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APPENDIXD

Ecological Risk Assessment

1.1  PURPOSE AND METHODOLOGY

The purpose of this ERA is to incorporate new data in the evaluation of potential environmental
risks associated with Playa Lake (SWMU 103) at Cannon AFB, Clovis, New Mexico. Previous
evaluations of Playa Lake (SWMU 103) were completed using data collected from the Phase |
RFI (W-C 1998, URS 2010). The results of the 2010 ERA were used, along with other
considerations, as a guide to focus future sampling efforts. Based on the Phase | RFI data, no
significant risks were found to be associated with Playa Lake (SWMU 103) soil (URS 2010).
However, the potential for adverse effects were indicated for the sediment invertebrate
community from exposure to silver and selenium; effects on water column organisms could not
be evaluated completely because water quality standards for some metals are based on dissolved
concentrations, and the Phase | RFI surface water samples were only analyzed for total
concentrations. Additional sediment and surface water samples were collected in October 2010.
In addition to COPEC:s identified using the Phase | RFI data, analyses of the Phase 111 RFI
samples included a suite of PCB congeners, dioxin and furan congeners, and selected petroleum
hydrocarbons. These additional analyses were included at the request of NMED because of the
proximity of Playa Lake (SWMU 103) to former burn areas. The Phase 111 RFI sediment and
surface water samples were analyzed as follows:

Surface Water Analytes

Sediment Analytes

PCB Congeners PCB Congeners
Dioxins/Furans Dioxins/Furans
Lead (total and dissolved) Arsenic
Selenium (total and dissolved) Selenium
Silver (total and dissolved) Silver
Vanadium

Diesel Range Organics
Oil Range Organics
Gasoline Range Organics

This report presents an ERA incorporating the Phase 11l RFI data. This ERA follows the
procedures of the HWB of NMED Guidance for Assessing Ecological Risks Posed by
Chemicals: Screening-Level Ecological Risk Assessment (NMED 2008), USEPA’s Ecological
Risk Assessment Guidance for Superfund (USEPA 1997a), and USEPA’s Guidelines for
Ecological Risk Assessment (USEPA 1998). Details of the procedures used in this risk
assessment were presented in the previous ERA (URS 2010).

1.2 DATA EVALUATION

Because considerable changes have been made at Cannon AFB since 1994 that have affected
Playa Lake (SWMU 103), specifically the installation of a new WWTP in 1998, the types of
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APPENDIXD Ecological Risk Assessment

discharges that Playa Lake (SWMU 103) now receives have changed since the Phase | RFI
sampling. Therefore, the 2010 data are a better reflection of current conditions in surface water.
In addition, surface water samples collected in Phase | RFI were not analyzed for the dissolved
concentration of metals. Water quality standards for lead and silver are based on the dissolved
concentration. For these reasons, only the surface water results from 2010 were used in this risk
assessment. Summary statistics for the surface water samples are presented in Table 1.

Sediment, on the other hand, has low mobility and contaminants, particularly metals, may persist
over time. The sediment on the bottom of Playa Lake (SWMU 103) is likely to contain the
deposits present in Phase | RFI, as well as deposition accumulated through 2010. Therefore, data
from both sampling events (Phase | RFI and Phase I11 RFI) were used to estimate exposure
concentrations for metals. Note that PCBs and dioxins/furans were not included in the Phase |
RFI sample analyses. Summary statistics for sediment samples are presented in Table 2.

1.3 PROBLEM FORMULATION

Ecological problem formulation addresses the environmental setting, contaminant fate and
transport, and potential ecological receptor species that may be exposed to contaminants present.
A detailed problem formulation was developed in the 2010 ERA (URS 2010). Playa Lake
(SWMU 103) occupies approximately 13 acres within Cannon AFB. This shallow pond is
maintained at approximately total capacity by inflow from the wastewater treatment plant located
to the west. The lake is an estimated 1,000 feet across the widest part and an estimated 5 feet
deep at the deepest area with a gradually sloping bottom. A detailed description of the site, site
history, current, and future use, potential fate and transport, and assessment and measurement
endpoints were presented in the 2010 ERA (URS 2010). The conceptual site exposure model
(CSEM) for aquatic receptors is included as Figure 7-5 of the Phase 111 RFI report. The
assessment endpoints for the present ERA are those selected in the 2010 ERA (URS 2010) for
aquatic receptors and are:

e Viability and Function of the Water Column Community
e Viability and Function of the Benthic Sediment Community
e Survival, Growth, and Reproduction of Omnivorous Aquatic Birds

e Survival, Growth, and Reproduction of Predatory Aquatic Birds

1.3.1 Identification of Chemicals of Potential Ecological Concern

Chemicals of potential ecological concern (COPECS) were selected by comparing maximum
concentrations of chemicals with ESVs, Selection of ESVs and their sources were presented in
the 2010 ERA (URS 2010). However, PCBs and dioxins/furans were not included in the
previous evaluation.

Because PCBs, dioxins and furans have been shown to cause toxic responses similar to those
caused by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), the most potent congener, a
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APPENDIXD Ecological Risk Assessment

methodology for estimating the combined exposure and toxicity of these mixtures was applied.
Toxicity equivalency factors (TEFs) have been developed for each congener that reflects its
toxicity relative to TCDD (NMED 2000). Exposure was estimated by applying the appropriate
TEF to each congener and then summing the results to calculate a TCDD toxic equivalent (TEQ)
that can be compared with toxicity reference values (TRVs) for TCDD. This methodology was
applied in the screening step of this risk assessment using the maximum detected concentration
for surface water (Tables 1) and sediment (Table 2). For ecological receptors, it has been shown
that the relative toxicity of the various congeners differs between mammals and birds (Van den
Berg et al. 1998). Because the higher-trophic level assessment endpoints selected for SWMU
103 are aquatic birds, bird-specific TEFs were used to derive TEQs for surface water and
sediment. Calculation of the avian TEQ is presented in Table 3.

USEPA Region 5 (USEPA 2003) has developed surface water and sediment ESLs for TCDD.
The surface water ESL for TCDD (3.0E-9 pg/L) is a chronic value derived to be protective of
wildlife receptors. The sediment ESL (1.20E-7 mg/kg) was, in turn, derived based on
equilibrium partitioning using the surface water ESL (USEPA 2003).

For surface water, the maximum concentration of lead (dissolved) exceeded its ESV (Table 1).
Therefore, lead was retained as a COPEC. Selenium was not detected in either the dissolved or
total analyses and is not retained as a COPEC. Although silver was detected in the analysis
measuring the total concentration, it was not detected in the dissolved analysis upon which the
ESV is based. Therefore, it was not considered a COPEC. PCBs and dioxin/furans were
retained as COPEC:s for higher trophic-level receptors because of their bioaccumulation potential
and will be evaluated as 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)-toxic equivalents.

For sediments, arsenic, selenium, and silver exceeded their respective sediment ESVs and were
retained as COPECs (Table 2). A sediment ESV was not available for vanadium. The
uncertainty associated with the lack of relevant toxicity information for vanadium is discussed in
the Uncertainty Assessment (Section 1.6.2). Vanadium has a low bioaccumulation potential and
was, therefore, not considered a potential risk to higher trophic-level receptors. Similarly,
arsenic has a low bioaccumulation potential and was not considered a potential risk to higher
trophic-level receptors. Selenium is considered potentially bioaccumulative and was therefore
retained for evaluation of both direct and ingestion exposures. Silver was also retained for both
direct and ingestion exposures. Although generally not considered a bioaccumulative
constituent, silver was evaluated for the ingestion pathway consistent with the 2010 ERA. PCBs
And dioxins/furans were retained as ingestion COPECs because their cumulative TEQs exceeded
the ESV. Sediment COPECs are arsenic, selenium, silver, PCBs and dioxins/furans. PCBs and
dioxins/furans were evaluated as TCDD-toxic-equivalents.

1.3.1.1  Inorganic Background Comparisons

There are no background data for sediment and surface water; therefore, all inorganics were
retained as COPEC:s.
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1.3.2 COPEC and Assessment Endpoint Summary

A summary of COPECs for specific assessment endpoints is presented in the following table:

Assessment Endpoint COPEC and Media
Viability and Function of the Water Column Community | Direct exposure to lead in surface water
Viability and Function of the Benthic Sediment Direct exposure to arsenic, selenium, and silver in
Community sediment
Survival, Growth, and Reproduction of Omnivorous Ingestion exposure to selenium, silver, PCBs, and
Aquatic Birds dioxins/furans in sediment and PCBs and dioxins/furans

in surface water

Survival, Growth, and Reproduction of Predatory Ingestion exposure to selenium, silver, PCBs, and
Aquatic Birds dioxins/furans in sediment and PCBs and dioxins/furans

in surface water

14  EXPOSURE ASSESSMENT

The exposure analysis addresses two exposure routes: (1) direct exposures for plant and benthic
invertebrate community endpoints, and (2) ingestion exposures for higher trophic-level receptors
that may be consuming contaminated prey and sediment. The ingestion exposure model used for
higher-trophic level receptors was presented in the 2010 ERA (URS 2010), and the same model
and assumptions were used in the current ERA with the exception of PCBs and dioxins/furans
(discussed below).

14.1 Calculation of Exposure Point Concentrations

A reasonable and conservative estimate of the chemical concentration that an organism is
exposed to is represented by the upper 95” confidence limit of the mean (95% UCL). USEPA
recommends a minimum of eight samples for calculating UCLs (USEPA 2007). For sample
sizes of eight or greater, USEPA’s ProUCL 4.00.05 software (USEPA 2010) was used to
calculate 95% UCLs. The exposure point concentrations (EPCs) used to estimate risk were the
lower of the maximum and the 95% UCL. For analytes with fewer than eight samples, the
maximum concentration was used as the EPC. Data distribution and methodology for
calculating 95% UCLSs are presented in Table 4. ProUCL output tables for UCLs are provided
in Attachment 1.

As noted in Section 1.3.1, the various isomers of dioxins and furans have different levels of
toxicity, with TCDD being the most toxic. In addition, certain PCBs are similar to dioxin in the
nature of their toxicity. For risk assessment purposes, a toxicity equivalence procedure was used
to describe the cumulative toxicity of complex mixtures of these compounds. Because there
were only six samples analyzed for PCBs and dioxins/furans, the maximum detected
concentration was used to calculate individual TEQs. TEQs were totaled separately for PCBs
and dioxin/furans. TEQ calculations are presented in Table 3.

Cannon Air Force Base D-4
Phase Ill RCRA Facility Investigation

Playa Lake (SWMU 103)
Q:\1617\0402\Phase 11l RFI SWMU 103\Final\Clean\Appendix D\1. EcoRiskTEXT SWMU 103 rev0.doc




APPENDIXD Ecological Risk Assessment

It is noted that the presence of outliers can result in an EPC that over-estimates potential
exposure. Therefore, data for COPECs with greater than eight samples were evaluated using the
outlier test available in USEPA’s ProUCL 4.00.05 software. ProUCL outputs for outlier tests are
provided in Attachment 1. For sediment, one outlier each was found for arsenic, selenium,
silver and vanadium. Arsenic, selenium, and silver outliers were found in the Phase | RFI
dataset and in one sample: CAN103-1031-5001. For arsenic, the outlier concentration was 10.8
mg/kg; the selenium outlier was 13.2 mg/kg; the silver outlier was 33.7, and the vanadium outlier
was 130 mg/kg. The presence of outliers and their affects on the risk assessment is discussed in
the Uncertainty Analysis (Section 1.6.2).

142 Estimating COPEC Concentrations in Diet Items

The average daily dose (ADD) of each COPEC includes an estimate of tissue concentrations in
the dietary items for the mallard and black-crowned night heron. The concentration of COPECs
in food items is estimated using a biotic uptake/accumulation factor specific to the COPEC and
prey organism. Factors and algorithms for uptake of selenium and silver were presented and
discussed in detail in the 2010 ERA (URS 2010). PCBs and dioxins/furans were not included in
the Phase | RFI analyses evaluated in the 2010 ERA, therefore, values and rationale for selecting
biotic uptake factors are presented here. While the 2010 ERA estimated selenium and silver
concentrations in fish (as a surrogate for the salamander) by the relationship between the
concentrations in prey (invertebrates) relative to fish tissue, such data were not readily available
for the subject PCB congeners and dioxins/furans. Therefore, benthic invertebrate and fish tissue
concentrations were estimated using the relationship between sediment concentrations and fish
tissue concentrations.

USEPA’s Biota-Sediment Accumulation Factor (BSAF) Database (USEPA 2009) was searched
for freshwater, sediment-to-benthic invertebrate and sediment-to-fish BSAFs for PCBs and
dioxins/furans. Fish BSAFs were used for estimating the exposure concentration in salamanders
inhabiting Playa Lake (SWMU 103). Uptake data for benthic invertebrate and demersal fish
were found for several congeners of PCBs. A weighted-mean BSAF for benthic invertebrates
was calculated to be 1.65 using data for PCB congeners applicable to this ERA. Similarly, a
weighted mean fish BSAF for PCBs was calculated to be 1.99. BSAF data and calculations for
PCBs are presented in Table 5. From the same database, a sediment-to-fish BSAF was
calculated as 0.178 for dioxins/furans using data on demersal fish (Table 6). Because a benthic
invertebrate BSAF for dioxins/furans was not identified, the value for fish was selected as a
surrogate value. BSAFs for PCBs and dioxins/furans are expressed on a wet weight basis while
ADD estimates are in dry weight. A conversion factor assuming 75 percent water content was
used for fish and benthic invertebrates (USEPA 1993). Note that the BSAFs for PCBs and
dioxins/furans are based on the percent organic carbon in the sediment and percent lipids in the
organism. BSAF was used to estimate PCB and dioxins/furan concentrations in invertebrates
and fish tissue as follows:
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Cprey = Csediment * BSAF * flipid/fOC

where:
Corey = concentration in invertebrate or fish tissue (mg/kg wet weight)
Csediment = CONcentration in sediment (mg/kg dry weight)
fipid = fraction lipid:

- invertebrates - 1% based on average of 0.45% from McKee (1992) and 1.7%
from Morrison et al. (1996). 1% also approximates the average lipid content
for the aquatic worm Lumbriculus variegatus from the USACE Waterways
Experiment Station BSAF database (USACE 2009).

- Fish - 5% based on average wholebody lipids in demersal and pelagic
freshwater fish (page C-16, USEPA 1997b).

foc = fraction organic carbon - assumed 1%

Biotic uptake factors for inorganics are expressed in dry weight and are not dependent on organic
carbon or lipid content; therefore, no conversion was necessary.

1.5  TOXICITY ASSESSMENT

Two types of toxicity data were necessary for this risk assessment: (1) direct exposure toxicity
reference values (TRVSs) for sediment and water column organisms; and, (2) indirect oral
exposure TRVs for evaluating the ingestion pathway for aquatic birds.

15.1 Direct Exposure Toxicity Reference Values

For surface water, lead was the only direct exposure COPEC identified. The TRV used for lead
is the New Mexico surface water quality standard. In order to better evaluate potential risks in
sediments, a range was defined with the lower bracket being a no-effects concentration and the
upper bracket a lowest-effects concentration. For sediment, the no-effects level is referred to as
a threshold effect concentration (TEC), below which adverse effects are unlikely. The lowest
effects concentration is referred to as the probable effects concentration (PEC), above which
adverse effects are likely. The rationale for selection of TRVs was included in the 2010 ERA
(URS 2010). Although the sediment ESV (selected from Region 5’s ESLS) is considered
protective of all aquatic life, the value was derived using a wildlife exposure model. Toxicity
studies on the direct effects of TCCD and related compounds were not found. A study by West et
al. (1997) found some species of freshwater benthic invertebrates exposed to TCDD in their diet
were able to accumulate relatively high concentrations of TCDD in their tissue without
experiencing toxic effects. This suggests that the benthic invertebrate community may not be as
sensitive to TCDD as are birds and mammals, and that levels protective of birds is also
protective of aquatic organisms in general.
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1511 Sediment TRVs for Silver

The ESV used for silver in sediment was the lowest TEC-equivalent found in the literature (1 mg
silver/kg). The source of this value was a study by Long et al. (1995) in which toxicity data on a
number of organics and inorganics were reviewed. However, the data were generally associated
with co-occurring contaminants and the predictive ability specific to silver is unknown.
Furthermore, their review focused on marine and estuarine sediment; the similarity of
marine/estuarine and freshwater systems in terms of toxicity is unknown. More recent empirical
studies on the toxicity specific to silver in freshwater sediment found no observed effects
concentrations (NOECs) and lowest observed effects concentrations (LOECS) to range from 12
mg/kg to 2,200 mg/kg (Call et al. 1999, 2006). The NOEC and LOEC for the most sensitive
species, Hyalella azteca, were 12 mg/kg and 31 mg/kg, respectively. Therefore, these values
were used to further evaluate silver in sediment.

152 Oral Toxicity Reference Values

TRVs for the ingestion pathway are chemical-specific, daily oral doses expressed in relation to
body weight (mg/kg body weight per day [BW/day]). As with direct exposures in sediments,
values were selected to represent a range of possible effects. The lower bracket selected was a
no-observed-adverse-effects level (NOAEL) and the upper bracket a lowest-observed-adverse-
effects level (LOAEL). With the exception of PCBs and dioxins/furans, NOAELs and LOAELSs
and the rationale for selecting them were presented in the 2010 ERA (URS 2010), as listed
below.

Because the subject PCB congeners are similar in toxicity to dioxins/furans, PCBs and
dioxins/furans were evaluated as TCDD-equivalents, expressed as the sum of their respective
TEQs. Few data were available on the toxicity of TCDD to avian species. Following the
selection rationale outlined in the 2010 ERA, toxicity data were reviewed for oral TRVs
appropriate to the receptor species. Gilbertson (1983; as cited in Eisler 1986) reported a decrease
in reproduction for herring gulls fed 0.001 mg dioxins/kgBW/day for 21 days. A NOAEL was
not reported for this study; however, the LOAEL was divided by an uncertainty factor of 10 to
generate a NOAEL of 0.0001 mg TCDD/kgBW/day.

Table 7 presents a summary of oral TRVs for selenium, silver, and TCDD.

16  RISK CHARACTERIZATION

The function of the risk characterization is to evaluate the multiple lines of evidence collected
during the ERA in order to characterize the potential risks to the assessment endpoints. Risk
characterization has two principle components: risk estimation and risk description. These two
components are bridged by an uncertainty analysis which provides a qualitative discussion of the
uncertainties inherent in each step of the ERA process and how they may affect the risk
estimation. The risk description then provides an interpretation of potential risks in the context
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of uncertainty. This information is provided to help the risk managers judge the likelihood and
ecological significance of the risk estimation.

16.1 Risk Estimation

This section provides an estimate of risk in the form of ecological screening quotients (ESQs) for
single chemicals. The ESQ is the ratio of the exposure concentration (or dose) to the TRV
concentration (or dose). ESQs are presented and discussed in the following sections for each
assessment endpoint.

1.6.1.1  Viability and Function of the Water Column Community

The COPEC identified for surface water was lead. Lead was detected once in the six samples
collected in 2010. The dissolved concentration (4.6 pg/L) compared with the water quality
standard (3 pg/L) results in an ESQ of 1.5. However, the dissolved concentration reported for
lead was higher than that reported for the total concentration (2.1 pug/L). The reason for this is
not apparent. The uncertainty associated with this result is discussed in the Uncertainty
Assessment below.

1.6.1.2  Viability and Function of the Benthic Sediment Community

COPEC:s for sediment-dwelling invertebrates were arsenic, selenium, and silver. The TEC-based
and PEC-based ESQs were greater than one for selenium (Table 8); however, the TEC-based
ESQ and the PEC-based ESQ were relatively small (1.9 and 1.2, respectively). The TEC-based
ESQ for silver was 1.5, and the PEC-based ESQ was less than 1 (0.6). This suggests a low
probability of risk for the benthic sediment community from exposure to these constituents.
Although the sediment ESV for TCDD was exceeded, the ESV is based on a wildlife exposure
model (USEPA 2003); the ESV is assumed to be protective of the benthic and aquatic
communities.

1.6.1.3 Survival, Growth and Reproduction of Omnivorous Aquatic Birds

The ADDs for the omnivorous mallard are presented in Table 9 and the ESQs in Table 10. All
NOAEL- and LOAEL-based ESQs are less than one. This suggests a low probability of risk for
omnivorous aquatic birds.

1.6.1.4  Survival, Growth and Reproduction of Predatory Aquatic Birds

The black-crowned night heron was selected as a representative of predatory aquatic birds. The
ADD:s for the heron are presented in Table 9 and the ESQs in Table 10. All NOAEL- and
LOAEL-based ESQs are less than one. This suggests a low probability of risk for predatory
aquatic birds.
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APPENDIXD Ecological Risk Assessment

1.6.2 Uncertainty Analysis

Within any of the steps of the ecological risk evaluation process, assumptions must be made due
to a lack of absolute scientific knowledge. Regulatory risk evaluation methodology requires that
conservative assumptions be made throughout the risk evaluation to ensure that receptor
populations are protected and ecological risks are appropriately quantified. As a result of
cumulative conservatism, when all of the assumptions are combined, it is more likely that risks
are overestimated rather than underestimated. Sources of uncertainties associated with the ERA
are:

e Data collection and evaluation
e Exposure assessment

e Toxicity assessment

e Risk estimation

These sources of uncertainty were discussed in depth in the 2010 ERA (URS 2010). Only
uncertainties specific to the current ERA are discussed below.

16.2.1 Uncertainties Associated with Data Collection and Evaluation

The number of surface water samples collected in 2010 was limited (n = 6). The degree to which
these samples represent water quality in the lake contributes to uncertainty. However, samples
were located close to where contamination was known to occur. Detection frequencies were low
(0% to 17%), as were the detected concentrations. It is unlikely that the risk estimates for
exposure to surface water are under-estimated. However, there is uncertainty in the reliability of
surface water results for lead because the dissolved concentration exceeded the total
concentration. Possible reasons for this could be introduction of contamination or interference in
the filtering process. Therefore, it is premature to conclude that lead in surface water has a
potential for adverse effects. The fact that lead was detected in only one of the six samples
suggests that lead is unlikely to be of ecological concern.

Sediment data collected in the Phase | RFI and Phase Il RFI were combined for calculating risks
estimates. It was assumed that sediment present during the Phase | RFI would still be present
during the Phase 111 RFI. It is possible that sediment present during the Phase | RFI has been
transported, dispersed, and diluted by discharge, surface runoff or seasonal turnover in the lake
and that the Phase 111 RFI data are indeed representative of current conditions. Because
maximum concentrations of inorganics were detected in the earlier data, potential risks may be
overestimated.

A further consideration is the presence of outliers in the data that have likely produced an
inflated UCL. Maximum detected concentrations were shown to be outliers for arsenic,
selenium, silver and vanadium and were all found in the same sample. In Phase Ill, previous
sediment sampling locations were re-sampled; repeat sampling of these locations is likely to
have introduced a bias that would result in an over-estimate of potential risk.
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1.6.2.2  Uncertainties Associated with the Exposure Assessment

For the exposure assessment, uncertainties are associated with selection of PCB and TCDD
BSAFs for the ingestion COPECs. BSAF data were not inclusive of all congeners of the subject
PCBs and dioxins/furans. BSAFs may be greater or less than the value used; thus risks may be
over- or under-estimated.

1.6.2.3  Uncertainties Associated with the Toxicity Assessment

Uncertainties associated with the toxicity assessment are discussed in detail in the 2010 ERA
(URS 2010). For the current ERA, uncertainty applies to the minimal availability of avian oral
toxicity data for TCDD. This may result in an over- or under-estimate of potential risks.

1.6.2.4 Uncertainties Associated with the Risk Estimation

An uncertainty in the risk estimation for this ERA is the degree to which the EPCs represent the
exposures at the site. Because there were outliers in the dataset, exposures and subsequent risk
estimates are likely to be overestimated. This applies only to arsenic, selenium, and vanadium in
sediment for which outliers were statistically identified. The outliers for all of these constituents
were detected in the Phase | RFI dataset, and specifically in sample CAN103-1032-5001.
Although not a statistical outlier, the maximum for silver was also detected in this sample.

Potential risks to sediment-dwelling organisms could not be evaluated for vanadium or
dioxins/furans because toxicity data were lacking. This may lead to an underestimate of risk
with respect to evaluation of the benthic sediment community. However, some freshwater
benthic organisms have been shown to be relatively tolerant of elevated concentrations of TCDD
and related compounds in their environment, diet, and tissue (West et al. 1997). It is assumed
that the screening values derived for the protection of higher trophic level receptors is protective
of other aquatic organisms.

1.6.3 Risk Description

The main objective of risk management decisions is to reduce ecological risks to levels that will
result in recovery and maintenance of healthy local populations and communities of biota
(USEPA 1999). Risk description provides an interpretation and discussion of potential risks to
assessment endpoints in the context of uncertainty and provides information to help the risk
manager judge the likelihood and ecological significance of the risk estimates. As discussed in
the Uncertainty Analysis, conservative assumptions were used in estimating risk to all
assessment endpoints.

In this evaluation, the risk process consisted of comparing an EPC with a TRV, the ratio of
which was expressed as a hazard quotient. These HQs contribute to the “line-of-evidence” for
interpreting the potential for ecological impact. The HQ tool as applied in the ecological risk
evaluation should not be construed as an accurate “measure” of risk, but rather as an “indication”
of the potential for risk to be used in conjunction with other lines of evidence in determining
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whether further evaluation may be warranted. NOAELSs should not be interpreted as a
concentration or dose above which an effect will occur; it is a no-effects level. The LOAEL is
the upper-bound threshold above which toxic effects are more likely to occur. For most
assessment endpoints evaluated in this ecological risk assessment, LOAEL- or LOEC-based
concentrations were not exceeded. The HQoagL for the benthic invertebrate community
exposed to selenium was, at 1.2, slightly greater than one.

Because ecological receptors are potentially exposed to multiple COPECSs, consideration should
be given to their combined effects. A cumulative ESQ can be derived by summing ESQs for
COPEC:s provided that they affect the same target organs/systems, the measurement endpoints
were similar, and the tests were of the same exposure durations (NMED 2008). In the case of the
ingestion COPEC:s identified for Playa Lake, these criteria are not met. The measurement
endpoint for the selenium TRVs was mortality after a two-week study duration, the TRVs for
silver were based on changes in growth after five weeks of exposure, and effects on reproduction
was the measurement endpoint for the TCDD TRVs (Appendix D, Table 7). Because the TRVs
for the COPEC:s in this evaluation were derived from toxicity studies of differing durations and
addressing different endpoints, their ESQs cannot be viewed as additive. The measurement
endpoint that would be expected to have the greatest impact on receptor populations is mortality;
mortality is associated with exposure to selenium (Appendix D, Table 7). ESQLOAELSs for
selenium were less than 1 for both the mallard and the heron (Appendix D, Table 10). The
measurement endpoint for silver was related to growth. Because ESQs for silver were much less
than 1, and because growth reduction has a more subtle effect on receptor populations than does
mortality, potential risk from simultaneous exposure to both selenium and silver are expected to
be low. ESQs for TCDDs were less than 0.05 and are not expected to contribute significantly to
potential risk.

1.7 CONCLUSIONS AND RECOMMENDATIONS

The results of this ERA are summarized in the following table.

Ecological Risk Assessment Summary

Assessment Endpoint Screening Conclusion
Viability and Function of the Benthic Sediment Low potential for risk.
Community
Viability and Function of the Water Column Low potential for risk.
Community

Survival, Growth, and Reproduction of Omnivorous Low potential for risk.
Aquatic Birds

Survival, Growth, and Reproduction of Predatory Low potential for risk.
Aquatic Birds
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TABLE 1
DATA SUMMARY AND IDENTIFICATION OF CHEMICALSOF POTENTIAL ECOLOGICAL CONCERN IN SURFACE WATER
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

. Percent Minimum Maximum Minimum Maximum Surface Water pCOPEC? .
ANALYTE Detections Detected Non-Detect ~ Non-Detect Detection Detection ESV Yes/No Rationale
Metals (ng/L)
Lead, Total 1/6 17% 5.00E-03 5.00E-03 2.10E+00 2.10E+00
3(D) Yes a
Lead, Dissolved 1/6 17% 5.00E+00 5.00E+00 4.60E+00 4.60E+00
Selenium, Total 0/6 0% 1.00E+01 1.00E+01 Not Detected Not Detected 5(7) No b
Selenium, Dissolved 0/6 0% 5.00E+00 5.00E+00 Not Detected Not Detected
Silver, Total 1/6 44% 1.00E+00 1.00E+00 1.20E+00 1.20E+00
2.4 (D-Acute) No b
Silver, Dissolved 0/6 0% 1.00E+00 1.00E+00 Not Detected Not Detected
POLYCHORINATED BIPHENYL CONGENERS (PCB)
(pg/L)
2',3,3",4,4"-Pentachlorobiphenyl (PCB 105) 1/6 17% 1.00E+02 1.00E+02 3.00E+01 3.00E+01
2,3,4,4' 5-Pentachlorobiphenyl (PCB 114) 1/6 17% 1.00E+02 1.00E+02 1.80E+01 1.80E+01
2',3',4,4' 5-Pentachlorobiphenyl (PCB 118) 4/6 67% 1.00E+02 1.00E+02 Not Detected 5.10E+02
2'3,4,4' 5-Pentachlorobiphenyl (PCB 123) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
3,3',4,4' 5-Pentachlorobiphenyl (PCB 126) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156) 3/6 50% 1.00E+02 1.00E+02 8.10E+00 4.90E+01
2,3,3'4,4' 5'-Hexachlorobiphenyl (PCB 157) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected See Avian TEQ below
2,3'4,4'5,5-Hexachlorobiphenyl (PCB 167) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
3,3,4,4' 5,5'-Hexachlorobiphenyl (PCB 169) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
2,2',3,3',4,4' 5-Heptachlorobiphenyl (PCB 170) 4/6 67% 1.00E+02 1.00E+02 1.60E+01 3.50E+02
2,2'3,4,4'5,5-Heptachlorobiphenyl (PCB 180) 6/6 100% 1.00E+02 1.00E+02 5.00E+01 9.00E+02
2,3,3'4,4'5,5'-Heptachlorobiphenyl (PCB 189) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
3,3',4,4"-Tetrachlorobiphenyl (PCB 77) 1/6 17% 1.00E+02 1.00E+02 7.60E+00 7.60E+00
3,4,4'5-Tetrachlorobiphenyl (PCB 81) 0/6 0% 1.00E+02 1.00E+02 Not Detected Not Detected
DIOXINS AND FURANS (pg/L)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,4,7,8-Hexachlorodibenzofuran (HXxCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
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TABLE 1
DATA SUMMARY AND IDENTIFICATION OF CHEMICALSOF POTENTIAL ECOLOGICAL CONCERN IN SURFACE WATER
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

. Percent Minimum Maximum Minimum Maximum Surface Water pCOPEC? .

ANALYTE Detections Detected Non-Detect ~ Non-Detect Detection Detection ESV Yes/No Rationale
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected See Avian TEQ below
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0/6 0% 1.25E+02 1.25E+02 Not Detected Not Detected
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0/6 0% 5.00E+01 5.00E+01 Not Detected Not Detected
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0/6 0% 5.00E+01 5.00E+01 Not Detected Not Detected
1,2,3,4,6,7,8,9-Heptachlorodibenzo-p-dioxin (OCDD) 1/6 17% 2.50E+02 2.50E+02 1.90E+01 1.90E+01
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 0/6 0% 2.50E+02 2.50E+02 Not Detected Not Detected

Total Avian Surface Water TEQ* 3.97E-01 3.00E-03 Yes a

Note: Chronic criterion for silver not available; value is the acute criterion for the dissolved concentration
ESV = Ecological Screening Value (based on New Mexico chronic freshwater standards)
pCOPEC = Preliminary Contaminant of Potential Ecological Concern
1= See Table 3 for calculation of Avian TEQ
D = Dissolved chronic criterion (based on hardness = 100)
T = Total chronic criterion
unc = Uncertain
= Maximum detection exceeds ESV
b= Maximum detection less than ESV
¢ = Uncertain; maximum reporting limit exceeds ESV
d = Chemical not detected; assumed less than ecological effects level
Hg/L = microgram per liter

pg/L = picogram per liter
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TABLE 2
DATA SUMMARY AND IDENTIFICATION OF CHEMICALS OF POTENITAL ECOLOGICAL CONCERN IN SEDIMENT
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Percent Minimum Maximum Minimum Maximum Sediment pCOPEC?

ANALYTE Detections Detected Non-Detect ~ Non-Detect Detection Detection ESV Yes/No Rationale

Metals (mg/kg)
Arsenic 10/10 100% Al detects All detects 2.40E+00 1.08E+01 9.79E+00 Yes c
Selenium 18/22 82% 6.20E-01 7.50E-01 3.30E-01 1.32E+01 2.50E+00 Yes c
Silver 10/10 100% Al detects All detects 9.80E+00 3.37E+01 1.00E+00 Yes c
Vandium 10/10 100% All detects All detects 6.80E+00 1.30E+02 N/A unc a

POLYCHORINATED BIPHENYL CONGENERS (PCB)

(pg/kg)

2',3,3',4,4'-Pentachlorobiphenyl (PCB 105) 6/6 100% All detects All detects 2.30E+01 1.30E+03

2,3,4,4' 5-Pentachlorobiphenyl (PCB 114) 5/6 83% 1.00E+01 1.00E+01 1.40E+01 1.20E+02

2',3'4,4' 5-Pentachlorobiphenyl (PCB 118) 6/6 100% All detects All detects 7.00E+01 3.00E+03

2',3,4,4' 5-Pentachlorobiphenyl (PCB 123) 0/6 0% 1.00E+01 1.00E+01 Not Detected Not Detected

3,3',4,4' 5-Pentachlorobiphenyl (PCB 126) 3/6 50% 1.00E+01 1.00E+01 7.50E-01 3.60E+01

2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156) 6/6 100% All detects All detects 8.60E+00 3.40E+02

2,3,3'4,4' 5'-Hexachlorobiphenyl (PCB 157) 4/6 67% 1.00E+01 1.00E+01 2.00E+00 7.10E+01

2,3',4,4'5,5'-Hexachlorobiphenyl (PCB 167) 3/6 50% 1.00E+01 1.00E+01 1.30E+01 9.30E+01

3,3,4,4'5,5'-Hexachlorobiphenyl (PCB 169) 0/6 0% 1.00E+01 1.00E+01 Not Detected Not Detected

2,2'3,3'4,4',5-Heptachlorobiphenyl (PCB 170) 5/6 83% 1.00E+01 1.00E+01 3.10E+01 2.70E+02

2,2',3,4,4'5,5'-Heptachlorobiphenyl (PCB 180) 6/6 100% All detects All detects 5.80E+01 5.70E+02

2,3,3'4,4'5,5'-Heptachlorobiphenyl (PCB 189) 2/6 33% 1.00E+01 1.00E+01 9.70E-01 6.50E+00

3,3'4,4-Tetrachlorobiphenyl (PCB 77) 6/6 100% All detects All detects 6.70E+00 2.90E+02

3,4,4'5-Tetrachlorobiphenyl (PCB 81) 416 67% 1.00E+01 1.00E+01 7.30E-01 3.40E+01

DIOXINS AND FURANS (pg/g)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HoCDD) 6/6 100% All detects All detects 2.80E+00 3.50E+01

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 2/6 33% 1.25E+01 1.25E+01 3.10E+00 7.40E+00

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 2/6 33% 1.25E+01 1.25E+01 2.80E+00 2.90E+00

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 1/6 17% 1.25E+01 1.25E+01 2.40E+00 2.40E+00

1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 2/6 33% 1.25E+01 1.25E+01 2.30E+00 2.40E+00

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 1/6 17% 1.25E+01 1.25E+01 1.00E+00 1.00E+00

1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 0/6 0% 1.25E+01 1.25E+01 Not Detected Not Detected

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 0% 1.25E+01 1.25E+01 Not Detected Not Detected

1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 0/6 0% 1.25E+01 1.25E+01 Not Detected Not Detected

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0/6 0% 1.25E+01 1.25E+01 Not Detected Not Detected

1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0/6 0% 1.25E+01 1.25E+01 Not Detected Not Detected

2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 1/6 17% 1.25E+01 1.25E+01 2.20E+00 2.20E+00

2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 1/6 17% 1.25E+01 1.25E+01 1.70E+00 1.70E+00

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 5/6 83% 1.25E+01 1.25E+01 7.90E-01 7.60E+00

2,3,7,8-Tetrachlorodibenzofuran (TCDF) 3/6 50% 1.25E+01 1.25E+01 1.30E+00 3.60E+00

1,2,3,4,6,7,8,9-Heptachlorodibenzo-p-dioxin (OCDD) 6/6 100% All detects All detects 3.20E+02 2.60E+02

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 3/6 50% 1.25E+01 1.25E+01 3.00E+00 1.10E+01
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TABLE 2
DATA SUMMARY AND IDENTIFICATION OF CHEMICALS OF POTENITAL ECOLOGICAL CONCERN IN SEDIMENT
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Detections Percent Minimum Maximum Minimum Maximum Sediment pCOPEC? Rationale
ANALYTE Detected Non-Detect  Non-Detect Detection Detection ESV Yes/No
Total Avian Sediment TCDD-Equivalents® (pa/kg) 1.37E+04 1.20E+02 Yes ®
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics 3/6 50% 1.30E+00 2.60E+00 1.90E+01 6.30E+01 5.89E+03 No b
Oil Range Organics 4/6 67% 1.30E+01 2.60E+01 3.00E+01 6.80E+01 5.89E+03 No b
Gasoline Range Organics 1/6 17% 1.30E+00 2.60E+00 1.90E+01 1.90E+01 5.89E+03 No b

ESV = Ecological Screening Value
pCOPEC = Preliminary Contaminant of Potential Ecological Concern

N/A = Not available

unc = Uncertain; ESV not available
1= See Table 3 for calculation of Avian TEQ; dioxins/furans data were reported in pg/g and have been converted to pg/kg
a = Uncertainty due to absence of ESV
b = Maximum detection less than ESV
¢ = Maximum concentration exceeds ESV

mg/kg = milligram per kilogram
pg/g = picogram per gram

pa/kg = picogram per kilogram
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TABLE 3
CALCULATION OF TCDD-TOXICITY EQUIVALENTS FOR SEDIMENT AND SURFACE WATER
PLAYA LAKE (SWMU 103)
PHASE Il RFI
CANNON AIR FORE BASE, NEW MEXICO

Surface Water Sediment

ANALYTE Detections Maxim.um Avian TEF Avian TEQ Detections Maxim.um Avian TEF  Avian TEQ

Detection Detection
Z;%EY)CHORINATED BIPHENYL CONGENERS po/L poiL palkg molkg
2',3,3',4,4"-Pentachlorobiphenyl (PCB 105) 1/6 3.00E+01 1.00E-04 3.00E-03 6/6 1.30E+03 1.00E-04 1.30E-01
2,3,4,4' 5-Pentachlorobiphenyl (PCB 114) 1/6 1.80E+01 1.00E-04 1.80E-03 5/6 1.20E+02 1.00E-04 1.20E-02
2',3',4,4' 5-Pentachlorobiphenyl (PCB 118) 416 5.10E+02 1.00E-05 5.10E-03 6/6 3.00E+03 1.00E-05 3.00E-02
2',3,4,4' 5-Pentachlorobiphenyl (PCB 123) 0/6 Not Detected 1.00E-05 0.00E+00 0/6 Not Detected 1.00E-05 0.00E+00
3,3',4,4' 5-Pentachlorobiphenyl (PCB 126) 0/6 Not Detected 1.00E-01 0.00E+00 3/6 3.60E+01 1.00E-01 3.60E+00
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156) 3/6 4.90E+01 1.00E-04 4.90E-03 6/6 3.40E+02 1.00E-04 3.40E-02
2,3,3',4,4' 5'-Hexachlorobiphenyl (PCB 157) 0/6 Not Detected 1.00E-04 0.00E+00 416 7.10E+01 1.00E-04 7.10E-03
2,3',4,4' 5,5'-Hexachlorobiphenyl (PCB 167) 0/6 Not Detected 1.00E-05 0.00E+00 3/6 9.30E+01 1.00E-05 9.30E-04
3,3'4,4',5,5'-Hexachlorobiphenyl (PCB 169) 0/6 Not Detected 1.00E-03 0.00E+00 0/6 Not Detected 1.00E-03 0.00E+00
2,2',3,3',4,4'5-Heptachlorobiphenyl (PCB 170) 4/6 3.50E+02 N/A 0.00E+00 5/6 2.70E+02 N/A 0.00E+00
2,2',3,4,4'5,5'-Heptachlorobiphenyl (PCB 180) 6/6 9.00E+02 N/A 0.00E+00 6/6 5.70E+02 N/A 0.00E+00
2,3,3'4,4'5,5'-Heptachlorobiphenyl (PCB 189) 0/6 Not Detected 1.00E-05 0.00E+00 2/6 6.50E+00 1.00E-05 6.50E-05
3,3',4,4-Tetrachlorobiphenyl (PCB 77) 1/6 7.60E+00 5.00E-02 3.80E-01 6/6 2.90E+02 5.00E-02 1.45E+01
3,4,4' 5-Tetrachlorobiphenyl (PCB 81) 0/6 Not Detected 1.00E-01 0.00E+00 4/6 3.40E+01 1.00E-01 3.40E+00
Total Avian PCB TCDD-TEQ 3.95E-01 2.17E+01
DIOXINS AND FURANS pg/L Ho/L pg/g
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0/6 Not Detected 1.00E-03 0.00E+00 6/6 3.50E+01 1.00E-03 3.50E-02
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 0/6 Not Detected 1.00E-02 0.00E+00 216 7.40E+00 1.00E-02 7.40E-02
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 0/6 Not Detected 1.00E-02 0.00E+00 2/6 2.90E+00 1.00E-02 2.90E-02
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 Not Detected 5.00E-02 0.00E+00 1/6 2.40E+00 5.00E-02 1.20E-01
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 0/6 Not Detected 1.00E-01 0.00E+00 2/6 2.40E+00 1.00E-01 2.40E-01
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 Not Detected 1.00E-02 0.00E+00 1/6 1.00E+00 1.00E-02 1.00E-02
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 0/6 Not Detected 1.00E-01 0.00E+00 0/6 Not Detected 1.00E-01 0.00E+00
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 0/6 Not Detected 1.00E-01 0.00E+00 0/6 Not Detected 1.00E-01 0.00E+00
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 0/6 Not Detected 1.00E-01 0.00E+00 0/6 Not Detected 1.00E-01 0.00E+00
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0/6 Not Detected 1.00E+00 0.00E+00 0/6 Not Detected 1.00E+00 0.00E+00
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0/6 Not Detected 1.00E-01 0.00E+00 0/6 Not Detected 1.00E-01 0.00E+00
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TABLE 3
CALCULATION OF TCDD-TOXICITY EQUIVALENTS FOR SEDIMENT AND SURFACE WATER
PLAYA LAKE (SWMU 103)
PHASE Il RFI
CANNON AIR FORE BASE, NEW MEXICO

Surface Water Sediment
ANALYTE i i
Detections Ma><|m.um Avian TEF Avian TEQ Detections Ma><|m.um Avian TEF  Avian TEQ
Detection Detection

2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 0/6 Not Detected 1.00E-01 0.00E+00 1/6 2.20E+00 1.00E-01 2.20E-01
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0/6 Not Detected 1.00E+00 0.00E+00 1/6 1.70E+00 1.00E+00 1.70E+00
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0/6 Not Detected 1.00E+00 0.00E+00 5/6 7.60E+00 1.00E+00 7.60E+00
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0/6 Not Detected 1.00E+00 0.00E+00 3/6 3.60E+00 1.00E+00 3.60E+00
1,2,3,4,6,7,8,9-Heptachlorodibenzo-p-dioxin (OCDD) 1/6 1.90E+01 1.00E-04 1.90E-03 6/6 2.60E+02 1.00E-04 2.60E-02
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 0/6 Not Detected 1.00E-04 0.00E+00 3/6 1.10E+01 1.00E-04 1.10E-03
Total Avian Dioxins/Furans TCDD TEQ 1.90E-03 1.37E+01

Total Avian Surface Water TEQ (pg/L) 3.97E-01 Total Avian Sediment TEQ (pg/kg) 1.37E+04
Notes: Non-detects are assumed to be zero, as per USEPA 2005.
USEPA. 2005. USEPA National Functional Guidelines for
Chlorinated Dioxin and Furan Data Review. U.S.
Environmental Protection Agency,
Office of Superfund Remediation and Technology
Innovation. EPA-540-R-05-001. September
mg/kg = milligram per kilogram Hg/L = microgram per liter
pg/kg = picogram per kilogram TEF = Toxicity Equivalency Factor
pg/L = picogram per liter TEQ = Toxicity Equivalency
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TABLE 4
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Number of | Frequency of T Maximum Mean of
Analyte Samples Dgtectioyn Distribution Detection  Detected UCL Method UCL EPC
Arsenic 10 100% Gamma 1.08E+01 = 3.35E+00 95% Approximate Gamma 5.93E+00 | 5.93E+00
Selenium 22 82% Lognormal 1.32E+01 = 4.26E+00 95% Kaplan-Meier (BCA) 4.80E+00 | 4.80E+00
Silver 10 100% Normal/Lognormal 3.37E+01 1.19E+01 95% Kaplan-Meier (BCA) 1.80E+01 = 1.80E+01

UCL = Upper confidence limit of the mean

EPC = Exposure point concentration; the lesser of the UCL or maximum

Cannon Air Force Base
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TABLES5
CALCULATION OF BIOTA-SEDIMENT ACCUMULATION FACTORS FOR PCBs
PLAYA LAKE (SWMU 103)
PHASE |11 RFI
CANNON AIR FORE BASE, NEW MEXICO

Mean of PCB Weighted

Organism Common Name Organism Latin Name Biota Tissue Chemical BSAF Congener Mean
DEMERSAL FISH

white perch Morone americana whole body  PCB 116/ PCB 117| PCB 85 1.56E+00

white perch Morone americana whole body  PCB 116/ PCB 117| PCB 85 4.56E+00 1.97E400
white perch Morone americana whole body  PCB 116/ PCB 117| PCB 85 1.54E+00

white perch Morone americana whole body  PCB 116/ PCB 117| PCB 85 2.17E-01

white Sucker Catostomus commersonii whole body  PCB 137|PCB 176 9.21E-01 9.21E-01
white sucker Catostomus commersoni whole body  PCB 170| PCB 190 2.64E+00

white sucker Catostomus commersoni whole body  PCB 170| PCB 190 8.74E-01 2 93E+00
white sucker Catostomus commersoni whole body  PCB 170| PCB 190 4.13E+00

white sucker Catostomus commersoni whole body  PCB 170| PCB 190 4.09E+00

white perch Morone americana whole body  PCB 61| PCB 70| PCB 74| PCB 76 6.30E-01 1.99E+00
white perch Morone americana whole body  PCB 61| PCB 70| PCB 74| PCB 76 1.28E+00 6.69E-01
white perch Morone americana whole body  PCB 61| PCB 70| PCB 74| PCB 76 6.99E-01

white perch Morone americana whole body  PCB 61| PCB 70| PCB 74| PCB 76 6.85E-02

white Sucker Catostomus commersonii whole body  PCB 77| PCB 110 6.15E-01

white sucker Catostomus commersoni whole body  PCB 77| PCB 110 1.12E+01

white sucker Catostomus commersoni whole body  PCB 77| PCB 110 2.24E+00 3.48E+00
white sucker Catostomus commersoni whole body  PCB 77| PCB 110 9.45E-01

white sucker Catostomus commersoni whole body  PCB 77| PCB 110 2.23E+00

white sucker Catostomus commersoni whole body  PCB 77| PCB 110 3.63E+00

BENTHIC INVERTEBRATES

benthic invertebrates whole body  PCB 105 3.31E+00

benthic invertebrates whole body  PCB 105 1.29E-01

benthic invertebrates whole body  PCB 105 2.70E-02 1.21E+00
benthic invertebrates whole body  PCB 105 2.15E+00

benthic invertebrates whole body  PCB 105 4.19E-01

benthic invertebrates whole body  PCB 114 2.10E+00 2.10E+00
benthic invertebrates whole body  PCB 118 4.01E+00

benthic invertebrates whole body  PCB 118 1.56E-01

benthic invertebrates whole body  PCB 118 2.79E-02 1.48E+00
benthic invertebrates whole body  PCB 118 2.53E+00

benthic invertebrates whole body  PCB 118 6.92E-01

benthic invertebrates whole body  PCB 156 3.18E+00 165E+00
benthic invertebrates whole body  PCB 156 1.51E-01 1.77E+00
benthic invertebrates whole body  PCB 156 1.98E+00

benthic invertebrates whole body  PCB 157 1.86E+00 1.86E+00
benthic invertebrates whole body  PCB 167 1.88E+00 1.88E+00
benthic invertebrates whole body  PCB 189 1.78E+00 1.78E+00
benthic invertebrates whole body  PCB 77 2.78E+00

benthic invertebrates whole body  PCB 77 6.66E-02

benthic invertebrates whole body  PCB 77 8.45E-02 1.15E+00
benthic invertebrates whole body  PCB 77 2.68E+00

benthic invertebrates whole body  PCB 77 1.22E-01

Source: BSAF Database (USEPA 2009)

BSAF = Biota-sediment-accumulation-factor
BSAF units = (kg sediment organic carbon)kg/lipid
PCB = Polychlorinated biphenyl
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TABLE 6
CALCULATION OF FISH BIOTA SEDIMENT ACCUMULATION FACTOR FOR TCDDs
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Mean BSAF Weighted
Organism Common Name Organism Latin Name Biota Tissue  Chemical BSAF by Congener ' Mean BSAF
white sucker Catostomus commersoni whole body 1,2,3,4,6,7,8-HpCDD 2.05E-03
white sucker Catostomus commersoni whole body 1,2,3,4,6,7,8-HpCDD 2.43E-03
white sucker Catostomus commersoni whole body 1,2,3,4,6,7,8-HpCDD 3.71E-03
white sucker Catostomus commersoni whole body 1,2,3,4,6,7,8-HpCDD 2.95E-03
white catfish Ictalurus catus whole body 1,2,3,4,6,7,8-HpCDD 4.32E-04
white catfish Ictalurus catus whole body 1,2,3,4,6,7,8-HpCDD 5.37E-02 7 45E-03
white catfish Ictalurus catus whole body 1,2,3,4,6,7,8-HpCDD 2.74E-03
white catfish Ictalurus catus whole body 1,2,3,4,6,7,8-HpCDD 4.01E-03
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,6,7,8-HpCDD 1.23E-03
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HpCDD 6.17E-03
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,6,7,8-HpCDD 1.36E-03
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HpCDD 8.70E-03
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HPCDF 2.95E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HPCDF 1.49E-01
yellow perch Perca flavescens whole body 1,2,3,4,6,7,8-HPCDF 1.31E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,6,7,8-HpCDF 1.48E-03 2.81E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HpCDF 3.38E-03
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,6,7,8-HpCDF 2.28E-06
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,6,7,8-HpCDF 1.42E-05
white sucker Catostomus commersoni whole body 1,2,3,4,7,8-HxCDD 3.15E-02
white catfish Ictalurus catus whole body 1,2,3,4,7,8-HxCDD 5.15E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,7,8-HxCDD 4.57E-02 5.82E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,7,8-HxCDD 1.25E-01
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,7,8-HxCDD 1.27E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,7,8-HxCDD 8.22E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,7,8-HXCDF 1.33E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,7,8-HXCDF 3.76E-02 1.27E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,4,7,8-HXCDF 1.22E-06
brown bullhead Ictalurus nebulosus whole body 1,2,3,4,7,8-HXCDF 1.31E-05
white sucker Catostomus commersoni whole body 1,2,3,6,7,8-HxCDD 1.76E-02
white sucker Catostomus commersoni whole body 1,2,3,6,7,8-HxCDD 2.12E-02
white sucker Catostomus commersoni whole body 1,2,3,6,7,8-HxCDD 5.10E-02
white sucker Catostomus commersoni whole body 1,2,3,6,7,8-HXxCDD 4.19E-02
white catfish Ictalurus catus whole body 1,2,3,6,7,8-HXCDD 9.63E-03
white catfish Ictalurus catus whole body 1,2,3,6,7,8-HXxCDD 4.10E-02 5.21E-02
white catfish Ictalurus catus whole body 1,2,3,6,7,8-HXxCDD 6.11E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,6,7,8-HxCDD 4.32E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,6,7,8-HXCDD 1.27E-01
black crappie Pomoxis nigromaculatus whole body 1,2,3,6,7,8-HxCDD 2.57E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,6,7,8-HxCDD 1.34E-01
white sucker Catostomus commersoni whole body 1,2,3,6,7,8-HxCDF 2.94E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,6,7,8-HXCDF 1.83E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,6,7,8-HxCDF 4.24E-02 1.80E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,6,7,8-HXCDF 2.03E-06
brown bullhead Ictalurus nebulosus whole body 1,2,3,6,7,8-HxCDF 1.58E-05
white sucker Catostomus commersoni whole body 1,2,3,7,8,9-HxCDD 7.20E-03
white catfish Ictalurus catus whole body 1,2,3,7,8,9-HxCDD 3.35E-03
white catfish Ictalurus catus whole body 1,2,3,7,8,9-HxCDD 1.87E-02
white catfish Ictalurus catus whole body 1,2,3,7,8,9-HxCDD 2.94E-02 1.57E-02
black crappie Pomoxis nigromaculatus whole body 1,2,3,7,8,9-HxCDD 1.08E-02
brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8,9-HxCDD 3.02E-02 1.78E-01
black crappie Pomoxis nigromaculatus whole body 1,2,3,7,8,9-HxCDD 2.36E-03
brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8,9-HxCDD 2.35E-02
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TABLE 6
CALCULATION OF FISH BIOTA SEDIMENT ACCUMULATION FACTOR FOR TCDDs
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Mean BSAF Weighted

Organism Common Name Organism Latin Name Biota Tissue  Chemical BSAF by Congener ' Mean BSAF
white sucker Catostomus commersoni whole body 1,2,3,7,8-PeCDF 1.08E-01

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PECDF 5.84E-01

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PECDF 2.46E+00

yellow perch Perca flavescens whole body 1,2,3,7,8-PECDF 4.57E-01

yellow perch Perca flavescens whole body 1,2,3,7,8-PECDF 1.89E+00

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PECDF 7.63E+00

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PECDF 4.14E+00

yellow perch Perca flavescens whole body 1,2,3,7,8-PECDF 2.29E+00 1.49E+00
brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PECDF 1.58E-01

yellow perch Perca flavescens whole body 1,2,3,7,8-PECDF 3.10E-01

yellow perch Perca flavescens whole body 1,2,3,7,8-PECDF 1.93E+00

black crappie Pomoxis nigromaculatus whole body 1,2,3,7,8-PeCDF 1.22E-01

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PeCDF 1.96E-01

black crappie Pomoxis nigromaculatus whole body 1,2,3,7,8-PeCDF 4.95E-06

brown bullhead Ictalurus nebulosus whole body 1,2,3,7,8-PeCDF 1.68E-05

white sucker Catostomus commersoni whole body 2,3,4,6,7,8-HXCDF 2.07E-02

yellow perch Perca flavescens whole body 2,3,4,6,7,8-HXCDF 2.58E-02

black crappie Pomoxis nigromaculatus whole body 2,3,4,6,7,8-HXCDF 1.26E-02 1.66E-02
brown bullhead Ictalurus nebulosus whole body 2,3,4,6,7,8-HxCDF 4.07E-02

black crappie Pomoxis nigromaculatus whole body 2,3,4,6,7,8-HXCDF 1.01E-05

brown bullhead Ictalurus nebulosus whole body 2,3,4,6,7,8-HxCDF 7.70E-05

white sucker Catostomus commersoni whole body 2,3,4,7,8-PeCDF 2.01E-01

white sucker Catostomus commersoni whole body 2,3,4,7,8-PeCDF 1.41E-01

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PECDF 2.42E-01

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PECDF 2.55E-01

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PECDF 1.02E+00

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PECDF 1.18E+00 3.15E-01
yellow perch Perca flavescens whole body 2,3,4,7,8-PECDF 3.79E-01

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PECDF 4.56E-02

black crappie Pomoxis nigromaculatus whole body 2,3,4,7,8-PeCDF 6.66E-02

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PeCDF 2.57E-01

black crappie Pomoxis nigromaculatus whole body 2,3,4,7,8-PeCDF 1.44E-05

brown bullhead Ictalurus nebulosus whole body 2,3,4,7,8-PeCDF 1.69E-04

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 3.03E-01

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 3.28E-01

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 3.65E-01

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 1.73E-01 2 92E-01
white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 4.55E-01

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 2.13E-01

white sucker Catostomus commersoni whole body 2,3,7,8-TCDD 3.87E-01

white catfish Ictalurus catus whole body 2,3,7,8-TCDD 1.15E-01

white catfish Ictalurus catus whole body OCDD 1.51E-04

white catfish Ictalurus catus whole body OCDD 6.63E-02

white catfish Ictalurus catus whole body OCDD 1.13E-03

white catfish Ictalurus catus whole body 0OCDD 1.94E-03 1.05E-02
brown bullhead Ictalurus nebulosus whole body OCDD 9.26E-04

brown bullhead Ictalurus nebulosus whole body OCDD 1.25E-03

white catfish Ictalurus catus whole body OCDD 1.54E-03

white catfish Ictalurus catus whole body OCDF 2.16E-03 2.16E-03

Source: BSAF Database (USEPA 2009)
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TABLE7
ORAL TOXICITY REFERENCE VALUES FOR COPECS
PLAYA LAKE (SWMU 103)
PHASE 111 RFI
CANNON AIR FORE BASE, NEW MEXICO

Receptor of . . . Dose
COPEC Concern Endpoint | Test Species | Study Duration Effect mg/kgBWiday References
SELENIUM NOAEL | Chicken 2 weeks Mortality 2.90E-01 E"Begearg;;d Combs,
Birds -
LOAEL | Chicken 2 weeks Mortality 5.79E-01 E"Begea'Tg;Ba;d Combs,
SILVER NOAEL Lowest LOAEL for growth divided by 10 2.02E+00 USEPA 2006
Birds -
LOAEL | Turkey 5 weeks Bodyweight | pop 401 Jensen et al., 1974
changes
TCDD NOAEL | Herring Gulls 21 days Reproduction 1.00E-04 LOAEL+10
Birds
LOAEL | Herring Gulls 21 days Reproduction 1.00E-03 Gilbertson 1983
References:

Anne, M., R. McLand and D.L. Hughes. 2005. Reproductive success of screech owls fed Aroclor 1248. Arch. Environ. Contam. Toxicol. 9(6):661-665.

Eisler, R. 1986. Dioxin Hazards to Fish, Wildlife and Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service Biological Report 85(1.8). May.

El-Begearmi, M. M. and Combs Jr., G. F. 1982. Dietary effects on selenite toxicity in the chick. Poult. Sci. 61(4):770-776.

Gilbertson M. 1983. Etiology of chick edema disease in herring gulls in the lower Great Lakes. Chemosphere 12:357-370. (As cited in Eisler 1986)

Jensen, L. S., Peterson, R. P., and Falen, L. 1974. Inducement of Enlarged Hearts and Muscular Dystrophy in Turkey Poults with Dietary Silver. Poultry Science. 3(1): 57-64.
Lillie, R.J., Harris, S.J., Cecil, H.C., & Bitman, J. 1974. Normal reproductive performance of mature cockerels fed Aroclor 1248. Poult. Sci., 53: 1604-1607.

USEPA. 2006. Ecological Soil Screening Levels for Aluminum, Interim Final. U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response. OSWER
Directive 9285.7-60. February.
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TABLE 8
ECOLOGICAL SCREENING QUOTIENTS FOR BENTHIC INVERTEBRATES
PLAYA LAKE (SWMU 103)
PHASE 111 RFI

CANNON AIR FORE BASE, NEW MEXICO

Frequency of EPC Sediment Sediment
ANALYTE Detections AUency OF 9506 UCL) TEC PEC TECESQ  PECESQ
Detection
mg/kg mg/kg mg/kg
Arsenic 10/10 100% 5.93E+00 9.79E+00 3.30E+01 6.06E-01 1.80E-01
Selenium 18/22 82% 4.80E+00 2.50E+00 4.00E+00 1.92E+00 1.20E+00
Silver 10/10 100% 1.80E+01 1.20E+01 3.10E+01 1.50E+00 5.80E-01

Cannon Air Force Base
Phase Ill RCRA Facility Investigation
Playa Lake (SWMU 103)

EPC = Ecxposure Point Concentration
UCL = Upper Confidence Limit of the Mean
TEC = Threshold Effect Concentration
PEC = Probable Effect Concentration
ESQ = Ecological Screening Quotient
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Ecological screening levels are indicated as not being available for the PCB and dioxin/furan
congeners. However, screening levels are available for these. As an example, USEPA Region 5
has ecological screening levels that could be used along with appropriate TEFs.
See http://www.epa.gov/reg5rcra/ca/ESL.pdf. Revise the Report accordingly.

Response: Please see response to Comment 10.

Comment 20. Appendix D, Table 10 (Ecological Screening Quotients for Aquatic
Receptors Playa Lake (SWMU 103) Phase 11l RFI Cannon Air Force Base, New Mexico),
page 1 of 1:

The ecological HQs are presented on this table, but there is no determination of His. Revise the table
to include appropriate His and adjust the His based on effects (e.g., reproductive) as appropriate.

Response: Agree. Please see response to Comment 18. The TRVs for selenium are
based on mortality in chickens, the TRVs for silver are based on body weight changes in
turkeys and herring gull reproduction provide the basis for the TCDD TRVs. Because of
the disparity in measurement endpoints and test species, HIs were not calculated.

URS Q:\1617\0402\Phase |11 RFI SWMU 103\Final\Clean\Appendix F\Response to Comments - Playa Lake Phase |11 RFI.docx\12-Oct-11 /OMA lO
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