actual cancer risk is likely to be less than that predicted in the HHRA due to the use of conservative 
exposure assumptions (EPA, 1989). 
COPC –contaminant of potential concern 
N/A – Excess cancer risk not calculated as COPCs only contribute to noncancer health risks. 
PCE – tetrachloroethene 
SE – southeastern 
TCE – trichloroethene 

6.3 Summary of the Human Health Risk Assessment for 
Area 3 

The HHRA evaluates the need for a comprehensive remedial action to address 
regional groundwater contamination in Area 3, rather than the need for discrete 
actions to address contamination observed at individual facilities.  This HHRA 
confirms that COPCs adversely affect the groundwater resources in each of the 
five regions of Area 3.   

The risk estimates based on data collected from 42 of 52 measurement points 
exceed the 1E-06 risk evaluation criterion, based mainly on the presence of PCE 
and TCE contamination.  The noncancer HIs based on data collected from nine of 
the 52 measurement points equal or exceed the noncancer risk evaluation 
criterion of 1.  The highest cancer risk estimate of 5E-03 and highest HI estimate 
of 38 are based on data collected from Facility 19 in NE Area 3.  

Results of the HHRA indicate that groundwater is significantly impacted by 
COPCs at multiple locations in Area 3.  Due to this contamination, untreated 
groundwater in many parts of Area 3 is unsuitable as a source of tap water for 
domestic use.  The HHRA recommends that action be taken to protect human 
health in Area 3.   

Section 8 discusses the next steps for Area 3, including the feasibility study to 
evaluate remedial alternatives to address the regional groundwater 
contamination in Area 3.  The contaminants of concern include the contaminants 

Exhibit 6-6 
summarizes the 
calculated adult 
excess cancer and 
child noncancer 
results for SE 
Area 3. 
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that were identified in the HHRA as potential risk contributors and will be 
addressed during the feasibility study.  The potential risk contributors include 
the Key COPCs and the following COPCs: arsenic, naphthalene, NDMA, 
dibromochloropropane, 1,2,4-trimethylbenzene, benzene, and atrazine.  
Groundwater monitoring will continue during the feasibility study and the 
additional data collected will be evaluated to determine the impact of these 
contaminants in groundwater underlying Area 3.   
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Glossary 

1.0E-06 Risk:  A screening criterion and estimate of risk that indicates for every 
1 million people exposed to carcinogens throughout their lifetimes, the 
average incidence of cancer might increase by one case of cancer. 

baseline condition:  A risk assessment term describing current conditions 
without consideration of any changes to chemical concentrations that 
would occur either from remedial action or natural attenuation, or 
changes in land use that might modify the exposure assumptions. 

chronic:  Long-term exposure or adverse effect.  Sub-lethal effects (e.g., growth 
or reproduction) that may be measured over a long exposure period.  

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of concern:  The contaminants which have been shown through a 
risk assessment to be those that are likely to be causing risk to receptors at 
a site. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

EPA San Gabriel Basin Database:  A collection of electronic data maintained by 
EPA from testing performed at groundwater wells throughout the San 
Gabriel Valley.  The database includes construction information and 
historical laboratory data from monitoring wells and production wells.   

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

exposure pathway:  Route by which a contaminant travels from a source (e.g., 
leaky tank or contaminated soil) to receptors.  A pathway can involve 
multiple media (e.g., soil runoff to surface waters and sediment, or 
volatilization to the atmosphere).  

excess lifetime cancer risk:  The incremental increase in the probability of 
developing cancer in one’s lifetime in addition to the background 
probability of developing cancer (that is, if no exposure to chemicals 
occur). 
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 fate:  The processes by which the contaminant moves through and is 
transformed in the environment. 

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of alternative remedial actions.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

hazard index:  A summation of the hazard quotients for all chemicals to which 
an individual is exposed.  A hazard index value of 1 or less indicates that 
no adverse human health effects (noncancer) are expected to occur.  

hazard quotient:  The ratio of the estimated intake to the reference dose.  The 
value is used to evaluate the potential for noncancer health effects, such 
as organ damage, from chemical exposures. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  

maximum contaminant levels:  The maximum permissible level of a 
contaminant in water that is delivered to any user of a public water 
system.  

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
certain chemicals for which no established drinking water standards 
exist. 

potential human exposure pathway model:  A schematic diagram that identifies 
the primary source of contamination in the environment, shows how 
chemicals might move in the environment, and identifies the different 
receptors who might come into contact with contaminated media.   

reasonable maximum exposure:  The highest exposure to contamination that is 
reasonably expected to occur at a site.  

receptor: A plant or animal species used to estimate the potential exposure to 
contamination and likelihood of adverse effects to similar organisms in 
the environment. 

reference dose:  A numerical estimate of a daily oral exposure to a contaminant 
that is not likely to cause harmful effects to the human population, 
including sensitive subgroups such as children, during a lifetime.   

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
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substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

soil vapor:  Elements and compounds in a gaseous state in the small spaces 
between particles of soil.  Such gases can be moved or driven out under 
pressure. 

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
long-term response actions, including conducting or supervising cleanup 
actions.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

uncertainty:  Variability in natural processes, imperfect or incomplete 
knowledge, or errors in modeling and estimating the potential for risk to 
human and ecological receptors.  

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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TABLE 6-1 
Data Quality Objectives for Human Health Risk Assessment (Remedial Investigation Subtask 4)  
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
Page 1 of 3 

ES052009009SCO/TABLE6-1_LW3121.DOC/091460017  

Step 1 – Define Basis of Evaluation 

Overall Goal Justification 
Evaluate the current and potential future risks to human health from current 
regional groundwater contamination in Area 3.   
Use evaluation to: 

Determine whether additional investigation or remedial action is necessary in 
Area 3. 

  

Current and potential future risks to human health from potential exposure to regional 
groundwater contamination in Area 3 are unknown. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
Potential current or future health risks 
warrant action by EPA. 

Taking action based on incorrectly deciding 
that regional groundwater contamination poses 
a significant risk to human health may waste 
resources. 
 

Use of unreliable or inadequate data for 
critical decision making. 

Ensure sufficient confidence in data used 
to support decision making.    

Identify and quantify (as feasible) 
limitations in the data set.  

Complete Step 7 (Optimize the Design). 

Potential current or future health risks 
are de minimis and do not warrant 
action by EPA. 

Taking no action based on incorrectly deciding 
regional groundwater contamination does not 
pose a significant risk to human health, public 
health may be at risk. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensure sufficient confidence in data used 
to support decision making.    

Identify and quantify (as feasible) 
limitations in the data set.  

Complete Step 7 (Optimize the Design). 
Additional data collection necessary to 
adequately evaluate the potential 
current or future risk posed to human 
health by regional groundwater 
contamination. 

Collecting unnecessary data may waste 
resources. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensure sufficient confidence in data used 
to support decision making.    

Identify and quantify (as feasible) 
limitations in the data set.  

Complete Step 7 (Optimize the Design). 
COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
HHRA – human health risk assessment Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment
NL – notification level Subtask 6 – Assessment of Next Steps
RI – remedial investigation  
RSL – regional screening level  
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Step 3 – Define Evaluation Boundaries 
Boundaries for Consideration Justification for Consideration

See Step 3 in Table 3-1 for information on the geographic boundaries of Area 3. See Step 3 in Table 3-1. 
See Step 3 in Table 3-1 for information on the aquifer boundaries of Area 3. See Step 3 in Table 3-1. 
Temporal Limitations: Complete exposure pathways. Human health risks may occur where complete exposure pathways to contaminated groundwater 

exist. 
 
Step 4 – Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion
See Step 4 in Table 3-1 for information on the geographic boundaries of Area 3. See Step 4 in Table 3-1. 
See Step 4 in Table 3-1 for information on the aquifer boundaries of Area 3. See Step 4 in Table 3-1. 
Temporal Limitation: Soil and soil vapor. Soil and soil vapor media are addressed under the State of California’s process.  
Temporal Limitations: Incomplete exposure pathways. Human health risks only associated with complete groundwater exposure pathways. 

 

Step 5 – Identify Data Needs and Uses 
Data Need Data Use(s) RI Report Reference(s) 

Human Health Risk Screening Levels: 
− EPA Regional Screening Levels. 
− EPA MCLs. 
− California MCLs and NLs. 

Assess suitability of groundwater for domestic tap water use. Section 6.2. 
Table 4-5. 
Appendix F. 
 

Chemical Toxicity Values: 
− Federal toxicity values. 
− California toxicity values. 

Calculate human health cancer risks and non-carcinogenic health hazards. Section 6.2. 
Appendix F. 
Tables F-1 through F-161. 

Hydrogeologic Conceptual Site Model (RI Subtask 1). 
Current and future groundwater uses. 

− Identify potential complete exposure pathways. 
− Identify potential receptors of contaminated groundwater. 
− Assess potential future human health risks. 

Section 3.1. 
Section 6.2. 
 

Contamination Source Identification (RI Subtask 2). 
− Groundwater environmental data collected from 

production wells and monitoring wells. 
− Key COPC identification. 
 

− Compare environmental data to human health risk screening levels to assess 
potential health risks and hazards from contaminated groundwater. 

− Estimate exposures (ingestion, inhalation, and dermal contact) and health risks to 
potential receptors.  
The simplified approach for evaluating the potential for dermal exposure treats all 
contaminants the same regardless of their volatility. Although this approach results in 
a less conservative estimate, the dermal exposure pathway is only a small contributor 
to the overall risk; the ingestion exposure pathway is the largest contributor to risk. 

Section 4.3. 
Section 6.2. 
Appendix F. 

Outputs of Human Health Risk Assessment (RI Subtask 4). Assessment of Next Steps (RI Subtask 6). Section 8, Table 8-1. 
COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model 
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
HHRA – human health risk assessment Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment
NL – notification level Subtask 6 – Assessment of Next Steps
RI – remedial investigation  
RSL – regional screening level  
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Step 6 – Evaluate Data Usability 

Data Type Data Generation and Reliability Assessment Performed 
Human Health Risk Screening Levels: 
− Federal risk screening levels (EPA RSLs and 

MCLs). 
− California risk screening levels (MCLs and NLs). 

Screening levels used in the HHRA are peer-reviewed, formally 
published, and generally of known and usable quality. 

Appendix E summarizes uncertainties in the HHRA. 

Chemical Toxicity Values. 
− Federal toxicity values. 
− California toxicity values. 

Toxicity values used in the HHRA are peer-reviewed, formally 
published, and generally of known and usable quality.  

Appendix E summarizes uncertainties in the HHRA. 

Hydrogeologic Conceptual Site Model (RI Subtask 1). 
− Current and future groundwater uses. 

See Step 6 on Table 3-1 for information on data generation. See Step 6 on Table 3-1. 

Contamination Source Identification (RI Subtask 2). 
− Groundwater environmental data collected from 

production wells and monitoring wells. 
− All COPCs evaluated. 

See Step 6 on Table 4-1 for information on data generation. See Step 6 on Table 4-1. 

 
Step 7 – Optimize the Design 

Actions Methods for Optimizing the Design 

The risks estimated in the HHRA indicate that contamination adversely impacts 
groundwater in Area 3 and warrants remedial action.  EPA will evaluate the COPCs 
that were identified as contributing to the potential risk in Area 3 in a feasibility study. 

Groundwater monitoring will continue during the feasibility study and the additional data 
collected will be evaluated to determine the impact of the contaminants of concern in 
groundwater underlying Area 3.  Table 8-1 presents the next steps for Area 3. 

COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
DQOs – data quality objectives Subtask 2 – Contaminant Source Identification
EPA – United States Environmental Protection Agency Subtask 3 – Contamination Migration Conceptual Site Model
HHRA – human health risk assessment Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment
NL – notification level Subtask 6 – Assessment of Next Steps
OU – operable unit  
RI – remedial investigation  
RSL – regional screening level  
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Remedial Investigation
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Figure 6-2
Estimated Potential Excess Cancer
Risks for Adult Resident
Area 3 Remedial Investigation 
 

´

Notes:   
          This Figure (6-2) is the same as Figure F-2
           in Appendix F.
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Figure 6-3
Estimated Potential Hazard Index
for Child Resident
Area 3 Remedial Investigation
 

´

Notes:   
          This Figure (6-3) is the same as Figure F-3
          in Appendix F.
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7. Ecological Characteristics of Area 3 
and the Ecological Risk Assessment 

The San Gabriel Valley Area 3 Superfund Site (Area 3) consists of an urban 
environment with residential, commercial, and industrial areas.  Figure 7-1 
shows the location of two relatively large green spaces in Area 3 coincide with 
two golf courses.   

The wildlife found in Area 3 consists of common species tolerant of human 
disturbance.  The occurrence of native vegetation in Area 3 is unlikely; parks and 
residential yards provide the only wildlife habitat.  The hills in the western 
portion of Area 3 have been developed as low-density residential housing.  
Therefore, these residential yards are larger and contain more trees than 
neighborhoods consisting of high-density residential housing elsewhere in 
Area 3.  Burrowing animals (e.g., ground squirrels) and birds likely occur at a 
higher density in the hills in the western portion of Area 3.   

7.1 Terrestrial Ecology 
Ornamental trees and exotic grasses of residential yards and parks provide the 
current biological habitat in Area 3.  Commonly planted ornamental trees 
include pepperwood trees (Umbellularia californicus), junipers (Juniperus spp.), and 
eucalyptus (Eucalyptus globulus).   

Birds of prey could feed on the small mammals present; however, birds of prey 
are unlikely to nest in urbanized area.  Birds of prey that might be observed in 
Area 3 include the turkey vulture (Cathartes aura), American kestrel (Falco 
sparverius), red-tailed hawk (Buteo jamaicensis), and black-shouldered kite (Elanus 
caeruleus).  These carnivores occupy large home ranges and likely reside in the 
surrounding hills or the riparian habitat of the San Gabriel River southeast of 
Area 3.  Exhibit 7-1 presents the species common to an urban habitat like Area 3. 

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text.  

Figure 7-1 shows 
two relatively large 
green spaces located 
in Area 3.   

Exhibit 7-1 presents 
the species common 
to an urban habitat. 
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EXHIBIT 7-1 
Species Common to Urban Habitat 

Mammals Reptiles Birds 
Raccoon 

(Procyon lotor) 
Western fence lizard 

(Sceloporus occidentalis) 
Mourning dove  

(Zenaida macroura) 

Striped skunk 
(Mephitis mephitis)  Starling 

(Sturnus vulgaris) 

California ground squirrel 
(Spermophilus beecheyi)  Crow 

(Corvus brachyrhynchos) 

Audubon's cottontail 
(Sylvilagus audubonii)  American robin  

(Turdus migratorius) 

Coyote 
(Canis latrans)  Wrens (e.g., house wren 

[Troglodytes aedon]) 

Various mice (e.g., house mouse 
[Mus musculus] and deer mouse 
[Peromyscus maniculatus]) 

 
House finch  

(Carpodacus mexicanus) 

  Black phoebe 
(Sayornis nigricans) 

  Northern mockingbird 
(Mimus polyglottos) 

  House sparrow 
(Passer domesticus) 

  Lesser goldfinch  
(Carduelis psaltria) 

Source:  California Department of Fish and Game (CDFG), 2005. 

7.2 Wetland Ecology 
Most of the washes located in Area 3 consist of concrete-lined channels that carry 
ephemeral surface water flows to the Rio Hondo and provide no habitat for 
wildlife.  The Alhambra Wash, an open channel, converges with the smaller 
San Pasqual Wash and forms the eastern edge of the Alhambra Municipal Golf 
Course.  The Rubio Wash, an open channel in much of the San Gabriel Golf 
Course, is generally subterranean in the surrounding urban area.   

The Eaton Spreading Basin, located in the eastern portion of Area 3, 
intermittently contains standing water.  This location only provides marginal 
additional habitat because of the few surrounding trees compared to the nearby 
urban area.   

Three aerated ponds built in the Alhambra Municipal Golf Course provide the 
only potential wetland habitat for wildlife in Area 3.  Mown grass surrounds 
these wetlands and contains no riparian habitat.  Various ducks and American 
coots (Fulica americana) have been observed at these ponds, and geese 
occasionally might use them as well.  The occurrence of waterfowl indicates the 
presence of food sources, including water column plants and invertebrates.  
Aquatic insects emerging from the water and fish, if present, could provide food 
for other birds. 
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7.3 Special-Status Species 
Four threatened or endangered species in Area 3 have been reported to the 
California Department of Fish and Game (CDFG) based on review of the 
California Natural Diversity Database (CDFG, 2005).  The database identifies 
species that are present now or were present at one time. 

Exhibit 7-2 lists the species reported in Area 3 that have been identified by the 
State of California or federal government as threatened or endangered. 

EXHIBIT 7-2 
Species Common to Urban Habitat 

Species Status Observation 
Western yellow-billed 

cuckoo (Coccyzus 
americanus 
occidentalis): 

Federal − Candidate species for 
listing as threatened or endangered. 
State of California − Endangered. 

No habitat exists in Area 3, but nesting 
habitat occurs in the riparian willows and 
cottonwoods of the San Gabriel River. 
 

Southwestern willow 
flycatcher 
(Empidonax traillii 
extimus): 

Federal − Endangered. 
State of California − Endangered. 

Species unlikely to occur in Area 3 due to 
lack of riparian woodland habitat.  Only 
reported observations occurred prior to 
1906. 

Coastal California 
gnatcatcher 
(Polioptila californica 
californica): 

Federal − Threatened. 
State of California − Unlisted.   

Species occupies coastal scrub habitat 
below 2,500 feet elevation that occurs in 
Area 3.  However, only one bird identified 
by call along San Gabriel River near 
Whittier Narrows in 2000.   

Least Bell's vireo (Vireo 
bellii pusillus): 

Federal − Endangered. 
State of California − Endangered. 

Species reported to occur in Whittier 
Narrows wildlife sanctuary 4 miles 
southeast of Area 3; unlikely to occur in 
Area 3 due to lack of riparian woodland 
habitat.   

Source:  CDFG, 2005. 

Table 7-1 lists 16 other species considered at risk by the CDFG that have been 
reported in areas covered by the Los Angeles and El Monte quadrangles, 
although not necessarily in Area 3.  The occurrence of these species in Area 3 is 
unlikely due to the absence of suitable habitat.   

7.4 Ecological Risk Assessment 
This section presents a summary of the approach, methodology, and results of 
the ecological risk assessment completed as part of the remedial investigation 
(RI).  The ecological risk assessment evaluates whether contaminated 
groundwater underlying Area 3 poses a potential for risk to ecological receptors.  
This ecological risk assessment found no unacceptable risks to water column 
organisms, amphibians and reptiles, plants, or birds, even when using very 
conservative assumptions in the assessment.   

The HHRA conforms to the regulatory guidelines outlined in Appendix F, which 
include the following steps. 

• Environmental Data Evaluation (Section 7.4.2) 
• Exposure Estimate (Section 7.4.3) 
• Uncertainty Analysis (Section 7.4.4)  

Exhibit 7-2 lists the 
threatened or 
endangered species 
reported in Area 3. 

Table 7-1 presents 
the other species 
considered at risk in 
Area 3.   
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Table 7-2 presents the data quality objectives (DQOs) developed to guide the 
ecological risk assessment.  The DQOs define the evaluation to be completed in 
this subtask and identify potential evaluation results.  Methods to avoid incorrect 
results are also provided.  As indicated in Table 7-2, the ecological risk 
assessment will only evaluate groundwater data for potentially complete 
exposure pathways to ecological receptors.  Incomplete exposure pathways for 
groundwater and soil data are excluded.  Table 7-2 also lists the data needs to 
complete the subtask and describes how the data will be used.  Finally, Table 7-2 
includes an evaluation of the assessment conducted to determine the quality and 
usability of the data set.   

Appendix G presents the complete ecological risk assessment.  The following 
subsections summarize the risk evaluation.  

The ecological risk assessment incorporates the results of a site survey of Area 3 
that identifies areas where plants and animals might be exposed to contaminated 
groundwater.  The site survey also confirms that the risk assessment followed 
scenarios appropriate for the site conditions.  Appendix G, Attachment G-1 
provides the site survey report. 

Figure 7-1 shows the locations of the two areas with potential for groundwater 
exposure to ecological receptors include the San Gabriel Golf Course and 
Alhambra Municipal Golf Course.  Limited terrestrial habitat within the golf 
courses occurs in landscaped grasses, trees, and ornamental shrubs.  Wells at 
each golf course provide groundwater for irrigation.  Each golf course also 
contains man-made ponds filled with groundwater used for irrigation.  These 
ponds provide aquatic habitat for waterfowl, fish, and turtles. 

Exposure pathways potentially exist from contaminated groundwater to water 
column organisms (invertebrates and fish), amphibians and reptiles, terrestrial 
plants, and semiaquatic avian wildlife receptors (e.g., mallard, osprey, and 
double-crested cormorant) through ingestion and direct contact with 
groundwater in these ponds and irrigation water.   

7.4.1 Approach and Methodology 
This assessment follows a tiered approach, consistent with the first two steps 
outlined in the ecological risk assessment guidance (United States Environmental 
Protection Agency [EPA], 1997b) to provide a conservative screening-level 
evaluation.  A tiered approach maximizes confidence in any conclusions by 
using increasingly sophisticated levels of data collection and analysis as needed.  
Risk assessments use conservative assumptions to prevent overlooking potential 
ecological risks.   

7.4.2 Environmental Data Evaluation 
Contaminated groundwater underlying Area 3 poses a potential risk to 
ecological receptors because the golf courses pump groundwater into surface 
features and use the groundwater for irrigation.  The ecological risk assessment 
uses data obtained from groundwater samples collected from irrigation wells at 

Table 7-2 presents 
the DQOs developed 
to guide data 
collection, analysis, 
and interpretation 
for the ecological risk 
assessment.   

Appendix G 
presents the 
complete ecological 
risk assessment and 
includes the site 
survey report as 
Attachment G-1.   
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the golf courses.  Analysis of the groundwater samples includes testing for 
68 contaminants of potential ecological concern (COPECs).  Of these 68 COPECs 
tested, only the following 10 COPECs were detected in the groundwater at 
concentrations that exceed the laboratory reporting limit.  

• 1,1-dichloroethene 
• 1,2-dichloroethane 
• acetone 
• carbon tetrachloride 
• chloroform 
• cis-1,2-dichloroethene (cis-1-2-DCE) 
• perchlorate 
• tetrachloroethene (PCE) 
• trans-1,2-dichloroethene 
• trichloroethene (TCE) 

The ecological potential exposure pathway model describes the predicted 
relationships between ecological receptors and the COPECs to which they are 
potentially exposed, as illustrated in Figure 7-2.  Exposure can occur when 
chemicals migrate from a source to an exposure point (i.e., a location where 
receptors can encounter the chemicals) or when a receptor moves into direct contact 
with chemicals or contaminated media.  An exposure pathway is complete if there 
is a way for the receptor to take in chemicals through ingestion, inhalation, or 
dermal absorption.  An exposure pathway is complete only when all the following 
components are present. 

• COPEC source (e.g., chemicals used on the site or found in environmental 
media) 

• Mechanism for COPEC release and transport (e.g., groundwater discharges 
to surface water) 

• Exposure point (e.g., surface water at golf courses) 

• Feasible route of exposure (e.g., ingestion) 

• Receptor (e.g., plant, bird, or water column organism) 

An incomplete exposure pathway occurs when any one of these components is 
absent and presents no risk.  

7.4.3 Exposure Estimate  
This ecological risk assessment evaluates exposure based on maximum measured 
concentrations in site media (e.g., water) to which receptors could potentially be 
exposed.  The maximum detected concentrations provide a conservative estimate 
of each COPEC found in groundwater and a worst-case concentration to which 
plants or animals could be exposed through direct contact.  If the COPEC was 
not detected, the assessment uses the maximum detection limit to evaluate 
exposure. 

Figure 7-2 presents 
the ecological 
potential exposure 
pathway model. 
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The assessment compares the COPEC concentrations to toxicity reference values 
(TRVs), which represent the maximum concentration of a COPEC without 
harmful effects to plants or animals.  The risk assessment calculates TRVs 
separately for each COPEC and for each plant or animal group.  The assessment 
also calculates exposure for birds as a dose, based on estimated concentrations in 
food and drinking water.  The doses were compared to diet-based TRVs.   

The ecological risk assessment identifies specific COPECs in groundwater that 
could pose harmful risks to plants or animals.  Exposure concentrations that 
exceed the TRVs result in hazard quotients (HQs) greater than one.  This risk 
assessment considers the COPECs with HQs greater than or equal to 1 to pose a 
potential risk to receptors.  However, HQs greater than or equal to 1 do not 
necessarily indicate the presence of risks because the derivations of TRVs use 
intentionally conservative assumptions.  HQs less than 1 indicate no potential 
risks exist. 

7.4.4 Uncertainty Analysis of the Ecological Risk Assessment 
Uncertainties, inherent in all ecological risk assessments, result from variability 
in natural processes, imperfect or incomplete knowledge, or errors.  The nature 
and magnitude of uncertainties depend on the amount and quality of data 
available, the degree of knowledge concerning site conditions, and the 
assumptions made to perform the assessment.   

An uncertainty analysis helps to limit decision making errors by identifying 
methods or approaches for avoiding, or at least minimizing, the possibility of 
reaching incorrect conclusions.  The analysis evaluates the sources of uncertainty 
associated with key data and assumptions used to develop the ecological risk 
assessment.  Appendix G presents the sources of uncertainty associated with key 
data and assumptions in the ecological risk assessment.  

7.5 Results of the Ecological Risk Assessment 
No predicted harmful risk effects exist for water column organisms; all HQs 
were less than 1.  The maximum concentrations for groundwater COPECs did 
not exceed the TRVs for amphibians or terrestrial plants.  Therefore, no 
unacceptable risk of harmful effects (HQs greater than 1) exists for amphibians or 
terrestrial plants from these groundwater COPECs.   

Exposure doses for detected COPECs did not exceed the TRVs (HQs greater 
than 1) for each of three representative bird species (mallard, osprey, and double-
crested cormorant).  Thus, the COPECs do not pose an unacceptable risk to 
semiaquatic birds.   
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7.6 Summary of the Ecological Risk Assessment 
This ecological risk assessment evaluates the potential for risks to water column 
organisms (invertebrates and fish), amphibians and reptiles, terrestrial plants, 
and semiaquatic avian wildlife from groundwater COPECs within Area 3.  
COPEC concentrations are likely lower in surface water and irrigation water than 
in groundwater due to volatilization and degradation of the chemicals as they 
are transported and stored prior to irrigation.  Therefore, this ecological risk 
assessment considers that the COPECs in groundwater used for irrigation at the 
Alhambra Municipal Golf Course and San Gabriel Country Club in Area 3 
present no apparent risk to ecological receptors and no further action is 
recommended.   
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Glossary 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of potential ecological concern:  Contaminants that potentially 
pose a risk to ecological receptors. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

ecological potential exposure pathway model:  A schematic diagram that shows 
how chemicals at original point of release might move in the environment 
to the ecological receptors (e.g., birds, mammals, fish, plants) that might 
come into contact with contaminated media.   

ecological risk assessment:  A process for systematically evaluating the 
likelihood that adverse ecological effects may occur as a result of exposure 
to one or more contaminants. 

exposure pathway:  Route by which a contaminant travels from a source (e.g., 
leaky tank or contaminated soil) to receptors.  A pathway can involve 
multiple media (e.g., soil runoff to surface waters and sediment, or 
volatilization to the atmosphere).  

exposure point:  Where an environmental contaminant contacts/enters into an 
organism (e.g., inhalation, ingestion, dermal exposure). 

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

hazard quotient:  The ratio of the estimated intake to the reference dose.  The 
value is used to evaluate the potential for noncancer health effects, such 
as organ damage, from chemical exposures. 

receptor:  A plant or animal species used to estimate the potential exposure to 
contamination and likelihood of adverse effects to similar organisms in 
the environment. 

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  

Superfund:  The program operated under the legislative authority of CERCLA 
and SARA that funds and carries out EPA solid waste emergency and 
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long-term response actions, including conducting or supervising cleanup 
actions.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

toxicity reference value:  Species-specific and chemical-specific estimates of an 
exposure level that is unlikely to cause unacceptable adverse effects on 
growth, reproduction, or survival  

trichloroethene:  A volatile organic compound that is a colorless or blue organic 
liquid with a chloroform-like odor.  TCE is primarily used in 
manufacturing processes as a solvent, metal degreaser, and textile 
degreaser. 

uncertainty:  Variability in natural processes, imperfect or incomplete 
knowledge, or errors in modeling and estimating the potential for risk to 
human and ecological receptors.  
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TABLE 7-1 
Special-Status Species Potentially Occurring within Area 3
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 

Species Common Name Species Name Habitat/Ecology 
Elevation Range 

(ft msl) 

Birds Burrowing owl Athene cunicularia Resides in open fields of dry grasslands, deserts, and scrublands with low vegetation.  
Nests in burrows and feeds on small mammals and insects. - 

Mammals 
American badger Taxidea taxus Resides in open areas of shrub, forest, and herbaceous habitat with friable uncultivated 

soils and feeds on rodents.  Avoids populated areas. - 

Big free-tailed bat Nyctinomops macrotis Inhabits low-lying arid areas in southern California and feed primarily on large moths.  
Requires high cliffs or rocky outcrops for roosting. - 

Reptiles 

Coast (San Diego) 
horned lizard 

Phrynosoma coronatum 
(blainvillii) 

Inhabits coastal sage scrub and chaparral in arid and semi-arid climates.  Prefers 
friable, rocky, or shallow sandy soils. 0 - 8,000 

Southwestern pond turtle Emys (=Clemmys) 
marmorata pallida 

Inhabits permanent or nearly permanent water bodies where partially submerged logs, 
vegetation mats, or open mud banks provide basking sites. 0 - 8,000 

Plants 

Brand's phacelia Phacelia stellaris Found in open areas of coastal scrub and coastal dunes. 0 - 4,500 

Davidson's saltscale Atriplex serenana var. 
davidsonii Found in alkaline soils of coastal bluff scrub and coastal scrub. 0 - 750 

Greata's aster Aster greatae Found in mesic canyons in chaparral or cismontane woodland. 2,400 - 4,500 

Los Angeles sunflower Helianthus nuttallii ssp. 
parishii Found in marshes and swamps (coastal salt and freshwater) in southern California. 15 - 5,000 

Many-stemmed dudleya Dudleya multicaulis Found in heavy and often clayey soils of chaparral, coastal scrub, valley grasslands, 
and foothill grasslands. 0 - 2,300 

Mesa horkelia Horkelia cuneata ssp. 
puberula Found in sandy or gravelly soil in chaparral, cismontane woodland, and coastal scrub. 200 - 2,400 

Orcutt's linanthus Linanthus orcuttii Found in gravelly clearings, and sometimes in disturbed areas, of chaparral and lower 
montane coniferous forest. 3,000 - 6,000 

Parish's gooseberry Ribes divaricatum var. 
parishii Found in riparian woodland in willow swales. 180 - 900 

Plummer's mariposa lily Calochortus plummerae 
Found in rocky and sandy sites, usually in granitic or alluvial material in coastal scrub, 
chaparral, valley and foothill grassland, cismontane woodland, and lower montane 
coniferous forest. 

270 - 4,800 

Prostrate navarretia Navarretia prostrata Found in alkali soils in coastal scrub, valley and foothill grasslands, and vernal pools. 45 - 2,100 

Southern skullcap Scutellaria bolanderi ssp. 
austromontana 

Found in gravelly soils on stream banks or in oak or pine in chaparral, cismontane 
woodland, and lower montane coniferous forest. 1,300 - 6,000 

Notes: 
ft msl – feet (relative to) mean sea level 
Source: CDFG, 2005. 
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Step 1 – Define Basis of Evaluation 
Overall Goal Justification 

Evaluate the potential risk to ecological receptors (plants and animals) from regional 
groundwater contamination in Area 3.  Evaluation will determine whether additional 
investigation or remedial action is necessary in Area 3. 
 

Potential risks to ecological receptors from potential exposure to regional groundwater 
contamination in Area 3 are unknown. 

 
Step 2 – Identify Potential Evaluation Results 

Potential Result Consequences of Incorrect Results Basis for Potential Incorrect Result 
Methods for Avoiding an  

Incorrect Result 
Potential ecological risks warrant action 
by EPA.    

Taking action based on incorrectly deciding 
that regional groundwater contamination poses 
a significant risk to ecological receptors may 
waste resources. 
 

Use of unreliable or inadequate data for 
critical decision making. 

Ensuring sufficient confidence in data 
used to support decision making. 
 
Complete Step 7 (Optimize the Design). 

Potential risks to ecological receptor 
risks do not warrant action by EPA. 

Taking no action based on incorrectly deciding 
regional groundwater contamination does not 
pose a significant risk to ecological receptors, 
ecological receptors may be at risk. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensuring sufficient confidence in data 
used to support decision making. 
 
Complete Step 7 (Optimize the Design). 

Additional data collection necessary to 
adequately evaluate the potential risk 
posed by regional groundwater 
contamination to ecological receptors. 

Collecting unnecessary data may waste 
resources. 

Use of unreliable or inadequate data for 
critical decision making. 

Ensuring sufficient confidence in data 
used to support decision making. 
 
Complete Step 7 (Optimize the Design). 

COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
COPECs – contaminants of potential ecological concern  Subtask 2 – Contaminant Source Identification
DQOs – data quality objectives Subtask 3 – Contamination Migration Conceptual Site Model
EPA – United States Environmental Protection Agency  Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment
NL – notification level Subtask 6 – Assessment of Next Steps
OU – operable unit  
RI – remedial investigation  
TRV – toxicity reference value     
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Step 3 – Define Evaluation Boundaries 
Boundaries for Consideration Justification for Consideration 

See Step 3 in Table 3-1 for information on the geographic boundaries for Area 3. See Step 3 in Table 3-1. 
See Step 3 in Table 3-1 for information on the aquifer boundaries for Area 3. See Step 3 in Table 3-1. 
Temporal Limitations: 
Complete exposure pathways include: 
− Surface water bodies containing discharged groundwater. 
− Irrigation water from groundwater production wells. 

Risks to ecological receptors may occur where complete exposure pathways to contaminated 
groundwater are present. 

 
Step 4 – Identify Areas Outside of the RI Evaluation Boundaries 

Excluded Areas Justification for Exclusion 
See Step 4 in Table 3-1 for information on the geographic boundaries for Area 3. See Step 4 in Table 3-1. 
See Step 4 in Table 3-1 for information on the aquifer boundaries for Area 3. See Step 4 in Table 3-1. 

Media Limitations: Soil and sediment. 

There is no evidence to indicate that the golf courses are a source of contamination in Area 3.  
Therefore, the ecological risk assessment only evaluates the potential risk from exposure to 
contaminated groundwater used for irrigation at the golf courses. Soil and sediment samples 
were not collected.   

Exposure Pathway Limitations: 
Incomplete exposure pathways include: 
− Surface water in the Alhambra, San Pasqual, Rubio, and Eaton Washes. 
− Surface water in the Eaton Spreading Basin.  

Ecological risks only associated with complete exposure pathways. Surface water in the 
washes and Eaton Spreading Basin generally consists of local precipitation runoff, not 
groundwater.  

 
Step 5 – Identify Data Needs and Uses 

Data Need Data Use(s) RI Report Reference(s)
Ecological Risk Screening Values for Surface Water: 
− Federal Ambient Water Quality Criteria. 
− California MCLs and NLs. 
− Los Angeles Region Basin Plan Water Quality Objectives. 
− Canadian Environmental Quality Guidelines and Ecotox Thresholds. 

− Compare COPEC concentrations to TRVs to identify chemicals that 
potentially pose a risk to lower trophic level ecological receptors (e.g., 
fish and plants). 

− Compare modeled diet-based COPEC uptake to dietary-TRVs to identify 
chemicals that potentially pose a risk to higher trophic ecological 
receptors (e.g., birds and mammals). 

Section 7.4. 
Appendix G. 

Hydrogeologic Conceptual Site Model (RI Subtask 1). 
− Current and future groundwater uses. 

− Identify potential complete exposure pathways. 
− Identify potential ecological receptors of contaminated groundwater. 
− Assess potential ecological risks. 

Section 7.4. 
Appendix G. 

COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
COPECs – contaminants of potential ecological concern Subtask 2 – Contaminant Source Identification
DQOs – data quality objectives Subtask 3 – Contamination Migration Conceptual Site Model
EPA – United States Environmental Protection Agency Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
OU – operable unit  
RI – remedial investigation  
TRV – toxicity reference value     
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Step 5 – Data Needs and Uses (continued) 
Data Need Data Use(s) RI Report Reference(s) 
Contaminant Source Identification (RI Subtask 2). 
− Environmental data at monitoring and production wells. 
− Key COPC identification. 

− Compare environmental data to TRVs to assess potential ecological 
risks from contaminated groundwater. 

− Estimate exposures (ingestion and dermal contact) to ecological 
receptors. 

Section 4.3. 
Section 7.5. 
Appendix G. 

 
Step 6 –Evaluate Data Usability 

Data Type Data Generation and Reliability Assessment Performed 
Ecological Risk Screening Values for Surface Water: 
− Federal Ambient Water Quality Criteria for chronic exposure of 

freshwater organisms 
− California MCLs and NLs. 
− Los Angeles Region Basin Plan Water Quality Objectives. 
− Others, such as Canadian Environmental Quality Guidelines and 

Ecotox Thresholds. 

Toxicity values used in the ecological risk assessment are 
peer-reviewed, formally published, and generally of 
known and usable quality. 

Appendix G summarizes uncertainties in the 
ecological risk assessment. 

Hydrogeologic Conceptual Site Model (Subtask 1). 
− Current and future groundwater uses. 

See Step 6 on Table 3-1 for information on data 
generation. 

See Step 6 on Table 3-1. 

Contaminant Source Identification (RI Subtask 2). 
− Environmental data collected at monitoring and production wells. 
− Key COPC identification. 

See Step 6 on Table 4-1 for information on data 
generation. 

See Step 6 on Table 4-1. 

 
Step 7 – Optimize the Design 

Actions Methods for Optimizing the Design 

Ecological risk assessment showed no potential risk for contaminated groundwater to impact 
ecological receptors.   

None. 

COPCs – contaminants of potential concern Subtask 1 – Hydrogeologic Conceptual Site Model
COPECs – contaminants of potential ecological concern Subtask 2 – Contaminant Source Identification
DQOs – data quality objectives Subtask 3 – Contamination Migration Conceptual Site Model
EPA – United States Environmental Protection Agency Subtask 4 – Human Health Risk Assessment
MCL – maximum contaminant level Subtask 5 – Ecological Risk Assessment 
NL – notification level Subtask 6 – Assessment of Next Steps 
OU – operable unit  
RI – remedial investigation  
TRV – toxicity reference value     

 





 

 

ES052009009SCO/SECTION7_LW3127.DOC/091470005 

Figures 



RO
SE

ME
AD

 B
LV

D

DE
L M

AR
 A

V

HUNTINGTON DR

GA
RF

IE
LD

 A
V

HELLMAN AV

MISSION DR

LOWER AZUSA RD

FR
EM

ON
T A

V

MONTEREY RD
LONGDEN AV

MISSION RD

AT
LA

NT
IC

 B
LV

D

MAIN ST

DUARTE RD

TEMPLE CITY BLVD

NE
W

 A
V

EN
CI

NI
TA

 A
V

ALHAMBRA RD

6T
H 

ST

MA
RE

NG
O 

AV

GRANADA AV

SAN MARINO AV

WELLS ST

ROSE AV

N VISTA ST

AL
MA

NS
OR

 S
T

RA
MO

NA
 ST

LEMON AV

W ROSES RD

ALHAMBRA AV

CONCORD AV

MISSION ST

WE
ST

MO
NT

 D
R

OAK KNOLL AV

VIA
 D

EL
 R

EY

FA
IR

 O
AK

S A
V

N 
YN

EZ
 A

V

VA
N 

HO
RN

E A
V

WE
ST

 D
R

MI
LA

N 
AV

W ROSS AV

E ADAMS AV

N 
MU

SC
AT

EL
 A

V

SAINT ALBANS RD

N 
AL

HA
MB

RA
 A

V

S SUNSET BLVD

W RAMONA RD

S S
AN

TA
 A

NI
TA

 ST

S GARVEY AV

N SUNSET BLVD

CORTO ST

CAMBRIDGE RD

OR
AN

GE
 G

RO
VE

 A
V

MI
LA

N 
AV

MARENGO AV

I 10

I 7
10

HWY 110

LIVE OAK AV

 
 

 
 

CENTRAL
AREA 3

NORTHEASTERN
AREA 3

SOUTHWESTERN
AREA 3

NORTHWESTERN
AREA 3

Raymond Basin

SOUTHEASTERN
AREA 3

San Gabriel Basin

!(

!(

!( !(

!(
01903097

0190297901900547

01900012

01900010

Structural Bedrock Discontinuity

? ?

??

?

?

? ?

??

??

??

??

??

Eaton
Spreading

Basin

San    Pasqual  Wash

Alhambra Wash

Eaton
Wash

Rubio Wash

Rubio Wash

Alhambra
Wash

Raymond Fault

San Gabriel
Country Club

Alhambra
Municipal

Golf Course

\\galt\proj\EPAF\ALOU\2008\MapFiles\alou_rec_facility_basemap.mxd

Legend
!( Production Well

Open space with potential ecological habitats

Highway

Major Street

Railway

Streams

Fault (short dash indicates that 
fault impedes groundwater flow)

Area 3 Site

Spreading Ground

Structural Bedrock Discontinuity

Bedrock

0 2,500 5,0001,250

Feet

Figure 7-1
Areas of Potential Ecological Concern
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
 

´

This Figure (7-1) is the same as Figure G-1 
in Appendix G.
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8. Remedial Investigation Summary and 
Next Steps for the Area 3 RI/FS 

The collection and evaluation of environmental data based on the data quality 
objectives (DQOs) presented in Table 2-1 have enabled the United States 
Environmental Protection Agency (EPA) to complete the remedial investigation 
(RI) of regional groundwater contamination at the San Gabriel Valley Area 3 
Superfund Site (Area 3).  The results of the RI indicate that, due to the presence of 
contaminants of potential concern (COPCs), groundwater in many parts of 
Area 3 is unsuitable as a source of tap water for domestic use.  The overall 
conclusion of the RI is that action needs to be taken to protect human health in 
Area 3 by addressing groundwater contamination. 
This report examines key physical characteristics of Area 3, including the 
hydrogeology and the sources and distribution of volatile organic compound 
(VOC) contamination in groundwater.  The report fulfills the main objective of 
the RI by evaluating the potential risk to human health and the environment 
from regional groundwater contamination in Area 3. 

The following sections discuss the results of the evaluations completed for each 
subtask. 

8.1 Hydrogeologic Conceptual Site Model 
The hydrogeologic conceptual site model developed for Area 3 provides the 
foundation for most of the assessments performed for the RI.  The model 
incorporates surface water recharge data, groundwater discharge data, aquifer 
properties, groundwater levels, groundwater flow data, and geochemistry data.  
Figure 8-1 presents a schematic diagram of the hydrogeologic conceptual site 
model for Area 3.   

The RI identifies three aquifers in Area 3:  the western bedrock aquifer; the 
western alluvial aquifer; and the eastern alluvial aquifer, which is divided into 
the shallow, intermediate, and deep groundwater zones.  A geologic structural 
bedrock discontinuity appears to separate the hydrostratigraphy and 
groundwater conditions between the western and eastern portions of Area 3, and 
to affect groundwater flow, as shown in Figure 8-1.   

The three distinct shallow, middle, and deep groundwater zones occur in the 
eastern alluvial aquifer in Area 3 and generally dip to the southeast, similar to 
the slope of the topography and the dip of the intervening fine-grained 
sediments that separate the groundwater zones.  Groundwater in the shallow 
zone generally flows to the southwest.  The shallow groundwater zone occurs as 
the first-encountered groundwater in northeastern (NE) Area 3.  

Each section of this 
report provides a 
discussion of the 
subject, followed by 
any tables or figures 
cited in the text.  In 
addition, exhibits 
and text boxes noted 
in the margins 
present key concepts, 
tables, and figures.   

The glossary 
explains words 
presented in bold, 
italicized text. 

Figure 8-1 presents 
the hydrogeologic 
conceptual site 
model for Area 3. 
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Currently, groundwater in the intermediate zone generally flows to pumping 
centers, including the Alhambra Pumping Hole and to Production Well 01901679 
located in northwestern (NW) Area 3.  Groundwater in the deep zone, similar to 
groundwater in the intermediate zone, flows toward the active production wells.  
Local groundwater flow directions in the intermediate and deep zones are 
strongly influenced by the effects of production well pumping, and have varied 
over time in response to changes in production well pumping patterns.  

Historically, the western and eastern alluvial aquifers were in direct hydraulic 
communication; groundwater occurred in the eastern alluvial aquifer at 
elevations higher than the base of the western alluvium (top of bedrock).  
Increased pumping in the San Gabriel Valley Groundwater Basin (San Gabriel 
Basin) caused groundwater elevations in the eastern alluvial aquifer to decline 
significantly to below the western bedrock elevation, and created hydraulic 
separation between the western and eastern alluvial aquifers.   

8.2 Contaminant Source Identification 
Concentrations in groundwater of seven Key COPCs, listed in Exhibit 8-1, exceed 
the evaluation criteria (maximum contaminant levels [MCLs] or notification 
levels [NLs]) multiple times at production wells in Area 3.  Exhibit 8-1 also 
highlights general observations about the occurrence of the Key COPCs in 
groundwater.  Section 4.2.1 describes the approach and the criteria used to 
evaluate the concentrations of COPCs.  

Multiple sources of contaminants contribute to groundwater contamination 
observed in Area 3 and some additional sources likely exist.  Subsurface 
investigations revealed the presence of chlorinated VOCs at manufacturing and 
chemical storage facilities, located primarily in SW Area 3, and dry cleaning 
facilities, located throughout Area 3.  Twelve facilities reported detections of 
chlorinated VOCs in groundwater at concentrations that exceed the evaluation 
criteria.   

Other evaluations yield inconclusive results on potential point sources of 
groundwater contamination in Area 3, including formerly active landfills, fuel 
storage and handling facilities, redevelopment sites, and the former Alhambra 
Airport.   

Potential non-point sources of contamination include historical application of 
agricultural chemicals within Area 3; inflow of contamination from upgradient 
sources outside Area 3, including the Raymond Basin, El Monte Operable Unit 
(OU) and South El Monte OU; and imported water for groundwater recharge.  
Groundwater monitoring will continue during the feasibility study and the 
collected data will be evaluated to determine the impact of point and non-point 
sources to the contamination in Area 3.  Water purveyors implement safeguards 
to ensure that all tap water meets drinking water standards through well 
shutdowns, wellhead treatment, and blending.   

Exhibit 8-1 presents 
the Key COPCs and 
the occurrence in 
groundwater 
underlying Area 3. 
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EXHIBIT 8-1 
Distribution of Key COPCS In Area 3 
Key COPC Occurrence in Groundwater Potential Sources 

PCE 
Maximum concentration occurs in NE 
Area 3; contamination generally occurs 
throughout Area 3. 

SW Area 3 – At least three discrete sources 
NW Area 3 –  Unknowna 
Central Area 3 – At least one discrete source 
NE Area 3 – At least three discrete sources 
SE Area 3 –  Unknowna 

TCE and  
cis-1,2-DCE 

Maximum concentrations occur in SW 
Area 3; contamination generally occurs 
throughout Area 3. 

SW Area 3 – At least four discrete sources for 
TCE; cis-1,2-DCE likely occurs as a biological 
degradation product of TCE 
NW Area 3 – Unknowna 
Central Area 3 – At least two discrete sources 
NE Area 3 – Unknowna; TCE may occur as a 
biological degradation product of PCE 
SE Area 3 –  Unknowna 

Carbon 
tetrachloride 

Occurs at locations with TCE 
contamination in SW and central Area 3. Unknowna 

1,2,3-TCP Maximum concentration occurs in central 
Area 3. Unknowna 

Perchlorate 
Based on limited data, low level 
contamination appears to occur 
throughout Area 3. 

Unknowna 

Nitrate 
Based on limited data, low level 
contamination appears to occur 
throughout Area 3. 

Unknowna 

Notes: 
aPoint or non-point sources likely exist.  Contaminant source activities will continue during the feasibility study.   
cis-1,2-DCE – cis-1,2-dichloroethene 
Key COPC – Key contaminant of potential concern 
NE – northeastern 
NW – northwestern 
PCE – tetrachloroethene 
SE – southeastern 
SW – southwestern 
TCE– trichloroethene 
1,2,3-TCP – 1,2,3-trichloropropane 

8.3 Contamination Migration Conceptual Site Model 
As discussed in Section 5, contamination from the Key COPCs impacts the 
bedrock aquifer; western alluvial aquifer; and the shallow, intermediate, and 
deep zones of the eastern alluvial aquifer.  The transport of dissolved 
contaminants by groundwater flow (advection) likely controls the migration of 
Key COPCs in Area 3.  Chemicals that are by-products of biological degradation 
also occur in Area 3, as discussed in Technical Appendix 5.  However, the impact 
of biological degradation on the migration of contaminants in Area 3 likely is 
limited.  Figure 8-2 illustrates key aspects of the hydrogeology and the 
distribution of tetrachloroethene (PCE) in Area 3.  Figure 8-3 illustrates key 
aspects of the hydrogeology and the distribution of trichloroethene (TCE) in 
Area 3.   

Figure 8-2 
illustrates key 
aspects of the 
hydrogeology and 
the distribution of 
PCE in Area 3.  

Figure 8-3 
illustrates key 
aspects of the 
hydrogeology and 
the distribution of 
PCE in Area 3.   
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8.4 Human Health Risk Assessment 
As shown in Exhibit 8-2, the results of the human health risk assessment 
(HHRA) indicate that due to the presence of COPCs, groundwater in many parts 
of Area 3 is unsuitable as a source of tap water for domestic use.  The HHRA 
indicates that action needs to be taken to protect human health in Area 3.  
Section 6 provides a summary of the HHRA; Appendix F presents the complete 
HHRA. 

EXHIBIT 8-2 
Summary of Estimated Human Health Risks and Hazards Based on Detected Current Maximum 
Concentrations of Key COPCS in Groundwater Underlying Area 3 

Key COPC 

Current Maximum
Concentration 

Detected  
(µg/L) 

Evaluation 
Criteriona  

(µg/L) 

Estimated Cancer 
Risk Based on 

Current Maximum 
Concentration 

(Risks greater than 
1E-06) 

Estimated Hazard 
Index Based on 

Current Maximum 
Concentration 

(Hazards greater 
than 1) 

PCE 640 5 6E-03 10.5 

TCE 1,700 5 1E-03 ** 

cis-1,2-DCE 17 6 -- 0.05 

1,2,3-TCP 0.23 0.005 2E-05 0.001 

Carbon 
tetrachloride 1.2 0.5 6E-06 0.05 

Perchlorate 6.8 6 -- 0.3 

Nitrate as Nb 18.5 b 10 b -- 0.74 

Notes:  
aEvaluation criterion, the most protective standard or lowest allowable concentration is either the maximum 
contaminant level (MCL) or notification level (NL).  
bNitrate concentration measured in milligrams per liter (mg/L) as nitrogen (N). 
Other COPCs that also contribute to estimated risks in Area 3 include arsenic, naphthalene, 
n-nitrosodimethylamine (NDMA), dibromochloropropane, 1,2,4-trimethylbenzene, benzene, and atrazine.  
These COPCs will also be addressed during the feasibility study. 
** = Key COPC occurs only at concentrations that present no potential hazard to human health. 
-- = Key COPC occurs only at concentrations that present no potential risk to human health. 
cis-1,2-DCE – cis-1,2-dichloroethene 
COPC – contaminant of potential concern 
µg/L- micrograms per liter  
PCE – tetrachloroethene 
TCE – trichloroethene 
1,2,3-TCP – 1,2,3-trichloropropane 

The RI identifies the contaminants of concern to be addressed during the 
feasibility study as part of the next steps for Area 3.  The potential risk 
contributors include Key COPCs and the following COPCs:  arsenic, 
naphthalene, n-nitrosodimethylamine (NDMA), dibromochloropropane, 1,2,4-
trimethylbenzene, benzene, and atrazine.  Groundwater monitoring will 
continue during the feasibility study; the additional data will be evaluated to 
determine the impact of these contaminants in groundwater underlying Area 3.   

Exhibit 8-2 
summarizes results 
of the HHRA for 
Area 3. 
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8.5 Ecological Risk Assessment 
The RI also includes an ecological risk assessment to evaluate the likelihood of 
harmful effects to plants and animals resulting from contact with contaminated 
groundwater used for irrigation and stored in ponds.  The ecological risk 
assessment identifies no risks to ecological receptors from potential exposure to 
groundwater contamination in Area 3.   

8.6 Next Steps 
The collection and evaluation of data have enabled EPA to complete the 
investigation of regional groundwater contamination in Area 3.  The results of 
the RI indicate that, due to the presence of COPC contamination, groundwater in 
many parts of Area 3 is unsuitable as a source of tap water for domestic use.  The 
overall conclusion of the RI is that action needs to be taken to protect human 
health in Area 3 by addressing groundwater contamination.  Table 8-1 identifies 
the next steps for Area 3 (RI Subtask 6) based on the outputs of RI Subtasks 1 
through 5.   

EPA will use the contamination migration conceptual site model as a basis for 
the feasibility study, which will evaluate technologies, costs, and challenges for 
cleaning up contaminated groundwater in Area 3.  The feasibility study will 
consider the data needs identified during the RI.  The current schedule envisions 
completion of a draft feasibility study report in 2010. 

The feasibility study will accomplish the following.  

• Develop, screen, and evaluate potential remedial alternatives. 
• Assess adequacy of the data set for the evaluations of remedial alternatives. 
• Assess the potential performance and cost of remedial alternatives. 

Figure 8-4 presents the general progression of activities and milestones in the 
Superfund process for Area 3.  

Table 8-1 identifies 
the next steps for 
Area 3. 

Figure 8-4 presents 
the activities and 
milestones in the 
Superfund process 
for Area 3.  
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Glossary 

1.0E-06 Risk:  A screening criterion and estimate of risk that indicates for every 
1 million people exposed to carcinogens throughout their lifetimes, the 
average incidence of cancer might increase by one case of cancer. 

alluvial:  Relating to alluvium. 

alluvium:  Sediment deposited by flowing water, as in a riverbed, flood plain, or 
delta.  

aquifer:  A saturated geologic unit, often of sand or gravel, which contains and 
transmits significant quantities of water under normal conditions.  

basin:  A large geologic depression in the bedrock filled with unconsolidated 
sediments. 

bedrock:  Solid rock that underlies loose material, such as soil, sand, clay, or 
gravel.  

biological degradation:  The process by which organic substances are broken 
down by the enzymes produced by living organisms. 

conceptual site model:  A planning tool that provides the framework from 
which the study design is structured.  It is frequently created as a site 
map that organizes information that already is known about a site. 

contaminant:  A substance not naturally present in the environment or present in 
unnatural concentrations that can, in sufficient concentration, adversely 
alter an environment. 

contaminants of concern:  The contaminants which have been shown through a 
risk assessment to be those that are likely to be causing risk to receptors at 
a site. 

contaminants of potential concern:  Contaminants that potentially pose a risk to 
human health or the environment.  

contamination:  The presence of hazardous substances in the environment. 

data quality objectives:  Performance and acceptance criteria that clarify study 
objectives, define the appropriate type of data, and specify tolerable levels 
of potential decision errors that will be used as the basis for establishing 
the quality and quantity of data needed to support decisions.  

ecological risk assessment:  A process for systematically evaluating the 
likelihood that adverse ecological effects may occur as a result of exposure 
to one or more contaminants. 
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environmental data:  Any measurements or information that describe 
environmental processes, location, or conditions; ecological or health 
effects and consequences; or the performance of environmental 
technology.   

evaluation criterion:  A standard or reference point on which a decision will be 
assessed. 

feasibility study:  The mechanism for the development, screening, and detailed 
evaluation of remedial action alternatives.  

groundwater:  Water occurring underground, in the zone of saturation in an 
aquifer. 

human health risk assessment:  Qualitative and quantitative evaluation of the 
risk posed to human health by the actual or potential presence of specific 
contaminants.  

hydrogeology:  The study of the occurrence and movement of water beneath the 
surface of the earth.  

hydrostratigraphy:  The body of soil or rock having considerable lateral extent 
that also exhibits reasonably distinct groundwater conditions.  

Key contaminants of potential concern:  The contaminants detected multiple 
times in groundwater at production wells within Area 3 at concentrations 
that exceed evaluation criteria.  Key COPCs identify regional 
contamination within Area 3. 

maximum contaminant levels:  The maximum permissible level of a 
contaminant in water that is delivered to any user of a public water 
system.  

non-point sources:  Sources of contamination that originate from multiple areas 
or locations rather than from a discrete site. 

notification level:  Health-based advisory levels (formerly referred to as Action 
Levels) established by the California Department of Public Health for 
certain chemicals for which no established drinking water standards 
exist. 

operable unit:  A subunit of a Superfund site, defined based on a geographical 
area or on another parameter, where a number of separate activities are 
undertaken as part of site cleanup.  

remedial investigation:  Actions undertaken to characterize the full nature and 
extent of contamination, including characterization of hazardous 
substances, identification of contaminant sources, and assessment of 
human health and ecological risk.  
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structural bedrock discontinuity:  In structural geology, a subsurface bedrock 
zone or surface separating two unrelated groups of rocks across which an 
abrupt geologic change occurs, e.g., a fault.  

Superfund:  The program operated under the legislative authority of CERCLA 
and the Superfund Amendments and Reauthorization Act that funds and 
carries out EPA solid waste emergency and long-term response actions, 
including conducting or supervising cleanup actions.  

tetrachloroethene:  A volatile organic compound primarily used for dry cleaning 
clothing and in manufacturing processes as a solvent and metal 
degreaser. 

trichloroethene:  A volatile organic compound primarily used in manufacturing 
processes as a solvent, metal degreaser, and textile degreaser. 

volatile organic compound:  An organic (carbon-containing) compound that 
evaporates readily at room temperature.   
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Tables 



TABLE 8-1 
Assessment of Next Steps in the Area 3 RI/FS 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site 
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Next Step Objective(s) of Data Needs Desired Potential Outcomes 

Conduct a feasibility study.   Evaluate potential actions to 
mitigate, remediate, or remove 
potential risks to human health 
caused by regional groundwater 
contamination in Area 3. 

- Evaluation of remedial alternatives to address 
regional groundwater contamination. 

- Identification of preferred remedial alternative. 
- Development of feasibility study report. 

Use contamination 
migration conceptual site 
model as basis for 
feasibility study. 

Assess potential groundwater 
flow across structural bedrock 
discontinuity.  
Assess potential migration of 
Key COPCs in groundwater 
from SW to central Area 3.   

- Refinement of contamination migration conceptual 
site model. 

- Confirmation of the contaminants of concern 
identified in the HHRA. 

- Data to assist with development and evaluation of 
remedial alternatives to address regional 
groundwater contamination in Area 3. 

Identify additional potential 
sources of Key COPCs in 
groundwater. 

Identify additional potential point 
and non-point sources of Key 
COPCs. 
Further interpret and evaluate 
migration pathways of Key 
COPCs in groundwater. 

- Identification of locations to target for additional 
groundwater assessment. 

- Identification of locations to remove or mitigate 
sources of Key COPCs. 

- Confirmation of the contaminants of concern 
identified in the HHRA. 

- Refinement of contamination migration conceptual 
site model.   

- Data to assist with development and evaluation of 
remedial alternatives to address regional 
groundwater contamination in Area 3. 

Notes: 
COPC – contaminant of potential concern 
HHRA – human health risk assessment 
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FIGURE 8-1
Conceptual Hydrogeology of Area 3
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Note: Drawing not to scale 
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FIGURE 8-4 

General Progression of Activities for the San Gabriel Valley Area 3 Superfund1 Site 
Remedial Investigation 
San Gabriel Valley Area 3 Superfund Site  

Planned Activities          Estimated Timeframe 
 

Update Groundwater Flow Model and Perform Remedy Simulations 2010 

Compile Proposed Plan of Remedial Alternatives 2011 
Hold Public Comment Period on Proposed Plan 2011 
Prepare Record of Decision 2011 
Implement Remedy  To Be Determined 
 Perform remedial design 
 Initiate remedial action 

Conduct Long-term Operation and Maintenance of Remedy To Be Determined 

Conduct Feasibility Study 2010 
Identify preferred remedial alternative 
 

Complete Remedial Investigation        
 Issue the final remedial investigation report May 2009 
 Issue a fact sheet to share results of the remedial investigation                 July 2009                                            

with the community 
 

Notes:  
1 Superfund Process consists of the following steps: 
 Conduct preliminary assessment and site inspection. 
 Place site on National Priorities List 
 Complete remedial investigation/feasibility study  
 Document selected remedial action in Record of Decision  
 Complete remedial design and implement remedial action  
 Conduct long-term remedy operations and maintenance  
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