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Glossary 

abiotic:  Non-living (physical or chemical) component of the environment. 

acute:  Short-term exposure or adverse effect.  Acute toxicity typically refers to 
lethality measured during a short-term exposure.  

assessment endpoint:  An explicit expression of ecological resources that are to 
be protected.   

bioconcentration factor:  Chemical concentration in tissue compared to chemical 
concentration in water.  The tissue concentration is typically greater and 
the ratio is relatively consistent among organisms. 

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 potential ecological concern:  Contaminants that potentially 
pose a risk to ecological receptors. 

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 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). 

exposure point concentration:  An estimate of the true arithmetic mean 
concentration of a chemical in a medium at an exposure point. 
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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. 

higher trophic-level organisms:  Organisms such as birds that are mobile over 
large areas. 

lower trophic-level organisms:  Freshwater organisms, amphibians and reptiles, 
and terrestrial plants that are not mobile over large areas. 

measurement endpoints:  Variables measured to evaluate potential risks to the 
ecological assessment endpoints.  Measurable effects may include 
reduced survival, reduced growth, reproductive impairment, and 
changes in community structure or function. 

no observed adverse effect level:  The highest exposure level at which there are 
no biologically significant increases in the frequency or severity of 
adverse effect between the exposed population and its appropriate 
control. 

no observed effect concentration:  The highest concentration of a chemical for 
which the effect on receptors (e.g., reproduction, growth, or survival) is 
not significantly different from the effect observed for the control.   

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 
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 estimate of an 
exposure level that is unlikely to cause unacceptable adverse effects on 
growth, reproduction, or survival  
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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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G. Ecological Risk Assessment 

This appendix describes the ecological risk assessment conducted as part of 
remedial investigation (RI) activities for the San Gabriel Valley Area 3 Superfund 
Site (Area 3).  This ecological risk assessment determines if contamination in 
groundwater underlying Area 3 poses a potential for risk to ecological receptors.   

G.1 Introduction  
This section presents the approach, methodology, and results of the ecological 
risk assessment.  Three wells in Area 3 provide groundwater for irrigation of 
recreational lands including lakes at the Alhambra Municipal Golf Course and 
San Gabriel Country Club.  The golf courses are the only locations in Area 3 with 
a high likelihood that ecological receptors might be exposed to contaminated 
groundwater (i.e., where the exposure pathway is complete).  This ecological risk 
assessment evaluates the potential for risks to water column organisms 
(invertebrates and fish), amphibians and reptiles, terrestrial plants, and semi-
aquatic avian wildlife from groundwater contaminants at the two golf courses.  

This ecological risk assessment found no potential for risks to amphibians and 
reptiles, plants, or avian wildlife, and no unacceptable risk to water column 
organisms, even when using conservative assumptions.  Therefore, this 
conservative risk evaluation concludes that contaminants in groundwater in 
Area 3 do not present an unacceptable risk to ecological receptors, and 
recommends no further action.   

G.2 Approach 
The primary guidance used in completing this ecological risk assessment was the 
Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessment, Interim Final (Environmental Protection 
Agency [EPA], 1997).  Additional guidance documents include: 

• Eco Updates, Volume 1, Numbers 1 through 5 (EPA, 1991a; 1991b; 1992a; 
1992b; 1992c) 

• Eco Updates, Volume 2, Numbers 1 through 4 (EPA, 1994a; 1994b; 1994c; 
1994d) 

• Eco Updates, Volume 3, Numbers 1 and 2 (EPA, 1996a; 1996b) 

• Guidance for Ecological Risk Assessment at Hazardous Waste Sites and 
Permitted Facilities (California Department of Toxic Substances Control 
[DTSC], 1996) 

• Final Guidelines for Ecological Risk Assessment (EPA, 1998) 

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. 



 

G. ECOLOGICAL RISK ASSESSMENT 

 G-2 ES052009009SCO/LW3111.DOC/ 091430001 

• The Role of Screening-Level Risk Assessments and Refining Contaminants of 
Concern in Baseline Ecological Risk Assessments (EPA, 2001)  

This assessment follows a tiered approach, consistent with the first two steps 
outlined in the ecological risk assessment guidance (EPA, 1997; 1998; and DTSC, 
1996) 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.   

The ecological risk assessment framework consists of the following basic steps: 

• Problem Formulation/Problem Statement Development (G.2.1)  
− Data Evaluation/Hazard Identification (Section G.2.1.1) 
− Ecological Potential Exposure Pathway Model (Section G.2.1.2) 
− Assessment and Measurement Endpoints (Section G.2.1.3) 

• Exposure Estimate (Section G.2.2) 
• Effects (Toxicity) Assessment (Section G.2.3)  
• Risk Characterization (Section G.2.4) 
• Uncertainty Analysis (Section G.2.5) 

G.2.1 Problem Formulation 
Table 7-2 in the RI identifies the data quality objectives (DQOs), which provide 
direction and focus the assessment process to ensure that the risk assessment 
collects and evaluates all the data necessary to address the problem.   

The DQOs define the evaluation to be completed in this subtask and identify 
potential evaluation results.  Methods to avoid incorrect results are also 
provided.  Table 7-2 in the RI defines that 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 
how the data will be used.  The table also includes an evaluation of the 
assessment conducted to determine the quality and usability of the data set.   

Problem formulation includes an evaluation of available data, description of the 
site setting, and ultimately develops a conceptual ecological potential exposure 
pathway model.  The ecological potential exposure pathway model describes the 
nature of the problem, contaminant sources and transport mechanisms, potential 
exposure pathways, and representative species used to assess potential ecological 
risks.  The problem formulation also describes important aspects of the site to be 
protected (referred to as “assessment endpoints”) and the means by which the 
assessment endpoints are evaluated (measures of exposure and effects).   

Table 7-2 presents 
the DQOs, which 
provide direction 
and focus the 
assessment process 
to ensure that the 
risk assessment 
collects and 
evaluates all the data 
necessary to address 
the problem. 
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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.  This ecological risk assessment 
determines if potential for risk to ecological receptors exists and to characterize 
those risks following ecological risk assessment guidance listed above in 
Section G.2.  

G.2.1.1 Data Evaluation/Hazard Identification 
The ecology within Area 3 is that of an urban environment, consisting primarily 
of residential, commercial, and industrial areas.  The wildlife found in this area 
of intensive urbanization includes common species tolerant of human 
disturbance.  Attachment G-1 summarizes the results of the site survey 
conducted in 2006 to evaluate potential exposure pathways in Area 3 and to 
assure use of appropriate scenarios of site conditions. 

The site visit identifies no areas of natural vegetation or undisturbed habitat in 
Area 3 with the potential for exposure to contaminated groundwater.  Wildlife 
habitat is limited to that provided by the golf courses, parks, and yards.  
Figure G-1 shows the location of the San Gabriel Country Club and Alhambra 
Municipal Golf Course.  The following sections describe the potential exposure 
areas and exposure pathways in more detail.  

The two golf courses provide the only potential wildlife and significant plant 
habitat within Area 3 with exposure to contaminated groundwater.  The golf 
courses use irrigation water from onsite wells.  Limited terrestrial habitat within 
these golf courses includes landscaped grasses (e.g., fairways, tee boxes, greens, 
and rough), trees, and ornamental shrubs.  

Man-made ponds, surrounded by mown grass, contain groundwater used for 
irrigation at each golf course and provide aquatic habitat for waterfowl, fish, and 
turtles.  These ponds contain no riparian habitat.  The presence of waterfowl 
indicates the presence of aquatic plants and invertebrates, which are food sources 
for aquatic wildlife.  As aquatic insects emerge from the water, they might 
provide food for other avian wildlife.  The Alhambra Municipal Golf Course 
ponds contain turtles.  In addition, both golf courses stock the ponds with 
mosquitofish for vector control, and bass reside in the irrigation water storage 
pond at the Alhambra Municipal Golf Course.  Double-crested cormorants and 
ospreys observed at this water storage pond likely feed on the fish. 

The evaluation considers data collected between 1998 and 2005.  Contaminants 
of potential ecological concern (COPECs) describe contaminants identified in site 
media and evaluated in this ecological risk assessment.  This ecological risk 
assessment uses the maximum detected concentrations and the maximum 
detection limit (for COPECs below detection limits) for each COPEC as a 
conservative estimate of the maximum concentration to which ecological 
receptors could be exposed.  

Attachment G-1 
presents the site 
survey. 

Figure G-1 shows 
the location of the 
San Gabriel Country 
Club and Alhambra 
Municipal Golf 
Course.   
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G.2.1.2 Ecological Potential Exposure Pathway Model 
The ecological potential exposure pathway model describes the predicted 
relationships between ecological receptors and the COPECs with the potential 
for exposure, as illustrated in Figure G-2.  An exposure pathway describes the 
physical course that a COPEC travels from the point of release to a receptor.  An 
exposure pathway is complete if there is a way for the receptor to take in chemicals 
through ingestion, inhalation, or dermal absorption.  To be complete, an exposure 
pathway must have all the following components: 

• COPEC source (e.g., chemicals used onsite 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 the components is 
absent.  Therefore, risk cannot be associated with that particular exposure 
pathway. 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. 

The transport of groundwater COPECs occurs through groundwater pumped 
from the production well into vented 450,000-gallon storage tanks at the San 
Gabriel Country Club, and into a 2-acre aerated surface water basin at the 
Alhambra Municipal Golf Course.  Sprinklers distribute the stored water to the 
golf course grounds where it contacts grass and other plants on the ground 
surface.  The San Gabriel Country Club also pumps irrigation water into a 
0.2-acre artificial pond. 

Exposure occurs through root uptake, dermal contact, inhalation, direct ingestion, 
and ingestion of prey.  Except in the case of burrow-dwelling animals, a receptor’s 
exposure to COPECs by inhalation and dermal contact usually contributes little 
to its overall exposure.  Dermal exposure is likely to be low, even in burrow-
dwelling animals, because of the presence of protective dermal layers (i.e., 
feathers, fur, and scales).  Methods and toxicity data to evaluate risk from 
inhalation and dermal pathways are not well established.  Therefore, this 
assessment did not evaluate dermal and inhalation exposures, which should be 
considered to be uncertainties. 

Figure G-2 illustrates the exposure pathways for ecological receptors considered 
potentially complete in Area 3.  Incomplete pathways pose no risk to ecological 
receptors and the risk assessment eliminates these pathways from further 
evaluations.  Exhibit G-1 presents the potential ecological receptors observed in 
Area 3.   

Figure G-2 
illustrates the 
exposure pathways 
for ecological 
receptors that are 
considered to be 
potentially complete 
in Area 3. 

Exhibit G-1 presents 
the potential 
ecological receptors 
observed in Area 3.   
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EXHIBIT G-1 
Potential Ecological Receptors Observed in Area 3 

Ecological 
Receptor Type Potential Ecological Receptors Potential Exposure Pathway 

Terrestrial Plants • Pepperwood (Umbellularia 
californicus)  

• Junipers (Juniperus spp.) 

• Eucalyptus (Eucalyptus 
globulus) oak (Quercus spp.) 

• Palms 

• Shrubs 

• Grasses 

Direct contact with COPECs from 
irrigation water. 

Water Column 
Organisms 

• Mosquitofish (Gambusia sp.) 

• Bass (Micropterus spp.) 

• Invertebrates 

Direct contact of invertebrates and 
fish with COPECs in groundwater 
stored in surface water ponds. 

Amphibians and 
Reptiles 

• Frogs 

• Toads 

Direct contact with COPECs in 
groundwater stored in surface water 
ponds. 

Larvae could also be exposed to 
COPECs in the water. 

Avian Wildlife 
(semi-aquatic 
birds) 

• Mallard (Anas platyrhynchos)  

• Mandarin duck (Aix galericulata) 

• American coot (Fulica 
americana)  

• Canada geese (Branta 
canadensis) 

• Double-crested cormorant 
(Phalacrocorax auritus) 

• Osprey (Pandion haliaetus) 

Uptake of COPECs from ingested 
groundwater stored in surface water 
ponds and from food organisms living 
in ponds. 

 

This assessment evaluates terrestrial plants, water column organisms 
(invertebrates and fish), amphibians and reptiles, and avian wildlife in exposure 
and risk estimates.  The risk assessment evaluates plants, water column 
organisms, and amphibians and reptiles as functional groups without identifying 
particular species, but identifies individual bird species for assessment from 
those observed in Area 3.   

This ecological risk assessment also evaluates mammalian wildlife, and identifies 
incomplete exposure pathways due to the absence of receptors with complete 
exposure pathways in the exposure areas.  Squirrels and mice, terrestrial 
herbivores or omnivores, eat vegetation not directly exposed to irrigation water 
(for example, nuts and seeds in trees) or ingest grasses that are unlikely to 
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contain measurable concentrations of the groundwater COPECs due to 
volatilization and degradation.  

Ecological risks to soil invertebrates are typically evaluated based on COPECs in 
soil.  However, soil at the golf courses is not a source of COPECs and unlikely to 
contain measurable concentrations of groundwater COPECs because of their 
volatilization and degradation.  This risk assessment evaluates only receptors 
that are indirectly exposed to groundwater, not the potential effects to soil 
invertebrates.  The potential for risk to soil invertebrates is therefore unlikely but 
is considered uncertain.  

G.2.1.3 Assessment and Measurement Endpoints  
Assessment endpoints include the ecological resources (e.g., potential receptors) 
present at a site.  Measurement endpoints (also known as measures of exposure 
and measures of ecological effects) include variables used to evaluate potential 
risks to the assessment endpoints (EPA, 1997; EPA, 1998).  Measures of exposure 
consist of COPEC concentrations in exposure media (e.g., water) or in tissue.  
Measures of ecological effects could include reduced survival, reduced growth, 
reproductive impairment, and changes in community structure or function.     

Table G-1 provides the assessment and measurement endpoints selected for the 
risk assessment, based on the potentially complete exposure pathways and 
receptors with the potential for exposure to COPECs in groundwater underlying 
Area 3.   

Valued ecosystem components potentially present in Area 3, based on historical 
records of San Gabriel County, include state and federal threatened and 
endangered species as discussed in the San Gabriel Valley Area 3 Superfund Site 
Remedial Investigation Report, Section 7.3.  Four special-status species (western 
yellow-billed cuckoo [Coccyzus americanus occidentalis], southwestern willow 
flycatcher [Empidonax traillii extimus], coastal California gnatcatcher [Polioptila 
californica californica], and least Bell's vireo [Vireo bellii pusillus]) have been 
reported near Area 3 (CDFG, 2005).  However, these species prefer a river 
woodland habitat not identified in Area 3.  Therefore, this assessment eliminates 
these species as being of ecological concern due to the low probability of 
occurrence in Area 3. 

G.2.2 Exposure Estimate 
This risk assessment evaluates exposure based on maximum measured 
concentrations in site media (e.g., water) to which receptors were potentially 
exposed.  The exposure estimation evaluates the relationship between COPECs 
and ecological receptors at the site.   

G.2.2.1 Exposure Estimates for Lower-Order Trophic Guilds 
Table G-2 summarizes the maximum detected concentrations and maximum 
detection limits (for nondetected COPECs) in groundwater used as exposure 
point concentrations (EPCs) for lower trophic-level organisms (e.g., freshwater 

Table G-1 provides 
the assessment and 
measurement 
endpoints selected 
for the risk 
assessment.   

Table G-2 presents 
summary statistics 
for the groundwater 
data used in the 
ecological risk 
assessment.   
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organisms, amphibians and reptiles, and terrestrial plants).  Lower trophic-levels 
organisms are not mobile over large areas, which results in exposure to more 
localized concentrations of COPECs than are more mobile, higher trophic-level 
organisms (e.g., avian wildlife).   

This conservative assessment considers undiluted groundwater as a relevant and 
potentially complete exposure medium for surface-water organisms, amphibians 
and reptiles, and terrestrial plants.  The assessment also conservatively assumes 
that COPECs in sampled media were 100 percent bioavailable and that the 
COPECs remain at a steady concentration (i.e., decomposition rates were not 
considered).  

G.2.2.2 Exposure Estimates for Higher-Order Trophic Guilds 
This risk assessment calculates exposure estimates for semi-aquatic avian 
wildlife using the maximum concentration for all detected COPECs in 
groundwater, and conservatively assumes these concentrations are relevant to 
exposures present in surface water.  Table G-3 presents the calculated exposure 
estimates for semi-aquatic avian wildlife.   

Avian wildlife experience exposure through multiple pathways including 
ingestion of soil or sediment, surface water, and food.  The risk assessment uses 
dose estimates (amount of COPECs per kilogram receptor body weight per day 
[mg/kg/d]) for each representative species based on EPCs for surface water, 
estimated exposure concentrations in food sources, and known life history 
parameters.  EPCs for surface water in the assessment were equal to the 
maximum concentrations of COPECs in groundwater.   

However, this risk assessment evaluates only detected COPECs in the exposure 
model for avian wildlife, because risk estimates calculated from exposure 
modeling with concentrations below detection limits would not produce accurate 
results.  The potential risk to avian wildlife from undetected COPECs, therefore, 
is uncertain.  Species-specific exposure parameters used to estimate avian 
exposure doses includes the EPC, body weight, food intake rate, diet 
composition, and dietary water intake.  Table G-4 provides the exposure factor 
parameters for semi-aquatic avian wildlife at the site.   

This assessment assumes that the diet of fish-eating avian wildlife includes only 
fish as a conservative measure of exposure.  Although mallard diets include 
benthic invertebrates and aquatic plants, which could accumulate COPECs 
primarily from sediment pore water, the risk assessment focuses on groundwater 
underlying Area 3.  Therefore, the risk assessment assumes that COPEC 
concentrations in benthic invertebrates and aquatic plants are equal to those in 
the groundwater and are part of the calculated total exposure dose for the 
mallard.  The calculations incorporate an area-use factor of 1.0 to account for the 
assumption that the representative avian wildlife obtain all daily food 
requirements at the site.   

Site-specific concentrations of COPECs in fish were not available for Area 3.  
Therefore, this risk assessment uses bioaccumulation values and models derived 

Table G-4 provides 
the exposure factor 
parameters for semi-
aquatic avian 
wildlife. 

Table G-3 presents 
the calculated 
exposure estimates 
for semi-aquatic 
avian wildlife. 
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from published literature to estimate concentrations in food items from the EPCs 
for water.  

Fish bioconcentration factors (BCFs) have been established for some organic 
compounds (Sample et al., 1996).  For those organic compounds without 
established fish BCFs, this assessment calculated fish BCFs for organic 
compounds from the equation shown below (Lyman et al., 1982).  This equation 
describes the degree of chemical partitioning into the lipids of living tissue rather 
than water.   

LogBCF = 0.76 x log Kow – 0.23 

The assessment uses a multiplier in calculations of fish tissue concentrations to 
account for greater bioaccumulation in predators higher up the food chain (EPA, 
1993).  The risk assessment also adjusts the BCFs with a third-order prey trophic-
level multiplier for small fish that could be eaten by cormorants, and adjusts the 
BCFs with a fourth-order multiplier for larger fish that could be eaten by 
ospreys.  Table G-5 provides the biotransfer factors used to estimate COPEC 
concentrations in food items.  This assessment assumes that tissue uptake occurs 
under steady-state conditions.   

Biotransfer factor models estimate COPEC concentrations in wildlife food items 
on a dry-weight basis.  This implies that avian wildlife consume dry food, which 
is not realistic.  To correct for this discrepancy, the risk assessment also uses a 
dry-weight basis for food ingestion rates in exposure calculations.  The risk 
assessment uses the following exposure equation modified from the equation in 
Ecological Risk Assessment for Contaminated Sites (Suter et al., 2000) to calculate 
exposure estimates for avian wildlife receptors for each COPEC: 
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where: 

Ej = total dietary exposure (mg/kg/d) 
Sedj  = concentration of COPEC (j) in sediment (mg/kg dry weight) 
Ps  = sediment ingestion rate as proportion of diet 
FIR  = species-specific food ingestion rate (kg food/kg body weight/day) 
Bij = concentration of COPEC (j) in biota type (i) (mg/kg dry weight) 
Pi  = proportion of biota type (i) in diet 
Waterj  = concentration of COPEC (j) in water (milligrams per liter [mg/L]) 
WIR  = species-specific water ingestion rate (liters per kilogram [L/kg] body 

weight/day) 

The dietary exposure model requires data in the form of site-specific 
concentrations of COPECs in abiotic media, species-specific life history 
parameters (i.e., body weight; ingestion rates of food, water, and sediment; diet 
composition), and estimated COPEC concentrations in dietary items.  The risk 
assessment assumes the sediment concentrations to equal zero.  The risk 

Table G-5 provides 
the biotransfer 
factors used to 
estimate COPEC 
concentrations in 
food items. 
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assessment also assumes the particle-bound COPECs in water are available to be 
consumed or adsorbed by ecological receptors and prey items.  This assumption 
is based on the available groundwater data reflecting only unfiltered samples. 

G.2.3 Potential Adverse Effects 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 
the golf courses.  Analysis of the groundwater samples includes testing for 
68 COPECs.  Of these 68 COPECs tested, only 10 COPECs were detected in the 
groundwater at concentrations that exceed the laboratory reporting limit.  The 
detected COPECs include: 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, and 
trichloroethene (TCE).  Table G-2 presents summary statistics for the 
groundwater data used in the ecological risk assessment.    

The risk assessment uses only literature-derived, single-chemical toxicity 
reference values (TRVs) for evaluating risks to ecological receptors exposed to 
water.  The TRVs, based on chronic endpoints or effects measured during 
reproduction, identify the no observed effect concentration (NOEC) or no 
observed adverse effect level (NOAEL).  The risk evaluation selects the lowest 
reliable toxicity value to be the primary TRV.  The risk evaluation extrapolates 
TRVs from surrogate chemicals, which are similar in chemical class and likely 
have similar effect concentrations, for use as TRVs of the COPECs without a 
unique TRV.  This conservative procedure reduces the uncertainty of risk to 
receptors by lowering the number of COPECs with an unknown potential for 
risk.   

The risk assessment converts single-chemical toxicity data to the appropriate low 
TRVs (NOECs/NOAELs) for amphibians, reptiles, and avian wildlife if NOECs 
were not directly established in the literature.  These calculations use an 
uncertainty factor of 0.1, determined from Sample et al. (1996), with a subchronic 
NOEC/NOAEL to estimate a chronic NOEC/NOAEL value.  The risk 
assessment also applies an uncertainty factor of 0.01 to lethal concentrations of a 
COPEC affecting 50 percent of the test population to estimate the lower TRV. 

Toxicity varies by media characteristics, exposure route and duration, species, 
and life stage.  TRVs have not been established for all COPECs, species, and 
media combinations.  This ecological risk assessment uses single-chemical TRVs 
with water as the main route of exposure.  The selected TRVs represent values 
for no adverse ecological effects to receptors.  Tables G-6 through G-9 present the 
TRVs for water column organisms, amphibians and reptiles, terrestrial plants, 
and avian wildlife, respectively, expressed as water concentrations for water 
column organisms, amphibians and reptiles, and terrestrial plants, as well as a 
mass-corrected dose for avian wildlife.  

Table G-2 presents 
summary statistics 
for the groundwater 
data used in the 
ecological risk 
assessment.   

Tables G-6 through 
G-9 present TRVs 
for water column 
organisms, 
amphibians and 
reptiles, terrestrial 
plants, and avian 
wildlife, respectively. 
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G.2.4 Risk Characterization 
The risk characterization describes the potential for risks to ecological receptors 
at the site.  The risk assessment compares exposure estimates, based on 
maximum COPEC concentrations in various media, to TRVs where there was 
high confidence of no adverse effects to determine the hazard quotient (HQ), as 
follows: 

HQ = COPEC concentration/TRV 

HQs equal to or exceeding 1 indicate that the potential for risk exists because the 
COPEC concentration or dose exceeds the TRV (representing a no-effect level).  
However, an exceedance of a TRV indicates only that a potential risk might exist 
and that further evaluation might be needed.  COPEC concentrations below 
these TRVs pose no risk, and the risk assessment recommends no future 
evaluation.  Risks could not be estimated for COPECs that did not have 
established TRVs, so they were retained as uncertainties. 

G.2.5 Uncertainty Analysis 
Uncertainties, inherent in all ecological risk assessments, are the result of 
variability in natural processes, imperfect or incomplete knowledge, or errors.  
The risk assessment identifies uncertainties and explains whether they could 
result in over- or underestimation of risks.  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.   

G.2.5.1 COPEC Concentration Uncertainties 
The ecological potential exposure pathway model assumes constant exposure to 
groundwater COPECs at their maximum concentrations; however, 
concentrations in groundwater are variable and often lower than the maximum.  
Therefore, risks to all receptors in this ecological risk assessment are likely 
overestimated.  

Some COPECs were not detected at concentrations above the analytical detection 
limits.  This conservative assessment determines the risk for plants, water 
column organisms, and amphibians and reptiles using the detection limits 
because these values represent a potential maximum concentration.  The 
detection limits of three COPECs (3,3-dichlorobenzidine, bis[2-
ethylhexyl]phthalate, and di-n-butylphthalate) exceed TRVs for water column 
organisms.  In these cases, the potential risk might be overestimated. 
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Contact with soil and sediment would likely promote degradation of residual 
organic compounds.  Risks based on maximum detected concentrations in 
groundwater are likely overestimated. 

Some COPECs, although not detected in any samples, had detection limits that 
exceed the TRVs, so the potential risk to site receptors is uncertain.  
Consequently, risk might be overestimated. 

G.2.5.2 Exposure Media Uncertainties 
Because this ecological risk assessment addresses the potential risk from 
exposure to groundwater underlying Area 3, COPEC concentrations are 
unknown for surface waters that receive groundwater or irrigation water at the 
Alhambra Municipal Golf Course and San Gabriel Country Club.  Therefore, the 
ecological potential exposure pathway model for Area 3 assumes that 
concentrations in surface water and irrigation water do not differ from the 
concentrations measured in groundwater monitoring wells.   

Volatilization likely reduces volatile organic compound (VOC) concentrations 
from the following sources. 

• Groundwater stored in vented tanks at the San Gabriel Country Club prior to 
irrigation 

• Groundwater pumped into a pond with a fountain via overland flow at the 
Alhambra Municipal Golf Course 

• Sprinkler distribution at both golf courses   

This conservative assumption likely overestimates risks. 

The data set did not include soil data; therefore, the assessment did not evaluate 
the potential effects to soil invertebrates, despite a potentially complete exposure 
pathway from groundwater to irrigation water to soil.  Soil is not a source of 
COPECs and is unlikely to contain measurable concentrations of groundwater 
COPECs due to volatilization and degradation.  Risks to soil invertebrates are 
unlikely but uncertain.   

G.2.5.3 Receptor Uncertainties 
The data set did not include life history data specific to avian wildlife at Area 3; 
therefore, this risk assessment determines exposure parameters through 
modeling based on food ingestion rates or based on data from the same species 
in other portions of its range.  Because diet composition, as well as food, water, 
and soil ingestion rates, can differ among individuals and locations, published 
parameter values might not accurately reflect individuals present at the site.  
Therefore, risk might be over- or underestimated. 

Exposure of burrowing animals (e.g., squirrels or mice) to contaminated 
irrigation water through inhalation and dermal contact is potentially complete.  
However, the risks to burrow-dwelling animals were not evaluated in this 
assessment because methods and toxicity data to evaluate risk from inhalation 
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and dermal pathways are not well established.  These potential risks are likely 
very low due to losses of VOCs during transport, but the risks remain uncertain. 

Data were not available for modeling uptake into invertebrates and aquatic 
plants from surface water because COPECs are primarily accumulated from the 
sediment pore water.  Therefore, organic COPEC concentrations in these foods 
are uncertain, and the dietary uptake of these organics might be over- or 
underestimated for mallards (omnivorous aquatic bird).   

Site-specific data on COPEC concentrations in plants, invertebrates, or fish in 
Area 3 were not available for use refining modeled uptake exposures in avian 
wildlife.  Therefore, the risk assessment determines the concentrations in plants, 
invertebrates, or fish from literature-reported bioaccumulation models based on 
conditions not specific for Area 3.  Concentrations of COPECs in plants, 
invertebrates, or fish might be greater or less than data used in this assessment, 
resulting in either under- or overestimation of risk to aquatic avian wildlife. 

Diets for some avian aquatic birds consist of benthic invertebrates and aquatic 
plants; however, data are not available for modeling COPEC uptake into these 
food items that accumulate COPECs primarily from sediment.  Consequently, 
this component of the exposure pathway was assumed equal to the groundwater 
concentration (uptake factor of 1), and risks to avian aquatic omnivores might be 
over- or underestimated. 

The risk assessment assumes particle-bound COPECs in water are available to be 
consumed or adsorbed by ecological receptors and prey.  This assumption is 
based on the available groundwater data reflecting only unfiltered samples.  
Consequently, modeled prey for wildlife and potential risks to receptors might 
be overestimated.  

G.2.5.4 Toxicity Effects Uncertainties 
TRVs have not been established for many receptors and COPECs measured in 
contaminated groundwater underlying Area 3.  The potential for risk to 
ecological receptors from these COPECs is uncertain.  However, risks from 
undetected COPECs are likely to be low, especially since COPEC concentrations 
in groundwater will be further diminished through volatilization after transport 
to the surface.   

The risk assessment extrapolates toxicity values from test species to site receptor 
species, because toxicity data have not been established for each receptor.  As a 
consequence, risk might be over- or underestimated. 

The interactive effects of multiple COPEC and various environmental stressors 
are unknown.  Effects of COPEC combinations might be synergistic (the total 
effect is greater than the sum of effects from individual COPECs), competitive 
(the total effect is less than the sum of effects from individual COPECs), or 
additive (the total effect equals the sum of effects from individual COPECs).  
Additionally, environmental factors might further increase or decrease the 
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sensitivity of a species.  Therefore, risk that is based solely on single-chemical 
toxicity values might under- or overestimate effects that occur at the site. 

The risk assessment uses literature-derived toxicity data based on laboratory 
studies to evaluate risk to all receptor groups.  This assessment assumes that no 
effects observed in laboratory species are indicative of no effects that would 
occur in wild species.  The suitability of this assumption is unknown.  
Consequently, risk might be over- or underestimated.    

The risk assessment converts single-chemical toxicity data to the appropriate low 
TRVs (NOECs/NOAELs) for amphibians, reptiles, and avian wildlife if NOECs 
were not directly established in the literature.  It is not known if this 
extrapolation or acute-to-chronic TRVs is appropriate for each chemical, because 
there can be different mechanisms of toxicity for acute and chronic effects.  
Consequently, the potential for risks associated with extrapolated TRVs might be 
over- or underestimated. 

G.3 Results of the Ecological Risk Assessment 
This assessment calculates risks from potential exposure to COPECs for water 
column organisms, amphibians and reptiles, terrestrial plants, and avian wildlife 
using EPCs and TRVs.  The following subsections present results of risk 
calculations. 

G.3.1 Risk Characterization Results for Water Column Organisms 
TRVs have been established for 52 of the 68 COPECs evaluated.  Table G-10 
shows that concentrations of the 10 detected COPECs or detection limits for the 
42 nondetected COPECs do not exceed these TRVs.  These 52 COPECs do not 
pose a potential risk to water column organisms in Area 3.  Toxicity data have 
not been established for 16 COPECs for water column organisms, so those 
COPECs with no established toxicological information have an unknown 
potential to pose a risk.  However, risks from undetected COPECs are likely to be 
low, especially because COPEC concentrations in groundwater will further 
diminish through volatilization after transport to the surface.   

Detection limits for three nondetected COPECs (3,3-dichlorobenzidine, bis[2-
ethylhexyl] phthalate, and di-n-butylphthalate) are greater than the low TRVs, 
representing chronic effects thresholds, used for assessment.  However, when 
detection limits for these three COPECs are compared to high TRVs, which 
represent acute effect thresholds, HQs for bis(2-ethylhexyl)phthalate and di-n-
butylphthalate are less than 1.  This comparison suggests that, while a continued 
exposure to the maximum detection limits for these three COPECs could cause a 
chronic effect to water column organisms, acute effects would not occur.  

Degradation and volatilization of these VOCs likely reduces surface water 
concentrations to levels much lower than groundwater concentrations.  
Therefore, while the conservative assessment suggests a potential for risks exists, 
considering realistic conditions finds it unlikely for nondetected COPECs to pose 

Table G-10 shows 
that concentrations 
of the COPECs do 
not exceed these 
TRVs.   



 

G. ECOLOGICAL RISK ASSESSMENT 

 G-14 ES052009009SCO/LW3111.DOC/ 091430001 

a potential risk to water column organisms in Area 3.  No high TRV was 
available for 3,3-dichlorobenzidine.  The uncertainty associated with screening 
detection limits, in addition to the lack of high-TRV exceedances, suggests that 
the potential for risk from these COPECs is low, even if their concentrations were 
as high as the detection limit. 

G.3.2 Risk Characterization Results for Amphibians and Reptiles 
TRVs for amphibians and reptiles have been established for 28 of the 68 
measured COPECs in groundwater.  Table G-11 shows that none of the 
4 detected COPECs or the detection limits for 24 nondetected COPECs exceeds 
the TRVs.  Thus, this assessment does not consider that these 28 COPECs pose a 
potential risk to amphibians and reptiles in Area 3.   

Toxicity data have not been established for 6 detected and 34 nondetected 
COPECs for amphibians and reptiles.  Potential risks from undetected COPECs 
are likely to be low, especially since COPEC concentrations in groundwater will 
be further diminished through volatilization after transport to the surface.  
Although risks from nondetected chemicals could not be evaluated and are 
retained as uncertainties, their potential for risks to ecological receptors is low.   

G.3.3 Risk Characterization Results for Terrestrial Plants  
Of the 68 COPECs analyzed, TRVs have been established for 14 COPECs for 
terrestrial plants.  Table G-12 shows that the two detected COPECs and detection 
limits for 12 nondetected COPECs did not exceed available TRVs.  Thus, this 
assessment determines that these 14 COPECs do not pose potential risks to 
terrestrial plants in Area 3.  TRVs have not been established for the remaining 
eight detected COPECs and 46 nondetected COPECs, so they are considered 
uncertainties.  Potential risks from undetected COPECs are likely to be low, 
especially because COPEC concentrations in groundwater will be further 
diminished through volatilization after transport to the surface.  Although risks 
from nondetected chemicals could not be evaluated and they are retained as 
uncertainties, their potential for risks to ecological receptors is low. 

Terrestrial plants are potentially exposed to residual VOCs in irrigation water 
that has soaked into the soil, in addition to irrigation water in solution that was 
evaluated in this ecological risk assessment.  The potential exposure of terrestrial 
plants to irrigation water varies due to daily and seasonal irrigation patterns 
(every evening/night in summer and none during the winter rainy season).  
Therefore, risks based on maximum detected concentrations in groundwater are 
likely to be overestimated.    

G.3.4 Risk Characterization Results for Avian Wildlife 
Table G-13 presents the calculations and HQs derived from comparisons to TRVs 
established for 6 of the 10 COPECs detected in groundwater.  None of the six 
TRVs was exceeded, and the individual HQs for the mallard, osprey, and 
cormorant were less than 0.01.  Thus, the assessment considers that these six 
COPECs do not pose a potential for risk to avian wildlife in Area 3.   

Table G-11 shows 
that concentrations 
of the COPEC do 
not exceed the 
TRVs. 

Table G-12 shows 
that the COPEC 
concentrations did 
not exceed available 
TRVs.   

Table G-13 presents 
the calculations and 
HQs derived from 
comparisons to 
TRVs for avian 
wildlife.  
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As also shown in Table G-13, TRVs have not been established for the remaining 
four detected COPECs.  It is unlikely that these COPECs of uncertain toxicity 
pose a risk to avian wildlife because VOCs do not readily bioaccumulate, and 
doses are low.  Calculated doses for these COPECs were in the same range as the 
doses for VOCs with TRVs, and estimated doses were well below those TRVs.  
Estimates of exposures likely overestimate the maximum potential for risk 
because VOCs are not likely to persist at the maximum detected concentration 
while VOCs are transported from groundwater to surface water.  VOCs will 
volatilize to the atmosphere so that real exposures in surface water are lower 
than those used as EPCs in this ecological risk assessment. 

Diets for avian aquatic omnivores, represented in this ecological risk assessment 
by the mallard, consist of benthic invertebrates and aquatic plants; however, data 
are not available for modeling COPEC uptake into these foods, which 
accumulate COPECs primarily from the sediment.  Consequently, this 
component of the exposure pathway was assumed to be equal to the 
groundwater concentration (uptake factor of 1), and risks to avian aquatic 
omnivores might be over- or underestimated. 

G.4 Conclusions 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 semi-aquatic 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 recommends no further 
action.   
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TABLE G-1
Assessment and Measurement Endpoints
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Assessment Endpoint Guild (Food Web) Surrogate 
Species Measurement Endpoints Exposure Routes Null Hypotheses

1. Protection of the terrestrial plant community from 
direct toxic effects on survival, reproduction, and 
growth due to chemicals in irrigation water

Plants 
(Terrestrial) NA

Comparison of concentrations of chemicals 
in groundwater used for irrigation to literature

based survival, growth and reproduction 
effects concentrations for terrestrial plants 

Direct exposure Exposure doses do not exceed 
calculated effect levels 

2. Protection of the aquatic community (invertebrates 
and fish) in the irrigation ponds from direct toxic effects 
on survival, reproduction, and growth due to chemicals 
in surface waters

Water Column Organisms
(Fish and invertebrates) NA

Comparison of chemical concentrations in 
surface water (assumed equal to chemical 
concentrations in ground water) to water 

screening TRVs

Direct exposure Exposure doses do not exceed 
calculated effect levels 

3. Protection of the amphibian community in the 
irrigation ponds from direct toxic effects on survival, 
reproduction, and growth due to chemicals in surface 
waters

Amphibians NA
Comparison of chemical concentrations in 

surface water to water screening 
benchmarks

Direct exposure Exposure doses do not exceed 
calculated effect levels 

4. Protection of populations of omnivorous birds from 
excessive uptake and direct toxic effects on survival, 
reproduction, and growth due to chemicals in surface 
water

Omnivorous Bird
(Aquatic) Mallard

Comparison of exposure doses (based on 
maximum detected concentrations in 

surface water and modeled uptake in food) 
to published screening values for survival, 

growth and reproduction

Direct exposure, ingestion
Exposure doses do not exceed survival, 
growth, reproduction, or other relevant 

reference values

5. Protection of populations of piscivorous birds from 
excessive uptake and direct toxic effects on survival, 
reproduction, and growth due to chemicals in surface 
water

Piscivorous Bird 
(Aquatic) Osprey

Comparison of exposure doses (based on 
maximum detected concentrations in 

surface water and modeled uptake in food) 
to published screening values for survival, 

growth and reproduction

Direct exposure, ingestion
Exposure doses do not exceed survival, 
growth, reproduction, or other relevant 

reference values

Piscivorous Bird
(Aquatic)

Double-crested 
Cormorant

Comparison of exposure doses (based on 
maximum detected concentrations in 

surface water and modeled uptake in food) 
to published screening values for survival, 

growth and reproduction

Direct exposure, ingestion
Exposure doses do not exceed survival, 
growth, reproduction, or other relevant 

reference values

Notes:
NA - not applicable
TRV - toxicity reference value
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TABLE G-2
Summary of Groundwater Data at the Golf Courses
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 2

COPEC
Minimum 

Concentration 
(µg/L)

Maximum 
Concentration 

(µg/L)

Average 
Concentration 

(µg/L)

Standard 
Deviation

acetone 3 / 4 2.2 5 3.50 1.16
atrazine 0 / 3 10 10 10 0
benzene 0 / 11 0.5 0.5 0.500 0
bis(2-ethylhexyl)phthalate 0 / 3 10 10 10 0
bromochloromethane 0 / 11 0.5 0.5 0.500 0
bromodichloromethane 0 / 11 0.5 0.5 0.500 0
bromoform 0 / 11 0.5 0.5 0.500 0
bromomethane 0 / 11 0.5 0.5 0.500 0
2-butanone 0 / 8 0.5 5 3.31 2.33
butylbenzyl phthalate 0 / 3 10 10 10 0
carbon disulfide 0 / 4 0.5 0.5 0.500 0
carbon tetrachloride 2 / 11 0.19 0.5 0.445 0.121
chlorobenzene 0 / 11 0.5 0.5 0.500 0
chloroethane 0 / 11 0.5 0.5 0.500 0
chloroform 3 / 11 0.21 0.5 0.435 0.117
chloromethane 0 / 11 0.5 0.5 0.500 0
cis-1,2-dichloroethene 6 / 11 0.5 6.8 2.28 2.52
cis-1,3-dichloropropene 0 / 4 0.5 0.5 0.500 0
dibromochloromethane 0 / 11 0.5 0.5 0.500 0
dibromochloropropane 0 / 4 0.5 0.5 0.500 0
dichlorodifluoromethane 0 / 11 0.5 1 0.682 0.252
1,2-dibromoethane 0 / 4 0.5 0.5 0.500 0
1,2-dichlorobenzene 0 / 11 0.5 0.5 0.500 0
1,3-dichlorobenzene 0 / 11 0.5 0.5 0.500 0
1,4-dichlorobenzene 0 / 11 0.5 0.5 0.500 0
3,3-dchlorobenzidine 0 / 3 10 10 10 0
1,1-dichloroethane 0 / 11 0.5 0.5 0.500 0
1,2-dichloroethane 1 / 11 0.41 0.5 0.492 0.0271
1,1-dichloroethene 2 / 11 0.5 0.8 0.535 0.0918
1,2-dichloropropane 0 / 11 0.5 0.5 0.500 0
1,3-dichloropropene 0 / 7 0.5 0.5 0.500 0
2,2-dichloropropane 0 / 7 0.5 0.5 0.500 0
1,1-dichloropropene 0 / 7 0.5 0.5 0.500 0
diethyl phthalate 0 / 3 10 10 10 0
di-n-butylphthalate 0 / 3 10 10 10 0
ethylbenzene 0 / 11 0.5 0.5 0.500 0
2-hexanone 0 / 4 5 5 5.00 0
isopropylbenzene 0 / 11 0.5 0.5 0.500 0
m,p-xylene 0 / 7 0.5 0.5 0.500 0
methyl tert-butyl ether 0 / 11 0.5 3 1.36 1.07
methylene chloride 0 / 11 0.5 0.5 0.500 0
Notes:

Concentrations below detection were included in calculations using the detection limit as a surrogate concentration.

COPEC = contaminant of potential ecological concern

µg/L - micrograms per liter

Detection 
Frequency

Data include samples from groundwater monitoring wells: 
01900547-01 and 01900547-02 from the San Gabriel Golf Course, sampled 10/18/2004 and 8/24/2005; and, 

Shading shows the COPECs with detected concentrations above the reporting limit
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TABLE G-2
Summary of Groundwater Data at the Golf Courses
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 2

COPEC
Minimum 

Concentration 
(µg/L)

Maximum 
Concentration 

(µg/L)

Average 
Concentration 

(µg/L)

Standard 
Deviation

Detection 
Frequency

naphthalene 0 / 7 0.5 10 4.57 5.08
n-butylbenzene 0 / 7 0.5 0.5 0.500 0
n-nitrosodimethylamine 0 / 1 0.002 0.002 0.00200 FALSE
n-propylbenzene 0 / 7 0.5 0.5 0.500 0
o-xylene 0 / 7 0.5 0.5 0.500 0
perchlorate 3 / 3 1.1 5.4 2.87 2.25
sec-butylbenzene 0 / 7 0.5 0.5 0.500 0
styrene 0 / 11 0.5 0.5 0.500 0
tert-butylbenzene 0 / 7 0.5 0.5 0.500 0
tetrachloroethene 3 / 11 0.13 0.5 0.424 0.136
toluene 0 / 11 0.5 0.5 0.500 0
total xylenes 0 / 11 0.5 0.5 0.500 0
trans-1,2-dichloroethene 2 / 11 0.14 0.5 0.445 0.124
trans-1,3-dichloropropane 0 / 4 0.5 0.5 0.500 0
1,1,1,2-tetrachlorothane 0 / 7 0.5 0.5 0.500 0
1,1,2,2-tetrachloroethane 0 / 11 0.5 0.5 0.500 0
1,2,3-trichlorobenzene 0 / 11 0.5 0.5 0.500 0
1,2,4-trichlorobenzene 0 / 11 0.5 0.5 0.500 0
1,1,1-trichloroethane 0 / 11 0.5 0.5 0.500 0
1,1,2-trichloroethane 0 / 11 0.5 0.5 0.500 0
trichloroethene 7 / 11 0.5 27 13.2 10.7
trichlorofluoromethane 0 / 11 0.5 5 3.36 2.27
1,1,2-trichloro-1,2,2-trifluoroethane 0 / 6 0.5 10 3.67 4.91
1,2,3-trichloropropane 0 / 5 0.005 0.5 0.401 0.221
1,2,4-trimethylbenzene 0 / 7 0.5 0.5 0.500 0

1,3,5-trimethylbenzene 0 / 7 0.5 0.5 0.500 0

vinyl chloride 0 / 11 0.5 0.5 0.500 0

Notes:

Concentrations below detection were included in calculations using the detection limit as a surrogate concentration.

COPEC = contaminant of potential ecological concern

µg/L - micrograms per liter

Shading shows the COPECs with detected concentrations above the reporting limit

p g g
01900547-01 and 01900547-02 from the San Gabriel Golf Course, sampled 10/18/2004 and 8/24/2005; and, 
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TABLE G-3
Calculated Exposure Dose for Semi-aquatic Birds Potentially Exposed to Contaminants of Potential Ecological Concern
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC
Surface 

Water EPC
(mg/L) Max

Body 
Weight (kg)

Daily Food 
Intake 
(kg/kg-
bw/day 

DW)

Proportiona
l Diet as 

Fish

Water to Fish 
Transfer 
Factor

Vertebrate Tissue 
Uptake (mg/kg 

BW/d)(DW)

Proportional 
Diet as Plant

Water to 
Plant 

Transfer 
Factor

Proportional of 
Diet as 

Invertebrates

Water to 
Invertebrate 

Transfer Factor

DWIR (L/kg-
BW/d)

Incidental 
Water Intake 
(mg/kg-bw/d)

Total Chemical 
Intake (mg/kg-

bw/d)

Mallard
1,1-dichloroethene 0.0008 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000046 0.000846
1,2-dichloroethane 0.0005 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000029 0.000529
acetone 0.0050 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000290 0.005290
carbon tetrachloride 0.0005 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000029 0.000529
chloroform 0.0005 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000029 0.000529
cis-1,2-dichloroethene 0.0068 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000394 0.007194
perchlorate 0.0054 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000313 0.005713
tetrachloroethene 0.0005 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000029 0.000529
trans-1,2-dichloroethene 0.0005 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.000029 0.000529
trichloroethene 0.0270 1.043 0.070 0 -- -- 0.11 1.0 0.89 1.0 0.058 0.001566 0.028566

Osprey
1,1-dichloroethene 0.0008 1.88 0.067 1.00 24.6 0.00132 0 -- 0 -- 0.048 0.000038 0.001355
1,2-dichloroethane 0.0005 1.88 0.067 1.00 7.71 0.000258 0 -- 0 -- 0.048 0.000024 0.000282
acetone 0.0050 1.88 0.067 1.00 0.390 0.000130 0 -- 0 -- 0.048 0.000240 0.000370
carbon tetrachloride 0.0005 1.88 0.067 1.00 70.7 0.00236 0 -- 0 -- 0.048 0.000024 0.002388
chloroform 0.0005 1.88 0.067 1.00 17.0 0.000570 0 -- 0 -- 0.048 0.000024 0.000594
cis-1,2-dichloroethene 0.0068 1.88 0.067 1.00 15.3 0.00694 0 -- 0 -- 0.048 0.000326 0.007271
perchlorate 0.0054 1.88 0.067 1.00 0.00000206 7.43E-10 0 -- 0 -- 0.048 0.000259 0.000259
tetrachloroethene 0.0005 1.88 0.067 1.00 56.1 0.00188 0 -- 0 -- 0.048 0.000024 0.001901
trans-1,2-dichloroethene 0.0005 1.88 0.067 1.00 7.85 0.000263 0 -- 0 -- 0.048 0.000024 0.000287
trichloroethene 0.0270 1.88 0.067 1.00 68.2 0.123 0 -- 0 -- 0.048 0.001296 0.124547

Double-Crested Cormorant
1,1-dichloroethene 0.0008 2.16 0.064 1.00 24.6 0.00126 0 -- 0 -- 0.046 0.000037 0.001293
1,2-dichloroethane 0.0005 2.16 0.064 1.00 7.71 0.000246 0 -- 0 -- 0.046 0.000023 0.000269
acetone 0.0050 2.16 0.064 1.00 0.390 0.000125 0 -- 0 -- 0.046 0.000229 0.000353
carbon tetrachloride 0.0005 2.16 0.064 1.00 70.7 0.00226 0 -- 0 -- 0.046 0.000023 0.002279
chloroform 0.0005 2.16 0.064 1.00 17.0 0.000544 0 -- 0 -- 0.046 0.000023 0.000567
cis-1,2-dichloroethene 0.0068 2.16 0.064 1.00 15.3 0.00666 0 -- 0 -- 0.046 0.000311 0.006971
perchlorate 0.0054 2.16 0.064 1.00 0.00000206 7.09E-10 0 -- 0 -- 0.046 0.000247 0.000247
tetrachloroethene 0.0005 2.16 0.064 1.00 57.3 0.00183 0 -- 0 -- 0.046 0.000023 0.001851
trans-1,2-dichloroethene 0.0005 2.16 0.064 1.00 7.89 0.000252 0 -- 0 -- 0.046 0.000023 0.000275
trichloroethene 0.0270 2.16 0.064 1.00 68.2 0.118 0 -- 0 -- 0.046 0.001236 0.118853
Notes:

COPEC = contaminant of potential ecological concern
EPC = exposure point concentration

HQ = hazard quotient

"--" = not applicable
NOAEL - no observed adverse effect level

mg/L = milligrams per liter

kg = kilogram

kg/kg-bw/day DW = kilograms/kilograms of body weight per day dry weight

mg/kg BW/d (DW) = milligrams per kilogram body weight per day dry weight

L/kg bw/d = liter per kilogram of body weight per day
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TABLE G-4
Life History Characteristics for Wildlife Receptors
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Invertebrates Plant Fish Basis

Mallard 1.043 Nelson and 
Martin 1953 0.070

omnivorous 
birds (Nagy, 

2001)
0.058 allometric equation from 

Calder and Braun (1983) 89.4 10.6 0
Data for June in ND prairie 

potholes 
- EPA, 1993

Osprey 1.880 Poole 1983 0.067
carnivorous 
birds (Nagy, 

2001)
0.048 allometric equation from 

Calder and Braun (1983) 0 0 100 Poole et al., 2002

Double-crested 
Cormorant 2.160

Adult females, 
n=41, January-

April in LA 
(Glahn and 

McCoy, 1995)

0.064
carnivorous 
birds (Nagy, 

2001)
0.046 allometric equation from 

Calder and Braun (1983) 0 0 100 Hatch and Wessoloh, 1999

Notes

FIR - food ingestion rate

DWIR - drinking water ingestion rate

kg - kilogram

kg/kg bw/d - kilogram per kilogram of body weight per day

L/kg bw/d - liter per kilogram of body weight per day

FIR BasisFIR  
(kg/kg bw/d) dry

Diet (%)
DWIR BasisDWIR

(L/kg bw/d)Species Body 
weight (kg)

Body weight 
basis
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TABLE G-5
Chemical Biotransfer Factors
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC Log Kow Source
Trophic Transfer 

Rate for Small Fish 
(EPA 1993)

Trophic Transfer 
Rate for Predatory 

Fish (EPA 1993)

Small Fish BCF 
(mg/kg-dry)/ 
(mg/L-water)

Large Fish BCF 
(mg/kg-dry)/ (mg/L-

water)
Source

acetone -0.24 Verschueren, 1983 -- -- 0.39 0.39 Sample et al., 1996
carbon tetrachloride 2.64 EPA, 1984b -- -- 70.65 70.65 Sample et al., 1996
chloroform 1.97 EPA,1984c -- -- 17.04 17.04 Sample et al., 1996
cis-1,2-dichloroethene 1.86 Hansch and Leo, 1985 1.005 1.000 15.3 15.3 Lyman et al., 1982
1,1-dichloroethene 2.13 Hansch and Leo, 1985 -- -- 24.6 24.6 Sample et al., 1996
1,2-dichloroethane 1.48 EPA, 1984a -- -- 7.71 7.71 Sample et al., 1996
perchlorate -7.18 EPA, 2000 1.000 1.000 0.0000021 0.0000021 Lyman et al., 1982
tetrachloroethene 2.60 EPA, 1984d 1.028 1.007 57.3 56.1 Lyman et al., 1982
trans-1,2-dichloroethene 1.48 RAIS, 2005 1.005 1.000 7.9 7.8 Lyman et al., 1982
trichloroethene 2.42 Howard and Meylan, 1997 -- -- 68.22 68.22 Sample et al., 1996
Notes:

COPEC = contaminant of potential ecological concern

BCF = water-to-organism bioconcentration factor

kow - octanol/water partitioning coefficient

mg/kg - milligrams per kilogram

mg/L - milligrams per liter

Fish BCF calculated from Lyman et al. (1982) where: BCF = 10^(0.76*LogKow-0.23)*Kow based food chain multiplier

All biotransfer factors are expressed as dry weight.

-- - Data not established.
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TABLE G-6
Toxicity Benchmarks for Water Column Organisms
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 3

TRV (µg/L) Source Type TRV (µg/L) Source Type
acetone -- 1700 EPA 2003a Region V ESL 28000 Suter and Tsao 1996 Tier II WQC
atrazine -- 17.25 EPA 2003b FPV 1511 EPA 2003b CMC
benzene -- 114 EPA 2003a Region V ESL 2300 Suter and Tsao 1996 Tier II WQC
bis(2-ethylhexyl)phthalate -- 0.3 EPA 2003a Region V ESL 27 Suter and Tsao 1996 Tier II WQC
bromodichloromethane -- 4320 TNRCC -- 11000 Buchman 1999 --
bromoform -- 230 EPA 2003a Region V ESL 2300 Suter and Tsao 1996 Tier II WQC
bromomethane -- 16 EPA 2003a Region V ESL -- -- --
2-butanone -- 2200 EPA 2003a Region V ESL 240000 Suter and Tsao 1996 Tier II WQC
butylbenzyl phthalate -- 23 EPA 2003a Region V ESL 19 Suter and Tsao 1996 Tier II WQC
carbon disulfide -- 15 EPA 2003a Region V ESL 17 Suter and Tsao 1996 Tier II WQC
carbon tetrachloride -- 9.8 Suter and Tsao 1996 SCV 180 Suter and Tsao 1996 Tier II WQC
chlorobenzene -- 47 EPA 2003a Region V ESL 1100 Suter and Tsao 1996 Tier II WQC
chloroethane chloromethane 55000 TNRCC -- -- -- --
chloroform -- 140 EPA 2003a Region V ESL 490 Suter and Tsao 1996 Tier II WQC
chloromethane -- 55000 TNRCC -- -- -- --
cis-1,2-dichloroethene -- 31 LANL 2003 -- 590 ODEQ 2001 --
cis-1,3-dichloropropene dichloropropene 244 Buchman 1999 Chronic 6060 Buchman 1999 --
dibromochloromethane -- 257 TNRCC -- 11000 Buchman 1999 --
Principal sources of toxicity benchmarks (in order of preference): Notes:

National Ambient Water Quality Criteria (EPA, 2003b, 2006) "--"TRV not established

BCMELP - British Columbia Ministry of Environment, Lands, and Parks

CMC - criteria maximum concentration (acute)

Region 5 Ecological Screening Levels for RCRA (EPA, 2003a) COPEC = contaminant of potential ecological concern

EPA- United States Environmental Protection Agency

ESL - ecological screening level

MIDEQ - Michigan Department of Environmental Quality

ODEQ - Oregon Department of Environmental Quality

SCV - secondary chronic value

WQC - water quality criteria

COPEC Surrogate COPEC

California Regional Water Quality Control Board Los Angeles Region - Water Quality Control Plan: Los
Angeles Region Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 
(LARWQCB, 1994)

Oak Ridge National Laboratory’s Environmental Restoration Program - Toxicological Benchmarks for 
Screening of Potential Contaminants of Concern for Effects on Aquatic Biota on Oak Ridge Reservation 
(Suter and Tsao, 1996) 

Low Value1 High Value2

National Oceanic and Atmospheric Administration’s Coastal Protection and Restoration Division - 
Screening Quick Reference Tables (Buchman, 1999)

FPV - the freshwater plant value is the lowest individual screening value for Atrazine. Animals 
are much less sensitive.
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TABLE G-6
Toxicity Benchmarks for Water Column Organisms
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 3

TRV (µg/L) Source Type TRV (µg/L) Source Type
COPEC Surrogate COPEC Low Value1 High Value2

1,2-dichlorobenzene -- 14 EPA 2003a Region V ESL 260 Suter and Tsao 1996 Tier II WQC
1,3-dichlorobenzene -- 38 EPA 2003a Region V ESL 630 Suter and Tsao 1996 Tier II WQC
1,4-dichlorobenzene -- 9.4 EPA 2003a Region V ESL 180 Suter and Tsao 1996 Tier II WQC
3,3-dichlorobenzidine -- 4.5 EPA 2003a Region V ESL -- -- --
1,1-dichloroethane -- 47 EPA 2003a Region V ESL 830 Suter and Tsao 1996 Tier II WQC
1,2-dichloroethane -- 910 Suter and Tsao 1996 SCV 8800 Suter and Tsao 1996 Tier II WQC
1,1-dichloroethene -- 65 EPA 2003a Region V ESL 450 Suter and Tsao 1996 Tier II WQC
1,2-dichloropropane -- 360 EPA 2003a Region V ESL 23000 Buchman 1999 --
1,3-dichloropropene -- 55 Suter and Tsao 1996 SCV 0.99 Suter and Tsao 1996 Tier II WQC
diethyl phthalate -- 110 EPA 2003a Region V ESL 1800 Suter and Tsao 1996 Tier II WQC
di-n-butylphthalate -- 9.7 EPA 2003a Region V ESL 190 Suter and Tsao 1996 Tier II WQC
ethylbenzene -- 14 EPA 2003a Region V ESL 130 Suter and Tsao 1996 Tier II WQC
2-hexanone -- 99 EPA 2003a Region V ESL 1800 Suter and Tsao 1996 Tier II WQC
m,p-xylene xylene 27 EPA 2003a Region V ESL 32 Suter and Tsao 1996 Tier II WQC
methyl tert-butyl ether -- 3400 BCMELP 2001 aquatic guideline -- -- --
methylene chloride -- 2200 LANL 2003 Chronic 26000 Suter and Tsao 1996 Tier II WQC
naphthalene -- 13 EPA 2003a Region V ESL 190 Suter and Tsao 1996 Tier II WQC
o-xylene xylene 27 EPA 2003a Region V ESL 230 Suter and Tsao 1996 Tier II WQC
perchlorate -- 9300 Dean et al. 2004 Chronic 20000 Dean et al. 2004 --
styrene -- 32 EPA 2003a Region V ESL -- -- --
tetrachloroethene -- 45 EPA 2003a Region V ESL 830 Suter and Tsao 1996 Tier II WQC
Principal sources of toxicity benchmarks (in order of preference): Notes:

National Ambient Water Quality Criteria (EPA, 2003b, 2006) "--"TRV not established

BCMELP - British Columbia Ministry of Environment, Lands, and Parks

CMC - criteria maximum concentration (acute)

Region 5 Ecological Screening Levels for RCRA (EPA, 2003a) COPEC = contaminant of potential ecological concern

EPA- United States Environmental Protection Agency

ESL - ecological screening level

MIDEQ - Michigan Department of Environmental Quality

ODEQ - Oregon Department of Environmental Quality

SCV - secondary chronic value

WQC - water quality criteria

National Oceanic and Atmospheric Administration’s Coastal Protection and Restoration Division - 
Screening Quick Reference Tables (Buchman, 1999)

FPV - the freshwater plant value is the lowest individual screening value for Atrazine. Animals 
are much less sensitive.

California Regional Water Quality Control Board Los Angeles Region - Water Quality Control Plan: Los
Angeles Region Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 
(LARWQCB, 1994)

Oak Ridge National Laboratory’s Environmental Restoration Program - Toxicological Benchmarks for 
Screening of Potential Contaminants of Concern for Effects on Aquatic Biota on Oak Ridge Reservation 
(Suter and Tsao, 1996) 
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TABLE G-6
Toxicity Benchmarks for Water Column Organisms
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 3 of 3

TRV (µg/L) Source Type TRV (µg/L) Source Type
COPEC Surrogate COPEC Low Value1 High Value2

1,1,2,2-tetrachloroethane -- 380 EPA 2003a Region V ESL 2100 Suter and Tsao 1996 Tier II WQC
toluene -- 253 EPA 2003a Region V ESL 120 Suter and Tsao 1996 Tier II WQC
total xylenes -- 27 EPA 2003a Region V ESL 230 Suter and Tsao 1996 Tier II WQC
trans-1,2-dichloroethene -- 970 EPA 2003a Region V ESL 11600 Buchman 1999 --
1,2,3-trichlorobenzene 1,2,4-trichlorobenzene 30 EPA 2003a Region V ESL 700 Suter and Tsao 1996 Tier II WQC
1,2,4-trichlorobenzene -- 30 EPA 2003a Region V ESL 700 Suter and Tsao 1996 Tier II WQC
1,1,1-trichloroethane -- 76 EPA 2003a Region V ESL 200 Suter and Tsao 1996 Tier II WQC
1,1,2-trichloroethane -- 1200 Suter and Tsao 1996 SCV 5200 Suter and Tsao 1996 Tier II WQC
1,1,2-trichloro-1,2,2-trifluoroethane -- 32 MIDEQ 2003 -- 570 MIDEQ 2003 --
trichloroethene -- 47 Suter and Tsao 1996 SCV 440 Suter and Tsao 1996 Tier II WQC
1,2,4-trimethylbenzene -- 17 MIDEQ 2003 -- 310 MIDEQ 2003 --
1,3,5-trimethylbenzene -- 45 MIDEQ 2003 -- 810 MIDEQ 2003 --
vinyl chloride -- 930 EPA 2003a Region V ESL -- -- --
Principal sources of toxicity benchmarks (in order of preference): Notes:

National Ambient Water Quality Criteria (EPA, 2003b, 2006) "--"TRV not established

BCMELP - British Columbia Ministry of Environment, Lands, and Parks

CMC - criteria maximum concentration (acute)

Region 5 Ecological Screening Levels for RCRA (EPA, 2003a) COPEC = contaminant of potential ecological concern

EPA- United States Environmental Protection Agency

ESL - ecological screening level

MIDEQ - Michigan Department of Environmental Quality

ODEQ - Oregon Department of Environmental Quality

SCV - secondary chronic value

WQC - water quality criteria

FPV - the freshwater plant value is the lowest individual screening value for Atrazine. Animals 
are much less sensitive.

National Oceanic and Atmospheric Administration’s Coastal Protection and Restoration Division - 
Screening Quick Reference Tables (Buchman, 1999)

California Regional Water Quality Control Board Los Angeles Region - Water Quality Control Plan: Los
Angeles Region Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 
(LARWQCB, 1994)

Oak Ridge National Laboratory’s Environmental Restoration Program - Toxicological Benchmarks for 
Screening of Potential Contaminants of Concern for Effects on Aquatic Biota on Oak Ridge Reservation 
(Suter and Tsao, 1996) 
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TABLE G-7
Toxicity Reference Values for Amphibians and Reptiles
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC Surrogate COPEC Reference Receptor 
Life Stage Species Effect Study 

Duration
Duration 

Class

Effect 
Concentration 

(µg/L)

Uncertainty 
Factor (for 
normalized 

NOEC)

Normalized 
NOEC
(µg/L)

1,1,1-trichloroethane trichloroethene Sloof and Baerselman, 1980; 
Sloof et al., 1983

Tadpole Xenopus laevis LC50 48 hr acute 45000 0.01 450

1,1-dichloroethane 1,2-dichloroethane Black et al., 1982 Embryo Ambystoma gracile LC50 9 d acute 2540 0.01 25.4
1,2,4-trimethylbenzene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
1,2-dichlorobenzene -- Black et al., 1982 Embryo Rana pipiens LC50 9d acute 5560 0.01 55.6
1,2-dichloroethane -- Black et al., 1982 Embryo Ambystoma gracile LC50 9 d acute 2540 0.01 25.4
1,4-dichlorobenzene 1,2-dichlorobenzene Black et al., 1982 Embryo Rana pipiens LC50 9d acute 5560 0.01 55.6
benzene -- de Zwart and Sloof, 1987; Sloof and 

Baerselman, 1980; Sloof et al., 1983
Tadpole Xenopus laevis LC50 48 hr acute 190000 0.01 1900

bis(2-ethylhexyl)phthalate diisononyl phthlate Birge et al., 1978 Embryo Bufo fowleri LC50 7-8 d acute 2950 0.01 29.5
bromoform chloroform Birge et al., 1980; Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 4160 0.01 41.6
bromomethane carbon tetrachloride Birge et al., 1980 Embryo Rana catesbeiana LC50 8 d acute 900 0.01 9.0
chlorobenzene -- Black et al., 1982 Embryo Ambystoma gracile LC50 9d acute 1150 0.01 11.5
chloroform chloroform Birge et al., 1980; Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 4160 0.01 41.6
chloromethane carbon tetrachloride Birge et al., 1980 Embryo Rana catesbeiana LC50 8 d acute 900 0.01 9.0
dibromochloromethane carbon tetrachloride Birge et al., 1980 Embryo Rana catesbeiana LC50 8 d acute 900 0.01 9.0
diethyl phthalate diisononyl phthlate Birge et al., 1978 Embryo Bufo fowleri LC50 7-8 d acute 2950 0.01 29.5
di-n-butylphthalate diisononyl phthlate Birge et al., 1978 Embryo Bufo fowleri LC50 7-8 d acute 2950 0.01 29.5
ethylbenzene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
m,p-xylene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
methylene chloride -- Birge et al., 1980 Embryo Rana catesbeiana LC50 8 d acute 17780 0.01 178
naphthalene -- Edmisten and Bantle, 1982 Tadpole Xenopus laevis LC50 96-hr acute 2100 0.01 21.0
n-propylbenzene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
o-xylene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
styrene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
tert-butylbenzene toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
tetrachloroethene trichloroethene Sloof and Baerselman, 1980; Sloof et al., 

1983
Tadpole Xenopus laevis LC50 48 hr acute 45000 0.01 450

toluene -- Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
total xylenes toluene Black et al., 1982 Embryo Rana pipiens LC50 9 d acute 390 0.01 3.9
trans-1,2-dichloroethene trichloroethene Sloof and Baerselman, 1980; Sloof et al., 

1983
Tadpole Xenopus laevis LC50 48 hr acute 45000 0.01 450

atrazine -- Allran and Karasov 2001 Embryo Rana pipiens -- -- acute  > 20,000 0.01 200
Notes
COPEC = contaminant of potential ecological concern
NOEC - no observed effect concentration
LC50 - Lethal Concentration for 50% of the test organisms
µg/L - micrograms per liter
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TABLE G-8
Toxicity Reference Values for Terrestrial Plants
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
COPEC Surrogate COPECs TRV (µg/L) Source
1,2,3-trichlorobenzene -- 28 Hulzebos et al. 1993
1,2,4-trichlorobenzene -- 600 Hulzebos et al. 1993
1,2-dichlorobenzene 1,4-dichlorobenzene 5100 Hulzebos et al. 1993
1,4-dichlorobenzene -- 5100 Hulzebos et al. 1993
diethyl phthalate -- 20000 Efroymson et al. 1997
di-n-butylphthalate -- > water sol. Hulzebos et al. 1993
m,p-xylene xylene 100000 Efroymson et al. 1997
naphthalene -- 10000 Efroymson et al. 1997
o-xylene -- 1000 Efroymson et al. 1997
styrene -- 10000 Efroymson et al. 1997
tetrachloroethene -- 10000 Efroymson et al. 1997
toluene -- 10000 Efroymson et al. 1997
total xylenes xylene 100000 Efroymson et al. 1997
trichloroethene -- 100000 Efroymson et al. 1997
Notes:
COPEC = contaminant of potential ecological concern

µg/L - micrograms per liter
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TABLE G-9
Toxicity Reference Values for Avian Wildlife Receptors
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC Surrogate 
COPEC Primary Reference Test species

Laboratory 
Species Body 

Weight
(kg)

Endpoint Measured 
Effect Duration

NOAEL
Dose 

(mg/kgbw-d)

Uncertainty 
Factor 

(for normalized 
NOAEL)

Normalized
NOAEL

(mg/kgbw-d)

acetone NA Hill and Camardese, 1986 Coturnix japonica 0.15 NA NOAEL 5 days (acute) 3173 0.01 31.73
cis-1,2-dichloroethene 1,2-dichloroethane Alumot et al., 1976 chicken 1.6 reproduction egg production 2 year (chronic) 17.2 1 17.2
1,1-dichloroethene 1,2-dichloroethane Alumot et al., 1976 chicken 1.6 reproduction egg production 2 year (chronic) 17.2 1 17.2
1,2-dichloroethane NA Alumot et al., 1976 chicken 1.6 reproduction egg production 2 year (chronic) 17.2 1 17.2
trans-1,2-dichloroethene NA Alumot et al., 1976 chicken 1.6 reproduction reproduction  2 year (chronic) 12.04 1 12
trichloroethene 1,2-dichloroethane Alumot et al., 1976 chicken 1.6 reproduction egg production 2 year (chronic) 17.2 1 17.2
Notes:

COPEC = contaminant of potential ecological concern

NOAEL - no observed adverse effect level

NA - not applicable

kg - kilogram

mg/kg bw/d - milligrams per kilogram of body weight per day
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Table G-10
Screening Evaluation of Direct Contact Effects to Water Column Organisms
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 1 of 2

COPEC DF EPC (µg/L) Low TRV High TRV Low HQ High HQ Retain as 
COPEC

acetone 75% 5 1700 28000 <0.01 <0.01 No
atrazine 0% 10 17.25 1511 0.58 <0.01 No
benzene 0% 0.5 114 2300 <0.01 <0.01 No
bis(2-ethylhexyl)phthalate 0% 10 0.3 27 33 0.37 No
bromodichloromethane 0% 0.5 4320 11000 <0.01 <0.01 No
bromoform 0% 0.5 230 2300 <0.01 <0.01 No
bromomethane 0% 0.5 16 -- 0.031 -- No
2-butanone 0% 5 2200 240000 <0.01 <0.01 No
butylbenzyl phthalate 0% 10 23 19 0.43 0.53 No
carbon disulfide 0% 0.5 15 17 0.033 0.029 No
carbon tetrachloride 18% 0.5 9.8 180 0.051 <0.01 No
chlorobenzene 0% 0.5 47 1100 0.011 <0.01 No
chloroethane 0% 0.5 55000 -- <0.01 -- No
chloroform 27% 0.5 140 490 <0.01 <0.01 No
chloromethane 0% 0.5 55000 -- <0.01 -- No
cis-1,2-dichloroethene 55% 6.8 31 590 0.22 0.012 No
cis-1,3-dichloropropene 0% 0.5 244 6060 <0.01 <0.01 No
dibromochloromethane 0% 0.5 257 11000 <0.01 <0.01 No
1,2-dichlorobenzene 0% 0.5 14 260 0.036 <0.01 No
1,3-dichlorobenzene 0% 0.5 38 630 0.013 <0.01 No
1,4-dichlorobenzene 0% 0.5 9.4 180 0.053 <0.01 No
3,3-dichlorobenzidine 0% 10 4.5 -- 2.2 -- No
1,1-dichloroethane 0% 0.5 47 830 0.011 <0.01 No
1,2-dichloroethane 9% 0.5 910 8800 <0.01 <0.01 No
1,1-dichloroethene 18% 0.8 65 450 0.012 <0.01 No
1,2-dichloropropane 0% 0.5 360 23000 <0.01 <0.01 No
1,3-dichloropropene 0% 0.5 55 0.99 <0.01 0.51 No
diethyl phthalate 0% 10 110 1800 0.091 <0.01 No
di-n-butylphthalate 0% 10 9.7 190 1.0 0.053 No
ethylbenzene 0% 0.5 14 130 0.036 <0.01 No
2-hexanone 0% 5 99 1800 0.051 <0.01 No
m,p-xylene 0% 0.5 27 32 0.019 0.016 No
methyl tert-butyl ether 0% 3 3400 -- <0.01 -- No
methylene chloride 0% 0.5 2200 26000 <0.01 <0.01 No
naphthalene 0% 10 13 190 0.77 0.053 No
o-xylene 0% 0.5 27 230 0.019 <0.01 No
perchlorate 100% 5.4 9300 20000 <0.01 <0.01 No
Notes:

COPEC = contaminant of potential ecological concern

DF - detection frequency

EPC - exposure point concentration

HQ - hazard quotient
"--" TRV not established for COPEC

µg/L - micrograms per liter

Values in bold if the EPC exceeds the TRV

* The TRV is greater than the water solubility; therefore, any measured concentration in water is below the TRV.
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Table G-10
Screening Evaluation of Direct Contact Effects to Water Column Organisms
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
Page 2 of 2

COPEC DF EPC (µg/L) Low TRV High TRV Low HQ High HQ Retain as 
COPEC

styrene 0% 0.5 32 -- 0.016 -- No
tetrachloroethene 27% 0.5 45 830 0.011 <0.01 No
1,1,2,2-tetrachloroethane 0% 0.5 380 2100 <0.01 <0.01 No
toluene 0% 0.5 253 120 <0.01 <0.01 No
total xylenes 0% 0.5 27 230 0.019 <0.01 No
trans-1,2-dichloroethene 18% 0.5 970 11600 <0.01 <0.01 No
1,2,3-trichlorobenzene 0% 0.5 30 700 0.017 <0.01 No
1,2,4-trichlorobenzene 0% 0.5 30 700 0.017 <0.01 No
1,1,1-trichloroethane 0% 0.5 76 200 <0.01 -- No
1,1,2-trichloroethane 0% 0.5 1200 5200 <0.01 <0.01 No
trichloroethene 64% 27 47 440 0.57 0.061 No
1,1,2-trichloro-1,2,2-trifluoroethane 0% 10 32 570 0.31 0.018 No
1,2,4-trimethylbenzene 0% 0.5 17 310 0.029 <0.01 No
1,3,5-trimethylbenzene 0% 0.5 45 810 0.011 <0.01 No
vinyl chloride 0% 0.5 930 -- <0.01 -- No
Notes:

COPEC = contaminant of potential ecological concern

DF - detection frequency

EPC - exposure point concentration

HQ - hazard quotient
"--" TRV not established for COPEC

µg/L - micrograms per liter

Values in bold/shaded if the EPC exceeds the TRV

* The TRV is greater than the water solubility; therefore, any measured concentration in water is below the TRV.
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TABLE G-11
Screening Evaluation of Direct Contact Effects to Amphibians and Reptiles
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

Parameter DF EPC (µg/L) Normalized 
NOEC (µg/L) NOEC HQ Retain as 

COPEC
atrazine 0% 10 200 0.050 No
benzene 0% 0.5 1900 <0.01 No
bis(2-ethylhexyl)phthalate 0% 10 29.5 0.34 No
bromoform 0% 0.5 41.6 0.012 No
bromomethane 0% 0.5 9 0.056 No
chlorobenzene 0% 0.5 11.5 0.043 No
chloroform 27% 0.5 41.6 0.012 No
chloromethane 0% 0.5 9 0.056 No
dibromochloromethane 0% 0.5 9 0.056 No
1,2-dichlorobenzene 0% 0.5 55.6 <0.01 No
1,4-dichlorobenzene 0% 0.5 55.6 <0.01 No
1,1-dichloroethane 0% 0.5 25.4 0.020 No
1,2-dichloroethane 9% 0.5 25.4 0.020 No
diethyl phthalate 0% 10 29.5 0.34 No
di-n-butylphthalate 0% 10 29.5 0.34 No
ethylbenzene 0% 0.5 3.9 0.13 No
m,p-xylene 0% 0.5 3.9 0.13 No
methylene chloride 0% 0.5 177.8 <0.01 No
naphthalene 0% 10 21 0.48 No
n-propylbenzene 0% 0.5 3.9 0.13 No
o-xylene 0% 0.5 3.9 0.13 No
styrene 0% 0.5 3.9 0.13 No
tert-butylbenzene 0% 0.5 3.9 0.13 No
tetrachloroethene 27% 0.5 450 <0.01 No
toluene 0% 0.5 3.9 0.13 No
total xylenes 0% 0.5 3.9 0.13 No
trans-1,2-dichloroethene 18% 0.5 450 <0.01 No
1,1,1-trichloroethane 0% 0.5 450 <0.01 No
1,2,4-trimethylbenzene 0% 0.5 3.9 0.13 No
Notes

COPEC = contaminant of potential ecological concern

DF - detection frequency

EPC - exposure point concentration

HQ - hazard quotient
LOEC - lowest observed adverse effects

µg/L - micrograms per liter

ES052009009SCO/LW1553.xls/091390001/Table11 - amphib



TABLE G-12
Screening Evaluation of Direct Contact Effects to Terrestrial Plants
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC DF EPC (µg/L) TRV HQ Retain as 
COPEC

1,2-dichlorobenzene 0% 0.5 5100 <0.01 No
1,4-dichlorobenzene 0% 0.5 5100 <0.01 No
diethyl phthalate 0% 10 20000 <0.01 No
di-n-butylphthalate 0% 10 > water sol. * No
m,p-xylene 0% 0.5 100000 <0.01 No
naphthalene 0% 10 10000 <0.01 No
o-xylene 0% 0.5 1000 <0.01 No
styrene 0% 0.5 10000 <0.01 No
tetrachloroethene 27% 0.5 10000 <0.01 No
toluene 0% 0.5 10000 <0.01 No
total xylenes 0% 0.5 100000 <0.01 No
1,2,3-trichlorobenzene 0% 0.5 28 0.018 No
1,2,4-trichlorobenzene 0% 0.5 600 <0.01 No
trichloroethene 64% 27 100000 <0.01 No
Notes:

COPEC = contaminant of potential ecological concern

DF - detection frequency

EPC - exposure point concentration

HQ - hazard quotient

TRV - toxicity reference value

* TRV exceeds the solubility in water. Concentrations in water are therefore not toxic.
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TABLE G-13
Screening Evaluation of Potential Food-chain Effects to Aquatic Birds
Remedial Investigation
San Gabriel Valley Area 3 Superfund Site

COPEC Total Chemical Intake 
(mg/kg-bw/d)

NOAEL TRV 
(mg/kg-bw/d) NOAEL HQ Retain as 

COPEC

Mallard
acetone 0.005290 31.73 <0.01 No
cis-1,2-dichloroethene 0.007194 17.2 <0.01 No
1,1-dichloroethene 0.000846 17.2 <0.01 No
1,2-dichloroethane 0.000529 17.2 <0.01 No
trans-1,2-dichloroethene 0.000529 12 <0.01 No
trichloroethene 0.028566 17.2 <0.01 No

Osprey
acetone 0.000370 31.73 <0.01 No
cis-1,2-dichloroethene 0.007271 17.2 <0.01 No
1,1-dichloroethene 0.001355 17.2 <0.01 No
1,2-dichloroethane 0.000282 17.2 <0.01 No
trans-1,2-dichloroethene 0.000287 12 <0.01 No
trichloroethene 0.124547 17.2 <0.01 No

Double-Crested Cormorant
acetone 0.000353 31.73 <0.01 No
cis-1,2-dichloroethene 0.006971 17.2 <0.01 No
1,1-dichloroethene 0.001293 17.2 <0.01 No
1,2-dichloroethane 0.000269 17.2 <0.01 No
trans-1,2-dichloroethene 0.000275 12 <0.01 No
trichloroethene 0.118853 17.2 <0.01 No
Notes:
EPC = exposure point concentration
COPEC = contaminant of potential ecological concern
HQ = hazard quotient
mg/kg bw/d - milligrams per kilogram of body weight per day
NOAEL - no observed adverse effect level
TRV = toxicity reference value
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Remedial Investigation
San Gabriel Valley Area 3 Superfund Site
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This Figure (G-1) is the same as Figure 7-1 
in Section 7.
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     of soil contamination. Therefore, these exposure routes were excluded from the 
     ecological risk assessment as showin in the DQO Table (7-1).
(3) This figure (G-2) is the same as Figure &-2 in Section 7.
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Checklist for Ecological Assessment/Sampling 
 
 
I. SITE DESCRIPTION 
 
1. Site Name: San Gabriel Country Club 

Location: San Gabriel Valley   

      County: Los Angeles City: San Gabriel State: CA 

2. Latitude: 34°06’30”  Longitude: 118°05’42” 

3. What is the approximate area of the site?   120 acres 

4. Is this the first site visit?  yes  no  

If no, attach trip report of previous site visit(s), if available. 

Date(s) of previous site visit(s):  Not applicable. 

5. Please attach to the checklist USGS topographic map(s) of the site, if available.  
Attached 

6. Are aerial or other site photographs available?  yes  no  

If yes, please attach any available photo(s) to the site map at the conclusion of this 
section.  Attached 

7. The land use on the site is:   The area surrounding site is: one mile radius 

__% Urban      100% Urban 
 

__% Rural      __% Rural 
 

__% Residential     __% Residential 
 

__% Industrial (  light  heavy)   __% Industrial (  light  heavy) 
 

__% Agricultural     __% Agricultural 
(Describe:      )     (Describe:       ) 

  
100% Recreational     __% Recreational  
(Describe: golf course)  (Describe:)  
__% Undisturbed     __% Undisturbed 
 
__% Other      __% Other (commercial, churches, school) 

 
8. Has any movement of soil taken place at the site?  yes  no.                                         

If yes, please identify the most likely cause of this disturbance: 

 Agricultural Use   Heavy Equipment    Mining 
 Natural Events    Erosion (Sloughs)   Other 

 
Please describe:  Site landscaped for golf course 
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9. Do any potentially sensitive environmental areas exist adjacent to or in proximity to the site, 
e.g., Federal and State parks, National and State monuments, wetlands, prairie potholes? 
Remember, flood plains and wetlands are not always obvious; do not answer "no" without 
confirming information.  The Whittier Narrows wildlife sanctuary is approximately 7 miles 
south of the San Gabriel Country Club..  

Please provide the source(s) of information used to identify these sensitive areas, and 
indicate their general location on the site map.  Remedial investigation ecological 
description. 

10. What type of facility is located at the site? 

 Chemical   Manufacturing   Mixing   Waste disposal 
 Other (specify):  golf course using groundwater for irrigation 

 
11. What are the suspected contaminants of concern at the site? If known, what are the 

maximum concentration levels? 

The predominant volatile organic compounds (VOCs) detected in groundwater in  
Area 3 include tetrachloroethene (PCE), trichloroethene (TCE), and 1,2,3-
trichloropropane (1,2,3-TCP). 

 
12. Check any potential routes of off-site migration of contaminants observed at the site: 
 

 Swales    Depressions     Drainage ditches 
 Runoff    Windblown particulates   Vehicular traffic 
 Other (specify) groundwater 

 
13. If known, what is the approximate depth to the water table?  Approximately 365 feet 

14. Is the direction of surface runoff apparent from site observations?  yes  no  

If yes, to which of the following does the surface runoff discharge? Indicate all that 
apply. 

  Surface water   Groundwater   Sewer   Collection impoundment 
 
15. Is there a navigable waterbody or tributary to a navigable waterbody?  yes  no 

The Rubio Wash drains through the site and discharges to the San Gabriel River. 
 
16. Is there a waterbody anywhere on or in the vicinity of the site?  If yes, also complete 

Section III: Aquatic Habitat Checklist -- Non-Flowing Systems and/or Section IV: 
Aquatic Habitat Checklist -- Flowing Systems. 

 yes                      no       
 
17. Is there evidence of flooding?  yes  no Wetlands and flood plains are not always 

obvious; do not answer "no" without confirming information. If yes, complete Section 
V: Wetland Habitat Checklist.  
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18. If a field guide was used to aid any of the identifications, please provide a reference. 
Also, estimate the time spent identifying fauna. [Use a blank sheet if additional space 
is needed for text.] - None 

19. Are any threatened and/or endangered species (plant or animal) known to inhabit the 
area of the site?  yes  no If yes, you are required to verify this information with the 
U.S. Fish and Wildlife Service. If species' identities are known, please list them next. 

State and Federal threatened and endangered species: Western yellow-billed cuckoo  
[Coccyzus americanus occidentalis], southwestern willow flycatcher [Empidonax traillii 
extimus], coastal California gnatcatcher [Polioptila californica californica], and least Bell's 
vireo [Vireo bellii pusillus] have been reported near Area 3 (CDFG, 2005).  However, it is 
unlikely that any of these species will occur in Area 3 because they prefer riparian 
woodland habitat that is not present within the golf courses exposed to groundwater in 
Area 3. 

 
20. Record weather conditions at the time this checklist was prepared: 

Date:   April 6, 2006 
      Temperature (°C/°F):   68ºF  Normal daily high temperature:  70 ºF 
      Wind (direction/speed): none   Precipitation (rain, snow): none during visit 

(> 1 inch in past 48 hrs)  
 Cloud cover: partly cloudy 
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IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 
 
The ecological risk assessment evaluates the potential risk to receptors exposed to 
groundwater used for irrigation at this golf course.  Robin Henry, the course superintendent 
for the past 10 years, accompanied us on a site visit of the San Gabriel Country Club at 
10:00 a.m., Thursday, April 6, 2006.   

We walked through the course to an artificial water feature on the 14th hole built 
approximately 6 years ago.  This pond consists of a seven-foot deep, non-aerated concrete 
basin and contains approximately one acre-foot of water with a surface area of 8,000 square 
feet).  Groundwater pumps directly into the pond to maintain the water level.  The golf 
course replenishes the pond with an estimated one-pond volume (approximately 1 acre-
foot) of water per year to address evaporation.  Although the pond does not contain a drain,  
overflow from rain events could discharge to Rubio Wash, located approximately 15 feet 
down hill.  Rubio Wash, an approximately 5-feet deep concrete lined channel, which 
transects the golf course from north-west to south-east, sometimes floods along the 14th 
fairway where the surrounding land surface is relatively low.  Mosquitofish (Gambusia sp.) 
were observed in the pond. 

Robin stated that turtles, migratory birds, and ducks are often observed in the pond.  Other 
wildlife known to occur at the course include coyotes (Canis latrans), raccoons (Procyon 
lotor), tree squirrels (Sciurus sp.), crows (Corvus brachyrhynchos), and hawks.  No nests were 
observed during the site visit.  No abnormal wildlife behaviors were reported.  No 
unexplained animal or plant diseases/deaths were reported.  Only common turf diseases 
and plant stress from insufficient irrigation have occurred. 

We continued our site visit at the pump house, at the north end of the course, where 
groundwater is pumped from either of 2 production wells into vented storage tanks with a 
total capacity of 450,000 gallons.  The #1 well (constructed in 1927) pumps at 220 gallons per 
minute (gal/min) maximum, from a depth of 390 feet below ground surface (bgs).  The #2 
well (constructed in 1972) pumps at 600 gal/min maximum, from a depth of 500 feet bgs.  
Groundwater depth during the site visit was approximately 365 feet bgs.  The groundwater 
passes through a sediment trap prior to entering the tanks, but is otherwise unfiltered.  
Approximately 270-275 acre-feet is pumped from the wells annually.   

Recent course renovations have upgraded most of the sprinklers heads that receive water 
from 8-inch pressurized main irrigation lines.  The sprinklers have a distribution radius of 
72 feet and were demonstrated by Robin.  Maximum irrigation in summer occurs at night 
and early morning (approximately 100 minutes per day x 26 gal/min ÷ 72 feet radius = 
0.16 gallon per square foot per day [gal/ft2/day]).   There is no need to use chemical 
cleaners or flushing agents on the lines due to pressure pulses that tend to keep the lines 
clear of growth and debris.   No seeps were observed in vegetated slopes, indicating that the 
San Gabriel Country Club is not over-irrigating.  Groundwater is only used to irrigate the 
course and potable water is used to irrigate flowers and shrubs at the clubhouse.  Greens are 
also being rebuilt. 

Annual chemical analysis is performed on San Gabriel Country Club groundwater samples.  
The name of the contract lab responsible for these analyses will be provided by Robin and 
we have his permission to request these data. 
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The San Gabriel Country Club site visit ended at noon April 6, 2006 
 
Completed by:    Cameron A Irvine  Affiliation: CH2M HILL  
 
Additional Preparers:    N/A 
 
Site Manager:   Robin Henry 
San Gabriel Course Superintendent 
411 East Las Tunas Dr.  
San Gabriel, CA 91776 
(626) 287-7273 
 
Date:    April 10, 2006 
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II. TERRESTRIAL HABITAT CHECKLIST 
 
IIA. WOODED 
 
1. Are there any wooded areas at the site?  yes  no                                                                     

If no, go to Section IIB: Shrub/Scrub. 

2. What percentage or area of the site is wooded? (20%). Indicate the wooded area on the 
site map which is attached to a copy of this checklist. Please identify what 
information was used to determine the wooded area of the site.                              
Estimated from aerial photo 

3. What is the dominant type of vegetation in the wooded area? (Underline one: 
Evergreen/Deciduous/Mixed) Provide a photograph, if available.     

 

 
 
Dominant plants, if known:  
pepperwood [Umbellularia californicus],  
junipers [Juniperus spp.],  
eucalyptus [Eucalyptus globulus],  
oak [Quercus spp.],  
palm and ornamental shrubs 
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4. What is the predominant size of the trees at the site? Use diameter at breast height.   

 0-6 in.    6-12 in.    > 12 in. 

5. Specify type of understory present, if known. Provide a photograph, if available. 

None 

 
IIB. SHRUB/SCRUB 
 
1. Is shrub/scrub vegetation present at the site?  yes  no                                                   

If no, go to Section IIC: Open Field. 

2. What percentage of the site is covered by scrub/shrub vegetation? (___ % / ____acres). 
Indicate the areas of shrub/scrub on the site map. Please identify what information 
was used to determine this area. 

3. What is the dominant type of scrub/shrub vegetation, if known? Provide a 
photograph, if available. 

4. What is the approximate average height of the scrub/shrub vegetation?   

 0-2 feet    2-5 feet    > 5 feet 

5. Based on site observations, how dense is the scrub/shrub vegetation?   

 Dense    Patchy    Sparse 
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IIC. OPEN FIELD 
 
1. Are there open (bare, barren) field areas present at the site?  yes  no                                 

If yes, please indicate the type below: 

 Prairie/plains    Savannah    Old field    Other (greens, 
fairways, rough, tees) 

2. What percentage of the site is open field? (80%). Indicate the open fields on the site 
map. 

3. What is/are the dominant plant(s)? Provide a photograph, if available. 

 
Poa and other ornamental grasses 

 
 
 
4. What is the approximate average height of the dominant plant?  Approximately 2 

inches. 

5. Describe the vegetation cover:   Dense   Sparse   Patchy 
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IID. MISCELLANEOUS 
 
1. Are other types of terrestrial habitats present at the site, other than woods, 

scrub/shrub, and open field?  yes  no                                                                                      
If yes, identify and describe them below. 

2. Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on the site 
map. 

3. What observations, if any, were made at the site regarding the presence and/or 
absence of insects, fish, birds, mammals, etc.? 

4. Review the questions in Section I to determine if any additional habitat checklists 
should be completed for this site. 
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III. AQUATIC HABITAT CHECKLIST -- NON-FLOWING SYSTEMS 
Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, 

Wetland Habitat Checklist 
 
1. What type of open-water, non-flowing system is present at the site? 
 

 Natural (pond, lake)  Artificially created (lagoon, reservoir, canal, and impoundment) 
 
2. If known, what is the name(s) of the waterbody(ies) on or adjacent to the site? 

Unnamed water feature on the 14th hole 
 
3. If a waterbody is present, what are its known uses (e.g.: recreation, navigation, etc.)? 

Recreation and aesthetic 

4. What is the approximate size of the waterbody(ies)?   

Volume = 1 acre-foot.  
Surface Area = 8000 square feet  

 
5. Is any aquatic vegetation present?  yes  no If yes, please identify the type of 

vegetation present if known. 

 Emergent    Submergent    Floating 
 
6. If known, what is the depth of the water?  

7 feet  
 
7. What is the general composition of the substrate? Check all that apply. 

 Bedrock     Sand (coarse)   Muck (fine/black) 
 Boulder (>10 in.)    Silt (fine)    Debris 
 Cobble (2.5-10 in.)    Marl (shells)   Detritus 
 Gravel (0.1-2.5 in.)    Clay (slick)    Concrete 
 Other (specify)       

 
8. What is the source of water in the waterbody? 

 River/Stream/Creek    Groundwater   Other (Precipitation) 
 Industrial discharge    Surface runoff 

9. Is there a discharge from the site to the waterbody?  yes  no                                            
If yes, please describe this discharge and its path.  Pond is fed through irrigation 
lines. 

10. Is there a discharge from the waterbody?  yes  no If yes, and the information is 
available, identify from the list below the environment into which the waterbody 
discharges. 

 River/Stream/Creek   onsite  offsite  Distance:  
 Groundwater    onsite   offsite 
 Wetland    onsite   offsite  Distance:       
 Impoundment    onsite   offsite 
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11. Identify any field measurements and observations of water quality that were made. 
For those parameters for which data were collected provide the measurement and the 
units of measure below: 

Area: 8000 feet2 
Depth (average): 7 feet 
Temperature: N/A (depth of the water at which the reading was taken: N/A)  
pH: N/A 

      Dissolved oxygen: N/A 
      Salinity: N/A 
      Turbidity (clear, slightly turbid, turbid, opaque): turbid (Secchi disk depth N/A) 
      Other (specify): N/A 
 
12. Describe observed color and area of coloration. 

Brownish throughout 

13. Mark the open-water, non-flowing system on the site map attached to this checklist. 

See attached. 

14. What observations, if any, were made at the waterbody regarding the presence and/or 
absence of benthic macroinvertebrates, fish, birds, mammals, etc.? 

      Only mosquitofish (Gambusia sp.) observed 
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IV. AQUATIC HABITAT CHECKLIST -- FLOWING SYSTEMS 
Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, Wetland 
Habitat Checklist. 
 
1. What type(s) of flowing water system(s) is (are) present at the site? 

 River    Stream     Creek 
 Dry wash   Arroyo     Brook 
 Artificially   Intermittent Stream    Channeling 

     created    Other (specify)       
     ditch, etc.) 
 

2. If known, what is the name of the waterbody?  

Rubio Wash 
 
3. For natural systems, are there any indicators of physical alteration (e.g., channeling, 

debris, etc.)?  yes  no                                                                                                                  
If yes, please describe indicators that were observed. 

N/A 

4. What is the general composition of the substrate? Check all that apply. 

 Bedrock     Sand (coarse)   Muck ( fine/black) 
 Boulder (>10 in.)    Silt (fine)    Debris 
 Cobble (2.5-10 in.)    Marl (shells)   Detritus 
 Gravel (0.1-2.5 in.)    Clay (slick)    Concrete 
 Other (specify)       

 
5. What is the condition of the bank (e.g., height, slope, extent of vegetative cover)? 

Five-foot vertical concrete banks 
 
6. Is the system influenced by tides?  yes  no                                                                    

What information was used to make this determination? 

7. Is the flow intermittent?  yes  no                                                                                             
If yes, please note the information that was used in making this determination.  

The drainage canal was barely flowing during this site visit.  
 
8. Is there a discharge from the site to the waterbody?  yes  no                                            

If yes, please describe the discharge and its path. 

Golf course is carefully irrigated to avoid flooding. Some surface runoff could occur from natural 
rain events. 

 
9. Is there a discharge from the waterbody?  yes  no                                                                 

If yes, and the information is available, please identify what the waterbody 
discharges to and whether the discharge is on site or off site. 

The Rubio Wash drains into the San Gabriel River approximately 5 miles south of the site. 
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10. Identify any field measurements and observations of water quality that were made. 
For those parameters for which data were collected, provide the measurement and the 
units of measure in the appropriate space below: 

N/A 
 
11. Describe observed color and area of coloration.  

N/A 
 
12. Is any aquatic vegetation present?  yes  no                                                                            

If yes, please identify the type of vegetation present, if known. 

 Emergent    Submergent    Floating 
 
13. Mark the flowing water system on the attached site map. 

See attached. 
 
14. What observations were made at the waterbody regarding the presence and/or 

absence of benthic macroinvertebrates, fish, birds, mammals, etc.? 

N/A 
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V. WETLAND HABITAT CHECKLIST 

1. Based on observations and/or available information, are designated or known 
wetlands definitely present at the site?  yes  no  Please note the sources of 
observations and information used (e.g., USGS Topographic Maps, National Wetland 
Inventory, Federal or State Agency, etc.) to make this determination. 

2. Based on the location of the site (e.g., along a waterbody, in a floodplain) and site 
conditions (e.g., standing water; dark, wet soils; mud cracks; debris line; water marks), 
are wetland habitats suspected?  yes  no If yes, proceed with the remainder of 
the wetland habitat identification checklist. 

3. What type(s) of vegetation are present in the wetland? 

 Submergent     Emergent 
 Scrub/Shrub    Wooded 
 Other (specify)       

 
4. Provide a general description of the vegetation present in and around the wetland 

(height, color, etc.). Provide a photograph of the known or suspected wetlands, if 
available. 

5. Is standing water present?  yes  no                                                                                        
If yes, is this water:  Fresh  Brackish  What is the approximate area of the water 
(sq. feet)?  

6. Is there evidence of flooding at the site? What observations were noted? 

 Buttressing    Water marks    Mud cracks 
 Debris line    Other (describe below) 

7. If known, what is the source of the water in the wetland? 

 Stream/River/Creek/Lake/Pond    Groundwater 
 Flooding       Surface Runoff 

8. Is there a discharge from the site to a known or suspected wetland?  yes  no  If 
yes, please describe. 

9. Is there a discharge from the wetland?  yes  no.                                                                
If yes, to what waterbody is discharge released?   

 Surface Stream/River   Groundwater   Lake/Pond    Marine 

10. If a soil sample was collected, describe the appearance of the soil in the wetland area. 
Underline or write in the best response. 

Color (blue/gray, brown, black, mottled):       
Water content (dry, wet, saturated/unsaturated):       

11. Mark the observed wetland area(s) on the attached site map. 

 

REFERENCES 
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Topographic Map of San Gabriel Valley, showing the San Gabriel Country Club  
 

San Gabriel Country Club 

Whittier Narrows is 
approximately 7 miles south 
of the site 

Rubio Wash 
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Air Photo of the San Gabriel Country Club (image downloaded with Google Earth Client, 2006) 

 

Pond 

Rubio Wash 
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Pond at the San Gabriel Country Club (April 6, 2006) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rubio Wash at the San Gabriel Country Club (April 6, 2006) 
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Checklist for Ecological Assessment/Sampling 
 
 
I. SITE DESCRIPTION 
 
1. Site Name: Alhambra Municipal Golf Course  

Location: San Gabriel Valley   
      County: Los Angeles City:  Alhambra State: CA 
 
2. Latitude: 34°05’21”  Longitude: 118°06’47” 

3. What is the approximate area of the site?   90 acres 

4. Is this the first site visit?  yes  no                                                                                             
If no, attach trip report of previous site visit(s), if available. 

Date(s) of previous site visit(s):  N/A 
 
5. Please attach to the checklist USGS topographic map(s) of the site, if available.  

Attached 

6. Are aerial or other site photographs available?  yes  no                                                                      
If yes, please attach any available photo(s) to the site map at the conclusion of this 
section.  Attached 

7. The land use on the site is:   The area surrounding site is: one mile radius 

__% Urban      95% Urban 
 

__% Rural      __% Rural 
 

__% Residential     __% Residential 
 

__% Industrial (  light  heavy)   __% Industrial (  light  heavy) 
 

__% Agricultural     __% Agricultural 
(Describe:      )     (Describe:       ) 

 
100% Recreational     5% Recreational  
Describe: golf course  Describe: Parks 
 
__% Undisturbed     __% Undisturbed 

        
__% Other      __% Other (commercial, churches, school) 

 
8. Has any movement of soil taken place at the site?  yes  no                                                    

If yes, please identify the most likely cause of this disturbance: 

 Agricultural Use   Heavy Equipment    Mining 
 Natural Events    Erosion (Sloughs)   Other 

Please describe:   Site landscaped for golf course 
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9. Do any potentially sensitive environmental areas exist adjacent to or in proximity to 
the site, e.g., Federal and State parks, National and State monuments, wetlands, 
prairie potholes? Remember, flood plains and wetlands are not always obvious; do 
not answer "no" without confirming information. 

The Whittier Narrows wildlife sanctuary is approximately 7 miles south of the Alhambra 
Municipal Golf Course. 

Please provide the source(s) of information used to identify these sensitive areas, and 
indicate their general location on the site map.  

Remedial investigation ecological description. 
 
10. What type of facility is located at the site? 

  Chemical   Manufacturing   Mixing   Waste disposal 

  Other (specify): golf course using groundwater for irrigation and surface water storage 

 

11. What are the suspected contaminants of concern at the site? If known, what are the 
maximum concentration levels? 

The predominant VOCs detected in groundwater in Area 3 are PCE, TCE, and 1,2,3-TCP  
 
12. Check any potential routes of off-site migration of contaminants observed at the site: 

 Swales    Depressions     Drainage ditches 
 Runoff    Windblown particulates   Vehicular traffic 
 Other (specify) groundwater 

 
13. If known, what is the approximate depth to the water table?  

Approximately 245 feet.  
 
14. Is the direction of surface runoff apparent from site observations?  yes  no          

If yes, to which of the following does the surface runoff discharge? Indicate all that 
apply. 

 Surface water   Groundwater   Sewer   Collection impoundment 
 
15. Is there a navigable waterbody or tributary to a navigable waterbody?  yes  no 

The Alhambra Wash drains through the site (subterranean with manholes along surface) and 
discharges to the San Gabriel River. 

 
16. Is there a waterbody anywhere on or in the vicinity of the site? If yes, also complete 

Section III: Aquatic Habitat Checklist -- Non-Flowing Systems and/or Section IV: 
Aquatic Habitat Checklist -- Flowing Systems. 

 yes                      no       
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17. Is there evidence of flooding?  yes  no Wetlands and flood plains are not always 
obvious; do not answer "no" without confirming information. If yes, complete Section 
V: Wetland Habitat Checklist.  

18. If a field guide was used to aid any of the identifications, please provide a reference. 
Also, estimate the time spent identifying fauna. [Use a blank sheet if additional space 
is needed for text.] - None 

19. Are any threatened and/or endangered species (plant or animal) known to inhabit the 
area of the site?  yes  no If yes, you are required to verify this information with the 
U.S. Fish and Wildlife Service. If species' identities are known, please list them next. 

State and Federal threatened and endangered species: Western yellow-billed cuckoo 
[Coccyzus americanus occidentalis], southwestern willow flycatcher [Empidonax traillii 
extimus], coastal California gnatcatcher [Polioptila californica californica], and least Bell's 
vireo [Vireo bellii pusillus] have been reported near the Area 3 Site (CDFG, 2005).  
However, it is unlikely that any of these species will occur in Area 3 because they prefer 
riparian woodland habitat that is not present within the golf courses exposed to 
groundwater in Area 3. 

 
20. Record weather conditions at the time this checklist was prepared: 

Date:   April 6, 2006 
Temperature (°C/°F):  68ºF   Normal daily high temperature:  70 ºF 
Wind (direction/speed): none   Precipitation (rain, snow): none during visit 

(> 1 inch in past 48 hrs) 
      Cloud cover: partly cloudy 
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IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 
 
Several City of Alhambra staff met with us for the site visit at the Alhambra Municipal Golf 
Course at 1:00 p.m. on Thursday April 6, 2006: 

Christine Montan, City of Alhambra, Director of Utilities (Phone: (626) 570-5065) 
Tom Coleman, City of Alhambra, Deputy Director of Utilities (Phone: (626) 570-3280) 
Tom Cardoza, City of Alhambra, Parks Superintendent  
Brian Dickinson, City of Alhambra, Utilities Manager (Cell Phone: (626) 945-6385) 
Jerry Weiss – Alhambra Municipal Golf Course Golf Pro 
Bill Newman, Golf Course Superintendent, Alhambra Municipal Golf Course (Phone: 
(626) 293-3264, contracted from Valley Crest, Alhambra Municipal Golf Course 
Maintenance) 
 
We discussed course maintenance and drove to the pump house, located south of the 
clubhouse and adjacent to the park on the west side of the course.  One well and one pump 
draw groundwater for irrigation at the Alhambra Municipal Golf Course.  Water depth at 
the time of this site visit was 245 feet bgs.  The pump draws water from 286 feet bgs.  During 
peak summer heat (July – September) the pump operates continually to discharge 
200 gal/min (maximum 288,000 gallons per day) into a 43,500 square feet (approximately 
1 acre) holding pond.  Irrigation demands (calculated by Jerry to be approximately 
0.155 gal/ft2/day), draw down the water level in the pond during night irrigation. The pond 
is refilled for up to 24 hours per day, as needed.  This irrigation volume is barely enough to 
keep the course green.  A nearby fire hydrant line is tapped (400-500 gal/min) to provide an 
alternative water source when the well pump is under repair.  Future plans for irrigation 
water sources include the potential for a potable water connection at the south end of the 
course.  Potable water is used to irrigate flowers and shrubs at the clubhouse.  Well waters 
are reported to be very basic.  Fertilizer is added to irrigation water pumped from the lower 
pond. 

Three water features (i.e., ponds) were built in 1982 when the course increased from 9 to 
18 holes.  It was during this renovation that groundwater was initially used for irrigation.  
The two ponds on the western side of the course are referred to as the upper ponds and 
currently receive potable water.  Overflow from the upper ponds discharges across the 
course in a partially-above-ground channel and partially-subterranean culvert to discharge 
into the lower pond to the east.  The lower pond primarily receives groundwater pumped 
directly from the well.  However, no groundwater is typically pumped into the lower pond 
during winter (November – April) when rain maintains pond depth.  The groundwater 
discharges to the pond approximately 5 feet from the water’s edge and cascades into the 
pond over a concrete bank.  All the ponds are 11 to 16 feet deep, lined with concrete, and 
each has a fountain for aeration (approximately 150-180 gal/min).  Overflow from the lower 
pond is discharged into Alhambra Wash. 

Mosquitofish (Gambusia sp.) and western pond turtles (Chrysemys picta) were present in all 
ponds and bass (Micropterus spp.) were observed in the lower pond.  Waterfowl (mallard 
[Anas platyrhynchos], mandarin ducks [Aix galericulata], American coots (Fulica americana), 
Canada goose [Branta canadensis]) and piscivorous avian wildlife (double-crested cormorant 
[Phalacrocorax auritus] and osprey [Pandion haliaetus]) were observed in and near the ponds.  
Coyote (Canis latrans), red fox (Vulpes vulpes), skunks (Mephitis mephitis), and tree squirrels 
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(Sciurus sp.) are also present at the course, although only squirrels were observed during the 
site visit.  No abnormal wildlife behaviors or animal mortalities were reported other than a 
fish kill (carp) in the lower pond due to low oxygen approximately 10 years ago.  Several 
dead turtles were observed during the site visit that had drowned against the overflow 
grate in the upper ponds.  Cupper sulfate, sulfuric acid, and ozone are used for algae 
control. 
 
The Alhambra Municipal Golf Course site visit ended at 3:00 p.m., April 6, 2006 
 
Completed by:    Cameron A Irvine  Affiliation: CH2M HILL  
 
Additional Preparers:    N/A 
 
Site Manager:   
Bill Newman, Course Superintendent  
ValleyCrest Golf Course Maintenance 
630 S. Almansor 
Alhambra, CA 91801 
(626) 688-8102 
 
Date:    April 10, 2006 
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II. TERRESTRIAL HABITAT CHECKLIST 
 
IIA. WOODED 
 
1. Are there any wooded areas at the site?  yes  no                                                            

If no, go to Section IIB: Shrub/Scrub. 

2. What percentage or area of the site is wooded? (20%). Indicate the wooded area on the 
site map which is attached to a copy of this checklist. Please identify what 
information was used to determine the wooded area of the site. 

Estimated from aerial photo 
 
3. What is the dominant type of vegetation in the wooded area? (Underline one: 

Evergreen/Deciduous/Mixed) Provide a photograph, if available.     

Dominant plants, if known:  
pepperwood [Umbellularia californicus],  
junipers [Juniperus spp.],  
eucalyptus [Eucalyptus globulus],  
oak [Quercus spp.],  
palm and ornamental shrubs 

 
4. What is the predominant size of the trees at the site? Use diameter at breast height.   

 0-6 in.    6-12 in.    > 12 in. 
 
5. Specify type of understory present, if known. Provide a photograph, if available. 

 None 
 
IIB. SHRUB/SCRUB 
 
1. Is shrub/scrub vegetation present at the site?  yes  no                                                             

If no, go to Section IIC: Open Field. 

2. What percentage of the site is covered by scrub/shrub vegetation? (___ % / ____acres). 
Indicate the areas of shrub/scrub on the site map. Please identify what information 
was used to determine this area. 

3. What is the dominant type of scrub/shrub vegetation, if known? Provide a 
photograph, if available. 

4. What is the approximate average height of the scrub/shrub vegetation?   

 0-2 feet    2-5 feet    > 5 feet 
 
5. Based on site observations, how dense is the scrub/shrub vegetation?   

 Dense    Patchy    Sparse 
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IIC. OPEN FIELD 
 
1. Are there open (bare, barren) field areas present at the site?  yes  no                                       

If yes, please indicate the type below: 

 Prairie/plains   Savannah   Old field   Other (greens, fairways, rough, tees) 
 
2. What percentage of the site is open field? (80%). Indicate the open fields on the site 

map. 

3. What is/are the dominant plant(s)? Provide a photograph, if available. 

Poa and other ornamental grasses 
 
4. What is the approximate average height of the dominant plant?                        

Approximately 2 inches. 

5. Describe the vegetation cover:   Dense   Sparse   Patchy 

 
 
IID. MISCELLANEOUS 
 
1. Are other types of terrestrial habitats present at the site, other than woods, 

scrub/shrub, and open field?  yes  no If yes, identify and describe them below. 

2. Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on the site 
map. 

3. What observations, if any, were made at the site regarding the presence and/or 
absence of insects, fish, birds, mammals, etc.? 

Fish and wildlife observations are noted above in the Summary of Observations and Site Setting. 

4. Review the questions in Section I to determine if any additional habitat checklists 
should be completed for this site. 

 

III. AQUATIC HABITAT CHECKLIST -- NON-FLOWING SYSTEMS 
Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, 

Wetland Habitat Checklist 
 
1. What type of open-water, non-flowing system is present at the site? 

 Natural (pond, lake)  Artificially created (lagoon, reservoir, canal, and impoundment) 
 
2. If known, what is the name(s) of the waterbody(ies) on or adjacent to the site? 

2 upper ponds and 1 lower pond  
 
3. If a waterbody is present, what are its known uses (e.g.: recreation, navigation, etc.)? 

4. What is the approximate size of the waterbody(ies)?                                                                 
Each approximately 1 acre (43,500 square feet) 
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5. Is any aquatic vegetation present?  yes  no  If yes, please identify the type of 
vegetation present if known. 

 Emergent   Submergent    Floating 
 
6. If known, what is the depth of the water?  

11 – 16 feet  

7. What is the general composition of the substrate? Check all that apply. 

 Bedrock     Sand (coarse)   Muck (fine/black) 
 Boulder (>10 in.)    Silt (fine)    Debris 
 Cobble (2.5-10 in.)    Marl (shells)   Detritus 
 Gravel (0.1-2.5 in.)    Clay (slick)    Concrete 
 Other (specify)       

 
8. What is the source of water in the waterbody? 

 River/Stream/Creek   Groundwater  (lower pond)  Potable water (Upper Ponds) 
 Industrial discharge   Surface runoff 

9. Is there a discharge from the site to the waterbody?  yes  no                                           
If yes, please describe this discharge and its path.                                                                                           
Ponds are fed through irrigation/water lines. 

10. Is there a discharge from the waterbody?  yes  no If yes, and the information is 
available, identify from the list below the environment into which the waterbody 
discharges. 

       River/Stream/Creek   onsite  offsite        Distance: 150 feet to Alhambra Wash 
       Groundwater    onsite   offsite 
       Wetland     onsite   offsite         Distance:  
       Impoundment    onsite   offsite 
 
11. Identify any field measurements and observations of water quality that were made. 

For those parameters for which data were collected provide the measurement and the 
units of measure below: 

Area: 43,500 square feet for each pond 
Depth (average): 13 feet 
Temperature: N/A (depth of the water at which the reading was taken: N/A)  
pH: N/A 
Dissolved oxygen: N/A 
Salinity: N/A 
Turbidity (clear, slightly turbid, turbid, opaque): turbid (Secchi disk depth N/A) 
Other (specify): N/A 

12. Describe observed color and area of coloration. 

Light brownish throughout upper ponds 
Moderately clear in lower pond. Algae blooms occur in summer. 

13. Mark the open-water, non-flowing system on the site map attached to this checklist. 

See attached. 
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14. What observations, if any, were made at the waterbody regarding the presence and/or 
absence of benthic macroinvertebrates, fish, birds, mammals, etc.? 

mosquitofish (Gambusia sp.)  
bass (Micropterus spp.) – lower pond 
Koi (upper ponds) 
 

IV. AQUATIC HABITAT CHECKLIST -- FLOWING SYSTEMS 
Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, Wetland 
Habitat Checklist. 
 
1. What type(s) of flowing water system(s) is (are) present at the site? 

 River    Stream     Creek 
 Dry wash   Arroyo     Brook 
 Artificially created ditch, etc.)  Intermittent Stream  Channeling 
 Other (specify)       

2. If known, what is the name of the waterbody?  

Alhambra Wash 

3. For natural systems, are there any indicators of physical alteration (e.g., channeling, 
debris, etc.)?  yes  no If yes, please describe indicators that were observed. 

N/A 
 
4. What is the general composition of the substrate? Check all that apply. 

 Bedrock     Sand (coarse)   Muck ( fine/black) 
 Boulder (>10 in.)    Silt (fine)    Debris 
 Cobble (2.5-10 in.)    Marl (shells)   Detritus 
 Gravel (0.1-2.5 in.)    Clay (slick)    Concrete 
 Other (specify)       
 

5. What is the condition of the bank (e.g., height, slope, extent of vegetative cover)? 

Five foot vertical concrete banks 
 
6. Is the system influenced by tides?  yes  no                                                                      

What information was used to make this determination? 

7. Is the flow intermittent?  yes  no                                                                                               
If yes, please note the information that was used in making this determination.  

The drainage canal was barely flowing during this site visit.  
 
8. Is there a discharge from the site to the waterbody?  yes  no                                                            

If yes, please describe the discharge and its path. 

Some surface runoff drains into the ponds and overflows into Alhambra wash. 
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9. Is there a discharge from the waterbody?  yes  no If yes, and the information is 
available, please identify what the waterbody discharges to and whether the 
discharge is on site or off site. 

The Alhambra Wash drains into the San Gabriel River approximately 5 miles south of the site. 
 
10. Identify any field measurements and observations of water quality that were made. 

For those parameters for which data were collected, provide the measurement and the 
units of measure in the appropriate space below: N/A 

11. Describe observed color and area of coloration.  

N/A 
 
12. Is any aquatic vegetation present?  yes  no                                                                              

If yes, please identify the type of vegetation present, if known. 

 Emergent   Submergent    Floating 
 

13. Mark the flowing water system on the attached site map. 

See attached. 
 
14. What observations were made at the waterbody regarding the presence and/or 

absence of benthic macroinvertebrates, fish, birds, mammals, etc.? 

N/A 

 
V. WETLAND HABITAT CHECKLIST 

1. Based on observations and/or available information, are designated or known 
wetlands definitely present at the site?  yes  no 

Please note the sources of observations and information used (e.g., USGS Topographic 
Maps, National Wetland Inventory, Federal or State Agency, etc.) to make this 
determination. 

 
2. Based on the location of the site (e.g., along a waterbody, in a floodplain) and site 

conditions (e.g., standing water; dark, wet soils; mud cracks; debris line; water marks), 
are wetland habitats suspected?  yes  no                                                                                        
If yes, proceed with the remainder of the wetland habitat identification checklist. 

3. What type(s) of vegetation are present in the wetland? 

 Submergent    Emergent 
 Scrub/Shrub    Wooded 
 Other (specify)       
 

4. Provide a general description of the vegetation present in and around the wetland 
(height, color, etc.). Provide a photograph of the known or suspected wetlands, if 
available. 
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5. Is standing water present?  yes  no  

If yes, is this water:  Fresh  Brackish 

What is the approximate area of the water (sq. feet)?  
 
6. Is there evidence of flooding at the site? What observations were noted? 

 Buttressing    Water marks    Mud cracks 
 Debris line    Other (describe below) 

 
7. If known, what is the source of the water in the wetland? 

 Stream/River/Creek/Lake/Pond    Groundwater 
 Flooding      Surface Runoff 

 
8.  Is there a discharge from the site to a known or suspected wetland?  yes  no                

If yes, please describe. 

 

9.  Is there a discharge from the wetland?  yes  no. If yes, to what waterbody is 
discharge released?   

      Surface Stream/River   Groundwater   Lake/Pond    Marine 
 
10. If a soil sample was collected, describe the appearance of the soil in the wetland area. 

Underline or write in the best response. 

Color (blue/gray, brown, black, mottled):       
     Water content (dry, wet, saturated/unsaturated):       
 

11. Mark the observed wetland area(s) on the attached site map. 

 

REFERENCES 
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Topographic Map of San Gabriel Valley, showing the Alhambra Municipal Golf Course  

 

Alhambra Municipal Golf Course 
 

Whittier Narrows is 
approximately 7 miles south 
of the site 
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Air Photo of the Alhambra Municipal Golf Course (image downloaded with Google Earth Client, 2006) 
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Upper 
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Upper Pond at Alhambra Municipal Golf Course (April 6, 2006) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Dead turtles at upper pond drain (likely due to storm event) Alhambra Municipal Golf 
Course     (April 6, 2006) 
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Upper Pond water clarity at Alhambra Municipal Golf Course (April 6, 2006) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lower pond at Alhambra Municipal Golf Course (April 6, 2006) 
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Water clarity at Lower Pond inlet from Upper Ponds at the Alhambra Municipal Golf 
Course (April 6, 2006) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lower Pond overflow to Alhambra Wash  (April 6, 2006) 
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Fairway and vault over Alhambra Wash at the Alhambra Municipal Golf Course 
(April 6, 2006) 
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