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SECTIONONE | Introduction

1.1 PURPOSE AND SCOPE

Four Solid Waste Management Units (SWMUs) were identified as areas of concern for potential
contamination at Cannon Air Force Base (AFB), located near Clovis, New Mexico. Subsequent
investigations at these SWMUSs, under Cannon’s Resource Conservation and Recovery Act
(RCRA) permit, indicated minor soil contamination at all four sites. This soil contamination
required completion of a Corrective Measures Study (CMS) at each SWMU. This CMS
describes activities completed at the following SWMUSs at Cannon AFB:

e SWMU 31 - AGE (Aerospace Ground Equipment) Maintenance Shop

e SWMU 48A - Underground Storage Tank

e SWMU 77 - CE (Civil Engineering) Container Storage Area

e SWMU 127 - Oil Water Separator 4095

The purpose of the CMS is to develop and evaluate corrective measure alternatives and to
recommend the selected final corrective measure(s) for each SWMU. A regional map

(Figure 1-1) shows the location of Cannon AFB. Figure 1-2 shows a map of Cannon AFB and
the locations of the SWMUs.

The report is organized as follows:

e Section Two - discusses the CMS objectives and approach for the recommendations
presented in the CMS.

e Section Three - provides a facility description, including the physical setting, demographics
and land use, climate, geology, hydrogeology, soils, background metals concentrations in
soils and water, and biological resources.

e Section Four - presents the results of activities completed at SWMU 31, including physical
and analytical results, human and ecological risk assessments, fate and transport modeling,
and a discussion of corrective measure alternatives.

e Section Five - presents the results of activities completed at SWMU 48A, including physical
and analytical results, human and ecological risk assessments, fate and transport modeling,
and a discussion of corrective measure alternatives.

e Section Six - presents the results of activities completed at SWMU 77, including physical
and analytical results, human and ecological risk assessments, fate and transport modeling,
and a discussion of corrective measure alternatives.

e Section Seven - presents the results of activities completed at SWMU 127, including physical
and analytical results, human and ecological risk assessments, fate and transport modeling,
and a discussion of corrective measure alternatives.

e Section Eight - contains a summary and recommendations for each SWMU.

e Section Nine - contains the references.

URS Greiner Woodward Clyde \\OMASWP-FILES\MIG02\CC\swmus3148_\CMS03148_doc\22-Jun-00/oMA  1-1



SECTIONONE Introduction

¢ Appendix A - contains the Daily Quality Control Reports (DQCRs), Sample Collection Field
Sheets (SCFSs), and survey data for the SWMU 77 CMS field investigation.

¢ Appendix B - contains the complete analytical data for the SWMU 77 CMS field
investigation.

¢ Appendix C - contains the human health risk-based concentrations (RBCs).

e Appendix D - contains fate and transport modeling data.

12 REGULATORY FRAMEWORK

SWMU 48A is identified as an Appendix I SWMU in Cannon’s RCRA permit, SWMUs 31, 77,
and 127 are identified as Appendix III SWMU s in the permit. The CMS follows the general
requirements of Cannon’s RCRA permit.

URS Greiner Woodward Clyde \WOMAZW P-FILES\M9602\CClswrmus3148_\CMS03148_ doc\22-Jun-00/0MA. 1 -2
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SECTIONTWO CMS Objectives and Approach

21 CORRECTIVE MEASURES STUDY OBJECTIVES

The overall purpose of this Corrective Measures Study was to develop and evaluate corrective
measures alternatives and to recommend the selected final corrective measure(s) that is most
cost-effective, most reliable, and easiest to implement.

The preliminary corrective action objective for SWMUs 31, 48A, 77, and 127 was to implement
the RBCA process to streamline the decision process for corrective action that is protective of
human health and the environment. RBCA is the integration of site assessment, remedial action
selection, and monitoring with USEPA-recommended risk and exposure assessment practices.
RBCA procedures for the assessment and response to a petroleum release are outlined in the
American Society for Testing and Materials (ASTM) E1739-95%, Standard Guide for Risk-
Based Corrective Action Applied at Petroleum Release Sites (ASTM 1996).

The specific objectives for these SWMUs were to:
¢ Further evaluate the extent and degree of contamination levels at SWMU 77
¢ Further assess the potential for contaminant migration in the surrounding environment

¢ Further identify public health and environmental risks of contaminants relative to applicable
regulatory standards

¢ Based on the results of the RBCA process for the assessment and response to a petroleum
release, evaluate and justify the "No Further Action" alternative or appropriate RBCA
alternative

22 CORRECTIVE MEASURES STUDY APPROACH

The following decision process was used to assess the data needs and approach for the
Corrective Measures Study at SWMUs 31, 48A, 77, and 127. The Data Quality Objective
(DQO) evaluation process was designed to provide data of sufficient quality and quantity to
evaluate whether a release has occurred that could pose a risk to human health or the
environment and to evaluate the need for further action, such as corrective measures
implementation.

A general decision diagram (Figure 2-1) was developed for the Cannon AFB CMS at these
SWMUs to present a logical decision process that was used to evaluate the data resulting from
the investigations and CMS to assure that objectives are met.

The decision process was designed to identify appropriate actions based on three alternative
recommendations: no further action, further evaluation, or corrective measures implementation.
The recommendation for the selection of alternative action depended upon whether chemicals of
potential concern (COPCs) were detected in soils at levels that may pose an unacceptable risk to
human health or the environment. This section provides a summary of the decision-making
process that was used.
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SECTIONTWO CMS Objectives and Approach

The initial steps in the decision process involved compiling all historical information and
analytical data and any new information and/or data for the SWMUs. Additional fieldwork was
completed at SWMU 77 to further evaluate the extent and degree contamination at this SWMU.
The data was used to determine the COPCs for each SWMU and to identify potential sites of
chemical release. Metals data were compared to the established Cannon AFB background (W-C,
1997). Any common field and/or laboratory contaminants that were identified in laboratory
blanks and/or not considered site related based on historical information were eliminated from
further evaluation.

Once all metal detected below background concentrations and field/laboratory contaminants
were eliminated from the data set, the COPCs were compared to EPA Region VI Media-Specific
Screening Levels (MSSLs) for residential exposure (Tier 1 Evaluation). If any COPC exceeded
an MSSL, then a more site-specific risk evaluation was completed which included fate and
transport modeling and the generation of site-specific target levels (SSTLs). This Tier 2
evaluation provided a more focused assessment of potential risks at the site. If the
concentrations in soil were at levels that could potentially contaminate groundwater (based on
comparison to USEPA Region VI soil-screening levels), fate and transport modeling was done to
evaluate the potential for contaminant transport to groundwater. The Tier 1/Tier 2 evaluation
process is discussed in detail in Section 4.6.1.

A qualitative screening-level ecological risk evaluation was completed concurrently with the
Tier 1/Tier 2 process.

The results of the Tier 1/Tier 2 risk evaluation process were used to help evaluate the corrective

measures alternative for each SWMU. Recommendations regarding the alternatives were made
based on the following criteria: 4 ‘
¢t

o If the vertical extent and lateral extent of contamination was defined and no threat to human
health or the environment existed based on the Tier 1/Tier 2 process or the qualitative

ecological risk screen, then no further action was recommended.

o If the extent was not defined and there was a potential significant threat to human or
ecological health based on the Tier 1/Tier 2 process or the qualitative ecological risk screen,
further evaluation would have been recommended for the site.

e If there was an unacceptable threat to human health or the environment and the extent of
contamination was defined, additional corrective measures alternative would have been
reviewed and the appropriate measure(s) recommended for implementation.

23 APPROACH FOR EVALUATING CORRECTIVE MEASURES
ALTERNATIVE(S)

Once extent and degree of contamination were defined, then corrective measures alternatives
were evaluated. Those alternatives identified in the CMS Work Plan included:

¢ No further action
e Excavation and removal
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e Bioventing
e Soil vapor extraction

The corrective measures were evaluated and selected based on the following criteria.
1. Technical

Performance - corrective measure or measures which are most effective at performing their
intended functions and maintaining the performance over extended periods of time were given
preference.

Reliability - corrective measure or measures which do not require frequent or complex operation
and maintenance activities and have proven effective under waste and facility conditions similar
to those anticipated were given preference.

Implementability - corrective measure or measures which can be constructed and operated to
reduce levels of contamination to attain or exceed applicable standards in the shortest period of
time were preferred.

Safety - corrective measure or measures which pose the least threat to the safety of nearby
residents and environments as well as workers during implementation were preferred.

2. Human Health

The corrective measure(s) must comply with existing USEPA criteria, standards, or regulations
for the protection of human health. Corrective measure(s) which provide the minimum level of
exposure to contaminants and the maximum reduction in exposure with time were preferred.
Human health risk evaluations were completed per the methodology described in Section 2.6.

3. Environmental

The corrective measure(s) posing the least adverse impact (or greatest improvement) on the
environment over the shortest period of time were favored. Ecological risk evaluations were
completed per the methodology described in Section 2.7.

4. Cost

The recommended corrective measure alternative was justified using technical, human health,
environmental, and cost criteria.

2.4 APPROACH FOR EVALUATING BACKGROUND CONCENTRATIONS

A comparison of SWMU sample concentrations to background concentrations was used to
determine whether metals detected in soil samples are site related. The following sections
describe the approaches used for each.

Soils are derived from parent geologic materials as a result of physical, chemical, and biological
processes. The soil system is a highly heterogeneous matrix of inorganic and organic
components. The relative proportions of these components are dependent upon factors
influencing soil formations, such as topography, climate, depositional processes, and time
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(Sposito and Page 1984). Total concentrations of metals in soils may vary depending upon
location; for example, at the surface, soils are influenced by leaching, runoff, atmospheric
deposition, and biotic uptake, as well as anthropogenic activity. The ranges of naturally
occurring or "background" concentrations of metals in soils is greatly varied due to the
composition of parent material and, therefore, care must be taken in the interpretation of metals
data generated during an investigation.

Metals concentrations in SWMU soils were compared to background soils concentrations e
presented in "Naturally Occurring Concentrations of Inorganics and Background Concentrations L= NOD
of Pesticides at Cannon Air Force Base, New Mexico" (W-C 1997). The approach compared the

maximum concentrations detected at SWMUs 31, 48A, 77, and 127 to the 95 percent upper

tolerance limit (UTL) of the background concentrations. Using this technique, individual

samples at the site with high concentrations relative to background levels (i.e., which could

represent a site-related release) were identified.

25 HUMAN HEALTH RISK EVALUATION METHODOLOGY

This section provides a description of the approach that was used in the health risk evaluation for
SWMUs 31, 48A, 77, and 127. The RBCA process was used to identify human health risks at
these SWMUs. RBCA procedures implemented in this report are outlined in the ASTM E1739-
958 Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites
(ASTM 1996).

2.5.1 RBCA Process

RBCA is the integration of site assessment using USEPA-recommended risk and exposure
assessment practices and remedial action selection. The RBCA process was implemented in a
tiered approach, involving increasingly sophisticated levels of data collection and analysis. The
results and recommendations were reviewed after evaluation of each tier to decide whether more
site-specific analysis was warranted. The RBCA process consisted of the following steps:

1. TInitial Site Assessment - Conducted a site investigation and completed a Tier 1 Summary
Report to organize available site information regarding primary chemicals of potential
concern, extent of affected environmental media, potential migration pathways, and
receptors.

2. Site Classification and Initial Response Action

e Classified site according to specified scenarios and implemented appropriate initial
response action.

¢ Reclassified the site, when necessary, following initial response actions, interim remedial
action, or additional data collection.

3. Tier 1 Evaluation

e Identified reasonable potential sources, transport pathways, and exposure pathways.
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e Compared detected site soil concentrations (maximum detected concentrations or upper
confidence levels if data permitted) to risk-based screening levels (RBSLs) in the “look-
up” table provided in ASTM E1739-955'. USEPA Region VI residential MSSLs were
used as the Tier | “look-up” table. Throughout this document, the term MSSL will be
used when discussing risk-based screening levels. The MSSLs are discussed in detail in
Section 2.5.2 and are presented in Appendix C.

o If concentrations of chemicals of potential concern exceeded the Region VI MSSLs at the
point(s) of compliance, then they became chemicals of concern and either interim
remedial action (e.g., “hot spot” removal), further tier evaluation (i.e., Tier 2 evaluation),
or remediation to Tier | RBSLs was warranted.

e If concentrations of chemicals of concern did not exceed the Region VI MSSLs, the
option recommended was no further action.

4. Tier 2 Evaluation

e A Tier 2 evaluation was warranted if Tier | MSSLs were exceeded and interim removal
action was not appropriate.

e Additional site data would have been collected, if needed.

» Indirect exposure scenarios were addressed and the appropriate site-specific points of
compliance were identified.

e Nonsite-specific assumptions and point(s) of exposure used in Tier 1 were replaced with
site-specific data and information. Site-specific target levels (SSTLs), based on the
industrial scenario and a 10-6 risk level, were calculated using the site-specific
information and relatively simplistic mathematical models.

e Detected site soil concentrations (maximum detected concentrations or upper confidence
levels when data permitted) were compared to SSTLs.

e If concentrations of chemicals of concern exceeded the SSTLs at the point(s) of
compliance, then interim remedial action (e.g., “hot spot” removal), further tier
evaluation (i.e., Tier 3 evaluation), or remediation to Tier 2 SSTLs would have been
recommended.

e When concentrations of chemicals of concern did not exceed the SSTLs, the option
recommended was no further action.

5. Basic Equation for RBSLs and SSTLs

e SSTL = Target Risk / (Exposure * Toxicity)

For these SWMUs, residential MSSLs were used in the Tier I evaluation. This is a conservative
approach because the SWMUs are industrial sites which are not likely to become residential in
the foreseeable future.

If the calculation of SSTLs was warranted, the exposure component of the equation was
modified to account for the industrial exposures that occur at the sites.
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2.5.2 Derivation of USEPA Region VI MSSLs

The MSSLs were taken from the USEPA Region VI table which is provided in Appendix C
(USEPA 1997b). The latest available version was used. These MSSLs are based on 1 x 107
excess cancer risk or a hazard quotient equal to 1, assuming residential ingestion, dermal, and
inhalation exposures. A maximum chemical concentration that exceeds a screening-level MSSL
does not mean that a health risk exists because the maximum concentration detected is not the
concentration to which people would routinely be exposed. and the exposure assumptions used to
derive the MSSL are not site-specific.

Tier 1 MSSLs are based on a carcinogenic target risk level of one-in-one million (1E-06) and a
noncarcinogenic hazard quotient of 1. The current NMED guidance recommends using a target
risk level of 1E-05. Given this added factor of conservatism, the risks attributed to contaminants
of potential concern may be overestimated. A range of 1 x 10°to 1 x 10™ (1 in 1,000,000 to 1 in
10,000) is USEPA's target excess cancer risk range for cleanup under Superfund and RCRA
(USEPA 1991). Therefore, MSSLs based on target risks of 1 x 10° and 1 x 107 are conservative
(protective) values, and exceedances of these MSSLs do not necessarily mean that a health risk 1s
present. Exceedance of the MSSLs may mean, however, that further evaluation of chemical
concentrations, exposure assumptions, and carcinogenicity may be warranted.

For noncarcinogens, MSSLs are the concentrations in soil that are estimated to result in a
"hazard quotient" (HQ) of 1.0. A hazard quotient is the ratio of the estimated daily dose from the
assumed exposure to a reference dose (RfD), established by USEPA, that is considered safe for a
lifetime of daily exposure. A hazard quotient of I or less means that no toxic effects are likely to
occur, even to sensitive individuals exposed for a lifetime. A hazard quotient above | does not
mean that toxic effects will necessarily occur, but that further evaluation of exposures and
chemical toxicity is required.

USEPA Region VI MSSLs for soil exposures are based on the ingestion, inhalation, and dermal
exposure routes. Soil MSSLs are available for industrial and residential scenarios. SWMUs 31,
48A, 77, and 127 are located in industrialized areas of the Base. For the Tier 1 assessment,
residential MSSLs were used.

MSSLs for Lead in Soil

USEPA withdrew the toxicity factor (i.e.. the RfD) for lead in 1989, primarily due to the lack of
a discernible threshold dose and because of the numerous sources of lead in the environment.
However, USEPA guidance (USEPA 1994¢) recommends an interim soil lead concentration of
400 mg/kg for residential scenarios at CERCLA and RCRA corrective action sites. This level is
supported by USEPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model (USEPA 1994c).
which predicts that exposures of children ages 0 to 6 years to soils with approximately these
levels will not result in blood lead Ievels that exceed a level of concern (10 pg/dL) established by
the Centers for Disease Control. The interim soil lead concentration is the level above which
there is sufficient concern that a site-specific study of risks should be conducted if exposure to
children is expected at the site. Based on the residential soil-screening level for lead, USEPA

UBS Gfeinef wa0dward c’yde I7Cannon AFBICMS at SWMUs 31, 48A. 77, & 127:CMS03148_ doc\4-Oct-07/OMA 2—6



SECTIONTWO CMS Objectives and Approach

Region VI set the residential soil MSSL for lead at 400 mg/kg and the industrial soil MSSL for
lead at 2,000. For the Tier I assessment, the residential MSSL was used.

26 SCREENING-LEVEL ECOLOGICAL RISK EVALUATION METHODOLOGY

Ecological risk assessment is:

... the process that evaluates the likelihood that adverse ecological effects may occur or are
occurring as a result of exposure to one or more stressors. (USEPA 1992, USEPA 1998).

In the present context, “adverse ecological effects” are understood to be anthropogenic changes
considered undesirable because they alter valued structural or functional characteristics of
ecological systems (USACE 1996; USEPA 1998). The “stressors” at issue are chemical
contaminants.

There was no formally-promulgated, official state guidance for performance of ecological risk
assessments (ERAs) at potentially contaminated sites in New Mexico at the time of the CMS
preparation. USEPA has released guidance for the conduct of ecological risk assessment,
specifically USEPA (1992, 1998). The latter of these two references is EPA/630/R-95/002B,
Guidelines for Ecological Risk Assessment, which replaces the 1992 EPA Framework for
Ecological Risk Assessment (EPA/630/R-92-001) by expanding upon and modifying the
framework concepts to “reflect Agency [EPA] experience” since 1992 and is “intended as
internal guidance for EPA.” These guidelines, “set forth current scientific thinking and
approaches for conducting and evaluating ecological risk assessments.” However USEPA
(1998) does not provide detailed guidance in specific areas and is not intended to be highly
prescriptive. One of its stated purposes is to provide a basis or framework for individual EPA
programs and regions to develop more specific guidance “suited to their particular needs.”

The U.S. Army Corps of Engineers (USACE) released Environmental Quality Risk Assessment
Handbook, Volume II: Environmental Evaluation in 1996 that applies to ERAs “for all USACE
HTRW investigations, studies, and designs under Department of Defense, Defense
Environmental Restoration Program (DERP), Base Realignment and Closure (BRAC), U.S.
Environmental Protection Agency (EPA) Superfund Program, Civil Works, and Work for
Others” (USACE 1996). This is the primary resource for guidance in the ERA presented in the
following sections. This guidance manual, like the EPA Guidelines, is not intended to be a “how
to” document but rather to provide the concepts for performing an ERA consistent with “good
science” and accepted regulatory procedures (USACE 1996).

The EPA Emergency Response Team (ERT, Edison, New Jersey), under the authority of
OSWER Directive No. 9285.7-17 of August 12, 1994, has developed guidance for ecological
risk application at Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA, otherwise known as Superfund) sites which is also applicable for the presented ERA.
The external review draft was released in August of 1996 and the interim final was released in
June of 1997, which has been declared as final in October of 1999. The Superfund guidance is
widely referred to as “ERAGS” (an acronym based on the title) by risk assessment practitioners
outside EPA, although agency personnel (at least in formal discourse) usually refer to it as the

URS Greiner Woodward Clyde WOMAZWP-FILES\MI602\CC\swimus3148_\CMS03148_doc\22-Jun-000MA 27



SECTIONTWO CMS Objectives and Approach

Process Document. For our purposes of discussion, the document was called ERAGS, and was
considered to be the version dated June 5, 1997 (USEPA 1997a).

2.6.1 Overview of the Tier I Level Ecological Screening Process (ERAGS Steps 1 and 2)

The first three steps of an ecological risk evaluation (Figure 2-2) correspond to a preliminary, or
screening level assessment (Tier I) wherein: (1) the presence of an ecological component is
determined; (2) the contaminated media to which the ecological component(s) could be exposed
are identified; and (3) the magnitude of contamination in each applicable medium is compared to
a level conservatively assumed to constitute a hazard (ecotoxicological benchmark)l. Where an
ecological component is lacking, the process concludes that chemicals of interest (COIs) are not
of potential ecological concern within the site under consideration. Where an ecological
component exists, but COI concentrations in applicable media do not equal or exceed the
ecotoxicological benchmarks, the contaminants are not considered chemicals of potential
ecological concern (COPECs). But, given the presence of an ecological component and at least
one COPEQC, the site requires further evaluation — Tier I

The initial step in ecological evaluation of a site is determining whether the unit has an
ecological component. This determination is based on the availability, within the subject unit, of
habitat. Simply defined, the term habitat means the "place where a plant or animal lives"
(USACE 1996; USEPA 1997a), but a more functional definition can be paraphrased as the type
of environment where an organism (or community of similarly adapted organisms) normally
lives.

If an ecological component is identified, COPECs will be derived from the media-specific
analysis of applicable media, other existing studies, reports, and site contaminant history (Issue
#1 within the ERAGS Screening-Level Problem Formulation). A COPEC is a chemical, based
on an initial screening of its maximum concentration in applicable media (i.e., surface soil,
surface water, and/or surficial sedimentz), where there is at least a suspicion that the chemical
may adversely interact with the environment (Issues 3,4 and 5 - ERAGS Screening-Level
Problem Formulation). COPECs are selected based on comparison of maximum contaminant
concentrations to ecotoxicological screening benchmarks®. Generally, the following criteria are
used in selecting COPECs:

¢ If the maximum concentration of a chemical is less than the ecotoxicological benchmark,
then the chemical would not be selected as a COPEC.

e If the maximum concentration of a chemical exceeds the ecotoxicological screening
benchmark, then the chemical would be considered a COPEC.

"This initial screening tier corresponds to Steps 1 and 2 of the ERAGS process (USEPA 1997a) and a screening level ecological
risk assessment as defined by USACE (1996).

2 Subsurface media are not considered here as there is no complete exposure pathway for the subsurface to ecological receptors.

3 The selection of these ecotoxicological benchmarks corresponds with the second component within Step 1 as outlined in
ERAGS (1997a) — “evaluation of ecological effects.”
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¢ If a chemical was detected and has the potential to biomagnify within the ecological
foodweb, then the chemical would be selected as a COPEC, regardless of its ecotoxicological
screening benchmark.

e If an inorganic chemical was detected below site-specific background concentrations, then
the chemical would not be selected as a COPEC.

This process of COPEC selection corresponds to Step 2 within the ERAGS Screening-Level
Ecological Risk Assessment (Screening-Level Exposure Estimate and Risk Calculation). For
purposes of screening sites for ecological risk issues, complete exposure pathways are assumed
to exist given the presence of applicable habitat. If no COPECs are identified, it is concluded
that the COIs are not of potential ecological concern and no further investigation for ecological
concerns would be deemed warranted.

2.6.2 Tier II Level Ecological Risk Assessment

Given the presence of an ecological component and at least one COPEC, the site would require
further evaluation, i.e., a Tier II level risk assessment (USACE 1996). This Tier II level
assessment corresponds to an abbreviated Baseline Ecological Risk Assessment (BERA) as
outlined within ERAGS. The salient difference lies in the ERAGS BERA requirement for the
collection of additional information (ERAGS Steps 4 and 5). The Tier II risk assessment relies
on existing information. Based on findings during the first tier of assessment, a formal problem
formulation (ERAGS Step 3) will be conducted where:

¢ The ecological component is further characterized in the context of ecological relevance and
value that reflect federal, state, or local ecosystem management goals (i.e., identify
assessment endpoints - what needs protection).

¢ Key relationships are described between COPEC(s) and ecological component(s) in the
context of appropriate spatial boundaries (administrative and ecological) and temporal scale
(i.e., an exposure assessment).

¢ Identify measures that reflect the appropriate attributes that may be affected by the
COPEC(s) (i.e., an effects assessment).

Based on the components identified above, risk(s) and uncertainties can be more clearly defined
than is possible within the Tier I assessment. All of the assumptions made during the Tier I level
assessment result in an over-estimation of the potential exposure and effects associated with an
ecological resource. Such over-estimation is purposely performed to ensure that a false-negative
conclusion (i.e., suggesting no-risk when in reality a risk exists) does not occur during the
screening process. This bias is identified and, to the extent possible, quantified during formal
problem formulation to allow for a more realistic evaluation of the potential for ecological harm
(uncertainty analysis).

2.6.2.1 Ecological Resource(s) at Risk

Characterization of the habitats, communities and ecosystem at risk is used to identify
assessment endpoints and measures for focusing the ecological risk assessment. However, this
evaluation must be performed within the context of the site risk management goals for
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interpreting the relevance of COPEC exposures. The spatial boundaries (ecological and
administrative) need to be delineated as well as the temporal scale and ecological component
characteristics to focus the assessment on relevant issues. The term ecological component can
represent any part of an ecosystem, including populations, communities, and the ecosystem
itself. In a sense, at the screening level (Tier I) the “ecological component” is a community
(assemblage of populations of organisms associated with a particular physical medium). In order
to identify potential relevant issues, the functional roles of the components identified for the site
(i.e., habitats, communities and ecosystems) will be evaluated in terms of their trophic
relationships and ecological relevance (value). Assessment endpoints represent ecologically
relevant values based on fundamental ecological principles, that consider the structure, function
and dynamics of the ecological systems at risk. These assessment endpoints represent the
ultimate focus of the ecological risk assessment and link the “measured” attributes, i.e.,
measurement endpoints, to the risk management process.

2.6.2.2 Exposure Assessment

Exposure assessment (first component within ERAGS Step 6) evaluates the potential exposure
pathways, identified in a site conceptual exposure model, for the selected COPEC(s) and
ecological component(s). The chemical fate and transport properties associated with the
COPEC, the physical-chemical setting of the site, the distribution of the COPEC(s) within the
site, and the attributes associated with the ecological component, are used to ascertain whether
any release and/or transport of a COPEC can be linked to the ecological component. Simply
stated, this process assures that a complete exposure pathway can be demonstrated. All
incomplete exposure pathways are eliminated from further investigation, since without exposure
there can be no effect.

During the Tier I screening assessment the maximum detected concentration of a COI is
compared to the ecotoxicological screening benchmark. The maximum detection is useful for
screening but is inadequate for characterizing a potential for risk. As such, COPEC
concentrations are evaluated in the context of spatial distribution in Tier II. However, analytical
data are often from sampling locations that were biased towards the indentification of chemical
“hot spots” in applicable media. This represents a positive bias, which is consistent with the
conservative nature of a screening-level assessment (Tier I). As part of the exposure assessment
during formal problem formulation in Tier II, attempts are made in characterizing (statistically)
the impact of this bias on the potential for exposure to ecological resources.

2.6.2.3 Effects Assessment

Two tasks are associated with an effects assessment (second component within ERAGS Step 6)
for selected COPECs:

e Relative sensitivities to potential receptors. Major phylogenetic categories of organisms, e.g.,
amphibians, reptiles, birds and mammals are compared based on information from toxicological
references to assess which receptors are at greatest risk to individual COPECs.

e Mechanism or mode of toxicity. This represents how a toxic effect is produced within different
groups of organisms. This includes the target organ or process within a receptor that is
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pathologically affected by the presence of a poison. This is useful for: (1) differentiating
between target organisms; (2) determining whether growth or reproduction are the more
important endpoint, and in some cases; (3) determining whether an acute or chronic endpoint is
more applicable.

2.6.2.4 Receptors of Concern

To develop a measurement by which risk can be characterized, i.e., evaluate the measurement
endpoint, receptors of concern (ROCs) are selected. Populations, communities or species will be
selected as ROCs taking the following into consideration:

e general trophic position;

e probable intensity/duration of exposure;

e availability of relevant behavioral and physiological data;

e availability of relevant toxicological data;

e whether there are any federally-listed threatened or endangered species; and

e behavioral and physiological attributes such as body weight, area use, diet composition and rates
of ingestion of food, soil and water that may influence an animals’ susceptibility (and
sensitivity) to contaminants.

ROC:s are selected based on the characterization of the ecological resources at risk, the results of
the exposure assessment, as well as the results of the effects assessment.

2.6.2.5 Risk Characterization

Toxicity reference values (TRVs) are selected for both no-observed-adverse-effect levels
(NOAELSs) and lowest-observed-adverse-effect levels (LOAELs). Risk is then evaluated by
calculation of ecological effects quotients (EEQs) or hazard quotients (HQs) (ERAGS Step 7).
HQs are the ratio between the exposure point concentration and toxicity reference value. These
will be developed for both NOAEL and LOAEL-based TRVs. If the dose to a ROC does not
exceed a level known or predicted to be associated with a significant adverse ecological response
(HQ > 1) then the process would result in a recommendation of no further action. If the
environmental dose equals or exceeds the dose associated with a potentially adverse ecological
response by the ROC, an interpretation of the ecological significance of the result will be made
which would result in one of the following: (a) a recommendation for no further action; (b) a
recommendation for further investigation; or (c) an engineering evaluation/cost analysis or
feasibility study (Risk Management — ERAGS Step 8). Considerations of ecological significance
in a no-further-action recommendation would include:

1) the magnitude and uncertainty of the ecological effects quotients;

2) the risk management goals that acknowledge this is an active industrial site (e.g., if only
those ecological communities potentially affected are those that are resident and
confined to the habitat within the Cannon AFB grounds and if no transport of COPEC

URS Greiner Woodward Clyde WOMAZW P-FILES\MIB02\CC\swmus3148_\CMS03148_doc\22-Jun-00ioMA  2-1 1



SECTIONTWO CMS Objectives and Approach

effects occurs into the landscape-scale ecosystem surrounding the facility, then a no
further action recommendation may be appropriate);

3) the potential for a remedial action to result in a detrimental ecological effect.

In the case of (b) above, another iteration of the problem identification, problem formulation or
analysis could result. A recommendation for further investigation would entail the focused
acquisition of new information. Information sought may include redefining assessment endpoints,
and/or site-specific measurements and/or observations designed to corroborate or refute
assumptions made during the assessment. These assumptions could be related to exposures, effects
(responses) or both.

2.7 FATE AND TRANSPORT MODELING APPROACH

At SWMUs where chemicals were detected in soil above MSSLs (i.e., Tier 1 RBSLs),
contaminant fate and transport in the vadose, or unsaturated, zone was modeled to evaluate the
potential for contaminants to be transported to underlying groundwater. Prior to application of a
mathematical model, a conceptual vadose zone model was developed. Based on vertical extent
and maximum depth of soil borings, an upper soil zone was identified that represents the zone of
contamination associated with potential chemical releases. A lower soil zone was also identified,
extending to the estimated depth of the water table and representing the vadose zone through
which chemicals would be expected to migrate.

The Hydrologic Evaluation of Landfill Performance (HELP) Model, Version 3.01 (Schroeder et
al. 1994), was then used to calculate a net infiltration rate at the bottom of the designated upper
soil zone. HELP uses weather, soil, and design data to account for various processes including
runoff, infiltration, evapotranspiration, soil moisture storage, vertical drainage, and leakage
through soil, geomembrane, or composite liners. Results are expressed as daily, monthly,
annual, and average long-term water budgets. Soil layers identified in the conceptual model
were each simulated as vertical percolation layers by HELP. The amount of net infiltration or
percolation through the bottom layer was then input as a constant infiltration rate into the vadose
contaminant fate and transport model.

The Multimedia Exposure Assessment Model (MULTIMED), Version 2.00 (Salhotra et al.
1995), as distributed by the USEPA Center for Exposure Assessment Modeling (CEAM), was
used to model contaminant fate and transport through the vadose zone to the water table.
MULTIMED uses primarily semianalytical solution methods to simulate the movement of
contaminants leaching from a waste disposal facility or contaminated soils. The use of analytical
rather than more complex numerical models is considered to be appropriate for the current level
of risk assessment needs at the site. Additionally, the use of an analytical model is consistent
with the typical usage of fate and transport models for Tier 2 RBCA evaluations (ASTM 1999).

To compensate for simplifying assumptions of the models, conservative estimates of input
parameters were used based on collected field data, recent literature values, and chemical
analytical results. MULTIMED was run for each chemical detected above MSSLs under varying
source conditions and consideration of transport processes (e.g., sorption, biodegradation).
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Initial leachate concentrations, based on maximum detected concentrations in soil and
equilibrium partitioning, were calculated for each chemical detected at each SWMU.
Attenuation factors calculated from the results of each model run were then applied to these
initial leachate concentrations to predict concentrations of chemicals at the bottom of the
unsaturated zone and after initial mixing with groundwater at the water table.

The modeling approach, documentation, input parameters, and output, including assumptions
and limitations, are described in Appendix D. Model-predicted concentrations for each SWMU
are provided within their respective sections.
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SECTIONTHREE Cannon AFB Facility Description

3.1  SETTING - PHYSICAL GEOGRAPHY

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano
Estacado subprovince. The Llano Estacado is a nearly flat plain sloping gently (10 to 15 feet per
mile) to the east and southeast. Elevations in the eastern New Mexico portion of the Llano
Estacado exceed 4,000 feet above mean sea level (msl). In the vicinity of Cannon AFB,
elevations range from 4,250 feet to 4,350 feet above msl.

The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts and broad,
widely spaced valleys. Less common landforms are relict sand dunes located along the northern
side of the Portales Valley south of the Base. Relict dunes are not found on or near

Cannon AFB.

Blowouts are broad shallow depressions which form as the result of soil erosion by wind.
Blowouts commonly collect surface runoff from small to moderate sized drainage areas. During
periods of rainfall, runoff collects in blowouts to form ephemeral playa lakes. Playas have no
external surface drainage. Water is lost by infiltration to the soil and evaporation; without
recharge, playa lakes persist for only a few days or weeks. Three playas are located within the
Base, and several more are found to the north and east of the Base.

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and drainages
are poorly developed. No streams exist on or near Cannon AFB. Running Water Draw and Frio
Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are the nearest
streams. These are second-order streams. Both streams are very straight, flow southeast, and
have rectilinear drainage patterns with short laterals (W-C 1991).

3.2 DEMOGRAPHICS AND LAND USE NEAR CANNON AFB

Cannon AFB is located just south of U.S. Highway 60-84 in a farming and ranching area
(Figure 1-1). The majority of the land surrounding Cannon AFB is productive, irrigated
farmland or grassland. The major crops are wheat, sorghum, sugar beets, corn, cotton, alfalfa,
barley, and peanuts. The land is also used for cattle grazing, both beef and dairy, and Clovis is
considered the "Cattle Capital of the Southwest." There were 32,767 people living in Clovis in
1990, while the Cannon AFB population was estimated to be 4,650 in 1990 (W-C 1991).

3.3 CLIMATOLOGY

The climate of east-central New Mexico is classified as tropical semi-arid, with summer
temperature and precipitation maxima. Average monthly temperatures range from a January low
of 12°C (39°F) to a July high of 26°C (78°F). Extreme daily temperatures range from -24°C
(-11°F) to 41°C (106°F) (Lee Wan and Associates 1990). Average monthly precipitation ranges
from 1 cm (0.4 inches) in winter to 6.9 cm (2.7 inches) in July. The maximum recorded 24-hour
rainfall is 12.2 cm (4.8 inches), which occurred in August. Rainfall occurs on eight or more days
per month during the summer precipitation maximum. Mean annual precipitation is
approximately 41 cm (16 inches). The mean annual evapotranspiration rate is 181.4 cm/yr
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SECTIONTHREE Ccannon AFB Facility Description

(71.4 inches/yr) (Lee Wan and Associates 1990). Prevailing winds are from the west at an
average of 5 km/hr (3.1 mph) during fall, winter, and spring. During the summer, winds are
from the south at an average of 3.7 km/hr (2.3 mph).

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal and
annual average mixing heights can vary from 400 meters in the morning to 4,000 meters in the
afternoon. The afternoon mixing heights are typically greater during the spring and fall seasons.
The morning mixing heights are usually low, due to nighttime heat loss from the ground
producing surface-based temperature inversions. After sunrise, these inversions break up, and
solar heating of the earth's surface causes vertical mixing in the atmosphere.

Dust is frequently entrained into the atmosphere in this region of the country because of gusty
winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area is considered
the worst area in the United States for windblown dust. Occasionally, this windblown dust is of
sufficient quantity to restrict visibility. Most of the seasonal dust storms occur in March and
April, when the wind speeds are typically high (average 5 km/hr) (W-C 1991).

3.4 GEOLOGY

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene-Late
Pliocene-age Ogallala Formation and the Early Triassic Dockum Group as shown in Figure 3-1.

The Dockum Group consists of three formations. The stratigraphically lowest unit is the Santa
Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and Redonda Formations.
The Chinle and Redonda Formations are composed mainly of red shales with lesser interbedded
sands, and are known locally as "redbeds.” The top of the Dockum Group is marked by an

erosional unconformity having relief of up to several hundred feet (Lee Wan and Associates
1990).

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala Formation
extends from eastern New Mexico and Colorado into Texas, Oklahoma, Kansas, Nebraska, and
South Dakota. Drillers' logs from Cannon AFB indicate that the Ogallala Formation varies from
360 feet to 415 feet in thickness. The incised upper surface of Triassic redbeds strongly
influences Ogallala thickness. Paleovalleys in the post-Triassic unconformity are deep and trend
dominantly east-west. Ogallala thickness may thus vary significantly over short north-south
distances.

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, to the
west along the Pecos River Valley, and to the north in a series of ephemeral stream valleys. The
Ogallala Formation extends more than 125 miles to the east before terminating as an escarpment
in Briscoe County, Texas. Springs and seeps are common along the erosional margins of the
Ogallala.

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon AFB. As
reported in Lee Wan and Associates (1990), data suggest that some Quaternary warping may
have occurred; however, most of the structures are well to the northwest and southwest of
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SECTIONTHREE Cannon AFB Facility Description

Cannon AFB. No faults or buried structural lineaments are known in the vicinity of
Cannon AFB.

The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, and
clays. The base of the Ogallala is generally marked by a gravel, cobble, and boulder deposit.
This basal member contains sediments derived from igneous and sedimentary rocks transported
from the mountains to the west. The Ogallala Formation was laid down as stream and overbank
deposits formed within coalescing alluvial fans. These fans form a broad pediment along the
eastern flank of the Rocky Mountains. As is typical of alluvial deposits, Ogallala internal
stratigraphy varies vertically and horizontally over short distances.

Except where strongly cemented by calcium carbonate (caliche), the sediments of the Ogallala
are loose and friable. Authigenic and allogenic clays are found as a trace to abundant matrix
mineral (Lee Wan and Associates 1990). As reported by Lee Wan and Associates (1990), five
zones have been distinguished within the Ogallala of east central New Mexico on the basis of
clay minerals. Smectites (montmorillonites) and attapulgite (with sepeotite) are the dominant
clays throughout the Ogallala. Illite is a lesser, but persistent clay, as is kaolinite. Smectite is a
swelling clay, causing deep cracks to form in dry surface soils. Smectite, in particular, and to a
lesser extent, attapulgite and illite, are clays with moderate to high cation exchange capacities
(CEC). The formation as a whole should therefore have a relatively high CEC, which should
inhibit the migration of charged contaminants, and especially ionic forms of metals.

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to
discontinuous layers throughout. A generalized geologic section at Cannon AFB is shown in
Figure 3-1. Caliche is hard, white to pale tan on fresh surfaces, weathering to gray, and has a
chalky appearance. Caliche forms as calcium carbonate, leached from overlying sediments, and
precipitates in the pore space of the host sediments. Precipitation is caused by the evaporation of
downward percolating water. The caliche may thus mark the position of ancient vadose zones.
As reported in Lee Wan and Associates (1990) radiocarbon dates for the upper "climax" caliche
range from -27,000 yr. Before Present (B.P.) to -42,000 yr. B.P.

Caliche is relatively soluble in acidic water (pH < 7) or in waters containing dissolved CO,. The
top surface of the upper "climax" caliche in fresh outcrop shows solution etching.

The Ogallala has numerous continuous to discontinuous caliche layers throughout its thickness.
The uppermost caliche, termed the "climax" caliche, is pisolitic (consisting of spherical
concentrically Jaminated aggregates 1 to 10 mm in diameter (Lee Wan and Associates 1990).
The pisolites are thought to have formed as the caliche was repeatedly chemically weathered and
brecciated during Pleistocene pluvials (wet climate episodes) and later recemented during drier
intervals. This upper caliche crops out around playas and the bounding escarpments of the
Ogallala, and is locally termed "caprock.” The "climax" caliche is typically 3 to 5 feet thick.
Caliches which occur lower in the Ogallala are platy and harder. Caliche may be thin or absent
below playas (W-C 1991).
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SECTIONTHREE Cannon AFB Facility Description
35 HYDROGEOLOGY

The lower portion of the Ogallala Formation is the primary regional aquifer for both potable and
irrigation water. No deeper aquifers are utilized in the vicinity of Cannon AFB. The Ogallala
aquifer is part of the High Plains Aquifer which extends continuously from Wyoming and South
Dakota into New Mexico and Texas. In east central New Mexico, the Ogallala aquifer rests on
Dockum Group redbeds, which serve as the basal confining layer. The Ogallala is a water table,
or unconfined aquifer (Lee Wan and Associates 1990). The Ogallala aquifer has a southeasterly
regional gradient of about 13 feet/mile. Well yields vary from less than one gallon per minute
(gpm) in thin silts and sands, and up to 1,600 gpm in thick sands and gravels (Lee Wan and
Associates 1990). Water quality is generally good, with hardness and fluorides being somewhat
high (Lee Wan and Associates 1990).

At Cannon AFB, the depth to groundwater is greater than 200 feet, and the Ogallala aquifer has
an average saturated thickness of 120 feet based on mid-1960s data. Saturated thickness ranges
from 93 to 143 feet, and is influenced by the configuration of the erosional nonconformity
surface marking the top of the Dockum Group. The local groundwater gradient is southeasterly
at 7.5 feet/mile (Lee Wan and Associates 1990). Figure 3-2 shows water table elevation
contours for 1984. Flow within the saturated zone may be influenced by the configuration of the
top of the Dockum Group. Yields in tests of Cannon AFB water wells have ranged from 776
L/min (205 gpm) to 4,353 L/min (1150 gpm). Specific capacities range from 0.14 m*/m

(11.4 gal/ft) to 0.35 m/m (27.9 gal/ft) (Lee Wan and Associates 1990).

Very rough estimates of hydraulic conductivity were made from well pump tests in water wells 5
and 9 (Figure 3-3) located on base using the Theis equation. An estimate of hydraulic
conductivity for base water well 8 was based on water level recovery data using the Bouwer and
Rice approach (Lee Wan and Associates 1990). The data used in these calculations were
obtained to evaluate pump rates, efficiency, and well yield, and were not intended for use in
calculating aquifer properties. The results of these calculations should therefore be considered as
first approximations.

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately

2.0 x 10 cm/sec. Calculations for water well 8 resulted in a hydraulic conductivity of 2.0 x 107
cm/sec. In addition, slug testing of two monitoring wells (MW-O and MW-N) located on the
base by landfill 3 and 4 was done by Woodward-Clyde in February 1995 (W-C 1995a). The
estimated hydraulic conductivities from these slug tests were both 3 x 102 cm/sec. These
estimates appear to be low when compared to published hydraulic conductivity data for sands
and gravels. As reported in Lee Wan and Associates (1990) a groundwater flow velocity of
about 45 m/yr (150 ft/yr) has been estimated. This calculates out to a hydraulic conductivity of
approximately 1.0 x 10" cm/sec. Again, this appears to be low when compared with published
data (Freeze and Cherry 1979).

The presence of interstitial clays may account for both the variability and low values of hydraulic
conductivities. Boring logs from Cannon AFB IRP projects and published reports (Lee Wan and
Associates 1990) indicated that interstitial and interstratified clays are abundant in the Ogallala
Formation.
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SECTIONTHREE Cannon AFB Facility Description

Recharge to the Ogallala is primarily through precipitation. As reported in Lee Wan and
Associates (1990), a recharge rate of 0.5 inches/year was calculated using the Theis equation.
Lee Wan and Associates (1990) reported that the recharge rate may be as much as 1.0 inches/yr.
Due to the high evapotranspiration rate and low precipitation, recharge probably occurs only
during heavy rainfall events in which the infiltration capacity of the soil is exceeded and runoff
occurs, or during cool months when precipitation exceeds evapotranspiration. Excess runoff
flows to playas, and the presence of water in playas may allow deep percolation to the aquifer.
The occurrence of this process is evidenced by the presence of clay deposits in, and thin or
nonexistent caliche layers directly below, playas. Caliche is soluble in acidic rain waters, and is
leached over time to form percolation pathways.

Discharge from the Ogallala occurs through well pumping and springs along the eroded margins
of the formation. Spring discharge does not occur on or near Cannon AFB. Domestic and
irrigation water wells are common on and around the Base, however. The rate of discharge
exceeds the rate of recharge. Water levels in the Ogallala have declined steadily from the 1930s
to the present. A decline of 50 to 100 feet has been observed in the area around Clovis, New
Mexico, for the period from the 1930s to 1980. Lee Wan and Associates (1990) states, "the
largest area of water level decline exceeding 100 feet occurs south of the Canadian River
extending from Curry Co., New Mexico to Crosby Co., Texas."

The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation water.

Numerous wells are found in the Cannon AFB area, most of which provide only irrigation water
(Figure 3-3).

The Ogallala will continue to be used as the primary source of potable and irrigation water for
eastern New Mexico. The New Mexico State Engineer designated Curry County as a Water

Basin in 1989. This designation allows for regulation of water rights, usage, and well drilling
(W-C 1991).

3.6 SOILS

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified Soil
Classification System, and as aridisols (calciorthids) under the Soil Conservation Service
Comprehensive Soil Classification System. The following summary is based on the Soil
Conservation Service Curry County Soil Survey as reported in Lee Wan and Associates (1990).

The most common soil type on the Base is the Amarillo fine sandy loam, 0- to 2-percent slope
phase (map symbol Ab Figure 3-4). This soil consists of a thin sandy A horizon, well-defined
clayey Bi.3 horizons, with a calcic Bs horizon at depths below 40 inches. The calcic B3 horizon
lies on a calcic C horizon, or on caliche. The Amarillo fine sandy loam is present on all
relatively flat surfaces at the Base, but is also found on slopes associated with playas (map
symbol Ac).

Clovis fine sandy loams, 0- to 2-percent slope phase (map symbol Cb) and 2- to 5-percent slope
phase (map symbol Cc), are very similar to Amarillo fine sandy loams. In the Clovis soils, the
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SECTIONTHREE Cannon AFB Facility Description

depth to the calcic C horizon ranges from 28 to 56 inches. The depth to caliche exceeds
56 inches. Clovis and Amarillo fine sandy loams occur in close association.

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine sandy
loam, 0- to 2-percent slope phase (map symbol Ma), and 2- to 5-percent phase (map symbol Mb)
are found. Mausker fine sandy loams have no B horizons and are very calcareous. The calcic

C horizon is within 2 feet of the surface.

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately
permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable. Permeabilities
in calcic B and C horizons are moderate (Lee Wan and Associates 1990).

3.7 BACKGROUND METALS CONCENTRATIONS IN SOIL AND WATER
QUALITY

The natural soils in the vicinity of Cannon AFB are alkaline and rich in metals in general.
Typically high concentrations of aluminum, iron, magnesium, manganese, and potassium
combine with elevated levels of many other metals in the natural soils. Calcium is naturally
present in the soils at levels up to nearly 200,000 mg/kg (W-C, 1997). Tightly cemented layers
of "caliche" are present in several horizons in the natural soils and the Ogallala aquifer below.

The background levels of inorganic compounds in surface and subsurface soil at Cannon AFB
are presented in Table 3-1 in the form of a mean value and statistical information on the ranges
encountered for each element. Table 3-1 has been adapted from a final report by Woodward-
Clyde dated September 1997 entitled "Naturally Occurring Concentrations of Inorganics and
Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico." This report
summarizes background data for soil from numerous past investigations in the vicinity.

The mean values and upper tolerance limits (UTLs) presented in Table 3-1 are the background
levels used in the screening of soil chemical results for this RFI. In addition to comparison to the
UTL of the Base-wide background data (which is necessarily from a limited data set), other
sources of naturally occurring metals concentrations, such as USGS (1984), were considered
when determining whether metals concentrations are within background levels.

3.8 BIOLOGICAL RESOURCES

Land adjacent to Cannon AFB is primarily used for agriculture, and there is little natural
vegetation remaining in the area. The wildlife species that are common to agricultural areas
throughout the region include bobwhite quail and pheasant. There are a few playa lakes in the
area; these are used by upland game for cover, by waterfow! for resting and feeding, and by
wildlife in general for drinking. Nearby riverbeds also provide water sources during rainy
seasons. During periods of low rainfall, the riverbeds are dry (W-C 1991).
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3.8.1 Plant Resources

The climate of the Base area is considered to be semiarid. The thin layer of topsoil in the
vicinity of Cannon AFB is sandy loam, which is highly susceptible to wind erosion. The
undisturbed natural vegetation is mostly shortgrass prairie, including blue grama grassland and
mixed grama grassland vegetation types, which have moderately fast recovery rates (W-C 1991).

Much of the study area has been previously cleared for agricultural crops. The predominant land
use of the region is rangeland, primarily for cattle grazing. In general, moderately grazed
rangeland areas of the types occurring in the project area are highly productive in terms of both
forage quality and quantity. The rangeland in the vicinity may support up to 15 to 20 head of
cattle per section, depending on the rainfall. Large trees do not uniformly exist in the vicinity of
the range except where planted around buildings and other structures on the Base. Woodlands

composed of large shrubs and small trees are confined to riparian areas and playa lakes in the
vicinity (W-C 1991).

The following plants are candidate species for the Federal List of Endangered and Threatened
Wildlife and Plants (CFR 1990) and are found within a 50-mile radius of Cannon AFB:
chatterbox orchid (Epipactus gigantea), spiny aster (Aster harridus), Whittmans milkvetch
(Astragalus witmanii), dune unicorn plant (Proboscidea sabulosa), and the tall plains spruce
(Eupjorbia strictior). The dune unicorn plant is also on the state endangered plant species list.
No federally protected endangered plants are known to be present on the Base (Lee Wan and
Associates 1990).

3.8.2 Wildlife Resources

The eastern New Mexico area contains many nongame wildlife species that are typical of the
High Plains. Most of these species are distributed widely throughout the western United States.
Species diversity is low in most habitats because of the low vegetation diversity. Most
amphibian species are associated with riparian habitats and playa lakes. Reptiles are found in all
terrestrial habitat types, but are most abundant in scrub/grasslands. Nocturnal rodents are the
most abundant members of the small mammal community.

Grasslands on the High Plains support a variety of seed-eating sparrows and other ground-
dwelling birds, both as residents and migrants. Raptors (hawks and owls) are relatively abundant
in all habitats in the region. Insectivorous and tree-nesting species are most abundant in riparian
areas. Shorebirds and waterbirds, and migratory waterfowl in general, utilize the rivers, playa
lakes, and reservoirs of the region.

Two National Wildlife Refuges (NWRs) are in the region surrounding Cannon AFB. The Grulla
and Muleshoe NWRs are within 30 miles of Cannon AFB. These areas provide high-quality
habitat for migratory and breeding waterfowl.

Big-game species in the area include mule deer, white-tailed deer, pronghorn, and barbary sheep.
Pronghorn are the most abundant game animal in the area. Several species of upland game, such
as quail, ring-necked pheasant, and turkey, are common in the area. Reservoirs (Ute Lake,
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Conchas Lake, and Clayton Lake) and playa lakes are important waterfowl habitats in the region.
Numerous species of native and introduced fish inhabit the rivers and perennial streams, and the
reservoirs support recreational fishing of warm-water species, such as walleye, crappie, channel
catfish, largemouth bass, and bluegill.

As determined by the regional office of the U.S. Fish and Wildlife Service, two federally listed
endangered animal species, the bald eagle and peregrine falcon, are known to inhabit the area
within a 50-mile radius of Cannon AFB. The New Mexico Department of Game and Fish also
indicated that the state endangered Mississippi kite, Baird's sparrow, and the black-footed ferret
may also occur in the vicinity of the Base. The federal- and state-protected species are listed in
Table 3-2.

Within Curry County, the only state-protected bird that is expected to occur is the Mississippi
kite. In New Mexico, since the early 1960s, this kite summers regularly and breeds in the Clovis
region. The birds frequent the golf course at Cannon AFB. Two other state-protected birds that
may occur within Curry County are the McCown's longspur and Baird's sparrow. These two
species have not been sighted regularly in recent years. No information is available on the
McCown's longspur in New Mexico; however, Baird's sparrow occurs mainly in autumn during
migration in the eastern plains and southern lowlands. Migrants appear as early as the first week
of August and move further south by November. The species seems to have declined in
abundance throughout its range in the Southwest due to the loss of shrubby shortgrass habitats.

State-protected birds known to occur infrequently are the bald eagle and the peregrine falcon.
The bald eagle migrates and winters from the northern border of New Mexico to the Gila, lower
Rio Grande, middle Pecos, and Canadian valleys. It is seen occasionally in summer and as a
breeding bird, with nests reported in the extreme northern and western parts of the state. Winter
and migrant populations appear to have increased with reservoir construction. The peregrine
falcon is widely distributed, but population numbers are low. The American subspecies breeds
statewide in New Mexico, but mainly west of the eastern plains (Source: Draft Environmental
Impact Statement - Cannon AFB 1990).
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TABLE 3-1

SUMMARY OF BACKGROUND ELEMENTAL CONCENTRATIONS'
IN SOIL SAMPLES’ AT CANNON AFB, NEW MEXICO

95% Upper Tolerance Limit of

Mean (x Standard Deviation (s) Background Concentrations (UTLs)
Element Surface Soil  Subsurface Soil ~ Surface Soil  Subsurface Soil Surface Soil Subsurface Soil
Aluminum 5,508 5,932 1,964 2,183 8,950 12,214
Antimony ND @ ND @ ND & ND @ 3159 16®
Arsenic 2.1 2.1% 0.48 0.96 @ 3.6 43®
Barium 100 210 165 199 670 890
Beryllium 0359 0.35® 013@ 017 0.78 ¥ 0.73 @
Cadmium ND @ ND @ ND @ ND @ 0.435 @ 139
Calcium 5,645 89,410 11,366 64,611 44,800 237,498
Chromium (total) 7.1 5.6 1.3 2.33 10.5 13.3
Cobalt 29 26@ 1.0 14@ 6.6 47@
Copper 6.8 3.8@ 4.6 197 @ 18.3 83®
fron 6,458 5,148 1,349 2,262 10,100 13,148
Lead 6.8 4.7 1.6 1.7 12 8.7
Magnesium 1,066 4,260 390 3,856 1,930 19,300
Manganese 139 83 51 50 307 333
Mercury 0.025 @ ND @ 0.016 ¥ ND @ 0.056 @ 0.019 @
Nickel 55 59@ 1.6 241@ 11 149 @
Potassium 1,345 1,222 413 417 2,691 2,512
Selenium ND @ 0479 ND @ 031 @ 0.26 @ 1.1®
Silver L ND @ C) ND @ 04® 265®
Sodium 91 351 10 253 @ 102 1,227
Thallium ND 3) ND [©)] ND 3) ND [©)] 0.6 3) 2.65 3)
Vanadium 14.9 16 2.8 5.2 233 32.8
Zinc 15.4 12.1 5.2 48 322 30.6

(1) All concentrations are in milligrams per kilogram (mg/kg).
2) From report entitled "Naturally Occurring Concentrations of Inorganics and Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico” (W-C 1997).

(3)  Analytical data were reported as nondetect; therefore, a mean and standard deviation was not calculated. One-half the highest reporting limit is used as the 95% UTL. The actual

mean, standard deviation, and UTL may be less than these values.
(4)  Values determined from a data set including one-half of the reporting limits for nondetects.

[&3) Silver was detected in only one sample; therefore, a mean and standard deviation was not calculated. The single detected concentration is used as the 95% UTL.
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TABLE 3-2

FEDERAL- AND STATE-PROTECTED ANIMALS
POTENTIALLY OCCURRING IN THE VICINITY OF
CANNON AFB (CURRY COUNTY)

Common Name Scientific Name Federal Status State Status
Birds
Mississippi kite Ictinia mississippiensis Endangered (Group 2)
Baird's sparrow Ammodramus baridii Endangered (Group 2)
Bald eagle Haliaeetus leucocephalus Endangered Endangered (Group 2)
Peregrine falcon Falco perigrinus Endangered Endangered (Group 1)
Mammals
Black-footed ferret Mustela nigripes Endangered Possibly Extinct
Endangered (Group 1): Species whose prospects of survival or recruitment within the state are in jeopardy
Endangered (Group 2): Species whose prospects of survival or recruitment within the state are likely to become jeopardized in the foreseeable future.
Possibly Extinct: Potentially no longer in existence in the state.

Source: Lee Wan and Associates 1990
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

Rack near the expansion joint to ascertain the presence and extent of possible contamination at
this point. Small piles of stained soil observed at this location suggested that oily soils were
deposited there. Boring 03104 was located about 10 feet southwest of Boring 03103, just off the
edge of the AGE pad. No surface staining was evident at this site.

Soil samples were collected from 0- to 0.5-foot, 1.5- to 3.5-foot, 4- to 6-foot. and 8- to 10-foot
depth intervals in Borings 03101 and 03102 and from the 0.5- to 2-foot, 2- to 4-foot, and 8- to
10-foot depth intervals in Borings 03103 and 03104. Target analytes included volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), target analyte list (TAL) metals,
and total recoverable petroleum hydrocarbons (TRPH). SVOCs were analyzed only at the
surface samples and at selected depth intervals to allow for risk assessment. Surficial samples
from the 0- to .5-foot interval were collected 1n areas of soil cover from the 0.2- to 0.5-foot depth
interval to provide a worst-case situation for risk assessment purposes if SVOC contamination
was found in these samples. In areas of pavement or concrete surfaces, soil sampling began
immediately below the pavement/soil contact. Chemical results are summarized in Tables 4-1
and 4-2.

Tetrachloroethene (PCE) was detected at low concentrations in Boring 03103 at the surface.
Anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
carbazole, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, phenanthrene,
and pyrene were detected in samples from the surface of Boring 03101, 03102, and 03103 at the
surface and in Boring 03102 at 3.5 feet. Antimony, barium, cadmium, chromium, cobalt, copper,
lead, nickel, selenium, and zinc were detected above background in surface and subsurface
samples to 10 feet in one or more of the borings for the Phase I RFI (W-C 1994a). Asphalt
present may be the source of polycyclic aromatic hydrocarbons (PAHs) and metals. Barium,
benzo(a)anthracene, benzo(a)pyrene. benzo(b)fluoranthene, cadmium. chromium, chrysene,
indeno(1,2,3-cd)pyrene, lead, and petroleum hydrocarbons exceeded the risk screening criteria.
These results are summarized on Figure 4-3.

Phase Il RFI

Three soil borings were drilled and soil samples collected at the AGE Maintenance Shop Pad
(W-C 1995¢). One boring was drilled near the location of the wash rack (Boring 3107), one
boring was drilled in a grassy area northeast of the wash rack (Boring 3105), and one boring was
drilled at the bottom of a shallow drainage swale northeast of the wash rack (Boring 3106)
(Figure 4-2). The borings were drilled to a total depth of 10 feet. The boring locations were
chosen to further assess the lateral and vertical presence and extent of site-related soil
contaminants at the 10-foot depth interval. Samples were analyzed for VOCs, SVOCs, TAL
metals, and TRPH.

A summary of the detected chemicals for the Phase II RFI soil samples is provided on Figure 4-3
and in Table 4-3. Other than acetone, which was qualified nondetect after it was determined to
be laboratory contamination. the only VOC reported in near-surface soil samples was total
xvlenes at a concentration of 130 pug’kg. Several SVOC compounds, mostly PAHs, were
reported for all three near-surface samples. Total PAHs were detected at concentrations of
7,903 ng/ke (Boring 3105). 18.265 ng’kg (Boring 3106) and 25.450 pg’kg (Boring 3107). Other
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

41  SITE DESCRIPTION

The AGE Maintenance Shop Pad is an open concrete area adjacent to the southeast side of the
AGE Maintenance Shop, located in Building No. 186 (Figure 4-1). The pad is approximately
60 to 70 feet wide and 240 to 280 feet long. A wash rack occupies an area about 45 feet square
beyond the southeast edge of the pad. The AGE Drainage Ditch (SWMU No. 34), investigated
in the Appendix I RI (W-C 1993b), lies to the southeast of the maintenance pad and carries
runoff to the northeast.

4.2  SITE HISTORY

Use of the maintenance pad began in 1971. Water from washing and surface or storm water,
potentially contaminated with JP-4, oils, and diesel fuel, flowed off the pad to the southeast. The
Appendix I RI investigation of soils lining the AGE Drainage Ditch, southeast of the AGE pad,
found neghgible to nondetectable levels of target contaminants in the soils sampled. Subsequent
to the Appendix I RI, Phase I and Phase 1l RFIs were completed as discussed below.

4.3 CURRENT USE

Maintenance on aeronautical ground equipment is performed in Building No. 186 and on the
south and east sections of the pad. The wash rack (not a target of this investigation) is frequently
used to wash and clean support vehicles and equipment. The wash rack is drained separately to
an adjacent oil/water separator (OWS) which was a part of the Appendix II investigation. This
OWS was removed and replaced with a new one in February 1997. A portion of the drainage
from the pad reportedly flows into a sand trap at the northwest corner of the wash rack. This
sand trap reportedly empties into the OWS.

44 PREVIOUS INVESTIGATIONS
Phase | RF]

Four 10-foot soil borings were drilled and soil samples collected during the Phase I RFI (W-C
1994a) in areas where wash-down water from the maintenance pad enters the AGE ditch and
along expansion joints or cracks in the maintenance pad to determine if a release of SWMU-
related chemicals posing a hazard to human health or the environment had occurred at these
points. The Phase [ boring locations and numbers are shown on Figure 4-2. Boring 03101 was
drilled in a slight drainage channel entering the AGE ditch to sample the effect maintenance pad
runoff may have on the soil at this location. Surface soils at this location were discolored and
vegetation within the channel appeared distressed. Since this drainage ditch receives runoff from
areas other than the AGE Maintenance Shop. other sources may be contributing contaminants to
this sample location. Boring 03102 was drilled in an area of soil cover near the AGE ditch to
determine the presence and the lateral extent of potential contaminants in soils at this point.
Soils at this location did not appear contaminated and vegetation appeared normal. The high
density of buried utilities under the maintenance pad forced the relocation of two borings from
the pad itself to nearby sites. Boring 03103 was located just off the slab to the west of the Wash
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

SVOCs detected in near-surface soil samples were bis(2-ethylhexyl)phthalate, butyl benzyl
phthalate, carbazole, dibenzofuran, and 4-methylphenol. Petroleum hydrocarbons were detected
at concentrations of 696 mg/kg, 914 mg/ke. and 2,500 mg/kg in near-surface soil samples from
Borings 3105, 3106, and 3107, respectively. Asphalt present may be the source of PAHs and
metals.

Other than acetone, which was qualified nondetect after it was determined to be laboratory
contamination, the only VOC reported in subsurface soil samples was toluene at concentrations
of 5.5 ng/kg (estimated) and 4.9 pg/kg (estimated) in Boring 3107. Only one SVOC compound
(fluoranthene) was reported for any of the subsurface samples (Boring 3107 at a concentration of
120 pg/kg, estimated). Petroleum hydrocarbons were not reported in any of the subsurface
samples.

The maximum concentrations of cadmium, chromium, cobalt, copper, lead, manganese, nickel,
and zinc exceeded background levels for the Phase IT RFI (W-C 1995b).

TRPH was also addressed in the previous investigations. The maximum detected Phase I and
Phase II concentrations (4,070 mg/kg and 2,500 mg/kg, respectively) exceeded the New Mexico
Environment Department (NMED) action levels of 520 mg/kg. These locations are shown on
Figure 4-3. The NMED action levels of 500 mg/kg for benzene, toluene, ethylbenzene, and
xylenes (BTEX) and 10 mg/kg for benzene individually were not exceeded.

4.5 HUMAN HEALTH RISK EVALUATION
4.5.1 Site Conceptual Exposure Model

The site conceptual exposure model (SCEM) is a schematic representation of the contaminant
source areas, chemical release mechanisms, environmental transport media, potential human
intake routes, and potential human receptors. A SCEM should identify complete exposure
pathways that may result in human health risks and indicate the data needed to evaluate those
pathways. An exposure pathway consists of four necessary elements:

e A source and mechanism of chemical release to the environment

¢ An environmental transport medium for the released chemical (e.g., air, groundwater, or
surface water)

e A point of potential human exposure to transported chemicals (e.g., a domestic drinking
water well)

e A human intake mechanism (e.g., inhalation or ingestion) at the point of exposure

All four elements must be present for an exposure pathway to be complete and for chemical
exposure to occur. In the SCEM, potentially complete exposure pathways are indicated with
solid lines; minor (insignificant) pathways are indicated with dashed lines. Figure 4-4 presents
the SCEM for SWMU 31.
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SECTIONFOUR RGE Maintenance Pad - SWMU No. 31

The primary source at SWMU 31 (the AGE Maintenance Shop Pad) is waste fluids (e.g., fuels.
oils, and solvents) that have leaked or been spilled on the pad and the surrounding surface soil.
Chemicals from the primary source may be transported away from the primary source areas,
affecting other media that may in turn act as secondary sources. Mixing and infiltration of the
wastes with the soil are shown as the primary chemical release mechanisms. Subsurface soils are
an important secondary source of potential chemical release. Site-related chemicals n soils may
infiltrate/percolate through the soil and be released to groundwater.

Other release mechanisms, such as direct contact (soil and dermal contact). surface runoff, wind
erosion, or volatilization to the atmosphere, are also depicted in the SCEM. Transport by storm
runoff is not considered a significant pathway for human exposure at SWMU 31 because runoff
settles in the low spots located on the southeast side of the SWMU, but is not transported off-
site.

Potential receptors at SWMU 31 include occupational receptors. hypothetical future construction
workers. and hypothetical trespassers. SWMU 31 is located in the industrial area of the Base
(Figure 1-2); therefore, residential development is not a likely future land use. Surface soil
(upper 2 feet of soil column) and air emissions (particulate) from surface soil may provide
exposures to occupational receptors and hypothetical trespassers. Surface soil, subsurface soil,
and air emissions (volatile and particulate) may provide exposures to hypothetical future
construction workers during excavation activities.

Groundwater is used for domestic purposes on and off Base. However, potential groundwater
exposures were not evaluated because fate and transport modeling indicates that groundwater
will not be impacted (see Section 4.7).

In summary, the potentially complete human exposure pathways at SWMU 31 are:

Occupational Receptors
e Ingestion of surface soil
e Dermal Contact with surface soil

¢ Inhalation of airborne particulate matter from surface soil

Hypothetical Construction Workers

e Ingestion of subsurface and surface soil

e Dermal Contact with subsurface and surface soil

¢ Inhalation of volatile emissions and airborne particulate matter from subsurface and surface
soil

Hypothetical Trespassers

¢ Ingestion of surface soil

e Dermal Contact with surface soil
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

¢ Inhalation of airborne particulate matter from surface soil
452 Site Classification

Site classification is a prioritization step that is used to judge the urgency of the need for initial
response actions and maximizes the effectiveness of limited resources. There are four classes of
sites (ASTM 1996):

Class 1: Immediate threat to human health and safety or sensitive environmental receptors

Class 2: Short-term threat to human health and safety or sensitive environmental receptors

Class 3: Long-term threat to human health and safety or sensitive environmental receptors

Class 4: No demonstrable threat to human health and safety or sensitive environmental
receptors

This site presents no explosive threat and contains no free product, no surface water, and no
groundwater discharges. There are no pubhc facilities (i.e., daycares, parks, schools, dwellings)
located on or near the site. The nearest potable groundwater aquifer is more than 250 feet bgs.
Additionally, access to soils is limited primarily to Base personnel. Therefore, SWMU 31 was
considered to be a Class 4 site.

453 Background Comparison

Metals are natural constituents of soils and water. Metals that occur in concentrations within
background levels are not considered site-related chemicals of concern and are not evaluated
further. To determine if the concentrations of metals detected in surface and subsurface soil at
SWMU 31 exceeded background concentrations, the maximum detected concentrations at the
site were compared to the calculated background UTLs. The UTLs used in this comparison were
calculated as part of the background study for Cannon AFB (W-C 1997). Maximum detected
concentrations from surface soils were compared to surface soil UTLs. Maximum detected
concentrations from subsurface soils were compared to subsurface UTLs. If the maximum
detected concentration exceeded the background UTL, the metal was considered to exceed
background and was evaluated in the Tier 1 screen.

Four samples from the Phase I investigation (CAN031-0311-0002, CAN031-0312-0002,
CANO031-0313-0002, CAN031-0314-0002) are shown in Table 4-1 as near surface samples.
However, these four samples were collected at 1.5 to 3.5 feet below ground surface. Therefore,
they were considered to be subsurface samples for purposes of this risk evaluation.

Surface Soil

The maximum detected surface soil concentrations of metals were compared to background
concentrations (W-C 1997). Aluminum. arsenic. barium, cadmium. calcium, chromium. cobalt.
copper, iron, lead. magnesium. nickel, sodium, and zinc were considered to exceed background
levels. All other metals were considered to be within background levels. Table 4-4 summarizes
the comparison and a discussion 1s given below.
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

Three of seven surface soil samples contained aluminum at concentrations (ranging from
9,230 mg/kg to 10,200 mg/kg) which exceeded the background UTL of 8.950 mg/kg. Therefore,
aluminum was considered to exceed background levels and was evaluated further.

Three of seven surface soil samples contained arsenic at concentrations (ranging from 3.7 mg/kg
to 4.6 mg/kg) which exceeded the background UTL of 3.6 mg/kg. Therefore, arsenic was
considered to exceed background levels and was evaluated further.

Two of seven surface soil samples contained barium at concentrations (ranging from 716 mg/kg
to 1.460 mg/kg) which exceeded the background UTL of 670 mg/kg. Therefore, barium was
considered to exceed background levels and was evaluated further.

Six of seven surface soil samples contained cadmium at concentrations (ranging from
0.85 mg/kg to 8.7 mg/kg) which exceeded the background UTL of 0.435 mg/kg. Therefore,
cadmium was considered to exceed background levels and was evaluated further.

Two of seven surface soil samples contained calcium at concentrations (ranging from
48,600 mg/kg to 173,000 mg/kg) which exceeded the background UTL of 44,800 mg/kg.
Therefore, calcium was considered to exceeded background levels and was evaluated further.

Five of seven surface soil samples contained chromium at concentrations (ranging from
11.3 mg/kg to 130 mg/kg) which exceeded the background UTL of 10.5 mg/kg. Therefore,
chromium was considered to exceed background levels and was evaluated further.

Two of seven surface soil samples contained cobalt at concentrations (ranging from 7.6 mg/kg to
22.2 mg/kg) which exceeded the background UTL of 6.6 mg/kg. Therefore, cobalt was
considered to exceed background levels and was evaluated further.

Four of seven surface soil samples contained copper at concentrations (ranging from 18.8 mg/kg
to 10,700 mg/kg) which exceeded the background UTL of 18.3 mg/kg. Therefore, copper was
considered to exceed background levels and was evaluated further.

One of seven surface soil samples contained iron at a concentration (10,600 mg/kg) which
exceeded the background UTL of 10,100 mg/kg. Therefore, iron was considered to exceed
background levels and was evaluated further.

Seven of seven surface soil samples contained lead at a concentration (ranging from 20.7 mg/kg
to 2,130 mg/kg) which exceeded the background UTL of 12 mg/kg. Therefore, lead was
considered to exceed background levels and was evaluated further.

Four of seven surface soil samples contained magnesium at concentrations (ranging from
2.310 mg/kg to 5,230 mg/kg) which exceeded the background UTL of 1.930 mg/kg. Therefore,
magnesium was considered to exceed background levels and was evaluated further.

Two of seven surface soil samples contained nickel at concentrations (ranging from 15.8 mg’kg
to 1.610 mg’kg) which exceeded the background UTL of 11 mg/kg. Therefore. nickel was
considered to exceed background levels and was evaluated further.
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One of seven surface soil samples contained sodium at a concentration (193 mg/kg) which
exceeded the background UTL of 102 mg/kg. Therefore, sodium was considered to exceed
background levels and was evaluated further.

Six of seven surface soil samples contained zinc at concentrations (ranging from 44.7 mg/kg to
479 mg/kg) which exceeded the background UTL of 32.2 mg/kg. Therefore, zinc was
considered to exceed background levels and was evaluated further.

Subsurface Soil

The maximum detected subsurface soil concentrations of metals were compared to background
concentrations (W-C 1997). Barium, calcium, copper, lead, and zinc were considered to exceed
background levels. All other metals were considered to be within background levels. Table 4-5
summarizes the comparison and a discussion is given below.

One of eighteen subsurface soil samples contained barium at a concentration (1,130 mg/kg)
which exceeded the background UTL of 890 mg/kg. Therefore, barium was considered to
exceed background levels and was evaluated further.

Two of eighteen subsurface soil samples contained calcium at concentrations (ranging from
288,000 to 289,000 mg/kg) which exceeded the background UTL of 237,498 mg/kg. Therefore,
calcium was considered to exceeded background levels and was evaluated further.

One of eighteen subsurface soil samples contained copper at a concentration (10.9 mg/kg) which
exceeded the background UTL of 8.3 mg/kg. Therefore, copper was considered to exceed
background levels and was evaluated further.

One of eighteen subsurface soil samples contained lead at a concentration (22.3 mg/kg) which
exceeded the background UTL of 8.7 mg/kg. Therefore, lead was considered to exceed
background levels and was evaluated further.

One of eighteen subsurface soil samples contained zinc at a concentration (33.5 mg/kg) which
exceeded the background UTL of 30.6 mg’kg. Therefore, zinc was considered to exceed
background levels and was evaluated further.

Comparison of Site Essential Nutrient Concentrations to RDAs

The maximum detected concentrations of essential nutrients which exceeded background and
which do not have EPA Region VI MSSLs established for them were compared to the
recommended daily allowances (RDAs) set by the National Research Council.

At SWMU 31, calcium, magnesium. and sodium were compared to the RDAs. Table 4-6 shows
that the maximum detected concentrations of calcium, magnesium, and sodium did not cause
estimated potential site daily intake to exceed the RDAs. Therefore, these inorganics would not
pose a human health risk and were not evaluated further.
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454 Tier 1 Evaluation

The Tier 1 evaluation involves the comparison of the maximum detected site concentrations to
conservative, nonsite-specific, risk-based screening levels to determine whether site conditions
satisfy the criteria for a quick regulatory closure or warrant a more site-specific evaluation.

Chemicals of Potential Concern

COPCs were identified based on the chemical analytical data (both historic and current)
presented in Tables 4-1. 4-2, and 4-3. Metals which exceeded background levels and RDAs and
all detected organic compounds (except those considered to be laboratory contaminants) were
evaluated as COPCs. TRPH was not considered to be a COPC because it is a complex chemical
mixture with varying constituents. Therefore, individual constituents (e.g.. BTEX, PAHs. etc.)
were used to evaluate potential impacts from TPH at SWMU 31.

Tier 1 Comparison

Maximum detected concentrations of COPCs were compared to the EPA Region VI Residential
MSSLs. The comparison is shown in Table 4-7. The table shows that benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic,
chromium, and lead exceeded the Tier | values. Therefore, these compounds were considered to
be chemicals of concern (COCs) at SWMU 31.

4.5.5 Tier 2 Evaluation

The Tier 2 evaluation provides an option to determine the target levels for the COCs identified in
the Tier 1 comparison. This step uses site-specific information related to exposure parameters
and soil properties to develop site-specific target levels (SSTLs).

At SWMU 31, the SSTL(s) were calculated using the RBCA Tool Kit for Chemical Releases
developed by Groundwater Services, Inc. (GSI 1999). The site-specific information used to
develop the SSTL included the assumption of a commercial and construction worker exposure
scenarios. Tier | values assumed residential exposure which is highly conservative for

SWMU 31. SWMU 31 is located in an industrial area of the Base and is part of the active AGE
Maintenance Shop. Therefore, industrial exposures are more appropriate for this site. The
following exposure assumptions were used to calculate the SSTL for COCs at SWMU 31.

An exposure frequency of 60 days per year was assumed for the commercial worker scenario.
Although SWMU 31 is an active facility, the type of work performed on site does not require
regular contact with soil and the area is predominantly covered by concrete. Therefore, worker
exposures to contaminated soils are very limited. Additionally. the site does not require
significant ground maintenance/landscaping because of the concrete ground cover. Therefore,
the assumption of 60 days per vear (5 days per month) is conservative and provides protection
for Base workers. Standard default values were used for all other exposure parameters.
Appendix C shows all the input parameters and assumptions used to calculate the SSTLs at
SWMU 31.
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The SSTLs for COCs at SWMU 31 and their maximum detected concentrations are shown
below.

COCs SSTLs Maximum Concentrations
Benzo(a)anthracene 4.3 mg’kg 2.4 mg/kg
Benzo(a)pyrene 0.43 mg’kg 2.7 mg/kg
Benzo(b)fluoranthene 1.3 mg'kg 5.6 mg/kg
Dibenzo(a.h)anthracene 3.7 mg/kg 0.63 mg/kg
Indeno(1,2,3-cd)pyrene 4.3 mg'kg 2.3 mg/kg
Arsenic 16 mg/ke 4.6 mg/kg
Chromium 3100 mg/kg 130 mg/kg

The maximum detected concentrations for benzo(a)pyrene and benzo(b)fluoranthene exceed
their SSTLs. All other COCs were below their SSTLs.

Lead does not have an EPA-established toxicity factor; therefore, an SSTL could not be
calculated for it. However, EPA Region VI recommends a value of 2,000 mg/kg of lead for
industrial soils. The maximum detected concentration of lead at SWMU 31 (930 mg/kg) does
not exceed the industrial MSSL value.

Detections that exceeded SSTLs included benzo(a)pyrene in three surface soil samples and
benzo(b)fluoranthene in one surface soil sample. Concentrations of these two COCs decreased
with depth to nondetect in all soil borings (see Figure 4-3). The maximum concentrations of
these COCs used for comparisons to SSTLs were those detected in samples collected during the
Phase I RFI (W-C 1994a) and used in the Baseline Risk Assessment (W-C 1994b). The Baseline
Risk Assessment (BRA) included both human health and ecological risk evaluations and
concluded that the risk was within USEPA acceptable levels. The BRA is included with
Appendix C.

456 Tier 3 Evaluation

Noncarcinogenic hazards and carcinogenic risks to occupational workers, hypothetical future
construction workers, and hypothetical future trespassers were estimated in the Tier 3 evaluation.
The concentrations of antimony, barium. cadmium, chromium, copper, lead, and zinc exceeded
background and were considered chemicals of concern in soil. All detected organic chemicals
were also retained as chemicals of concern m soil.

The total hazard index calculated for noncarcinogenic health effects for the average and RME for
construction worker exposure was 0.0001 and 0.001, respectively. Neither hazard index exceeds
1.0, which indicates that no adverse health effects are anticipated. The estimated lifetime excess
cancer risk under the assumed occupational exposure scenario was 2E-08 and SE-06.
respectively. The risks are within or below the USEPA target risk range of 1E-06 to 1E-04.

“The total hazard index calculated for noncarcinogenic health effects for the average and RME
for construction worker exposure was 0.0001 and 0.001, respectively. Neither hazard index
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

exceeds 1.0, which indicates that no adverse health effects are anticipated. The estimated
lifetime excess cancer risk under the assumed occupational exposure scenario was 3E-09 and 6E-
08. respectively. The risks are below the USEPA target risk range of 1E-06 to 1E-04.

The total hazard index calculated for noncarcinogenic health effects for the average and RME for
the hypothetical future trespasser scenario was 0.00003 and 0.005, respectively. Neither hazard
index exceeds 1.0, which indicates that no adverse health effects are anticipated. The estimated
lifetime excess cancer risk under the assumed occupational exposure scenario was 4E-09 and 3E-
07, respectively. The risks are below the USEPA target risk range of 1E-06 to 1E-04.

46 ECOLOGICAL RISK EVALUATION

Certain nondomesticated plants and animals will occur, at least at times, in almost any area that
is outdoors, regardless of the absence of "natural” habitat and/or the omnipresence of human
activity and artificial structures (buildings, pavement). Thus. strictly speaking. virtually any area
outside of a building might include "habitat for ecological receptors.” Such essentially artificial
habitats are not. however, considered directlv ecologically relevant because they exist and are
configured to support human (industrial) functions. Understanding the concept of “direct
ecological relevance” is very important in assessing ecological risk at an active military site.

The initial step in ecological evaluation of a site is determining whether the unit has an
ecological component. This determination is based on the availability, within the subject unit, of
habitat. Simply defined, the term habitat means the "place where a plant or animal lives”
(USACE 1996; USEPA 1997a), but a more functional definition can be paraphrased as the fpe
of environment where an organism (or community of similarly adapted organisms) normally
lives. If no ecological components are identified, it 1s concluded that the unit 1s not of potential
ecological concern and no further ecological evaluation 1s warranted. It 1s not believed that
individual organisms that are occasionally present constitute an ecological component because
individuals (unless accorded official protection as endangered or threatened) are not appropriate
as assessment endpoints for an ecological risk assessment. As stated by USEPA (1997a),
“Ecological effects of most concern are those that can impact populations (or higher levels of
biological organization).” By definition. an occasional individual does not constitute a
population, nor would any effects on an occasional individual be expected to translate into an
effect on a population.

SWMU 31 is a very small area associated with the AGE Maintenance Shop (Building No. 186).
The area under investigation does contain a very limited area of manicured grass (lawn). The
limited size of the area. coupled with the limited ecological value of lawn areas, suggests that no
ecological community is present and. at best, only a few individuals of even the smallest
organisms are present. Based on this, SWMU 31 does not contain any significant ecological
component such that a formal ecological risk assessment is warranted.
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47 VADOSE ZONE FATE AND TRANSPORT MODELING

Because chemicals were detected in soil above residential MSSLs at SWMU 31, the fate and
transport of contaminants in the vadose, or unsaturated. zone was modeled to evaluate the
potential for contaminants in soil to be transported to underlying groundwater. The following
provides a brief description of the modeling effort and presents model-predicted concentrations
for SWMU 31.

4.1.1 Description of Modeling Effort

The mathematical models HELP and MULTIMED were applied to a conceptual vadose zone
model developed for SWMUs 31. 77, and 127, all of which had chemicals detected above
MSSLs and which have similar geology and site conditions. The HELP model was used to
estimate a net infiltration rate for input into MULTIMED. MULTIMED was then used to model
contaminant migration through the vadose zone to the water table.

MULTIMED was run for each chemical detected above MSSLs under steady-state, pulse source,
and source decay conditions while considering both sorption and sorption/biodegradation as
attenuation mechanisms. Results were used to calculate attenuation factors (AFs) and dilution-
attenuation factors (DAFs) which can then be used to predict concentrations, respectively. at the
bottom of the unsaturated zone and at the water table after initial mixing in groundwater.

Appendix D provides a detailed description of the modeling approach. model documentation,
input parameters, and model output for SWMUs 31, 77, and 127.

4.7.2 Model-Predicted Concentrations

Initial leachate concentrations were calculated for each chemical detected in soil above MSSLs
at SWMU 31 using the following equilibrium partitioning equation from the Soil Screening
Technical Background Document (USEPA 1996):

Cs = Cw{]{d Jortba B }

pb

In the above equation, Cw is the initial leachate concentration (mg/L) and Cs is the maximum
detected soil concentration (mg/kg) at the SWMU. Kd is the distribution coefficient (L/kg or
mL/g), 6w is the water-filled soil porosity, & is the air-filled soil porosity, H " is the
dimensionless Henry’s law constant, and pb is the dry bulk density (kg/L, g/mL, or g/em’). For
organic compounds, Kd is the product of the normalized organic carbon distribution coefficient,
Koc, and fraction organic carbon content. foc. Porosity and bulk density are taken from the
HELP layer 1 (sandy clay loam) at field capacity. Values for Koc, Kd. and H" are taken from
USEPA 1996. Other values are the same as used in the MULTIMED model. Calculations for
each chemical are shown i Table 4-8.
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SECTIONFOUR AGE Maintenance Pad - SWMU No. 31

AFs and DAFs for each chemical and type of model run were then applied to these initial
leachate concentrations. The results of this analysis are shown in Table 4-9. Predicted
concentrations that exceed USEPA Region VI tap water MSSLs or MCLs are shaded.

For all modeled chemicals (SVOCs and metals), predicted concentrations for steady-state,
nontransport decay analyses, are above tap water MSSLs and/or MCLs. However, in general,
both organic and inorganic contaminant source mass is expected to decrease over time due to
such processes as sorption (organic/inorganic), volatilization (organic), biodegradation (organic),
precipitation (inorganic), and ion exchange (inorganic). Therefore. the assumption of a constant,
infinite source (i.e., steady-state) is believed to be unrealistic and overly conservative. The
results for other analyses are discussed further.

As shown in Table 4-9 for SVOCs (PAHs), predicted concentrations for sorption-only analyses
(plus dispersion) are usually at least one order of magnitude, or ten times, below the tap water
MSSL. When biodegradation is also considered, predicted concentrations are zero.

Analyses for metals do not consider biodegradation. In addition. converse to results for organic
compounds, the use of a 100-year pulse source results in a greater source mass (and lower
AFs/DAFs) than the use of a decaying source due to the increase in half-life from 10 years for
SVOCs to 100 years for metals. For chromium and lead. predicted concentrations are below the
tap water MSSL or MCL. However, for arsenic, the pulse source analysis results in predicted
concentrations at the bottom of the vadose zone of one order of magnitude above (4.3 x 107
mg/L) and at the water table after initial mixing of groundwater of slightly above (6.0 x 107
mg/L) the tap water MSSL (4.5 x 10° mg/L). Although the program would not compute a
saturated zone concentration. results are similar for the decaying source analysis.

The distribution coefficient values used for both arsenic and chromium are based on the most
mobile species of those metals, 3+ and 6+, respectively. For arsenic, if a distribution coefficient
of 50 ml’g rather than 29 ml/g is used to account for the presence of the less mobile 5+ species,
the initial leachate concentration is 0.092 mg/L, the concentration at the bottom of the vadose
zone is 1.5 x 107 mg/L. and the concentration at water table after initial mixing 1s 2.0 x 10
mg/L, which is slightly less than the tap water MSSL of 4.5 x 10~ mg/L.

4.1.3 Assumptions and Limitations

The results of the vadose zone contaminant fate and transport modeling at SWMUs 31, 77, and
127 and predicted concentrations at each SWMU are based on a conservative, analytical
approach with many simplifying assumptions. These assumptions and limitations are described
in Appendix D. However, to summarize, the implementation of a more complex, numerical
model (e.g.. typical for RBCA Tier 3) would most likely produce results that are more
representative of actual flow and transport processes that presumably occur at SWMUs 31, 77,
and 127. due to its semiarid climate. These processes include the effects of capillary forces and
soil hysteresis. The use of a numerical model might even result in lower predicted
concentrations at the water table for similar assumed source conditions.
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4.7.4 Summary of Results

The results of the vadose zone fate and transport modeling for SWMU 31, assuming sorption,
dispersion, and biodegradation occurs, indicate that chemicals of concern will not reach
groundwater above tap water screening levels.

48 VOLUNTARY CORRECTIVE MEASURE IMPLEMENTATION

Concentrations of benzo(a)pyrene and benzo(b)fluoranthene exceeded the SSTLs in surface
samples collected from soil boring SB 3101. In addition, there were elevated levels of TRPH,
lead, and chromium. In February 1999. a backhoe was used to remove contaminated soil from a
10-foot by 5-foot by 2-foot deep excavation around this soil boring (Foster Wheeler 1999,
Appendix E). Confirmation samples collected from the excavation area indicated that
contaminated soils had been removed. The excavation was then backfilled with clean fill.

49 EVALUATION OF CORRECTIVE MEASURE ALTERNATIVE

Results of the human health and ecological risk evaluations indicate that there is no unacceptable
risk to human health and the environment based on the maximum detected concentrations of
chemicals of concern in soil at SWMU 31. Furthermore, results of vadose zone fate and
transport modeling, assuming sorption, dispersion, and biodegradation occurs, show that
chemicals of concern will not reach groundwater above allowable concentrations for tap water.
In addition, through a voluntary corrective measure implementation, soil containing those
maximum concentrations, were removed. Therefore, the “No Further Action” alternative was
evaluated based on the criteria listed in Section 2.3 and as outlined in the CMS Work Plan (W-C
1998).

1. Technical

e Performance — the No Further Action alternative is effective at being protective of human
health and the environment over extended periods of time. This has been demonstrated
through Tier I and Tier IT human health and ecological risk evaluations. a baseline risk
assessment, and fate and transport modeling.

e Reliability — the No Further Action alternative does not require any operation or
maintenance activities and has been proven to be effective before for similar sites and
conditions.

e Implementability — the No Further Action alternative is easy to implement and will meet
or exceed applicable standards.

e Safety — the No Action Alternative poses no threat to the safety of nearby workers.
2. Human Health

e The No Further Action alternative was determined following the Risk-Based Corrective
Action (RBCA) process as outlined in ASTM E1739-95, Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release sites.
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¢ Maximum concentrations of most chemicals of concern left in place are less than
conservative Tier I EPA Region VI Media-Specific Screening Levels (MSSLs) and
calculated Tier II Site-Specific Target Levels (SSTLs).

e Those chemicals of concern that exceeded SSTLs were only in surface soil samples. The
maximum concentrations of these chemicals were used in a baseline risk assessment that
concluded there was no unacceptable risk; however, soils containing these maximum
concentrations were removed anyhow.

3. Environmental
e No valued ecological resources are present.

4. Cost

e The No Further Action alternative is protective of human health and the environment and
at the lower cost.
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SUMMARY OF COMPOUNDS DETECTED IN PHASE I
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

TABLE 4-1

LOCATOR CAN031-0311-0000 CAN031-0311-0002 CAN031-0312-0000 CAN031-0312-0002
LAB SAMPLE NUMBER 0311830016SA 0311830017SA 0311830010SA 0311830011SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene < 5.6 U
Semivolatile Organics (pg/kg)
Anthracene 600 4100 J < 370 U
Benzo(a)anthracene 2400 4100 J < 370 U
Benzo(a)pyrene 2700 4100 J < 370 8]
Benzo(b)fluoranthene 5600 4100 65 370 J
Benzo(g,h,i)perylene 2600 4100 J < 370 U
Carbazole 500 4100 J < 370 U
Chrysene 3100 4100 J < 370 U
Fluoranthene 5600 4100 55 370 J
Indeno(1,2,3-cd)pyrene 2300 4100 ] < 370 U
2-Methylnaphthalene < 4100 U 45 370 ]
Phenanthrene 3200 4100 J 44 370 J
! Pyrene 4600 4100 44 370 J
Metals (mg/kg)
Aluminum 5660 12.5 4160 24.1 4260 10.5 5430 11.2
Antimony L~ 19 7.5 J < 14.4 0) < 6.3 < 6.7 U
Arsenic 3.2 0.62 23 0.6 24 0.52 29 0.56
-Barium 1460 1.2 J 120 2.4 J 166 1 201 1.1 J
Beryllium (50 0.36 0.25 0.26 0.48 J 0.22 0.21 0.27 022
Cadmium 8.7 0.62 < 1.2 U 0.85 0.52 0.63 0.56
<Calcium 6270 25 205000 48.1 48600 209 94400 223
Chromium 130 1.2 42 24 9.9 1 8 1.1 J
Cobalt 3.4 1.2 2.3 24 J 2.6 1 32 1.1
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A of the RFI report.
J = Estimated value below reporting limit or estimated based on data quality criteria.
U = Not detected Qual = Qualification
RL = Reporting Limit
Metals (mg/kg), cont.
Copper 61.4 25 2.7 48 J 9.3 2.1 10.9 2.2
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FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE I

LOCATOR CAN031-0311-0000 CAN031-0311-0002 CAN031-0312-0000 CAN031-0312-0002
LAB SAMPLE NUMBER 0311830016SA 0311830017SA 0311830010SA 0311830011SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Iron 7150 12.5 3290 24.1 5570 10.5 6420 11.2
Lead 930 125 35 1.2 46.9 52 223 5.6
Magnesium 1150 25 2450 48.1 1810 20.9 2210 223
Nickel 72 5 4.9 9.6 J 5.8 42 6.9 45
Potassium 867 625 us 666 1200 J 1100 523 954 558
Selenium < 1.2 U < 1.2 uJ < 1 ul < 1.1 ul
Sodium < 625 < 1200 U < 523 U < 558 U
Vanadium 13.8 1.2 104 2.4 13.8 1 17.1 1.1
Zinc 479 2.5 9.2 4.8 57 21 335 22
TPH (mg/kg)
Total Petroleum Hydrocarbons 3180 500 < 48.1 U 973 209 81 44.6

NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A of the RFI report.
J = Estimated value below reporting limit or estimated based on data quality criteria.

U = Not detected

URS Grelner Woodwsrd Clyde

Qual = Qualification
RL = Reporting Limit
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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE 1
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CAN031-0313-0000 CAN031-0313-0002 CAN031-0314-0000 CAN031-0314-0002
LAB SAMPLE NUMBER 0311830002SA 0311830003SA 0311830006SA 0311830008SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene 3.6 6.1 < 5.8 U
Semivolatile Organics (ug/kg)
Anthracene < 8000 U < 390 U < 380 u
Benzo(a)anthracene < 8000 0] < 390 U < 380 U
Benzo(a)pyrene < 8000 U < 390 U < 380 U
Benzo(b)fluoranthene < 8000 u < 390 U < 380 u
Benzo(g,h,i)perylene < 8000 U < 390 U < 380 U
Carbazole < 8000 U < 390 U < 380 U
Chrysene < 8000 U < 390 u < 380 U
Fluoranthene < 8000 U < 390 8} < 380 8]
Indeno(1,2,3-cd)pyrene < 8000 U < 390 8] < 380 6]
2-Methylnaphthalene < 8000 U < 390 U < 380 U
Phenanthrene < 8000 u < 390 U < 380 U
Pyrene < 8000 U < 390 U < 380 U
Metals (mg/kg)
Aluminum 6650 12.2 5740 11.7 9430 11.7 6090 11.7 J
Antimony < 7.3 U < 7 U < 7 U < 7 U
Arsenic 44 0.61 22 0.59 4.6 0.59 26 0.58
Barium 229 12 J 119 1.2 J 104 1.2 J 107 1.2 J
Beryllium 0.25 0.24 0.25 0.23 0.69 - 0.23 0.34 0.23
Cadmium 4.4 0.61 < 0.59 U < 0.59 U < 0.58
Calcium 42400 244 108000 234 4200 235 71300 233 J
Chromium 24.3 1.2 6 1.2 11.8 1.2 6.4 1.2
Cobalt 3.5 1.2 3.2 1.2 5.1 1.2 3.2 1.2
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A of the RFI report.
J = Estimated value below reporting limit or estimated based on data quality criteria. Qual = Qualification
U = Not detected RL = Reporting Limit
Metals (mg/kg), cont.
Copper 18.8 24 47 23 7.6 23 52 23 J
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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE I
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CAN031-0313-0000 CAN031-0313-0002 CAN031-0314-0000 CAN031-0314-0002
LAB SAMPLE NUMBER 0311830002SA 0311830003SA 0311830006SA 0311830008SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Iron 7950 12.2 5470 11.7 10700 11.7 6030 11.7 J
Lead 717 6.1 47 0.59 94 0.59 6.9 1.2 J
Magnesium 2310 244 1940 234 2130 235 1760 233
Nickel 6.8 49 5.7 47 9.7 4.7 7 47
Potassium 1550 610 998 586 1610 587 1110 583 J
Selenium 0.24 1.2 J < 1.2 uJ 0.15 1.2 J 0.16 1.2 J
Sodium 193 610 J < 586 U < 587 U < 583
Vanadium 16.6 1.2 13.1 1.2 21.2 1.2 133 1.2
Zinc 85.8 24 12.6 23 29.8 23 13.2 2.3
TPH (mg/kg)
Total Petroleum Hydrocarbons 4070 488 < 469 U < 46.9 U < 46.6 U

NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A of the RFI report.
J = Estimated value below reporting limit or estimated based on data quality criteria.
U = Not detected

URS Greiner Woodward Clyde

Qual = Qualification
RL = Reporting Limit
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TABLE 4-2

SUMMARY OF COMPOUNDS DETECTED IN PHASE I
SUBSURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CAN031-0311-0004 CAN031-0311-0008 CAN031-0312-0004 CANO031-0312-0008
LAB SAMPLE NUMBER 0311830018SA 0311830001SA 0311830014SA 0311830015SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual  Result RL Qual
Metals (mg/kg)
Aluminum 7690 11.8 3210 11.2 4210 235 5820 11.4
Arsenic 24 0.59 1.1 0.56 2.2 0.59 2.6 0.57
Barium 81.2 1.2 J 327 1.1 J 273 24 J 237 1.1 J
Beryllium 0.29 0.24 < 0.22 0] < 0.47 U 0.35 0.23
Calcium 22900 23.6 60300 224 217000 47 68100 229
Chromium 8.2 1.2 3.8 1.1 6.5 24 6.1 1.1
Cobalt 44 1.2 1.7 1.1 24 24 3.1 1.1
Copper 59 24 2.2 2.2 36 4.7 J 3.8 23
Iron 8140 11.8 3320 11.2 3930 23.5 5900 11.4
Lead 6.7 1.2 4.5 1.1 54 0.59 6.6 0.57
Magnesium 2000 23.6 2200 22.4 3250 47 3970 229
Nickel 74 4.7 3.6 4.5 J 57 9.4 J 6.3 4.6
Potassium 1450 590 892 560 688 1180 1090 572
Selenium < 1.2 uJ 0.12 1.1 J < 1.2 uJ < 1.1 uJ
Vanadium 16.4 12 11.2 1.1 14 24 234 1.1
Zinc 18.8 2.4 8 22 J 9.6 47 12.9 2.3

NOTE: Results presented here are chemicals which were detected at least once in subsurface soils
at this SWMU and have passed data review. A complete summary of chemical results are
presented in Appendix A of the RFI report.

J = Estimated value below reporting limit or estimated based on data quality criteria.

U = Not detected

RL = Reporting Limit.

Qual= Qualifier
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TABLE 4-2

SUMMARY OF COMPOUNDS DETECTED IN PHASE I
SUBSURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CAN031-0313-0004 CANO031-0313-0008 CAN031-0314-0004 CAN031-0314-0008
LAB SAMPLE NUMBER 0311830004SA 0311830005SA 0311830009SA 0311830019SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual
Metals (mg/kg) _
Aluminum 4090 233 5460 114 4830 235 - 2160 233 ~
Arsenic 2.7 0.58 3 0.57 3.1 0.59 1.5 0.58
Barium 130 2.3 J 411 1.1 J 1130 24 J 143 2.3 J
Beﬂryllium 0.24 0.47 J 0.53 0.23 < 0.47 8] < 0.47
Calcium 142000 46.6 50700 22.8 156000 47 222000 46.5
Chromium 49 23 6.1 1.1 45 2.4 23 2.3
Cobalt 2.5 23 3 1.1 24 24 < 23
Copper 27 4.7 J 3.6 2.3 2.5 4.7 J 1.5 4.7 J
Iron 4050 233 5580 11.4 4570 23.5 1680 233
Lead 4 0.58 5.8 1.1 4.1 0.59 1.9 0.58
Magnesium 2500 46.6 2960 22.8 3390 47 2920 46.5
Nickel 59 9.3 J 6.5 4.6 6.2 94 J 36 9.3 J
Potassium 762 1170 1140 570 844 1180 J < 1160
Selenium < 1.2 ul < 1.1 uJ < 1.2 Ul < 1.2 uJ
Vanadium 154 2.3 22.6 1.1 18.7 24 6 23
Zinc 9.8 4.7 12.1 2.3 11.9 47 5.6 4.7

NOTE: Results presented here are chemicals which were detected at least once in subsurface soils
at this SWMU and have passed data review. A complete summary of chemical results are
presented in Appendix A of the RFI report.

J = Estimated value below reporting limit or estimated based on data quality criteria.

U = Not detected

RL = Reporting Limit.

Qual= Qualifier
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11 SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CAN031-3105-0000 CAN031-3105-0005 CAN031-3105-0010 CANO031-3106-0000  CANO031-3106-0005 CAN031-3106-0010
LAB SAMPLE NUMBER 0397140012SA 0397140013SA 0397140014SA 0397140015SA 0397140016SA 0397140017SA
COLLECT DATE 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94

Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone < 12 U < 12 U < 12 0] < 11 U 2.6 12 J < 11 u
Toluene < 6 U < 5.8 U < 5.8 U < 55 ul < 6 U < 57 U
Xylenes (total) < 6 §) < 5.8 U < 5.8 U < 5.5 uJ < 0) < 5.7 U
Semivolatile Organics (ug/kg)
Acenaphthene < 400 U < 380 U < 380 u 8 360 J < 400 U < 380 8}
Anthracene 80 400 J < 380 U < 380 u 370 360 < 400 0] < 380 u
Benzo(a)anthracene 490 400 < 380 0] < 380 U 1600 360 < 400 8} < 380 U
Benzo(a)pyrene 600 400 < 380 U < 380 U 1900 360 < 400 U < 380 U
Benzo(b)fluoranthene 1100 400 < 380 U < 380 U < 360 U < 400 8] < 380 U
Benzo(g,h,i)perylene 310 400 J < 380 U < 380 U 870 360 < 400 U < 380 U
Benzo(k)fluoranthene 1300 400 < 380 U < 380 U 3800 360 < 400 U < 380 U
bis(2-Ethylhexyl)phthalate 340 400 J < 380 U < 380 U 1200 360 < 400 U < 380 U
Butyl benzyl phthalate 65 400 J < 380 u < 380 u 73 360 J < 400 U < 380 U
Carbazole 170 400 J < 380 §) < 380 u 370 360 < 400 U < 380 U
Chrysene 790 400 < 380 §) < 380 U 270 360 J < 400 U < 380 U
Dibenz(a,h)anthracene 140 400 J < 380 U < 380 U 400 360 < 400 U < 380 U
Dibenzofuran < 400 U < 380 U < 380 U 49 360 J < 400 U < 380 U
Fluoranthene 1300 400 < 380 U < 380 U 3800 360 < 400 U < 380 U
Fluorene 47 400 J < 380 ) < 380 U 9 360 J < 400 U < 380 U
Indeno(1,2,3-cd)pyrene 330 400 J < 380 U < 380 U 920 360 < 400 U < 380 U
4-Methylphenol < 400 U < 380 U < 380 0] < 360 U < 400 U < 380 U
Naphthalene 66 400 J < 380 U < 380 U 39 360 J < 400 U < 380 U
Phenanthrene 540 400 < 380 U < 380 U 1500 360 < 400 U < 380 U
Pyrene 810 400 < 380 U < 380 U 2700 360 < 400 U < 380 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented on Table A.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. RL = Reporting Limit.
" = MS/MSD for preceding sample number.
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11 SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LLOCATOR CAN031-3105-0000 CAN031-3105-0005 CAN031-3105-0010 CAN031-3106-0000 CAN031-3106-0005 CAN031-3106-0010
LAB SAMPLE NUMBER 0397140012SA 0397140013SA 0397140014SA 0397140015SA 0397140016SA 0397140017SA
COLLECT DATE 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94
Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual
Metals (mg/kg)
Aluminum 9230 12 10500 11.5 8700 23.2 10200 11 3970 60.3 10200 114
Arsenic 2.4 1.2 23 0.58 2 0.58 3.1 0.55 24 0.6 25 0.57
Barium 237 1.2 657 12 275 23 305 1.1 270 6 101 1.1
Beryllium 0.38 0.24 0.45 0.23 0.4 0.46 J 042 0.22 < 1.2 u 047 0.23
Cadmium 1.2 0.6 < 0.58 U < 1.2 U 33 0.55 < 3 U < 0.57 U
Calcium 44600 24 105000 23 124000  46.3 46600 219 288000 121 96600 22.8
Chromium 11.3 1.2 8.2 1.2 5.8 23 26.5 1.1 < 6 U 7.7 1.1
Cobalt 29 1.2 2.1 1.2 22 2.3 J 3.1 1.1 < 6 U 2.5 1.1
Copper 149 24 5.6 2.3 4 4.6 J 155 22 39 12.1 J 45 23
Iron 8700 12 7590 11.5 6370 232 10600 11 3620 60.3 8050 114
Lead 42.7 6 J 7 0.58 J 5.1 1.2 J 138 11 3.1 1.2 J 58 1.1
Magnesium 2310 24 2620 23 2910 46.3 2460 219 3270 121 4330 22.8
Manganese 234 1.2 J 99.4 1.2 J 73.2 23 J 187 1.1 J 40.7 6 J 112 1.1 J
Nickel 8.7 48 9.3 4.6 8.6 9.3 J 101 44 8.8 24.1 J 9 4.6
Potassium 1460 600 1740 576 1430 1160 2200 548 639 3010 J 1830 571
Thallium < 1.2 Ul 013 1.2 J 0.12 1.2 J < 1.1 uj < 12 uJ < 1.1 uJ
Vanadium 17.3 1.2 15.1 1.2 15.4 23 19.9 1.1 12.2 6 239 1.1
Zinc 114 24 21.1 23 16.4 4.6 139 22 8.5 12.1 J 20.6 2.3
TRPH (mg/kg)
Total Recoverable Petroleum Hydrocar 696 48 < 46.1 U < 46.3 U 914 132 < 48.2 U < 45.7 U

URS Greiner Woodward Clyde

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented on Table A-1.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. RL = Reporting Limit.
) = MS/MSD for preceding sample number.
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE II SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CAN031-3107-0000 CAN031-3107-0005 CAN031-3107-6005" CAN031-3107-0010
LAB SAMPLE NUMBER 0398710006SA 0398710002SA 0398710010SA 0398710004SA
COLLECT DATE 12/13/94 12/13/94 12/13/94 12/13/94

Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone 210 110 6.3 11 J 14 11 12 12

Toluene < 56 U 5.5 57 J < 5.7 U 4.9 5.9

Xylenes (total) 130 56 < 5.7 U < 5.7 U < 59

Semivolatile Organics (ug/kg)

Acenaphthene < 3700 U < 380 U < 380 U < 390 U
Anthracene 820 3700 J < 380 u < 380 U < 390 U
Benzo(a)anthracene 1800 3700 J < 380 U < 380 U < 390 U
Benzo(a)pyrene 1700 3700 J < 380 U < 380 U < 390 U
Benzo(b)fluoranthene 1200 3700 J < 380 U < 380 U < 390 U
Benzo(g,h,i)perylene 1100 3700 J < 380 U < 380 U < 390 U
Benzo(k)fluoranthene 1800 3700 J < 380 U < 380 U < 390 U
bis(2-Ethythexyl)phthalate 2500 3700 J < 380 U < 380 0] < 390 U
Butyl benzyl phthalate < 3700 U < 380 U < 380 18] < 390 U
Carbazole < 3700 U < 380 U < 380 U < 390 U
Chrysene 2000 3700 J < 380 U < 380 U < 390 U
Dibenz(a,h)anthracene 630 3700 J < 380 U < 380 8} < 390 U
Dibenzofuran < 3700 U < 380 U < 380 U < 390 U
Fluoranthene 4800 3700 120 380 J 170 380 J < 390 U
Fluorene < 3700 u < 380 u < 380 U < 390 U
Indeno(1,2,3-cd)pyrene 1100 3700 J < 380 U < 380 U < 390 U
4-Methylphenol 1100 3700 J < 380 U < 380 U < 390 U
Naphthalene 3100 3700 J < 380 0) < 380 9] < 390 u
Phenanthrene 1900 3700 J < 380 U < 380 U < 390 U
Pyrene 3500 3700 J < 380 U < 1380 U < 390 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed ¢
A complete summary of chemical results are presented on Table A-1.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. ~ RL = Reporting Limit.
) = MS/MSD for preceding sample number.

URBS Grelner Woodward Clyde MOBO2CCNSWMU3148_\[3148a0s4.xis.xIsNTABLE 4-3\06/21/2000  Sheet 3 of 4



TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE II SOIL SAMPLES COLLECTED AT SWMU 31
CANNON AFB

CAN031-3107-0005

CAN031-3107-6005""

CAN031-3107-0010

LOCATOR CAN031-3107-0000
LAB SAMPLE NUMBER 0398710006SA 0398710002SA 0398710010SA 03987100045 A
COLLECT DATE 12/13/94 12/13/94 12/13/94 12/13/94
Result RL  Qual Result RL Qual Result RL Qual Result RL Qual
Metals (mg/kg)
Aluminum 7550 22.5 7550 23 7050 23 4160 58.9
Arsenic 3.7 0.56 3 057 2.8 0.57 1 0.59
Barium 716 22 267 2.3 J 208 23 J 344 59 J
Beryllium 046 0.45 0.43 0.46 J 045 0.46 J < 1.2 U
Cadmium 1.9 1.1 1 1.1 J 52 1.1 < 29 U
Calcium 173000 45 120000 459 133000 46 289000 118
Chromium 25.6 22 5.6 23 49 23 < 59 u
Cobalt 222 2.2 2.8 23 2.6 2.3 2.6 5.9 J
Copper 225 4.5 49 4.6 52 4.6 < 11.8 U
Iron 8990 225 6410 23 6120 23 2930 58.9
Lead 20.7 2.8 J 4.7 0.57 J 4.8 0.57 J 33 0.59 J
Magnesium 5230 45 3050 459 3070 46 4820 118
Manganese 280 22 86.5 23 89 2.3 81.6 59
Nickel 15.8 9 15 9.2 J 8.8 9.2 J 7.4 23.6 J
Potassium 994 1120 J 1180 1150 1180 1150 706 2940 J
Thallium < 22 uJ < 1.1 uJ < 1.1 uJ < 1.2 ul
Vanadium 21 22 18 23 18.8 23 10 59
Zinc 447 45 18.7 4.6 20.8 4.6 8.2 11.8 J
TRPH (mg/kg)
Total Recoverable Petroleum Hydrocarbons 2500 225 < 45.9 U < 46 U < 47.1 U

URS &relner Woodward Clyde

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed ¢
A complete summary of chemical results are presented on Table A.

J = Estimated value.
R = Rejected value.

U = Nondetected value.
) = MS/MSD for preceding sample number.

D = Sample was diluted for analysis.
RL = Reporting Limit.
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TABLE 4-4

COMPARISON OF SWMU 31 METALS CONCENTRATIONS
IN SURFACE SOIL WITH BACKGROUND UTLs

CANNON AFB, NEW MEXICO
Background
Maximum  Qualifiers Surface Soil
Detected for UTL Exceeds Frequency of Frequency of Does Metal
Frequency Field Sample ID Concentration Maximum Concentration'”  Background Exceedance of ~Exceedance Exceed
Chemical Detected for Maximum Hit (mg/kg) Hit (mg/kg) UTL UTL (%) Background?
METALS
Aluminum 7/7 CANO031-3106-0000 10200 8,950 YES 317 43% YES
Antimony 1/7 CANO031-0311-0000 1.9 J 3.15 NO NO
Arsenic 717 CANO031-0314-0000 4.6 3.6 YES 37 43% YES
Barium 717 CANO031-0311-0000 1460 J 670 YES 2/7 29% YES
Beryllium 717 CANO031-0314-0000 0.69 0.78 NO NO
Cadmium 717 CANO031-0311-0000 8.7 0.435 YES 6/7 86% YES
Calcium 717 CANO031-3107-0000 173000 44800 YES 2/7 29% YES
Chromium, Total 777 CANO031-0311-0000 130 10.5 YES 57 1% YES
Cobalt 717 CANO031-3107-0000 222 6.6 YES 2/7 29% YES
Copper 17 CANO031-0311-0000 61.4 18.3 YES 3717 43% YES
Iron 717 CANO031-3114-0000 10700 10100 YES 217 29% YES
Lead 77 CANO031-0311-0000 930 12 YES 6/7 86% YES
Magnesium 717 CANO031-3107-0000 5230 1930 YES 4/7 57% YES
Manganese 37 CANO031-3107-0000 280 307 NO NO
Nickel 777 CANO031-3107-0000 15.8 11 YES 1/7 14% YES
Potassium 717 CANO031-3106-0000 2200 2691 NO NO
Selenium 1/7 CANO031-0313-0000 0.24 J 0.26 NO NO
Sodium 2/7 CANO031-0313-0000 193 ] 102 YES 17 14% YES
Vanadium 717 CANO031-0314-0000 21.2 233 NO NO
Zinc 6/7 CANO031-0311-0000 479 32.2 YES 6/7 86% YES

) Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.
mg/kg = milligrams per kilogram
J = Estimated
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TABLE 4-5

COMPARISON OF SWMU 31 METALS CONCENTRATIONS
IN SUBSURFACE SOIL WITH BACKGROUND UTLs

CANNON AFB, NEW MEXICO
Maximum Qualifiers Background
Detected for Subsurface Soil Exceeds Frequency of Frequency of Does Metal
Frequency Field Sample ID Concentration Maximum UTL Concentration'” Background Exceedance Exceedance Exceed
Chemical Detected for Maximum Hit (mg/kg) Hit (mg/kg) UTL of UTL (%) Background?
METALS
Aluminum 18/14 CANO031-3105-0005 10500 12,214 NO NO
Arsenic 18/14 CANO031-0314-0004 3.1 43 NO NO
Barium 18/14 CANO031-0314-0004 1130 J 890 YES 1/18 6% YES
Beryllium 12/14 CANO031-0313-0008 0.53 0.73 NO NO
Cadmium 2/14 CAN031-3107-0005 1 J 1.3 NO NO
Calcium 18/14 CANO031-3107-0010 289000 237498 YES 2/18 11% YES
Chromium 12/14 CANO031-3105-0005 82 133 NO NO
Cobalt 12/14 CANO031-0311-0004 4.4 47 NO NO
Copper 17/18 CANO031-0312-0002 10.9 8.3 YES 1/18 6% YES
Iron 18/18 CANO031-0311-0004 8140 13148 NO NO
Lead 18/18 CANO031-0312-0002 22.3 8.7 YES 1/18 6% YES
Magnesium 18/18 CANO031-3107-0010 4820 19300 NO NO
Manganese 6/18 CANO031-3106-0010 112 J 333 NO NO
Nickel 18/18 CANO031-3105-0005 9.3 14.9 NO NO
Potassium 17/18 CANO031-3106-0010 1830 2512 NO NO
Selenium 2/18 CANO031-0314-0002 0.16 J 1.1 NO NO
Thallium 2/18 CANO031-3105-0005 0.13 J 2.65 NO NO
Vanadium 18/18 CANO031-3106-0010 237 328 NO NO
Zinc 18/18 CANO031-0312-0002 33.5 30.6 YES 1/18 6% YES

W Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.
mg/kg = milligrams per kilogram
J = Estimated
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TABLE 4-6

ESSENTIAL NUTRIENTS EXCLUDED AS
POTENTIAL COCs IN THE SOIL AT SWMU 31

CANNON AFB, NEW MEXICO
Recommended
Detected Ingestion Conversion Daily Intake Daily
Concentration' Rate? Factor from the site> Allowance (RDA)4

Chemical (mg/kg) (mg/d) (kg/mg) (mg/d) (mg/d)
Calcium 289,000 100 1.00E-06 289 1,200
Magnesium 5,230 100 1.00E-06 0.523 400
Sodium 193 100 1.00E-06 0.0193 2400°

' Maximum detected concentration at SWMU 31. See Tables 4-5 and 4-6.

* Estimation of potential chemical ingestion rate for receptors at SWMU 31.

* Daily Intake = Detected Concentration * Ingestion Rate * Conversion Factor

* National Research Council 1989

> An RDA has not been established for sodium. This number is based on a recommendation
for a 2,000 calorie diet (National Research Council, 1989).
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TABLE 4-7

COMPARISON OF SWMU 31 MAXIMUM SOIL CONCENTRATIONS TO MSSLs

CANNON AFB, NEW MEXICO
Maximum
Detected Residential Soil MSSL
Concentration Concentration’ Exceeds
Chemical (mg/kg) Qual (mg/kg) MSSL?
VOLATILE ORGANICS G5 ¥
Acetone 021 1400 - NO
Methylene Chioride 0.0065 ——¢ £ | 85 ¢.a NO
Tetrachloroethene 0.0036 —» . 003 47,5 NO
Toluene 0.0055 ~ 520 - NO
Xylenes 0.13 — 210 230 NO
SEMIVOLATILE ORGANICS
Acenaphthene 0.089 — 2600 2,;; o0 NO
Anthracene 0.82 - 14000 22 Hop NO
Benzo(a)anthracene 2.4 ﬁqo % 056 , J«(_ YES
Benzo(a)pyrene 27 72, 1, 0.056 - YES |
Benzo(b)fluoranthene 5.6 ~» v L 0.56 (.7 ) YES‘,‘;
Benzo(k)fluoranthene 3.8 '92, 0 56 ¢, NO
Benzo(g,h,i)perylene* 26 v 55 \ 20 NO
Bis(2-ethylhexyl)phthalate 25 v 32 ag NO
Butylbenzylphthalate 0.073 ¥ 240 24? NO
Carbazole 05-—0:0% 22 24 NO
Chrysene 3.1« - 56 & ¢, NO
Dibenzo(a,h)anthracene 063 b 00 0.056 D&l YES
Dibenzofuran 0.049 — 210 150 NO
Fluoranthene 5.6 . 2000 2200 NO
Fluorene 0.096 - 1800 . 300 NO
Indeno(1,2,3)pyrene 23 =5 (5o 056 ¢ YI‘ES”\,
2-Methylnaphthalene* 0.045 « 55 120 NO
4-Methylphenol 1.1 — 270 210 NO
Naphthalene 31v 55 120 NO
Phenanthrene* 324 55 120 NO
Pyrene 46 v 1500 2 300 NO
Siloxane 0.019~ NA - NA
TRPH 4070 © NA ~ NA
METALS
Aluminum 10,500 — 75,000 7,6 € ¢ NO
Arsenic a6 »> 10 038 0,34 YES
Barium 1460 = @) 5200 1,LPCL NO
Cadmium 87 s, § 37 39 NO
. ——> Chromium 130 = 2 .0 30 30 YES
) AN Cobalt 222 & 3300 q00 NO
N Copper 614 ~ 2800 2A0° NO
\/ Iron 10,700 v 22,000 23 000 NO
\) Lead 930 4007 { YES
Nickel 158 * 500 /60° 'NO
Zinc 479 22000 7+, 002 NO

) EPA Region VI Media-Specific Screening Levels for Residential Soil (EPA 1998)
* The MSSL for naphthalene was used as a surrogate for these PAHs. See text.
mg/kg = milligrams per kilogram

URS Greiner Woodward Clyde
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TABLE 4-8

CALCULATION OF INITIAL LEACHATE CONCENTRATIONS

CANNON AFB SWMU 31
Cs Koc Kd Pob Cw
Chemical (mg/kg) fo (mL/g) (mL/g) O, 0, H (g/em’) (mg/L)
Benzo(a)anthracene 2.4 0.0004 3.98E+05 1.59E+02 0.24 0.16 1.37E-04 1.6 0.0151
Benzo(a)pyrene 2.7 0.0004 1.02E+06 4.08E+02 0.24 0.16 4.63E-05 1.6 0.0066
Benzo(b)fluoranthene 5.6 0.0004 1.23E+06 4.92E+02 0.24 0.16 4.55E-03 1.6 0.0114
Dibenzo(a,h)anthracene 0.63 0.0004 3.80E+06 1.52E+03 0.24 0.16 6.03E-07 1.6 0.00041
Indeno(1,2,3)pyrene 2.3 0.0004 3.47E+06 1.39E+03 0.24 0.16 6.56E-05 1.6 0.00166
Arsenic 4.6 - - 29 0.24 0.16 0.0 1.6 0.158
Chromium 130 - - 19 0.24 0.16 0.0 1.6 6.8
Lead 930 - - 8,000 0.24 0.16 0.0 1.6 0.116
Ow +6a -H'
Cs =Cw -| kd + =207
pb

C, = soil concentration, mg/kg

C,, = initial leachate concentration, mg/L

f,. = fraction organic carbon content

K, = organic carbon distribution coefficient, mL/g (USEPA 1996)

K, = distribution coefficient, mL/g (=K. *f,. for organics, K, at pH=6.8 for metals) (USEPA 1996)
0,, = water-filled soil porosity

0, = air-filled soil porosity

H' = dimensionless Henry's Law constant (USEPA 1996)

Py = dry bulk density, g/cm3

URS Ereiner Woodward Clyde q\MIB02\cc\swmus3148_\(3148a0s4.Xls.XIs|TABLE 4-8 /062172000  Sheet 1 of 1



TABLE 4-9

MODEL-PREDICTED CONCENTRATIONS

CANNON AFB SWMU 31
Source Conditions Active Transport Unsaturated Zone Saturated Zone Screening Levels
Processes
g
o . o = | -8 Region VI
. % %) i .% % ,§ C C AF (Cy) DAF 1 Tap Water MCL
Rz ~ s W v .
emical g z g % g 5 | ke | (g (mg/L) (Cy)s (mg/L) MSSL (mg/L)
2 Al < E (mg/L)
v v 6.0
v v v -
v v v
Benzo(a)anthracene 7 vz ~ ~ 24 0.0151 14607.1 -
v v v -
v v v v -
v v 6.0
v v v -
v v v
Benzo(a)pyrene "z 7 v ~ 27 0.0066 37,439 0.0002
v v v -
v v v v -
v v 6.0
v v v - -
v v v -
Benzo(b)fluoranthene — ~ — = 5.6 0.0114 6,188 18% 06 | 45,147 -
v v v 44,944 | 2.5E-07 -
v v v v - 0 -
v v 1.0 6.0
v v v - -
v v v -
Dibenzo(a,h)anthracene " ~ = "2 0.63 | 0.00041 19,113 2'2% 08 | 139,470 -
v v v 138,812 | 3.0E-09 -
v v v v - 0 -
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TABLE 4-9

MODEL-PREDICTED CONCENTRATIONS

CANNON AFB SWMU 31
. Active Transport .
Source Conditions Unsaturated Zone Saturated Zone Screening Levels
Processes
o
§ 5 | 4 § § § C C (%) ?egi.\;l yl MCL
. ; > s W u ap Water
C 1 =z 5 g | £ s (mg/L
hernica ElE|E| 5|2 2| omemo| e AF 1 ey | DAF G0 st | me)
& al<|Z (mg/L)
v v 1.0 6.0
v v v - 0 -
v v v 17,446 | 9.5E-08 | 127,307
Indeno(1,2,3)pyrene ~ ~ ~ ~ 2.3 0.00166 - o >
v v v 126,759 | 1.31E-08 -
v v v v - 0 -
v v 1.0 6.0
Arsenic v v v 4.6 0.158 365 2,658
v v v 265 -
v v 1.0 6.0
Chromium v v v 130 6.8 240 0.000 1,741
v v v 174 0.001 -
v v ~ 1.0 6.0
Lead v v v 930 0.116 | 100,402 | 1.16E-06 | 732,064
v v v 73,046 | 1.59E-06 -

* Pulse duration = 100 years.
** Decay half-life = 10 years for SVOCs and 100 years for metals.
Cs = maximum detected soil concentration
Cw = initial leachate concentration based on equilibrium partitioning
AF = attenuation factor for unsaturated zone calculated from MULTIMED results
(Cw)u = soil water concentration at bottom of unsaturated zone (= Cw / AF)
DAF = dilution-attenuation factor for initial groundwater mixing zone calculated from MULTIMED results
(Cw)s = groundwater concentration at water table after initial mixing (= Cw /DAF)
" indicates factor is not applicable or factor/concentration could not be calculated based on model results
ndicates predicted concentration exceeds highlighted screening level

GRS Ereiner Woeodward Clyde
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SECTIONFIVE Underground Storage Tank - SWMU No. 48

5.1  SITE DESCRIPTION

SWMU No. 48A was a 20,000-gallon underground storage tank located about 125 feet east of
the intersection of Argentia Avenue and Torch Boulevard (Figure 5-1). The tank and associated
piping were removed in 1988. The area 1s presently paved and used as a parking lot. The depth
of the former tank is unknown.

5.2  SITE HISTORY

As discussed in the site description, the tank and associated piping were removed in 1988.
SWMU No. 48A was active from 1941 to 1985. Historically, the site was a gas station from
1941 to 1965. From 1965 to 1985, the tank was used to store waste products. The tank received
waste oils, spent solvents, paint thinners, and recovered fuels. The products were removed
periodically from the tank. The quantities of each of the waste products stored in the tank are
unknown.

5.3 CURRENT USE

The underground storage tank has been removed. The area 1s currently covered with asphalt
pavement and is being used as a parking lot.

54 PREVIOUS INVESTIGATIONS
Phase | RFI

During the Phase I RFI, three soil borings were drilled and sampled to a depth of 30 feet bgs
(LRL 1993) at the site of the former underground storage tank to determine whether a release of
SWMU-related chemicals had occurred from the tank. The previous boring locations are shown
on Figure 5-2. Target analytes for the samples collected included Target Compound List (TCL)
VOCs, cyanide, TAL metals, and BTEX. Ethylbenzene, toluene, and xylene were detected in
Boring No. 48A-2 at 10 and 20 feet. The concentration of xylene was 100 ppm at 20 feet.
Metals were detected above background in surface samples and subsurface samples at 20 feet in
all of the borings.

Phase Il RFI

The Phase I investigation sampled soils to 30 feet bgs. The Phase II investigation included three
new soil borings to a depth of 40 feet bgs. Nine soil samples were collected for chemical
analysis from the surface to the bottom of each boring. Chemical analysis included VOCs,
SVOCs, TAL metals, and TRPH.

Three soil borings were drilled and soil samples collected in the area surrounding the presumed
location of the former aboveground storage tank. Two of the borings (4804 and 4805) were
drilled to a total depth of 39.5 feet. while the third boring (4806) was drilled to a total depth of
40 feet (Figure 5-2). Two of the borings. one at each end of the UST. were placed at the
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SECTIONFIVE Underground Storage Tank - SWMU No. 48R

presumed location of the unit, while the third boring was placed about 20 feet to the northeast of
the presumed north end of the former UST location.

Surface soil samples were collected from 0 to 0.5 feet in Boring 4804, from 0.5 to 2.5 feet m
Boring 4805, and from 0 to 2.0 feet in Boring 4806. All borings were also sampled at intervals
of 3 to 5 feet, 8 to 10 feet, 13 to 15 feet. 18 to 20 feet, 23 to 25 feet, 28 to 30 feet. 33 to 35 feet,
and 38 to 40 feet (39.5 feet in Borings 4804 and 4805).

A summary of the detected chemicals for these soil samples are provided in Figure 5-3 and
Table 5-1. Other than acetone and methylene chloride, which were qualified nondetect after they
were determined to be laboratory contaminants, the only VOC reported in any of the surface
samples was toluene at an estimated concentration of 1.3 pg/kg in Boring 4806 and at a
concentration of 5.7 ug/kg in Boring 4804. Only one SVOC, bis(2-ethylhexyl) phthalate, was
detected in the surface samples at a concentration of 57 pg/kg (Boring 4804). TRPH was
reported in all of the near-surface samples at concentrations of 185 mg/kg (Boring 4804), 61.6
mg/kg (Boring 4805), and 56.2 mg/kg (Boring 4806). The maximum concentrations of
aluminum, antimony, calcium chromium, iron, lead, magnesium and nickel exceeded
background concentrations in surface soils.

In subsurface soils other than acetone and methylene chloride, which were qualified nondetect
after they were determined to be laboratory contaminants, the only VOCs reported were toluene,
chlorobenzene, ethylbenzene, xylenes, and 2-butanone. Toluene was reported only 1n two
samples at concentrations of 1.3 and 2.3 pg/kg (Boring 4804-05 and 4806-05). Ethylbenzene
was reported in four samples from Boring 4806 at concentrations ranging from 1.8 to 890 pg/kg.
Ethylbenzene concentrations decreased with depth to non-defect. Total xylenes were reported in
five samples from Boring 4806 ranging from at concentrations of 69 to 12,000 pg/kg. Xylene
concentrations decreased with depth to non-defect. 2-Butanone was reported in two samples
from Boring 4806 at concentrations of 1,200 nug/kg and 140 ng/kg. Several SVOCs were
reported in some of the subsurface samples. Most of these SVOCs are PAH compounds in the
subsurface samples from Boring 4806. Total PAH concentrations reported in Boring 4806
ranged from 3,338 ug/kg to 18,990 pg/kg. Other non-PAH compounds reported were
acenaphthene, 4-chloroaniline, di-n-butyl phthalate, dibenzofuran, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1.4-dichlorobenzene. and phenol. TRPH was reported in several of the
subsurface samples. Boring 4804 samples had reported TRPH concentrations of 1,050 mg/kg
(estimated) and 81 mg/kg (estimated). None of the subsurface samples in Boring 4805 had
reported TRPH concentrations. Boring 4806 samples had reported TRPH concentrations of 729
mg/kg. 17.300 mg/kg, 3.890 mg’kg, 2.080 mg/kg, 1,350 mg/kg, and 199 mg/kg.

The maximum concentrations of antimony, barium, cobalt, manganese, nickel, and zinc
exceeded background levels in subsurface soils in the Phase I investigation (W-C 1995b).

TRPH from the Phase II investigation (17.300 mg/kg) exceeds the NMED screening guideline
for soil of 1.000 mg/kg. The NMED action levels of 500 mg/kg for BTEX and 10 mg/kg for
benzene individually were not exceeded.
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SECTIONFIVE Underground Storage Tank - SWMU No. 48R

5,5 HUMAN HEALTH RISK EVALUATION
5.5.1 Site Conceptual Exposure Model

The SCEM is a schematic representation of the contaminant source areas, chemical release
mechanisms, environmental transport media, potential human intake routes, and potential human
receptors. A SCEM should identify complete exposure pathways that may result in human
health risks and indicate the data needed to evaluate those pathways. An exposure pathway
consists of four necessary elements:

e A source and mechanism of chemical release to the environment

e An environmental transport medium for the released chemical (e.g., air, groundwater, or
surface water)

e A point of potential human exposure to transported chemicals (e.g., a domestic drinking
water well)

e A human intake mechanism (e.g., inhalation or ingestion) at the point of exposure

All four elements must be present for an exposure pathway to be complete and for chemical
exposure to occur. In the SCEM, potentially complete exposure pathways are indicated with
solid lines: minor (insignificant) pathways are indicated with dashed lines.

The SCEM for SWMU 48A is presented in Figure 5-4. The primary source at the SWMU i1s
waste fuels and fluids that have leaked into subsurface soils or have been spilled on surface soils
during tank emptying. Chemicals from the primary source may be transported away from the
primary source areas, affecting other media that may in turn act as secondary sources. Mixing
and infiltration of the wastes with the soil is shown as the primary chemical release mechanisms.
Once released to soil, the chemicals may then be released to groundwater by infiltration/
percolation or to the atmosphere by volatilization or wind erosion. Chemicals could also be
released directly to receptors via contact with so1l.

Other release mechanisms, such as direct contact (soil ingestion and dermal contact), surface
runoff, wind erosion, or volatilization to the atmosphere. are also depicted in the SCEM.
Transport by storm runoff is not considered a significant pathway for human exposure at
SWMU 48A because the contamination is primarily in the subsurface and the SWMU has been
covered with pavement.

Potential receptors at SWMU 48A include occupational receptors. hypothetical future
construction workers, and hypothetical trespassers. SWMU 48A is located in the industrial area
of the Base; therefore, residential development is not a likely future land use. Surface soil (upper
2 feet of soil column) and air emissions (volatile organic chemicals or particulates) from surface
soil mayv provide exposures to occupational receptors and hypothetical trespassers. Surface soil,
subsurface soil, and air emissions (volatile and particulate) from soil may provide exposures to
hypothetical future construction workers during excavation activities. If volatile organic
chemicals are present in subsurface soils, there is the potential for vapor intrusion from the
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SECTIONFIVE Underground Storage Tank - SWMU No. 48A

subsurface to indoor air pathway. The Johnson and Ettinger model (USEPA 2004) will be used
to evaluate this pathway when appropriate.

Groundwater 1s used for domestic purposes on and off Base. However, the contaminant source
at SWMU 48A was removed in 1988 and the area 1s currently paved. The nearest potable
aquifer is located more than 250 feet bgs. Therefore. potential groundwater exposures were not
evaluated.

In summary, the potentially complete human exposure pathways at SWMU 48A are:

Occupational Receptors
e Ingestion of surface soil
e Dermal Contact with surface soil

o Inhalation of airborne particulate matter from surface soil

Hypothetical Future Construction Workers

e Ingestion of subsurface and surface soil

e Dermal Contact with subsurface and surface soil

e Inhalation of volatile emissions and airborne particulate matter from subsurface and surface
soil

Hypothetical Trespassers

e Ingestion of surface soil

e Dermal Contact with surface soil

e Inhalation of airborne particulate matter from surface soil
5.5.2 Site Classification

Site classification is a prioritization step that is used to judge the urgency of the need for initial
response actions and maximizes the effectiveness of limited resources. There are four classes of
sites (ASTM 1996):

Class 1: Immediate threat to human health and safety or sensitive environmental receptors

Class 2: Short-term threat to human health and safety or sensitive environmental receptors

Class 3: Long-term threat to human health and safety or sensitive environmental receptors

Class 4: No demonstrable threat to human health and safety or sensitive environmental
receptors
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SECTIONFIVE Underground Storage Tank - SWMU No. 48A

This site presents no explosive threat and contains no free product, no surface water, and no
groundwater discharges. There are no public facilities (i.e., daycares, parks, schools, dwellings)
located on or near the site. The nearest potable groundwater aquifer is located more than

250 feet bgs. Additionally, access to soils 1s limited primarily to Base personnel. Therefore,
SWMU 48A was considered to be a Class 4 site.

5.5.3 Background Comparison

Metals are natural constituents of soils and water. Metals that occur in concentrations within
background levels are not considered site-related chemicals of concern and are not evaluated
further. To determine if the concentrations of metals detected in surface and subsurface soil at
SWMU 48A exceeded background concentrations, the maximum detected concentrations at the
site were compared to the calculated background UTLs. The UTLs used in this comparison were
calculated as part of the background study for Cannon AFB (W-C 1997). Maximum detected
concentrations from surface soils were compared to surface soil UTLs. Maximum detected
concentrations from subsurface soils were compared to subsurface UTLs. If the maximum
detected concentration exceeded the background UTL, the metal was considered to exceed
background and was evaluated in the Tier | screen.

Surface Soil

The maximum detected surface soil concentrations of metals were compared to background
concentrations (W-C 1997). Aluminum, antimony, calcium, chromium, iron, lead, magnesium,
and nickel were considered to exceed background levels. All other metals were considered to be
within background levels. Table 5-2 summarizes the comparison and a discussion is given
below.

Two of three surface soil samples contained aluminum concentrations (ranging from 12.900
mg/kg to 15,300 mg/kg) which exceeded the background UTL of 8,950 mg/kg. Therefore,
aluminum was considered to exceed background levels and was evaluated further.

One of three surface soil samples contained antimony at a concentration (5.5 mg/kg) which
exceeded the background UTL of 3 mg/kg. Therefore. antimony was considered to exceed
background levels and was evaluated further.

Two of three surface soil samples contained calcium at concentrations (ranging from 54,100
mg/kg to 63,800 mg/kg) which exceeded the background UTL of 44,800 mg/kg. Therefore,
calcium was considered to exceeded background levels and was evaluated further.

Two of three surface soil samples contained chromium at concentrations (ranging from
11.3 mg/kg to 13.8 mg/kg) which exceeded the background UTL of 10.5 mg/kg. Therefore,
chromium was considered to exceeded background levels and was evaluated further.

One of three surface soil samples contained iron at a concentration (13,300 mg/kg) which
exceeded the background UTL of 10,100 mg’kg. Therefore, iron was considered to exceed
background levels and was evaluated further.
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SECTIONFIVE Underground Storage Tank - SWMU No. 488

One of three surface soil samples contained lead at a concentration (18.8 mg/kg) which exceeded
the background UTL of 12 mg/kg. Therefore, lead was considered to exceed background levels
and was evaluated further.

All three surface soil samples contained magnesium at concentrations (ranging from 2830 mg/kg
to 3100 mg/kg) which exceeded the background UTL of 1,930 mg/kg. Therefore, magnesium
was considered to exceed background levels and was evaluated further.

One of three surface soil samples contained nickel at a concentration (13.5 mg/kg) which
exceeded the background UTL of 11 mg/kg. Therefore, nickel was considered to exceed
background levels and was evaluated further.

Subsurface Soil

The maximum detected subsurface soil concentrations of metals were compared to background
concentrations (W-C 1997). Barium, calcium, copper, lead, and potassium were considered to
exceed background levels. All other metals were considered to be within background levels.
Table 5-3 summarizes the comparison and a discussion is given below.

Two of twenty-three subsurface soil samples contained barium at concentrations (ranging from
1,640 mg/ke to 2,390 mg’kg) which exceeded the background UTL of 890 mg/kg. Therefore,
barium was considered to exceed background levels and was evaluated further.

Two of twenty-three subsurface soil samples contained calcium at concentrations (ranging from
246,000 to 250,000 mg/kg) which exceeded the background UTL of 237,498 mg/kg. Therefore,
calcium was considered to exceeded background levels and was evaluated further.

One of twenty-three subsurface soil samples contained copper at a concentration (14.5 mg/kg)
which exceeded the background UTL of 8.3 mg’kg. Therefore. copper was considered to exceed
background levels and was evaluated further.

Two of twenty-three subsurface soil samples contained lead at concentrations (15.5 mg/kg and
25.7 mg/kg) which exceeded the background UTL of 8.7 mg/kg. Therefore, lead was considered
to exceed background levels and was evaluated further.

One of twenty-three subsurface soil samples contained potassium at a concentration (3,110
mg/kg) which exceeded the background UTL of 2512 mg/kg. Therefore, potassium was
considered to exceed background levels and was evaluated further.

Comparison of Site Essential Nutrient Concentrations to RDAs

The maximum detected concentrations of essential nutrients which exceeded background and
which do not have EPA Region VI MSSLs established for them were compared to the
recommended daily allowances (RDAs) set by the National Research Council.

At SWMU 48A. calcium. magnesium. and potassium were compared to the RDAs. Table 5-4
shows that the maximum detected concentrations of calcium, magnesium, and potassium did not
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SECTIONFIVE Underground Storage Tank - SWMU No. 48A

cause estimated potential SWMU daily intake to exceed the RDAs. Therefore, these inorganics
would not pose a human health risk and were not evaluated further.

5.5.4 Tier 1 Evaluation

The Tier 1 evaluation involves the comparison of the maximum detected site concentrations to
conservative, nonsite-specific, risk-based screening levels to determine whether site conditions
satisfy the criteria for a quick regulatory closure or warrant a more site-specific evaluation.

Chemicals of Potential Concern

COPCs were identified based on the chemical analytical data (both historic and current)
presented in Table 5-1. Metals which exceeded background levels and all detected organic
compounds (except those considered to be laboratory contaminants) were evaluated as COPCs.
TPH was not considered to be a COPC because it 1s a complex chemical mixture with varying
constituents. Therefore, individual constituents (e.g., BTEX, PAHs. etc.) were used to evaluate
potential impacts from TPH at SWMU 48A.

Tier 1 Comparison

Maximum detected concentrations of COPCs were compared to the EPA Region VI Residential
MSSLs. The comparison is shown in Table 5-5. The table shows that none of the detected
compounds exceeded the Tier 1 values. Therefore, there are no chemicals of concern (COCs) at
SWMU 48A.

56 ECOLOGICAL RISK EVALUATION

Certain nondomesticated plants and animals will occur, at least at times, in almost any area that
1s outdoors, regardless of the absence of "natural" habitat and/or the omnipresence of human
activity and artificial structures (buildings, pavement). Thus, strictly speaking, virtually any area
outside of a building might include "habitat for ecological receptors.” Such essentially artificial
habitats are not, however, considered directly ecologically relevant because they exist and are
configured to support human (industrial) functions. Understanding the concept of “direct
ecological relevance™ is very important in assessing ecological risk at an active military site.

The mitial step 1n ecological evaluation of a site is determining whether the unit has an
ecological component. This determination 1s based on the availability, within the subject unit, of
habirar. Simply defined, the term habitat means the "place where a plant or animal lives"
(USACE 1996; USEPA 1997a), but a more functional definition can be paraphrased as the npe
of environment where an organism (or community of similarly adapted organisms) normally
lives. If no ecological components are identified. it 1s concluded that the unit 1s not of potential
ecological concern and no further ecological evaluation is warranted. It i1s not believed that
individual organisms that are occasionally present constitute an ecological component because
individuals (unless accorded official protection as endangered or threatened) are not appropriate
as assessment endpoints for an ecological risk assessment. As stated by USEPA (1997a).
“Ecological effects of most concern are those that can impact populations (or higher levels of
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SECTIONF1VE Underground Storage Tank - SWMU No. 488

biological organization).” By definition, an occasional individual does not constitute a

:D . =~ ” . . . . .
population nor would any effects on an occasional individual be expected to translate into an
effect on a population.

SWMU 48A 1s an asphalt-covered parking lot. This area provides no significant shelter or
forage and does not represent any significant ecological component. Formal ecological risk
assessment for this SWMU is not warranted.

5.7 VADOSE ZONE CONTAMINANT FATE AND TRANSPORT MODELING

Because chemicals were not detected in soil above MSSLs at SWMU 48A, the fate and transport
of contaminants in the vadose, or unsaturated, zone was not modeled.

5.8 EVALUATION OF CORRECTIVE MEASURE ALTERNATIVES

e Results of the human health and ecological risk evaluations indicate that there 1s minimal
risk to human health and the environment based on the maximum detected concentrations
of chemicals of concern in soil at SWMU 48A. Therefore, the "No Further Action'
alternative was evaluated based on the criteria listed in Section 2.3 and as outlined in the
CMS Work Plan (W-C 1998).

1. Technical

e Performance - the No Further Action alternative is effective at being protective of human
health and the environment over extended periods of time. This has been demonstrated
through Tier I human health and ecological risk evaluations.

o Reliability - the No Further Action alternative does not require any operation or
maintenance activities and has been proven to be effective before for similar sites and
conditions.

¢ Implementability - the No Further Action alternative is easy to implement and will meet
or exceed applicable standards.

e Safety - the No Action Alternative poses no threat to the safety of nearby workers.

b2

Human Health

e The No Further Action alternative was determined following the Risk-Based Corrective
Action (RBCA) process as outlined in ASTM E1739-95, Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites.

e Maximum concentrations of chemicals of concern left in place are less than conservative
Tier I EPA Region VI Media Specific Screening Levels (MSSLs).

3. Environmental

e No valued ecological resources are present.

4. Cost
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SECTIONFIVE Underground Storage Tank - SWMU No. 482

e The No Further Action alternative 1s protective of human health and the environment and
at the lowest cost.
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4804-0000 CAN048-4804-0005 CAN048-4804-0010 CAN048-4804-0015 CANO048-4804-0020 CAN048-4804-0025
LAB SAMPLE NUMBER 0397740007SA 0397740008SA 0397740009SA 0397740010SA 0397740011SA 0397740012SA
COLLECT DATE 12/11/1994 12/11/1994 12/11/1994 12/11/1994 12/11/1994 12/11/1994

Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual

Volatile Organics (pg/kg)

Acetone 34 11 J < 11 U 3 12 J < 11 U < 11 U < 11 U
2-Butanone (MEK) < 11 U < 11 U < 12 U < 11 U < 11 U < 11 U
Chlorobenzene < 5.6 0] < 5.7 U < 5.8 U < 5.6 8] < 5.6 U < 55 U
Ethylbenzene < 56 U < 5.7 U < 5.8 U < 5.6 U < 5.6 U < 5.5 U
Methylene chloride < 5.6 U < 5.7 U < 5.8 U < 5.6 U < 5.6 U < 5.5 U
Toluene 5.7 5.6 1.3 5.7 J < 5.8 U < 5.6 U < 5.6 U < 55 U
Xylenes (total) < 5.6 U < 5.7 U < 5.8 U < 5.6 U < 5.6 U < 55 U
Semivolatile Organics (pg/kg)
Acenaphthene < 370 8] < 370 U < 380 U < 370 U < 370 U < 360 U
bis(2-Ethylhexyl)phthalate 57 370 J < 370 U < 380 U < 370 U < 370 U < 360 U
4-Chloroaniline < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Di-n-butyl phthalate < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Dibenzofuran < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
1,2-Dichlorobenzene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
1,3-Dichlorobenzene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
1,4-Dichlorobenzene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Fluoranthene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Fluorene < 370 U < 370 U < 380 U < 370 U < 370 8) < 360 U
2-Methylnaphthalene < 370 U < 370 ) <’ 380 U < 370 U < 370 U < 360 U
Naphthalene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
N-Nitrosodiphenylamine < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Phenanthrene < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Phenol < 370 U < 370 U < 380 U < 370 U < 370 U < 360 U
Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value.  RL = Reporting Limit.

") Duplicate for the preceeding sample number.

Metals (mg/kg)

Aluminum 12900 1.3 11900 11.3 8580 11.5 4400 55.6 8150 11.1 6370 22.1

URS Grelner Woodward Clyde MOBOZ\CC\SWMU3148_\(3148a0s5.xls.xIsNTABLE 5-1\06/21/2000  Sheet 1 of 12
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4804-0000 CAN048-4804-0005 CAN048-4804-0010 CAN048-4804-0015 CAN048-4804-0020 CAN048-4804-0025
LAB SAMPLE NUMBER 0397740007SA 03977400088 A 0397740009SA 0397740010SA 0397740011SA 0397740012SA
COLLECT DATE 12/11/1994 12/11/1994 12/11/1994 12/11/1994 12/11/1994 12/11/1994
Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL  Qual
Antimony 55 6.8 J < 6.8 uJ < 6.9 U < 333 uJ < 6.7 Ul < 13.2 [8))
Arsenic 3 0.56 2.6 0.57 29 0.58 2 0.56 1.2 0.56 1.8 0.55
Barium 149 1.1 456 1.1 304 1.2 436 5.6 69.3 1.1 109 2.2
Beryllium 0.53 0.23 05 0.23 0.46 0.23 < 1.1 U 0.26 022 < 0.44 U
Calcium 63800 225 102000 22.7 112000 23 250000 111 78900 223 173000 44.1
Chromium 11.3 I.1 8.9 I.1 6.8 1.2 < 5.6 U 5.9 1.1 2.6 2.2
Cobalt 4.1 1.1 35 1.1 33 1.2 < 5.6 U 1.6 1.1 1.2 2.2 J
Copper 7.3 2.3 7 2.3 59 23 < 1.1 U 1.8 22 J 19 44 J
Iron 9480 11.3 8550 11.3 6840 11.5 2410 55.6 4810 11.1 3680 22.1
Lead 18.8 5.6 J 15.5 57 J 1.3 29 J 2.3 0.56 J 2.7 0.56 J 1.9 0.55 J
Magnesium 2830 225 J 3760 227 J 4160 23 13400 111 8310 223 J 10500 44.1 J
Manganese 133 1.1 168 1.1 118 1.2 214 5.6 J 40.5 1.1 34 2.2
Nickel 8.2 4.5 7.8 4.5 8.3 4.6 9 222 J 57 45 4.2 8.8 ]
Potassium 2140 563 1980 567 1540 576 448 2780 J 1400 556 1070 1100 J
Vanadium 18.6 1.1 18.3 1.1 17.2 1.2 17.7 5.6 18 1.1 15 22
Zinc 29.2 23 28.2 23 18.2 23 6.1 11.1 J 10.3 2.2 75 44
TRPH (mg/kg)
Total Recoverable 185 45.1 J 1050 90.8 J 81 46.1 J < 44.5 Ul < 44.5 uj < 44.1 ul

Petroleum Hydrocarbons

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. ~ RL = Reporting Limit.
**) Duplicate for the preceeding sample number.

URS Grelner Woodward Clyde M9602\CCASWMU3148_\[3148a0s5.xs.xIsNTABLE 5-106/21/2000 Sheet 2 of 12
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4804-0030 CAN048-4804-0035 CAN048-4804-0040 CAN048-4805-0000 CANO048-4805-0005 CAN048-4805-0010 CAN048-4803-4861""
LAB SAMPLE NUMBER 0397940007SA 0397940008SA 03979400098 A 0397940010SA 0397940011SA 0397940012SA 0398000001SA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994

Resuit RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone 4.8 11 J 49 I1 J 6.7 11 J < 11 U 9.5 12 J < 11 u 17 11
2-Butanone (MEK) < 11 U < i1 U < 11 U < 11 4] < 12 U < 11 U < 11 U
Chlorobenzene < 5.5 U < 53 U < 53 U < 5.7 U < 5.8 U < 5.5 8] 55 U
Ethylbenzene < 55 U < 53 U < 53 u < 5.7 u < 58 U < 55 U < 55 U
Methylene chloride < 5.5 U < 53 U < 53 U < 5.7 U < 5.8 U < 55 U 5.6 5.5
Toluene < 55 u < 53 U < 53 U < 5.7 U < 58 U < 55 U < 55 U
Xylenes (total) < 5.5 U < 53 8} < 5.3 U < 5.7 U < 5.8 8] < 5.5 U < 55 U
Semivolatile Organics (ug/kg)

Acenaphthene < 360 U < 350 U < 350 §) < 370 U < 380 U < 360 U < 360 U
bis(2-Ethylhexyl)phthalate < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
4-Chloroaniline < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
Di-n-butyl phthalate < 360 U < 350 §) < 350 U < 370 u < 380 U < 360 U < 360 U
Dibenzofuran < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
1,2-Dichlorobenzene < 360 U < 350 u < 350 U < 370 U < 380 u < 360 U < 360 U
1,3-Dichlorobenzene < 360 9] < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
1,4-Dichlorobenzene < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
Fluoranthene < 360 U < 350 §) < 350 U < 370 U < 380 U < 360 U < 360 U
Fluorene < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
2-Methylnaphthalene < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
Naphthalene < 360 U < 350 U < 350 U < 370 U < 380 U < 360 8} < 360 U
N-Nitrosodiphenylamine < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U
Phenanthrene < 360 U < 350 U < 350 U < 370 U < 380 U < 360 0] < 360 U
Phenol < 360 U < 350 U < 350 U < 370 U < 380 U < 360 U < 360 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. ~ RL = Reporting Limit.

‘" Duplicate sample for the preceeding sample number.

Metals (mg/kg)

Aluminum 4010 21.9 3210 10.7 3940 10.7 15300 11.3 6410 233 9080 10.9 4190 11 J

URS Grelner Woodward Clyde MOB02\CC\SWMU3148_\{3148a0s5.xIs.xIsNTABLE 5-106/21/2000  Sheet 3 of 12



TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

Petroleum Hydrocarbons

LOCATOR CANO048-4804-0030 CANO048-4804-0035 CANO048-4804-0040 CAN048-4805-0000 CAN048-4805-0005 CANO048-4805-0010 CAN048-4805-4861""
LAB SAMPLE NUMBER 0397940007SA 0397940008SA 03979400098 A 0397940010SA 0397940011SA 0397940012SA 0398000001SA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994
Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual Result RL Qual
Antimony < 13.1 Ul < 6.4 uJ < 6.4 uJ < 6.8 uJ < 14 uJ < 6.6 uJ < 6.6 UJ
Arsenic 1.6 0.55 0.85 0.53 0.67 0.53 25 0.57 2.1 0.58 2.1 0.55 2 0.55
Barium 87.5 22 375 1.1 39.6 1.1 132 1.1 170 23 49.5 1.1 439 1.1 J
Beryllium < 0.44 §) < 0.21 U < 0.21 U 0.71 0.23 J 0.29 0.47 J 0.43 0.22 J 0.38 0.22
Calcium 193000 43.8 67900 213 64000 21.3 21000 226 207000 46.6 49600 21.9 52600 22.1 J
Chromium 4.1 22 3 1.1 35 1.1 13.8 1.1 4.1 23 7.8 1.1 4.5 1.1 J
Cobalt < 22 U 0.88 1.1 J 1.6 1.1 5.9 1.1 3 23 35 1.1 31 1.1
Copper 22 44 J 1.8 2.1 J 2 2.1 J 10 2.3 32 47 J 5.4 2.2 45 22
fron 2830 21.9 3120 10.7 3800 10.7 13300 1.3 5230 23.3 8180 10.9 4480 1 J
Lead 1.4 0.55 1.8 0.53 1.7 1.1 11.8 1.1 37 0.58 5.9 0.55 5.2 1.1 J
Magnesium 7060 43.8 3260 21.3 5470 213 2840 22.6 2990 46.6 3410 219 2580 22.1
Manganese 27.6 22 323 1.1 58.9 1.1 245 1.1 49.9 23 126 1.1 99.8 1.1
Nickel 8.2 8.8 J 4.1 4.3 J 5 43 135 45 5.6 9.3 J 8.9 4.4 52 44
Potassium 836 1100 J 725 533 338 533 2330 565 1040 1160 J 1810 547 1050 552
Vanadium 9.5 22 7.4 1.1 11.6 1.1 222 1.1 13.9 23 234 1.1 20.7 1.1 J
Zinc 7 4.4 6.5 2.1 7.6 2.1 33.1 2.3 12.7 4.7 19.3 2.2 11.3 2.2 J
TRPH (mg/kg)
Total Recoverable < 43.8 U < 427 U < 42,6 U 61.6 45.2 < 46.6 U < 43.8 U < 442 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.
] = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. ~ RL = Reporting Limit.
" Duplicate sample for the preceeding sample number.

URS Greilner Woodward Clyde
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4805-0015 CAN048-4805-0020 CAN048-4805-0025 CAN048-4805-0030 CANO048-4805-0035 CAN048-4805-0040
LAB SAMPLE NUMBER 0397940013SA 0397940001SA 03979400025 A 0397940003SA 0397940004SA 03979400058 A
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994

Result RL Qual Result RL Qual Result RL  Qual Resuit RL  Qual Result RL  Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone 5 11 J < 11 U 8.9 11 J 4.8 11 J < 11 U 3.8 11 J
2-Butanone (MEK) < 11 8} < 11 U < 11 U 11 U < 11 U < 11 0]
Chlorobenzene < 5.6 U < 57 U < 54 U 54 U < 5.3 U < 5.4 U
Ethylbenzene < 5.6 U < 57 U < 54 U < 5.4 U < 53 U < 5.4 U
Methylene chloride < 5.6 0] < 5.7 U < 5.4 U 39 54 J 43 53 J < 54 8}
Toluene < 5.6 U < 5.7 U < 5.4 U < 5.4 u < 53 0] < 54 0]
Xylenes (total) < 5.6 U < 57 U < 5.4 U < 5.4 U < 5.3 U < 54 U
Semivolatile Organics (ug/kg)

Acenaphthene < 370 U < 370 8] < 360 U < 360 U < 350 8] < 350 U
bis(2-Ethylhexyl)phthalate < 370 U < 370 u 120 360 ] < 360 U < 350 8} < 350 U
4-Chloroaniline < 370 U < 370 U < 360 U < 360 U < 350 uJ < 350 U
Di-n-butyl phthalate < 370 U < 370 U < 360 U < 360 U < 350 U < 350 U
Dibenzofuran < 370 U < 370 U < 360 U < 360 U < 350 U < 350 0]
1,2-Dichlorobenzene < 370 U < 370 U < 360 U < 360 U < 350 Ul < 350 U
1,3-Dichlorobenzene < 370 U < 370 U < 360 U < 360 U < 350 uJ < 350 U
1,4-Dichlorobenzene < 370 U < 370 U < 360 U < 360 U < 350 uJ < 350 U
Fluoranthene < 370 U < 370 U < 360 U < 360 U < 350 U < 350 U
Fluorene < 370 U < 370 u < 360 U < 360 U < 350 U < 350 U
2-Methylnaphthalene < 370 U < 370 U < 360 U < 360 U < 350 uJ < 350 U
Naphthalene < 370 U < 370 U < 360 U < 360 U < 350 ul < 350 U
N-Nitrosodiphenylamine < 370 U < 370 U < 360 U < 360 U < 350 U < 350 u
Phenanthrene < 370 U < 370 U < 360 U < 360 U < 350 U < 350 U
Phenol < 370 U < 370 U < 360 U < 360 U < 350 UJ < 350 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value.  RL =Reporting Limit.

Metals (mg/kg)

Aluminum 8100 11.1 12100 114 7480 21.8 6460 10.8 3790 10.6 3120 10.7

URS Breiner Woodward Clyde MIB02\CC\SWMU3148_\[3148a0s5.xs xIsNTABLE 5-1106/21/2000  Sheet 5 of 12



TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CANO048-4805-0015 CANO048-4805-0020 CAN048-4805-0025 CAN048-4805-0030 CANO048-4805-0035 CAN048-4805-0040
LAB SAMPLE NUMBER 0397940013SA 0397940001SA 0397940002SA 03979400038 A 0397940004SA 0397940005SA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994
Result RL Qual Result RL Qua! Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Antimony < 6.7 u < 6.8 uJ < 13.1 uJ < 6.5 uJ < 6.4 uJ < 6.4 ul
Arsenic 1.7 0.56 1.7 1.1 0.79 0.54 0.65 0.54 0.58 0.53 0.64 0.54
Barium 96.1 1.1 331 1.1 2390 2.2 40.1 I.1 353 1.1 417 1.1
Beryllium 0.46 0.22 J 0.53 0.23 J < 0.44 U 0.18 0.22 J 0.13 0.21 J < 0.21 8}
Calcium 37400 22.3 75100 22.7 128000 435 53900 21.6 41900 21.2 49200 215
Chromium 7 1.1 9 1.1 4.6 22 5.6 1.1 2.8 1.1 3 1.1
Cobalt 3 1.1 2.7 1.1 22 22 15 1.1 1.8 1.1 14 1.1
Copper 5 22 4.1 2.3 14.5 44 1.8 22 ] 1.6 2.1 J 24 2.1
Iron 7620 11.1 8180 11.4 6130 21.8 4670 10.8 3630 10.6 3160 10.7
Lead 6.5 1.1 5.8 0.57 25 0.54 1.9 0.54 2 0.53 2.1 0.54
Magnesium 3340 223 7730 22.7 13700 43.5 5080 21.6 2820 21.2 3600 21.5
Manganese 124 1.1 81.1 1.1 79.8 22 36.7 1.1 58.5 1.1 443 1.1
Nickel 7.7 45 9.6 4.5 7.9 8.7 J 5.1 43 43 42 35 43 J
Potassium 1880 556 3110 568 1350 1090 1380 539 817 530 593 537
Vanadium 17.9 1.1 212 1.1 153 22 113 1.1 8.2 1.1 8.6 1.1
Zinc 183 22 19.5 23 21.1 44 9.2 22 7 2.1 7.2 2.1
TRPH (mg/kg)
Total Recoverable < 445 U < 45.4 U < 435 U < 43.1 0] < 424 U < 429 U

Petroleum Hydrocarbons

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. ~ RL = Reporting Limit.

URS Greiner Woothward Clyde MOBO2\CC\SWMU3148_\(3148a0s5.xIs.Xs\TABLE 5-1106/21/2000 Sheet 6 of 12



TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4806-0000 CAN048-4806-4862" CAN048-4806-0005 CANO048-4806-0010 CAN048-4806-0010 CAN048-4806-0015
LAB SAMPLE NUMBER 03980000028 A 0398000007SA 0398000003SA 0398000004RA 0398000004SA 0398000005RA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994

Result RL Qual Result RL Qual Result RL  Qual Result RL Qual Result RL Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone < 11 U < I U 29 11 < 5500 U
2-Butanone (MEK) < 11 U < 11 8] 11 U < 5500 U
Chlorobenzene < 53 U < 5.6 U 3 5.6 J < 2800 U
Ethylbenzene < 53 U < 5.6 U 1.8 5.6 J 890 2800 J
Methylene chloride 52 53 J 55 5.6 J 6.5 5.6 < 2800 U
Toluene 1.3 53 J < 5.6 U 23 5.6 J < 2800 U
Xylenes (total) < 53 U < 5.6 U 26 5.6 12000 2800
Semivolatile Organics (pg/kg)

Acenaphthene < 350 U < 370 U < 3700 U < 1500 uJ < 3600 UJ < 750 uJ
bis(2-Ethylhexyl)phthalate < 350 U < 370 U < 3700 U 9100 1500 < 7400 uJ 3300 750
4-Chloroaniline < 350 U < 370 U < 3700 U < 1500 UJ 7900 3600 J < 750 uJ
Di-n-butyl phthalate < 350 U < 370 U < 3700 U < 1500 uJ 410 3600 J < 750 uJ
Dibenzofuran < 350 U < 370 U < 3700 U < 1500 UJ < 3600 8] < 750 uJ
1,2-Dichlorobenzene < 350 U < 370 U < 3700 U 7500 1500 4100 3600 J 1100 750
1,3-Dichlorobenzene < 350 U < 370 U < 3700 U 700 1500 J 450 3600 J < 750 uJ
1,4-Dichlorobenzene < 350 U S 370 U < 3700 u 1800 1500 950 3600 J < 750 uJ
Fluoranthene < 350 U < 370 U < 3700 ) 1200 1500 J 700 3600 J 500 750 J
Fluorene < 350 U < 370 U < 3700 4] 190 1500 J < 3600 UJ 110 750 J
2-Methylnaphthalene < 350 U < 370 U < 3700 U 12000 1500 < 3600 UJ 5000 750
Naphthalene < 350 U < 370 U < 3700 U 5200 1500 2900 3600 J 2200 750
N-Nitrosodiphenylamine < 350 U < 370 u < 3700 U < 1500 UJ < 3600 Ul 400 750 J
Phenanthrene < 350 U < 370 U < 3700 U 400 1500 J < 3600 uJ 110 750 J
Phenol < 350 U < 370 U < 3700 U < 1500 UJ < 3600 UJ < 750 UJ

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. RL = Reporting Limit.

‘“ Duplicate sample for the preceeding sample number.

Metals (mg/kg)

Aluminum 5240 10.7 J 5640 11.1 J 9790 11.3 J 4050 55.1 J

URS Eroilner Woodward Clyde MIB02\CO\SWMU3148_\[3148a085.xis XIS\ TABLE 5-1106/21/2000  Sheet 7 of 12



SUMMARY OF COMPOUNDS DETECTED IN PHASE 11

TABLE 5-1

SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

Petroleum Hydrocarbons

LOCATOR CAN048-4806-0000 CAN048-4806-4862"" CAN048-4806-0005 CAN048-4806-0010 CAN048-4806-0010 CAN048-4806-0015
LLAB SAMPLE NUMBER 0398000002SA 0398000007SA 0398000003SA 0398000004RA 0398000004S A 0398000005RA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994
Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual

Antimony < 6.4 uJ < 6.7 uJ < 6.8 uJ < 33 U

Arsenic 2.8 0.53 2.6 0.56 2.7 0.56 34 0.55

Barium 242 1.1 J 169 1.1 J 206 1.1 J 1640 5.5 J

Beryllium 0.37 0.21 041 0.22 0.44 023 < 1.1 U

Calcium 54100 21.3 J 32000 223 J 47600 225 J 246000 110 J

Chromium 52 1.1 J 6.2 1.1 J 8.2 1.1 J < 5.5 u

Cobalt 3 1.1 3.6 1.1 34 1.1 44 5.5 J

Copper 6.5 2.1 7.1 22 6.9 23 < 11 U

Iron 4900 10.7 J 5810 11.1 J 7930 11.3 J 2800 55.1 J

Lead 11.2 1.1 J 16.1 1.1 257 2.8 J 8.9 1.1 J

Magnesium 3100 21.3 2320 223 2140 225 7050 110

Manganese 132 1.1 152 1.1 138 1.1 40.2 5.5

Nickel 7 43 7.1 4.5 7.1 45 6 22 J

Potassium 1150 533 1270 557 1830 563 926 2750 J

Vanadium 134 1.1 J 14.7 1.1 J 159 1.1 J 12.3 55 J

Zinc 17.5 2.1 J 17.7 22 J 23.1 23 J 9.4 11 J
TRPH (mg/kg)

Total Recoverable 56.2 427 81.8 445 729 45 17300 1320

URS Greiner Woodward Clyde

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.

J = Estimated value.
R = Rejected value.
U = Nondetected value.

“ Duplicate sample for the preceeding sample number.

D = Sample was diluted for analysis.

RL = Reporting Limit.
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR
LAB SAMPLE NUMBER
COLLECT DATE

CAN048-4806-0015 CANO048-4806-0020 CAN048-4806-0025 CAN048-4806-0030 CAN048-4806-4863"
03980000055 A 0398000006SA 03980000085 A 0398000009S A 0398000012SA
12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994
Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL Qual

Volatile Organics (ug/kg)

Acetone < 5700 U < 2900 U 410 110 13 12 < 11 U
2-Butanone (MEK) 5700 U 1200 2900 J 140 110 < 12 U < 11 U
Chlorobenzene < 2800 U < 1400 U < 56 U < 5.8 U < 53 U
Ethylbenzene 570 2800 J 420 1400 J < 56 U < 5.8 §) < 53 U
Methylene chloride < 2800 U < 1400 U 41 56 J 48 5.8 J 1.9 53 J
Toluene < 2800 U < 1400 U < 56 U < 58 U < 53 U
Xylenes (total) 5500 2800 3300 1400 69 56 < 5.8 U < 53 U
Semivolatile Organics (pg/kg)

Acenaphthene 88 750 J < 1900 u < 370 U < 380 u < 350 U
bis(2-Ethylhexyl)phthalate < 750 uJ < 1900 u < 370 §) < 380 U < 350 U
4-Chloroaniline < 750 R < 1900 U < 370 U < 380 U < 350 U
Di-n-butyl phthalate < 750 R < 1900 U < 370 U < 380 U < 350 U
Dibenzofuran 220 750 J < 1900 U 88 370 J < 380 U < 350 U
1,2-Dichlorobenzene 1100 750 ) 220 1900 J < 370 U < 380 U < 350 U
1,3-Dichlorobenzene < 750 R < 1900 8] < 370 U < 380 U < 350 0]
1,4-Dichlorobenzene < 750 R < 1900 U < 370 U < 380 U < 350 8}
Fluoranthene 510 750 J 230 1900 J 150 370 J < 380 U < 350 U
Fluorene 130 750 J < 1900 U 47 370 J < 380 U < 350 U
2-Methylnaphthalene 5700 750 J 3600 1900 2300 370 < 380 U 87 350 J
Naphthalene 2100 750 J 1200 1900 J 800 370 < 380 U < 350 U
N-Nitrosodiphenylamine < 750 R < 1900 u < 370 U < 380 U < 350 U
Phenanthrene 98 750 J < 1900 U 41 370 J < 380 u < 350 8]
Phenol < 750 < 1900 U 38 370 J < 380 U < 350 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. RL = Reporting Limit.

" Duplicate sample for the preceeding sample number.

Metals (mg/kg)
Aluminum 3630 227 J 3860 229 J 4590 224 J 5850 11.5 J 2030 10.7 J
URS Grelner Woodward Clyde MIB02\CO\SWMUS148_\[3148a0s5.x0s. xISNTABLE 5-1106/21/2000
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4806-0015 CAN048-4806-0020 CAN048-4806-0025 CAN048-4806-0030 CAN048-4806-4863"
LAB SAMPLE NUMBER 0398000005SA 0398000006SA 0398000008SA 0398000009SA 0398000012SA
COLLECT DATE 12/12/1994 12/12/1994 12/12/1994 12/12/1994 12/12/1994
Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL Qual
Antimony < 13.6 Ul 14 13.7 J < 13.4 uJ < 6.9 ul < 6.4 Ul
Arsenic 1.7 0.57 1.4 0.57 1.6 0.56 0.82 0.58 094 2.1 J
Barium 402 23 J 205 2.3 J 518 2.2 J 244 1.2 ] 63.6 1.1 J
Beryllium < 0.45 U < 0.46 U 023 045 J 0.2 023 J 0.12 0.21 J
Calcium 210000 453 J 170000 45.8 J 173000 447 J 33600 23.1 J 23000 214 J
Chromium 58 23 J 24 23 J 6.5 22 J 4 1.2 J 1.3 1.1 J
Cobalt 1.6 23 J 1.2 2.3 J 1.8 2.2 J 1.2 1.2 0.79 1.1 J
Copper 1.4 4.5 J 1.4 4.6 J 29 45 ) 1.6 23 J 0.9 2.1 J
Iron 1980 227 2320 229 J 2890 224 J 4360 115 J 1560 10.7 J
Lead 1.8 057 J 1.9 0.57 J 2.1 0.56 J 2.1 0.58 J 2.1 0.53 J
Magnesium 16200 453 15500 45.8 17700 447 3330 23.1 2100 214
Manganese 20.8 23 26.8 23 289 22 34.6 1.2 24.5 1.1
Nickel 8.5 9.1 J 44 9.2 J 6.2 89 J 36 4.6 J 1.7 4.3 J
Potassium 478 1130 J 483 1140 J 735 1120 J 1310 577 613 534
Vanadium 18.9 23 J 20 23 J 19.8 22 J 9.8 1.2 J 55 1.1 J
Zinc 6.1 45 J 55 4.6 J 7.1 45 J 9 2.3 J 3.7 2.1 J
TRPH (mg/kg)
Total Recoverable 3890 907 2080 137 1350 492 199 46.2 172 427

Petroleum Hydrocarbons

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. RL = Reporting Limit.
 Duplicate sample for the preceeding sample number.
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TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE 11
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4806-0035 CAN048-4806-0040
LAB SAMPLE NUMBER 0398000010SA 0398000011SA
COLLECT DATE 12/12/1994 12/12/1994
Result RL Qual Result RL  Qual
Volatile Organics (pg/kg)
Acetone 9.2 10 J 35 11 J
2-Butanone (MEK) < 10 U < 11 U
Chlorobenzene 52 U 53 U
Ethylbenzene 5.2 U 53 U
Methylene chloride 33 52 J 2.1 53 J
Toluene < 5.2 8} < 53 8]
Xylenes (total) < 5.2 U < 53 0]
Semivolatile Organics (pg/kg)
Acenaphthene < 340 U < 350 U
bis(2-Ethylhexyl)phthalate < 340 U < 350 U
4-Chloroaniline < 340 U < 350 U
Di-n-butyl phthalate < 340 U < 350 U
Dibenzofuran < 340 U < 350 U
1,2-Dichlorobenzene < 340 U < 350 U
1,3-Dichlorobenzene < 340 8] < 350 U
1,4-Dichlorobenzene < 340 U < 350 8}
Fluoranthene < 340 U < 350 U
Fluorene < 340 U < 350 8]
2-Methylnaphthalene < 340 U < 350 U
Naphthalene < 340 U < 350 U
N-Nitrosodiphenylamine < 340 U < 350 U
Phenanthrene < 340 U < 350 U
Phenol < 340 U < 350 U
Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. RL = Reporting Limit.
‘" Dyplicate sample for the preceeding sample number.
Metals (mg/kg)
Aluminum 2860 10.4 J 2970 10.5 J
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MOB02\CC\SWMU3148_\[3148a0s5.xIs. xISNTABLE 5-1\06/21/2000

Sheet 11 of 12



TABLE 5-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE II
SOIL SAMPLES COLLECTED AT SWMU 48A CANNON AFB

LOCATOR CAN048-4806-0035 CANO048-4806-0040
LAB SAMPLE NUMBER 0398000010SA 0398000011SA
COLLECT DATE 12/12/199%4 12/12/1994
Result RL Qual Result RL  Qual
Antimony < 6.3 ul < 6.3 ul
Arsenic 0.61 2.1 J 0.57 053
Barium 243 1 J 23.1 1.1 J
Beryllium < 0.21 U < 0.21 U
Calcium 27700 209 J 33300 211 J
Chromium 2.5 1 J 2.3 1.1 J
Cobalt 0.82 1 J 0.86 1.1 J
Copper 1.3 2.1 J 0.94 2.1 J
Iron 2890 10.4 J 2810 10.5 J
Lead 1.6 0.52 J 1.5 053 J
Magnesium 1930 209 2640 21.1
Manganese 32.1 1 29.9 1.1
Nickel 1.9 4.2 J 22 4.2 J
Potassium 662 522 625 527
Vanadium 6.8 1 J 7 1.1 J
Zinc 5.8 2.1 J .56 2.1 J
TRPH (mg/kg)
Total Recoverable < 41.8 U < 422 u

Petroleum Hydrocarbons

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. RL = Reporting Limit.
“ Duplicate sample for the preceeding sample number.
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TABLE 5-2

COMPARISON OF SWMU 48A CONCENTRATIONS IN SURFACE SOIL WITH BACKGROUND UTLs

CANNON AFB, NEW MEXICO
Maximum  Qualifiers Background Surface
Detected for Soil Exceeds  Frequency of Frequency of Does Metal
Frequency  Field Sample ID  Concentration Maximum UTL Concentration'”  Background Exceedance of ~Exceedance Exceed
Chemical Detected  for Maximum Hit (mg/kg) Hit (mg/kg) UTL UTL (%) Background?
METALS
Aluminum 3/3 CAN048-4805-0000 15,300 8,950 YES 2/3 67 YES
Antimony /3 CANQ48-4804-0000 5.5 J 3 YES 1/3 33 YES
Arsenic 3/3 CANO048-4804-0000 3 3.6 NO NO
Barium 3/3 CAN048-4806-0000 242 J 670 NO NO
Beryllium 33 CANO048-4805-0000 0.71 0.78 NO NO
Calcium 33 CANO048-4304-0000 63,800 44800 YES 2/3 67 YES
Chromium 33 CAN048-4805-0000 13.8 10.5 YES 2/3 67 YES
Cobalt 3/3 CANO048-4805-0000 59 6.6 NO NO
Copper 3/3 CANO048-4805-0000 10 18.3 NO NO
Iron 313 CAN048-4805-0000 13,300 10100 YES 1/3 33 YES
Lead 3/3 CANO048-4804-0000 18.8 J 12 YES 173 33 YES
Magnesium 313 CAN048-4806-0000 3,100 1,930 YES 3/3 100 YES
Manganese 373 CANO048-4805-0000 245 307 NO NO
Nickel 313 CANO048-4805-0000 13.5 11 YES 173 33 YES
Potassium 3/3 CAN048-4805-0000 2,330 2691 NO NO
Vanadium 3/3 CANO048-4805-0000 222 233 NO NO
Zinc 3/3 CAN048-4805-0000 33.1 322 NO NO

O Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.

mg/kg = milligrams per kilogram

J = Estimated
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TABLE 5-3

COMPARISON OF SWMU 48A METALS CONCENTRATIONS IN SUBSURFACE SOIL WITH BACKGROUND UTLs

CANNON AFB, NEW MEXICO
Maximum  Qualifiers Background Frequency
Detected for Subsurface Soil Exceeds Frequency of of Does Metal
Frequency Field Sample ID  Concentration Maximum UTL Concentration’” Background Exceedance Exceedance Exceed
Chemical Detected for Maximum Hit (mg/kg) Hit (mg/kg) UTL of UTL (%) Background?
METALS
Aluminum 23/23 CANO048-4805-0020 12,100 12,214 NO NO
Antimony 1/23 CANO048-4806-0020 14 J 16 NO NO
Arsenic 23/23 CAN048-4806-0010 34 43 NO NO
Barium 23/23 CANO048-4805-0025 2,390 890 YES 2/23 9 YES
Beryllium 11/23 CAN048-4805-0020 0.53 J 0.73 NO NO
Calcium 23/23 CANO048-4804-0015 250,000 237,498 YES 2/23 9 YES
Chromium 21/23 CANO048-4804-0005 9 133 NO NO
Cobalt 21/23 CANO048-4806-0010 4.4 J 4.7 NO NO
Copper 21/23 CANO048-4805-0025 14.5 8.3 YES 1723 4 YES
Iron 23/23 CANO048-4804-0005 8,550 13,148 NO NO
Lead 23/23 CANO048-4806-0005 257 J 8.7 YES 2/23 9 YES
Magnesium 23/23 CANO048-4806-0025 17,700 19,300 NO NO
Manganese 23/23 CANOQ48-4804-0005 168 333 NO NO
Nickel 23/23 CANO048-4805-0020 9.6 14.9 NO NO
Potassium 23/23 CAN048-4805-0020 3,110 2,512 YES 1/23 4 YES
Vanadium 23/23 CANO048-4805-0010 234 328 NO NO
Zinc 23/23 CANO048-4804-0005 28.2 30.6 NO NO

(1) Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.
mg/kg = milligram per kilogram

J = Estimated
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TABLE 54

ESSENTIAL NUTRIENTS EXCLUDED AS
POTENTIAL COCs IN SOIL AT SWMU 48A

CANNON AFB, NEW MEXICO
Recommended
Detected Ingestion Conversion Daily Intake Daily
Concentration'  Rate® Factor from the site®  Allowance (RDA)4

Chemical (mg/kg) (mg/d) (kg/mg) (mg/d) (mg/d)
Calcium 250,000 100 1.00E-06 25 1,200
Magnesium 17,700 100 1.00E-06 1.77 400
Potassium 3,110 100 1.00E-06 0.311 390-780°

! Maximum detected concentration at SWMU 48A. See Table 5-2 or 5-3.

2 Estimation of potential chemical ingestion rate for receptors at SWMU 48A.

} Daily Intake = Detected Concentration * Ingestion Rate * Conversion Factor

* National Research Council

5 Recommended potassium intake is based on body weight. For a small child weighing 10kg,
the recommended intake is 390-780 mg/day.
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TABLE 5-5

COMPARISON OF SWMU 48A MAXIMUM SOIL CONCENTRATIONS TO MSSLs

CANNON AFB, NEW MEXICO
Maximum Detected Residential Soil MSSL
Concentration Concentration’ Exceeds
Chemical (mg/kg) Qual (mg/kg) MSSL?
VOLATILE ORGANICS S5t R
2-Butanone ¢! 12 - - 6900 220 °° NO
' Acetone 041 , 0/ 1400 14¢c NO
" Chlorobenzene - 0.003 54 220 NO
" Ethylbenzene 089 ¢ F 230 230 NO
. Methylene Chloride 0.041-. 003 85 2.4 NO
" Toluene 0.0057 + 520 S2 0 NO
Xylenes 12 v 210 210 NO
SEMIVOLATILE ORGANICS
'1,2-Dichlorobenzene 75-0.4 370 280 NO
1,3-Dichlorobenzene 0.7 - 41 L9 NO
1,4-Dichlorobenzene 18— 0. | 3 3.7 NO
2-Methylnaphthalene* 12 -+ 55 |20 NO
~ 4-Chloroaniline 79 - 0.0% 220 240 NO
"Acefiaphthene ™ 0.088 + 2600 3¢ NO
Bis(2-ethylhexyl)phthalate 9.1 wr 32 3¢ NO
Dibenzofuran 022 v 210 1§° NO
Di-n-Butyl phthalate 041 5,500 & L0 NO
Fluoranthene 12 2,000 248 NO
Fluorene 0.19v 1,800 itini € NO
N-Nitrosodiphenylamine 0.4 91 9 NO
Naphthalene 52-4 55120 NO
Phenanthrene* 04 v~ 55 120 NO
Phenol 0.038 v 33,000 15407 NO
TRPH 17,300 NA
METALS
Aluminum 15,300 75,000 700 Y NO
Antimony 14 30 2 NO
Barium 2,390 5200 /¢ oo e NO
hromium 13.8 30 - NO
Copper 14.5 2,800 o NO
Iron 13,300 22,000 Gof NO
Lead 25.7 400 - NO
Nickel 135 1,500 /408 NO

™ EPA Region VI Media-Specific Screening Levels for Residential Soil (EPA 1998)
* The MSSL for naphthalene was used as a surrogate for these PAHS. See text.
mg/kg = Milligrams per Kilogram
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SECTIONSIX Civil Engineering Container Storage Area - SWMU No. 77

6.1 SITE DESCRIPTION

The Civil Engineering Container Storage Area (Facility No. 4038) is an open concrete pad
measuring approximately 150 feet by 250 feet and is located east of Building 252 and south of
the north boundary fence of the Base (Figure 6-1). The concrete pad is secured by an 8-foot-high
fence with a locked gate. The pad is the remaining floor of the old Portair Airfield Hangar
dating back to the 1930s. The site fenced compound is surrounded by gravel to the east and
south. The site is relatively flat.

6.2 SITE HISTORY

This facility was a passenger terminal for Portair Field during the 1930s and was removed by the
Army in 1942. According to historical photographs, the concrete foundation slab had been
vacant until the 1970s, and it appears to have been used for storage since that time.
Approximately one hundred 55-gallon drums were stored at the facility during the RFA Visual
Site Inspection (Kearney 1987). A preliminary inspection referenced in the A.T. Kearney report
indicated that the drums contained varying amounts of water, oil, solvents, and asphaltic
material.

6.3 CURRENT USE

The Civil Engineering Squadron currently stores supplies and used materials on the concrete pad.
The stored items include used transformers, street lights and street signs, PVC piping, and heavy
equipment parts.

6.4 PREVIOUS INVESTIGATION
Phase | RFI

The objective of sampling at the Civil Engineering Container Storage Area during the Phase 1
RFI (W-C 1994a) was to determine if a release of SWMU-related chemicals had occurred due to
leakage of stored materials and equipment. To test for this occurrence and determine the vertical
extent of possible contaminants, six 20-foot soil borings were drilled to sample soils within and
at the perimeter of the Storage Area. The locations of the borings are shown on Figure 6-2.
Borings were located where it appeared that the likelihood of encountering contamination was
maximized, such as channels and low spots where storage pad runoff would flow and collect.
Surficial samples were collected from the 0.2- to 0.5-foot depth interval in areas of soil cover to
provide a worst-case situation for risk assessment purposes in the event that SVOC
contamination was detected during this investigation. The 0.5- to 2-foot depth interval was
collected immediately under the concrete pad. Subsurface samples were collected from the 3- to
5-foot, 8- to 10-foot, 13- to 15-foot, and 18- to 20-foot depth intervals. Target analytes for all
borings include VOCs, SVOCs, metals, TRPH, polychlorinated biphenyls (PCBs), pesticides,
and herbicides. SVOCs were analyzed only for a limited number of samples to allow for risk
assessment. Typically, the samples were located at the surface and at a selected depth interval
from each boring.

URS Greiner Woodward Clyde NOMAIWP-FIL ESWM602\CC\swrmus3148_\CMS03148_doc22-Jun-00'0MA  ©-1



SEGTIONSIX Civil Engineering Container Storage Area - SWMU No. 77

A summary of the analytical results for these soil samples are shown on Figure 6-3 and Tables
6-1a and 6-1b. Tetrachloroethene was detected in Boring No. 07705 at 5 feet (07705-0003).
Toluene was detected in Boring Nos. 07701 and 07703 at the surface. Xylene was detected in
Boring Nos. 07701 through 07703 at the surface. Carbazole was detected in Boring No. 07706
at the surface and in Boring No. 07705 at 3 feet. Butyl benzyl phthalate was detected in Boring
No. 07702 at the surface and in Boring No. 07702 at 13 feet. Di-n-octyl phthalate was detected
in Boring No. 07702 at the surface. Anthracene, benzo(a)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, pentachlorophenol, and/or pyrene were detected in one or more
samples from the surface and 5 feet in Boring Nos. 07701, 07702, 07705, and 07706. 4-
Nitrophenol was detected in Boring No. 07702 at 20 feet. Petroleum hydrocarbons were
detected in Boring Nos. 07701, 07702, 07705, and 07706 at the surface and in Boring 07704 at 5
feet. 4,4-DDE was detected in Boring Nos. 07705 and 07706 at the surface. 4,4-DDT was
detected in Boring No. 07706 at the surface. Alpha-chlordane and gamma-chlordane were
detected in Boring Nos. 07702 and 07706 at the surface. Antimony, cadmium, cobalt, copper
lead, silver, and zinc were detected above background in surface samples and/or subsurface
samples to 20 feet in one or more of the borings.

Phase Il RFI

Five soil borings were drilled and soil samples collected at the Civil Engineering Container
Storage Area during the Phase II RFI (W-C 1995¢). The borings were drilled to a total depth of
20 feet in the area surrounding the storage area. The boring locations were chosen to further
assess the lateral presence and extent of site-related soil contaminants to the 20-foot depth
(Figure 6-3 and Table 6-2).

Surface soil samples from all borings were collected from O to 2 feet. All borings were also
sampled at intervals of 3 to 5 feet, 8 to 10 feet, 13 to 15 feet, and 18 to 20 feet. Samples were
analyzed for VOCs, SVOCs, TAL metals, TRPH, chlorinated herbicides, and pesticides/PCBs.
A summary of the Phase II analytical results is shown in Figure 6-3 and Table 6-2.

Besides acetone and methylene chloride, which were qualified as nondetect after they were
determined to be laboratory contaminants, the only VOCs reported in near-surface soil samples
were toluene and 1,2-dichloropropane. Toluene was reported in estimated concentrations of

2.4 pglkg, 28 ng/kg, and 3.5 pg/kg. 1,2-Dichloropropane was reported only in one sample at an
estimated concentration of 2 ug/kg. Several SVOC compounds, mainly in the form of PAHs,
were reported in the surface samples. Total PAHs were detected at concentrations of

276,780 ng/kg, 463 pg/kg, 120 pg/kg, and 513 pg/kg. Other SVOCs detected were carbazole,
dibenzofuran, 2-methynaphthalene, and di-n-butyl phthalate. Pesticides and PCBs reported in
site surface samples included endrin ketone at 120 pg/kg (estimated); 4,4-DDE at 3.7 pg/kg and
14 pg/kg; and 4,4-DDT at 6.8 pg/kg and 10 pg/kg; and Aroclor-1260 at 140 pug/kg. No
herbicides were reported for any of the near-surface samples collected at the site. Petroleum

" hydrocarbons were detected at concentrations of 9,700 mg/kg, 84.3 mg/kg, 1,320 mg/kg,

105 mg/kg, and 113 mg/kg.

Besides acetone and methylene chloride, which were qualified as nondetect after they were
determined to be laboratory contaminants, the only VOC reported in subsurface soil samples was
toluene at an estimated concentration of 2.2 pg/kg. The only SVOCs reported in subsurface
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SECTIONSIX Civil Engineering Container Storage Area - SWMU No. 77

samples were fluoranthene at 74 pg/kg (estimated) and bis(2-ethylhexyl) phthalate (180 to

740 pg/kg). Two pesticides, 4,4-DDE and 4,4-DDT, were reported in samples at concentrations
of 4.1 pg/kg and 2.1 pg/kg (estimated). No herbicides were reported forany of the soil samples
collected at the site. Petroleum hydrocarbons were reported in only one subsurface sample
(Boring 7707) at a concentration of 63.6 mg/kg.

The maximum concentrations of barium, cadmium, chromium, lead, manganese, nickel,
thallium, and zinc exceeded background levels in the Phase IT RFL

TRPH was also addressed in previous investigations. The maximum detected Phase I and
Phase II concentrations for TRPH (10,000 mg/kg and 1,320 mg/kg, respectively) exceeded the
NMED action level for soil of 1,000 mg/kg. These locations are shown in Figure 6-3. The
NMED action levels of 500 mg/kg for BTEX and 10 mg/kg for benzene individually were not
exceeded.

6.5 CMS FIELD INVESTIGATION

Additional soil sampling was done at SWMU 77 as part of the CMS at Cannon AFB. Field
activities at SWMU 77 included soil borings and sampling. The following section discusses
sampling objectives, sampling locations, and frequencies. Sampling equipment and procedures,

and sample designation, handling, documentation, and analysis were followed as presented in the
Work Plan.

6.5.1 Soil Borings

Nine soil borings were drilled to 4 feet bgs and sampled at SWMU 77 as part of the CMS
investigation. Surface and subsurface soil samples were collected from each boring. Surface
soil samples were collected from O to 0.5 feet bgs for all parameters, except VOCs. Surface soil
VOC samples were collected from 0.5 to 1.0 feet bgs. Subsurface soil samples were collected
from a 1-foot interval, generally between 2 to 5 feet bgs. All samples were field screened for
headspace analysis using a Mini-Rae 10.2 eV lamp photoionization detector (PID).

The soil borings were located around boring locations 07707, 07709, and 07710 from the
Phase I1I investigation (Figure 6-4). Borings HAOI and HAO2 were completed near boring
07710. Borings HAO03 through HA06 were completed near boring 07709. Borings HAO07
through HAQ9 were completed around Boring 07707.

Soil samples were submitted for the following off-site chemical analyses:

e HAO! and HAO2 - two surface and two shallow soil samples for PCBs by EPA Method 8082.

e HAO3 through HA06 - four surface and four shallow soil samples for VOCs by USEPA
Method 8260A, SVOCs by USEPA Method 3550B/8270B, TRPH by USEPA Method
9071/418.1, and pesticides by USEPA Method 8081. In addition, one sample was analyzed
for TPH by USEPA Method 8015 modified.

e HAO7 through HA09 - two surface and four shallow soil samples for VOCs by USEPA
Method 8260A, SVOCs by USEPA Method 3550B/8260B, and TRPH by USEPA method
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9071/418.1. In addition, one sample was analyzed for TPH by USEPA Method 8015
modified.

The samples collected and analyses done are summarized in Table 6-3.
6.5.2 Data Review and Assessment

A full validation was performed on the analytical data generated from the samples collected at
SWMU 77 during the CMS. The data were validated following guidance provided in National
Functional Guidelines for Organic/Inorganic Review (EPA 1994) using the QC criteria presented
in the QAPP (W-C 1998). In general, the validation included the review of QC summary forms
and raw data supplied by the laboratory.

The data validation identified methylene chloride contamination in the laboratory method blank
samples analyzed for VOCs. All positive methylene chloride results for the samples analyzed
for VOCs were qualified as nondetect (U). Whenever the reported concentration of methylene
chloride was greater than the reporting limit, but less than ten times the concentration detected in
the associated method blank, the reporting limit for each sample was raised to the level of the
detected concentration. The data validation also identified bis(2-ethylhexyl) phthalate
contamination in the laboratory method blank samples analyzed for semivolatile organic
compounds (SVOCs). All positive bis(2-ethylhexyl) phthalate results for the samples analyzed
for SVOCs were qualified as nondetect (U) and the reporting limits were raised as necessary.

No additional qualification of data was required based on the data validation process. While
some data were qualified as nondetect (U), the data should be considered usable for their
intended purpose.

6.5.3 Investigation Results

The physical and chemical results of the CMS field investigation are presented in the following
subsections.

6.5.3.1 Geology

The Phase I investigation indicated that soils at this site consist of silty/sandy clays from the
surface to the boring’s total depth at 20 feet. The soil is varicolored, with brown prevalent at the
surface, lightening to salmon pink and buff down section. A light to locally heavy, white to buff
caliche matrix cements the grains at depth. More abundant fine sand with silt and clay noted at
11 feet in Boring 07703 suggests that the soil profile consists of thin, interbedded units varying
between fine sand and sandy clay. Some thin zones of extremely hard caliche, tan to buff in
color, are scattered erratically between the 6-foot and 20-foot intervals of Borings 07701 and
07706.

Logs from the five Phase I RFI borings and nine CMS borings show a subsurface lithology
consisting of fine-grained fill material and Ogallala Formation sediments. Borings 7707 and
HAO7 through HA09 encountered a 6-inch layer of asphalt pavement at the surface. Silty sand
fill (USCS symbol SP) was found below the pavement to a depth of 1.2 feet. This fill is brown,
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dry, loose, fine-grained, and poorly graded with a trace of asphalt and fine gravel. Borings 7709,
7710 and HAO1 through HA06 encountered 0.6 feet and 0.5 feet of silty clay (USCS symbol CL)
and silty sand (SP) fill material, respectively. Both types of fill contained trace amounts of fine
sand and gravel. Below the fill in Brings 7707, 7709, and 7710 to depths of 5.2 feet, 17 feet, and
4.8 feet, respectively, is a silty clay (USCS symbol CL) described as brown and reddish-brown,
dry, stiff, and low plastic with some caliche. This silty clay is present from the surface of Boring
7711 to a depth of 4.7 feet. Below the silty clay in Borings 7707 through 7711 is a clayey silt
(USCS symbol ML) to the completion depths of the borings at 20 feet. The clayey silt is
described as light reddish-brown, dry, stiff, and low plastic with some caliche.

6.5.3.2 Chemical Results
Chemical results are presented in Tables 6-4 and 6-5 and on Figure 6-5.

HAO01 and HA02

Four samples were collected from Borings HAO1 and HA02 and analyzed for PCBs only. No
PCBs were detected in these four samples.

HAO03 through HA06

TPH (Method 418.1) were nondetect in all of the samples from these four borings. TPH
(Method 8015B) were analyzed for one sample. TPH-Gasoline Range Organics (GRO) were
detected at 11 mg/kg in sample C77-HA06-004.

A low concentration of one VOC (chloromethane) was detected at 12 pg/kg in the 3.0-to 4.0-foot
interval of Boring HA04 (Figure 6-5).

Low levels of three SVOCs were detected in samples from these four borings. Di-n-octyl
phthalate was detected in four samples at concentrations ranging from 16 pg/kg to 450 pg/kg
(Figure 6-5). Di-n-butyl phthalate was detected once at 20 pg/kg, and bis(2-ethylhexyl)phthalate
was detected once at 1,700 pg/kg.

Low levels of two pesticides (DDE at 2.7 ug/kg and DDT 3.9 pg/kg) were each detected once.
Both detections were from the 0 to 0.5-foot interval of HA04 (Figure 6-5).

HAO07 through HA09

No VOCs or TPH (including Methods 318.1 and 8015B-one sample only) were detected in the
six samples collected from these three borings. SVOCs were detected in Borings HAO7 and
HAOQ9, but not HAO0S.

Low levels of nine SVOCs were detected in Boring HAO7 (Tables 6-4 and 6-5, and Figure 6-5).
Eight SVOCs were detected in the surface soil sample, and two SVOCs were detected in the
subsurface soil sample (Figure 6-5). All but five detected concentrations were estimated below
the reporting limits and generally decreased with depth.
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Low levels of 12 SVOCs were detected in Boring HA09 (Tables 6-4 and 6-5, and Figure 6-5).
Twelve SVOCs were detected in the surface soil sample, and one SVOC was detected in the
subsurface soil sample. Eight of thirteen total detected concentrations were estimated, and
concentrations generally decreased with depth.

6.6 NATURE AND EXTENT

SWMU 77 is a paved, fenced area used by the Civil Engineering Squadron for storage. Six
Phase I borings were advanced to a depth of 20 feet below the surface , two of them through the
paved surface and four of them just off the edge of the paving at visible drainage locations. Five
Phase II borings were advanced to a depth of 20 feet below the surface in areas just outside of
the fence surrounding the SWMU. One boring was drilled through the asphalt pavement west of
the facility. An additional nine hand auger borings were completed to a depth of 3 to 5 feet bgs
as part of the CMS investigation. Three of these hand auger borings were advanced beneath
asphalt. Although there was no visible evidence of contamination during the sampling process,
the chemical testing found elevated levels of PAHs and TRPH in several of the Phase I and
Phase Il borings. The highest concentrations of PAHs were detected in the surface samples from
the borings drilled through the asphalt pavement. The Phase II sample also contained asphalt
fragments. Because asphalt is a source of PAHs, this sample was not used in the risk evaluation.
Relatively low levels of pesticides and other non-PAH SVOCs were also detected. The highest
levels of contamination occurred in surface or near-surface soils (Figures 6-3 and 6-5).

6.7 HUMAN HEALTH RISK EVALUATION
6.7.1 Site Conceptual Exposure Model

The SCEM is a schematic representation of the contaminant source areas, chemical release
mechanisms, environmental transport media, potential human intake routes, and potential human
receptors. A SCEM should identify complete exposure pathways that may result in human
health risks and indicate the data needed to evaluate those pathways. An exposure pathway
consists of four necessary elements:

e A source and mechanism of chemical release to the environment

¢ An environmental transport medium for the released chemical (e.g., air, groundwater, or
surface water)

e A point of potential human exposure to transported chemicals (e.g., a domestic drinking
water well)

e A human intake mechanism (e.g., inhalation or ingestion) at the point of exposure

All four elements must be present for an exposure pathway to be complete and for chemical
exposure to occur. In the SCEM, potentially complete exposure pathways are indicated with
solid lines; minor (insignificant) pathways are indicated with dashed lines.

The SCEM for SWMU 77 is presented in Figure 6-6. The primary source at SWMU 77 1s waste
liquids (e.g., fuels, oils, and solvents) that have leaked or been spilled from storage containers or
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equipment onto surface soil. Chemicals from the primary source may be transported away from
the primary source areas, affecting other media that may in turn act as secondary sources.
Mixing and infiltration of the wastes to the subsurface soil are shown as the primary chemical
release mechanisms. Subsurface soils are an important secondary source of potential chemical
release. Site-related chemicals in soils may infiltrate/percolate through the soil and be released
to groundwater.

Other release mechanisms, such as direct contact (soil ingestion and dermal contact). surface
runoff, wind erosion, or volatilization to the atmosphere, are also depicted in the SCEM.
Transport by storm runoff is not considered a significant pathway for human exposure at
SWMU 77 because the site is very flat and there are no developed drainageways on site.

Potential receptors at SWMU 77 include occupational receptors, hypothetical future construction
workers, and trespassers. SWMU 77 is located in the industrial area of the Base (Figure 1-2);
therefore, residential development is not a likely future land use. Surface soil (upper 2 feet of the
soil column) and air emissions (volatile organic chemicals or particulates) from surface soil may
provide exposure to occupational receptors and hypothetical future trespassers. Surface soil,
subsurface soil, and air emissions (volatile and particulate) may provide exposures to
hypothetical future construction workers during excavation activities. If volatile organic
chemicals are present in subsurface soils, there is the potential for vapor intrusion from the
subsurface to indoor air pathway. The Johnson and Ettinger model (USEPA 2004) will be used
to evaluate this pathway when appropriate.

Groundwater is used for domestic purposes on and off Base. However, potential groundwater
exposures were not evaluated because fate and transport modeling indicates that groundwater
will not be impacted (see Section 6.9).

In summary. the potentially complete human exposure pathways at SWMU 77 are:

Occupational Receptors
e Ingestion of surface soil
e Dermal Contact with surface soil

e Inhalation of airborne particulate matter from surface soil

Hypothetical Future Construction Workers

e Ingestion of subsurface and surface soil

e Dermal Contact with subsurface and surface soil

e Inhalation of volatile emissions and airborne particulate matter from subsurface and surface
soil

Hypothetical Future Trespassers

e Ingestion of surface soil

e Dermal Contact with surface soil
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e Inhalation of airborne particulate matter from surface soil
6.7.2 Site Classification

Site classification is a prioritization step that is used to judge the urgency of the need for nitial
response actions and maximizes the effectiveness of limited resources. There are four classes of
sites:

Class 1:  Immediate threat to human healith and safety or sensitive environmental receptors
Class 2:  Short-term threat to human health and safety or sensitive environmental receptors

Class 3:  Long-term threat to human health and safety or sensitive environmental receptors

Class4: No demonstrable threat to human health and safety or sensitive environmental
receptors

This site presents no explosive threat and contains no free product, no surface water, and no
groundwater discharges. There are no public facilities (1.e., daycares, parks, schools, dwellings)
located on or near the site. The nearest potable groundwater aquifer 1s located more than

250 feet bgs. Additionally, access to soils is limited primarily to Base personnel. Therefore,
SWMU 77 was considered to be a Class 4 site.

6.7.3 Background Comparison

Metals are natural constituents of soils and water. Metals that occur in concentrations within
background levels are not considered site-related chemicals of concern and are not evaluated
further. To determine if the concentrations of metals detected in surface and subsurface soil at
SWMU 77 exceeded background concentrations. the maximum detected concentrations at the
site were compared to calculated background UTLs. The UTLs used in this comparison were
calculated as part of the background study for Cannon AFB (W-C 1997). Maximum detected
concentrations from surface soils were compared to surface soil UTLs. Maximum detected
concentrations from subsurface soils were compared to subsurface UTLs. If the maximum
detected concentration exceeded the background UTL, the metal was considered to exceed
background and was evaluated in the Tier 1 screen.

Surface Soif

The maximum detected surface soil concentrations of metals were compared to background
concentrations (W-C 1997). Aluminum, barium, cadmium, calcium, iron, lead, magnesium,
manganese, silver, and zinc were considered to exceed background levels. All other metals were
considered to be within background levels. Table 6-6 summarizes the comparison and a
discussion 1s given below.

One of eleven surface soil samples contained aluminum at a concentration (9860 mg/kg) which
exceeded the background UTL of 8.950 mg/kg. Therefore. aluminum was considered to exceed
background levels and was evaluated further.
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Three of eleven surface soil samples contained cadmium at concentrations (ranging from 0.45
mg/kg to 2.4 mg/kg) which exceeded the background UTL of 0.435 mg/kg. Therefore, cadmium
was considered to exceed background levels and was evaluated further.

Four of eleven surface soil samples contained calcium at concentrations (ranging from 46,100
mg/kg to 130,000 mg/kg) which exceeded the background UTL of 44,800 mg/kg. Therefore,
calcium was considered to exceeded background levels and was evaluated further.

One of eleven surface soil samples contained iron at a concentration (10,800 mg/kg) which
exceeded the background UTL of 10,100 mg/kg. Therefore, iron was considered to exceed
background levels and was evaluated further.

Five of ten surface soil samples contained lead at concentrations (ranging from 19.6 mg/kg to
48.5 mg/kg) which exceeded the background UTL of 12 mg/kg. Therefore, lead was considered
to exceed background levels and was evaluated further.

One of eleven surface soil samples contained magnesium at a concentration (2440 mg/kg) which
exceeded the background UTL of 1,930 mg/kg. Therefore, magnesium was considered to exceed
background levels and was evaluated further.

Four of eleven surface soil samples contained manganese at concentrations (ranging from 357
mg/kg to 440 mg/kg) which exceeded the background UTL of 307 mg/kg. Therefore,
manganese was considered to exceed background levels and was evaluated further.

Four of six surface soil samples contained silver at concentrations (ranging from 0.6 mg/kg to
1.6 mg/kg) which exceeded the background UTL of 0.4 mg/kg. Therefore, silver was considered
to exceed background levels and was evaluated further.

Three of eleven surface soil samples contained zinc at concentrations (ranging from 38.9 mg/kg
to 73.8 mg/kg) which exceeded the background UTL of 32.2 mg/kg. Therefore, zinc was
considered to exceed background levels and was evaluated further.

Subsurface Soil

The maximum detected subsurface soil concentrations of metals were compared to background
concentrations (W-C 1997). Aluminum, barium, cadmium, calcium, chromium, copper, and lead
were considered to exceed background levels. All other metals were considered to be within
background levels. Table 6-7 summarizes the comparison and a discussion is given below.

One of forty-six subsurface soil samples contained aluminum at a concentration (12,500 mg/kg)
which exceeded the background UTL of 12,214 mg/kg. Therefore, aluminum was considered to
exceed background levels and was evaluated further.

Four of thirty-eight subsurface soil samples contained barium at concentrations (ranging from
982 mg/kg to 2,840 mg/kg) which exceeded the background UTL of 890 mg/kg. Therefore,
barium was considered to exceed background levels and was evaluated further.
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Six of forty-six subsurface soil samples contained cadmium at concentrations (ranging from
1.5 mg/kg to 3 mg/kg) which exceeded the background UTL of 1.3 mg/kg. Therefore, cadmium
was considered to exceed background levels and was evaluated further.

Three of forty-six subsurface soil samples contained calcium at concentrations (ranging from
252,000 to 294,000 mg/kg) which exceeded the background UTL of 237,498 mg/kg. Therefore,
calcium was considered to exceeded background levels and was evaluated further.

One of forty-six subsurface soil samples contained chromium at a concentration (25.4 mg/kg)
which exceeded the background UTL of 13.3 mg/kg. Therefore, chromium was considered to
exceed background levels and was evaluated further.

One of forty-six subsurface soil samples contained copper at a concentration (14.5 mg/kg) which
exceeded the background UTL of 8.3 mg/kg. Therefore, copper was considered to exceed
background levels and was evaluated further.

Two of forty-two subsurface soil samples contained lead at concentrations (9.3 mg/kg and 9.4
mg/kg) which exceeded the background UTL of 8.7 mg/kg. Therefore, lead was considered to
exceed background levels and was evaluated further.

Comparison of Site Essential Nutrient Concentrations to RDAs

The maximum detected concentrations of essential nutrients which exceeded background and
which do not have EPA Region VI MSSLs established for them were compared to the
recommended daily allowances (RDAs) set by the National Research Council.

At SWMU 77, calcium and magnesium were compared to the RDAs. Table 6-8 shows that the
maximum detected concentrations of calcium and magnesium did not cause estimated potential
site daily intake to exceed the RDAs. Therefore, these inorganics would not pose a human health
risk and were not evaluated further.

6.7.4 Tier 1 Evaluation

The Tier 1 evaluation involves the comparison of the maximum detected site concentrations to
conservative, nonsite-specific, risk-based screening levels to determine whether site conditions
satisfy the criteria for a quick regulatory closure or warrant a more site-specific evaluation.

Chemicals of Potential Concern

COPCs were identified based on the chemical analytical data (both historic and current)
presented in Tables 6-1, 6-2, 6-4, and 6-5. Metals which exceeded background levels and all
detected organic compounds (except those considered to be laboratory contaminants) were
evaluated as COPCs. TPH was not considered to be a COPC because it is a complex chemical
mixture with varying constituents. Therefore, individual constituents (e.g., BTEX, PAHs, etc.)
were used to evaluate potential impacts from TPH at SWMU 77.
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Note: High concentrations of PAHs (10% to 10* pg/kg) were detected in the surface sample of
Boring 7707 during Phase II. This sample is located immediately beneath the asphalt in a
parking area west of the C.E. Container Storage Area. TRPH was also detected in this
sample at a concentration of 9,700 mg/kg. Boring logs indicate that this sample was
taken within the top foot of soil and that it contained asphalt fragments. The deeper
samples from this boring were virtually nondetect for organic analytes. This data
suggests that the high PAH concentrations are likely due to the presence of asphalt within
the sample and are not related to any release from SWMU 77. Therefore, this sample
was not used to evaluate potential contamination and risks association with SWMU 77.

Tier 1 Comparison

Maximum detected concentrations of COPCs were compared to the EPA Region VI Residential
MSSLs. The comparison is shown in Table 6-9. The table shows that only benzo(a)pyrene
(BaP), benzo(b)fluoranthene, and dibenzo(a,h)anthracene exceeded the Tier 1 values. Therefore,
these compounds were considered to be COCs at SWMU 77.

Tier 2 Evaluation

The Tier 2 evaluation provides an option to determine the target levels for the COCs identified in
the Tier 1 comparison. This step uses site-specific information related to exposure parameters
and soil properties to develop site-specific target levels (SSTLs).

At SWMU 77, the SSTL(s) were calculated using the RBCA Tool Kit for Chemical Releases
developed by Groundwater Services, Inc. (GSI 1999). The site-specific information used to
develop the SSTLs included the assumption of a commercial and construction worker exposure
scenarios. Tier 1 values assumed residential exposure which is highly conservative for this
SWMU. SWMU 77 is located in an industrial area of the Base and is still used for storage of
materials. Therefore, industrial exposures are more appropriate for this site. The following
exposure assumptions were used to calculate the SSTLs for COCs at SWMU 77.

An exposure frequency of 60 days per year was assumed for the commercial worker scenario.
SWMU 77 is an active site; however, no one works routinely (8 hours/day, 250 days/year) at the
SWMU. Exposures would be limited to the time spent dropping off and removing stored
materials. Additionally, the site does not require significant ground maintenance/landscaping
because ground cover in the immediate area is predominantly asphalt, concrete, and gravel. A
grass area is located outside the north fenceline; however, little maintenance is required due to
the minimal rainfall at the Base. Therefore, exposure of Base workers to soils at SWMU 77 is
unlikely and the assumption of 60 days per year (5 days per month) is conservative and provides
protection for Base workers. Standard default values were used for all other exposure
parameters for commercial workers and all exposure assumptions for hypothetical construction

workers. Appendix C shows all the input parameters and assumptions used to calculate the
SSTLs at SWMU 77.

The SSTLs for COCs at SWMU 77 and their maximum detected concentrations are shown
below.
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COCs SSTLs Maximum Concentrations
Benzo(a)pyrene 0.43 mg/kg 1(@ 0.35 mg/kg da
Benzo(b)fluoranthene 1.3 mgkg . b 0.63 mg/kg 0
Dibenzo(a,h)anthracene 3.7mgkg O, 7F S 0.073 mg/kg ol ~

The maximum detected concentrations for the three COCs at SWMU 77 do not exceed the
SSTLs.

6.8 ECOLOGICAL RISK EVALUATION

Certain nondomesticated plants and animals will occur, at least at times, in almost any area that
is outdoors, regardless of the absence of "natural" habitat and/or the omnipresence of human
activity and artificial structures (buildings, pavement). Thus, strictly speaking, virtually any area
outside of a building might include "habitat for ecological receptors.” Such essentially artificial
habitats are not, however, considered directly ecologically relevant because they exist and are
configured to support human (industrial) functions. Understanding the concept of “direct
ecological relevance” is very important in assessing ecological risk at an active military site.

The initial step in ecological evaluation of a site is determining whether the unit has an
ecological component. This determination is based on the availability, within the subject unit, of
habitat. Simply defined, the term habitat means the "place where a plant or animal lives"
(USACE 1996; USEPA 1997a), but a more functional definition can be paraphrased as the type
of environment where an organism (or community of similarly adapted organisms) normally
lives. If no ecological components are identified, it is concluded that the unit is not of potential
ecological concern and no further ecological evaluation is warranted. It is not believed that
individual organisms that are occasionally present constitute an ecological component because
individuals (unless accorded official protection as endangered or threatened) are not appropriate
as assessment endpoints for an ecological risk assessment. As stated by USEPA (1997a),
“Ecological effects of most concern are those that can impact populations (or higher levels of
biological organization).” By definition, an occasional individual does not constitute a
population nor would any effects on an occasional individual be expected to translate into an
effect on a population.

SWMU 77 consists of an open concrete pad measuring 150 feet by 250 feet. An 8-foot fence
surrounds this pad. As the site contains no vegetation, the only shelter for ecological resources is
below ground under the pad. Certain fossorial mammals and reptiles may be present under the
pad. These animals, however, would not be expected to forage within the unit, but merely use it
for shelter. Given the size of the pad and the consistent human activity associated with the site,
the quantity and quality of the biological resources is expected to be minimal. Certain birds
(e.g., those that consume significant amounts of seeds) may at times pick up the pea gravel for
use as grinding stones within their crops. None of these expected biological resources would
constitute a population, nor would there be significant biomass production associated with the
site such that a potential indirect exposure could be significant. Given that the site is fenced and
subject to significant human activity, it is unlikely that significant visitation by relevant
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ecological resources would occur. Based on this, SWMU 77 does not contain any significant
ecological component such that a formal ecological risk assessment is warranted.

6.9 VADOSE ZONE CONTAMINANT FATE AND TRANSPORT MODELING

Because chemicals were detected in soil above MSSLs at SWMU 77, the fate and transport of
contaminants in the vadose, or unsaturated, zone was modeled to evaluate the potential for
contaminants in soil to be transported to underlying groundwater. The following provides a brief
description of the modeling effort and presents model-predicted concentrations for SWMU 77.

6.9.1 Description of Modeling Effort

The mathematical models HELP and MULTIMED were applied to a conceptual vadose zone
model developed for SWMUs 31, 77, and 127, all of which had chemicals detected above
MSSLs and which have similar geology and site conditions. The HELP model was used to
estimate a net infiltration rate for input into MULTIMED. MULTIMED was then used to model
contaminant migration through the vadose zone to the water table.

MULTIMED was run for each chemical detected above MSSLs under steady-state, pulse source,
and source decay conditions while considering both sorption and sorption/biodegradation as
attenuation mechanisms. Results were used to calculate attenuation factors (AFs) and dilution-
attenuation factors (DAFs) which can then be used to predict concentrations, respectively, at the
bottom of the unsaturated zone and at the water table after initial mixing in groundwater.

Appendix D provides a detailed description of the modeling approach, model documentation,
input parameters, and model output for SWMUs 31, 77, and 127.

6.9.2 Model-Predicted Concentrations

Initial leachate concentrations were calculated for each chemical detected in soil above MSSLs
at SWMU 77 using the following equilibrium partitioning equation from the Soil Screening
Technical Background Document (USEPA 1996):

CSZCW[Kd+M:|

pb

In the above equation, Cw is the initial leachate concentration (mg/L) and Cs is the maximum
detected soil concentration (mg/kg) at the SWMU. Kd is the distribution coefficient (L/kg or
mL/g), Ow is the water-filled soil porosity, 8a is the air-filled soil porosity, H’ is the
dimensionless Henry’s law constant, and pb is the dry bulk density (kg/L, g/mL, or g/cm3). For
organic compounds, Kd is the product of the normalized organic carbon distribution coefficient,
Koc, and fraction organic carbon content, foc. Porosity and bulk density are taken from the
HELP layer 1 (sandy clay loam) at field capacity. Values for Koc, Kd, and H’ are taken from
USEPA 1996. Other values are the same as used in the MULTIMED model. Calculations for
each chemical are shown in Table 6-10.
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SECTIONSIX Civil Engineeriny Container Storage Area - SWMU No. 77

AFs and DAFs for each chemical and type of model run were then applied to these initial
leachate concentrations. The results of this analysis are shown in Table 6-11. Predicted
concentrations that exceed USEPA Region VI tap water MSSLs or MCLs are shaded.

For all modeled chemicals (SVOCs), predicted concentrations for steady-state, nontransport
decay analyses, are above tap water MSSLs and/or MCLs. However, in general, contaminant
source mass is expected to decrease over time due to such processes as sorption, volatilization,
and biodegradation. Therefore, the assumption of a constant, infinite source (i.e., steady-state) is
believed to be unrealistic and overly conservative. The results for other analyses are discussed
further.

As shown in Table 6-11, predicted concentrations for sorption-only analyses (plus dispersion)
are usually at least one order of magnitude, or ten times, below the tap water MSSL. When
biodegradation is also considered, predicted concentrations are zero.

6.9.3 Assumptions and Limitations

The results of the vadose zone contaminant fate and transport modeling at SWMUs 31, 77, and
127 and predicted concentrations at each SWMU are based on a conservative, analytical
approach with many simplifying assumptions. These assumptions and limitations are described
in Appendix D. However, to summarize, the implementation of a more complex, numerical
model (e.g., typical for RBCA Tier 3) would most likely produce results that are more
representative of actual flow and transport processes that presumably occur at SWMUs 31, 77,
and 127, due to its semiarid climate. These processes include the effects of capillary forces and
soil hysteresis. The use of a numerical model might even result in lower predicted
concentrations at the water table for similar assumed source conditions.

6.9.4 Summary of Results

The result of the vadose zone fate and transport modeling for SWMU 77, assuming sorption,
dispersion, and biodegradation occurs, indicate that chemicals of concern will not reach
groundwater above tap water screening levels.

6.10 EVALUATION OF CORRECTIVE MEASURE ALTERNATIVE

Results of the human health and ecological risk evaluations indicate that there is minimal risk to
human health and the environment based on the maximum detected concentrations of chemicals
of concern in soil at SWMU 77. Furthermore, results of vadose zone fate and transport modeling
show that chemicals of concern will not reach groundwater above allowable concentrations for
tap water. Therefore, the "No Further Action' alternative was evaluated based on the criteria
listed in Section 2.3 and as outlined in the CMS Work Plan (W-C 1998).

1. Technical

e Performance - the No Further Action alternative is effective at being protective of human
health and the environment over extended periods of time. This has been demonstrated
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SECTIONSIX Civil Engineering Container Storage Area - SWMU No. 77

through Tier I and Tier II human health and ecological risk evaluations, and fate and
transport modeling.

Reliability - the No Further Action alternative does not require any operation or

maintenance activities and has been proven to be effective before for similar sites and
conditions.

Implementability - the No Further Action alternative is easy to implement and will meet
or exceed applicable standards.

Safety - the No Action Alternative poses no threat to the safety of nearby workers.

2. Human Health

The No Further Action alternative was determined following the Risk-Based Corrective
Action (RBCA) process as outlined in ASTM E1739-95, Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites.

Maximum concentrations of chemicals of concern left in place are less than conservative
Tier I EPA Region VI Media Specific Screening Levels (MSSLs) and calculated Tier II
Site-Specific Target Levels (SSTLs).

3. Environmental

No valued ecological resources are present.

4, Cost

The No Further Action alternative is protective of human health and the environment and
at the lowest cost.

URS Greiner Woodward Clyde
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TABLE 6-1a

SUMMARY OF COMPOUNDS DETECTED IN PHASE I NEAR-SURFACE SOIL SAMPLES

COLLECTED FROM SWMU 77
LOCATOR CAN077-0771-0000 CAN077-0771-7703 CAN077-0772-0000 CAN077-0772-0003 CAN077-0773-0000 CAN077-0773-0003
LAB SAMPLE NUMBER 0311810007SA 0311810009SA 0311890001SA 0311890002SA 0313790015SA 0313790016SA
COLLECT DATE 09/11/93 09/11/93 09/11/93 09/11/93 09/22/93 09/22/93
Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene < 5.2 U < 5.7 U < 5.4 U < 5.9 U < 5.8 U < 5.6 U
Toluene 75 5.2 < 5.7 U < 54 U < 59 8] 32 58 J 56 U
Xylenes (total) 6.8 52 < 5.7 U 1.9 54 ] < 59 U 6.1 5.8 < 5.6 U
Semivolatile Organics (ug/kg)
Anthracene < 340 U < 380 U 67 360 J < 390 u < 380 U < 370 U
Benzo(a)anthracene 69 340 J < 380 8] 330 360 J < 390 U < 380 U < 370 U
Benzo(a)pyrene 60 340 J < 380 U 260 360 < 390 U < 380 U < 370 ]
Benzo(b)fluoranthene 110 340 J < 380 ) 510 360 < 390 U < 380 U < 370 U
Benzo(g,h,i)perylene 37 340 J < 380 ul 140 360 J < 390 U < 380 U < 370 U
Butyl benzyl phthalate < 340 U < 380 U 39 360 J < 390 U < 380 U < 370 U
Carbazole < 340 uJ < 380 uJ < 360 U < 390 U < 380 U < 370 U
Chrysene 67 340 J < 380 uUJ 350 360 J < 390 U < 380 U < 370 0]
Di-n-octy! phthalate < 340 u < 380 U 160 360 J < 390 U < 380 U < 370 U
Dibenz(a,h)anthracene < 340 U < 380 8] 73 360 J < 390 U < 380 8] < 370 U
Fluoranthene 130 340 J < 380 U 610 360 < 390 U < 380 U < 370 U
Indeno(1,2,3-cd)pyrene < 340 uUJ < 380 uJ 120 360 J < 390 U < 380 U < 370 U
Pentachlorophenol < 1700 < 1800 U < 1700 U < 1900 U < 1800 u < 1800 U
Phenanthrene 57 340 J < 380 U 410 360 < 390 U < 380 8] < 370 U
Pyrene 130 340 J < 380 §) 750 360 < 390 8} < 380 U < 370 U
Pesticides/PCB's (ng/kg) '
4,4'-DDE < 34 U < 3.8 U 14 U < 39 U < 38 U < 3.7 U
4,4-DDT < 34 U < 3.8 U 14 U < 39 U < 3.8 U < 37 U
alpha-Chlordane < 1.8 U < 1.9 U 7.8 74 < U < U < 1.9 U
gamma-Chlordane < 1.8 U < 1.9 U 6.5 74 J < U < 8} < 1.9 U
(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J = Estimated value.
R = Rejected value. Qual = Qualification
U = Nondetected value.  RL = Reporting Limit.
Metals (mg/kg)
Aluminum 7100 10.4 7050 229 4140 10.8 3240 234 7410 115 7460 11.2 J
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SUMMARY OF COMPOUNDS DETECTED IN PHASE I NEAR-SURFACE SOIL SAMPLES

TABLE 6-1a

COLLECTED FROM SWMU 77
LOCATOR CAN077-0771-0000 CANO077-0771-7703 CAN077-0772-0000 CAN077-0772-0003 CAN077-0773-0000 CAN077-0773-0003
LAB SAMPLE NUMBER 0311810007SA 0311810009SA 0311890001SA 0311890002SA 0313790015SA 0313790016SA
COLLECT DATE 09/11/93 09/11/93 09/11/93 09/11/93 09/22/93 09/22/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Antimony < 6.2 U < 13.7 ) < 6.5 U 3.1 14 J < 6.9 u < 6.7 U
Arsenic 23 0.52 29 0.57 1.7 0.54 2.2 0.59 2.5 0.58 2.1 0.56
Barium R R 135 1.1 130 23 79.3 1.2 60.2 1.1 J
Beryllium 047 0.21 048 0.46 0.25 0.22 < 047 U 0.58 0.23 0.54 0.22 J
Cadmium < 0.52 U < 1.1 U < 0.54 U 3 1.2 < 0.58 U < 0.56 J
Calcium 10900 20.8 115000 45.8 15000 217 175000 46.8 2080 23.1 17700 225 J
Chromium 8 1 4.1 2.3 6.9 I.1 < 23 U 9.5 1.2 7.6 1.1 J
Cobalt 33 1 35 23 22 1.1 1.7 23 J 44 1.2 4 1.1 J
Copper 9.7 2.1 4.2 4.6 J 11 2.2 3.1 4.7 J 8.2 23 7.2 22 J
Iron 8820 104 6900 229 6450 10.8 2990 234 9330 11.5 7780 11.2 ]
Lead 19.6 2.6 J 5.5 0.57 J 27.8 27 35 0.59 7.5 0.58 7 0.56
Magnesium 1380 20.8 2940 458 1170 217 2340 46.8 1360 23.1 1820 225 J
Manganese 187 1 J 116 23 J 196 1.1 40.2 2.3 244 1.2 J 167 1.1 J
Nickel 6.7 42 7.8 9.2 J 5.1 43 43 94 J 7.9 4.6 8.5 45 J
Potassium 1440 520 1330 1140 979 541 621 1170 J 1440 577 1500 562
Silver < 1 ul < 23 uJ 0.6 1.1 J 2 23 J 0.72 1.2 J 0.56 1.1 J
Vanadium 17.6 1 21.3 23 137 1.1 10.2 23 209 1.2 16.9 1.1
Zinc 38.9 2.1 15 4.6 73.8 22 75 4.7 19.6 23 17.3 2.2
TPH (mg/kg)
Total Petroleum Hydrocarbons 129 41.6 < 45.8 U 158 433 < 46.8 U < 46.1 U < 45 8}
Water Quality (percent)
Water 38 0.1 13 0.1 7.7 0.1 15 0.1 13 0.1 11 0.1

URS Grelner Woodward Clyde

(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.
J = Estimated value.
R = Rejected value.

U = Nondetected value.

Qual = Qualification
RL = Reporting Limit.
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TABLE 6-1a

SUMMARY OF COMPOUNDS DETECTED IN PHASE I NEAR-SURFACE SOIL SAMPLES

COLLECTED FROM SWMU 77
LOCATOR CANO077-0774-0000 CAN077-0774-0003 CAN077-0775-0000 CAN077-0775-0003 CAN077-0776-0000 CAN077-0776-0003
LAB SAMPLE NUMBER 0313790001SA 0313790002SA 0311890006SA 0311890007SA 0311810001SA 0311810002SA
COLLECT DATE 09/22/93 09/22/93 09/10/93 09/10/93 09/11/93 09/11/93
Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene < 59 U < 5.8 U < 52 8} 1.3 54 J 5.4 U < 5.6 U
Toluene < 59 U 58 U 5.2 U 54 U < 54 U < 5.6 U
Xylenes (total) < 59 U < 5.8 U 5.2 U 54 U < 54 U < 56 U
Semivolatile Organics (ug/kg)
Anthracene < 390 U < 3800 u < 340 U 150 360 J 57 360 J < 370 9]
Benzo(a)anthracene < 390 U < 3800 U 56 340 J 370 360 280 360 J < 370 0]
Benzo(a)pyrene < 390 U < 3800 U 54 340 J 350 360 J 200 360 ] < 370 U
Benzo(b)fluoranthene < 390 U < 3800 U 120 340 J 630 360 500 360 < 370 U
Benzo(g,h,i)perylene < 390 U < 3800 U 340 U 160 360 ) 110 360 J < 370 uJ
Buty! benzyl phthalate < 390 U < 3800 U 340 U < 360 U < 360 U < 370 U
Carbazole < 390 U < 3800 U 340 U 43 360 J 41 360 J < 370 Ul
Chrysene < 390 U < 3800 U 68 340 ] 500 360 420 360 J < 370 ul
Di-n-octyl phthalate < 390 U < 3800 U < 340 u < 360 U < 360 U < 370 U
Dibenz(a,h)anthracene < 390 U < 3800 U < 340 U < 360 U < 360 U < 370 U
Fluoranthene < 390 U < 3800 U 140 340 J 1100 360 830 360 < 370 U
Indeno(1,2,3-cd)pyrene < 390 U < 3800 U < 340 U 150 360 J 99 360 J < 370 Ul
Pentachlorophenol < 1900 U < 18000 UJ < 1700 U < 1700 U 63 1700 J < 1800 U
Phenanthrene < 390 U < 3800 U 94 340 J 800 360 400 360 < 370 U
Pyrene < 390 U < 3800 U 120 340 J 820 360 900 360 < 370 U
Pesticides/PCB's (ug/kg)
4,4-DDE < 39 U < 38 U 23 34 J < 3.6 U 38 7.1 J < 3.7 U
4,4'-DDT < 39 U < 38 U < 34 u < 3.6 U 30 7.1 < 37 8]
alpha-Chlordane < U < U 1.8 U < 1.8 U 33 37 J < 1.9 U
gamma-Chlordane < U < U 1.8 U < 1.8 8} 10 3.7 < 19 U

(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. Qual = Qualification

U = Nondetected value. ~ RL = Reporting Limit.

Metals (mg/kg)
Aluminum 9860 1.7 8330 11.6 2300 20.8 5890 10.8 5420 10.8 5670 11.2
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TABLE 6-1a

SUMMARY OF COMPOUNDS DETECTED IN PHASE I NEAR-SURFACE SOIL SAMPLES

COLLECTED FROM SWMU 77
LOCATOR CANO077-0774-0000 CAN077-0774-0003 CAN077-0775-0000 CAN077-0775-0003 CAN077-0776-0000 CAN077-0776-0003
LAB SAMPLE NUMBER 0313790001SA 0313790002SA 0311890006SA 0311890007SA 0311810001SA 0311810002SA
COLLECT DATE 09/22/93 09/22/93 09/10/93 09/10/93 09/11/93 09/11/93
Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual  Result RL Qual
Antimony < 7 U < 6.9 U < 12.5 U < 6.5 U < 6.5 U 5.9 6.7 J
Arsenic 2 0.59 1.5 0.58 25 0.52 2.1 0.54 23 0.54 1.8 0.56
Barium 85.6 1.2 73.4 1.2 400 2.1 116 1.1 J R R
Beryllium 0.66 0.23 0.6 0.23 < 042 U 0.37 0.22 0.37 0.22 0.36 0.22
Cadmium < 0.59 U < 0.58 U 24 1 0.62 0.54 < 0.54 U < 0.56 U
Calcium 2090 23.4 1910 23.1 130000 41.7 48100 21.6 J 12300 21.6 81300 224 J
Chromium 10.4 1.2 9.3 1.2 2.1 2.1 6.6 1.1 8.6 1.1 4.6 1.1
Cobalt 4.8 1.2 4.3 1.2 1.4 2.1 J 32 1.1 2.7 1.1 2.6 1.1
Copper 8.4 23 8.2 2.3 4.4 42 6.8 22 73 2.2 4.1 22
Iron 10800 11.7 9340 11.6 4430 20.8 6550 10.8 6490 10.8 5410 11.2
Lead 8.1 0.59 8 0.58 9.1 1 9.3 1.1 41 2.7 J 5.9 0.56 J
Magnesium 1770 234 1670 23.1 1780 41.7 1570 21.6 1070 216 1850 224
Manganese 252 1.2 J 228 1.2 J 410 2.1 206 1.1 182 1.1 J 749 1.1 J
Nickel 8.6 4.7 8.2 4.6 4 83 J 6.9 43 5.2 43 59 45
Potassium 1770 586 1610 578 517 1040 J 1070 541 1010 539 1030 561
Silver 0.8 1.2 J 0.78 1.2 J 1.6 2.1 J 0.69 1.1 J < 1.1 uJ < 1.1 uJ
Vanadium 22.5 1.2 17.9 1.2 11.1 2.1 18.8 1.1 144 1.1 12.6 1.1
Zinc 229 23 23.6 23 17.3 42 19.2 22 6.2 2.2 11.9 22
TPH (mg/kg)
Total Petroleum Hydrocarbons < 46.9 U 10000 925 64 41.7 < 433 U 321 43.1 < 449 U
Water Quality (percent)
Water 15 0.1 14 0.1 4 0.1 75 0.1 72 0.1 11 0.1

(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.

J = Estimated value.

R = Rejected value. Qual = Qualification

U = Nondetected value. RL = Reporting Limit.
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TABLE 6-1b

SUMMARY OF COMPOUNDS DETECTED IN PHASE I SUBSURFACE SOIL SAMPLES
COLLECTED FROM SWMU 77

CAN077-0772-0018

LOCATOR CAN077-0771-7708 CAN077-0771-7713 CANO077-0771-7718 CAN077-0772-0008 CAN077-0772-0013
LAB SAMPLE NUMBER 0311810010SA 0311810011SA 0311810012SA 0311890003SA 0311890004SA 0311890005SA
COLLECT DATE 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93
Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual
Volatile Organics (ug/kg)
Toluene < 5.8 U 2.6 55 J < 5.6 8} < 55 U < 5.8 U < 5.7 U
Semivolatile Organics (ug/kg)
Butyl benzyl phthalate < 380 U < 360 U < 370 U < 370 U 83 380 J < 380
4-Nitrophenol < 1800 U < 1800 U < 1300 U < 1800 U < 1800 U 58 1800 J
Metals (mg/kg)
Aluminum 3910 577 4910 21.9 4520 222 4740 11.1 5680 23 5540 228
Antimony < 34.6 U 15.2 13.1 < 13.3 U < 6.7 U < 13.8 U < 137 U
Arsenic 1.6 0.58 1.3 0.55 1.1 0.56 1.7 0.55 1.7 0.58 1.6 0.57
Barium R R R 503 1.1 372 23 341 23
Beryllium < 1.2 U < 0.44 U < 0.44 U 0.34 0.22 < 0.46 U < 0.46 U
Cadmium < 29 U < 1.1 9] < 1.1 U 1.3 0.55 1.5 1.2 2.1 1.1
Calcium 252000 115 154000 438 119000 444 98500 222 156000 46 167000 45.6
Chromium < 5.8 U < 22 §) 13 22 J 3.1 1.1 < 23 U 32 23
Cobalt < 5.8 U 1.7 22 J 2 22 J 1.7 1.1 24 23 1.8 2.3 J
Copper < 11.5 U < 44 U 1.2 44 J 3 22 2.3 4.6 J 25 4.6 J
Iron 2980 57.7 3610 219 3460 222 3040 11.1 3990 23 3660 22.8
Lead 2.9 0.58 J 33 0.55 J 2.7 0.56 J 5.2 0.55 38 0.58 3 0.57
Magnesium 5070 115 5530 43.8 5710 444 3410 222 6300 46 7820 45.6
Manganese 353 5.8 J 46.6 22 J 529 22 J 62.2 11 48.6 23 41.9 23
Nickel < 23.1 U 5.1 8.8 J 43 8.9 J 3.8 44 J 6.2 9.2 J 42 9.1 J
Potassium 703 2880 J 1050 1090 J 761 1110 J 959 555 1320 1150 1160 1140
Silver < 58 ul < 22 uJ < 22 uJ 0.6 1.1 J 13 23 J 1.6 2.3 J
Sodium < 2880 U < 1090 §) < 1110 U < 555 U < 1150 U < 1140
Vanadium 11.6 5.8 11.6 22 12.6 22 8 1.1 15 2.3 17 23
Zinc 6.8 11.5 J 8.3 44 J 15 44 8.6 22 7.4 46 59 4.6
Water Quality (percent)
Water 13 0.1 8.6 0.1 9.9 0.1 9.9 0.1 13 0.1 12 0.1
' Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results is presented in Appendix A.
J = Estimated value
R = Rejected value Qual = Qualification
U = Nondetected value RL = Reporting Limit
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TABLE 6-1b

SUMMARY OF COMPOUNDS DETECTED IN PHASE I SUBSURFACE SOIL SAMPLES

COLLECTED FROM SWMU 77
LOCATOR CAN077-0773-0008 CAN077-0773-0013 CAN(77-0773-0018 CAN077-0774-0008 CAN077-0774-0013 CAN077-0774-0018
LAB SAMPLE NUMBER 0313790017SA 0313790018SA 0313790019SA 0313790003SA 0313790004SA 0313790005SA
COLLECT DATE 09/22/93 09/22/93 09/22/93 09/22/93 09/22/93 09/22/93
Result RL  Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual
Volatile Organics (pg/kg)
Toluene < 5.6 U < 54 0] < 5.6 U < 57 U < 5.6 U < 5.6 8}
Semivolatile Organics (pg/kg)
Butyl benzyl phthalate < 370 U < 360 U < 370 U < 370 U < 370 U < 370 U
4-Nitrophenol < 1800 U < 1700 U < 1800 U < 1800 U < 1800 U < 1800 U
Metals (mg/kg)
Aluminum 3670 225 3010 10.8 5110 11.2 4030 227 5450 225 5360 11.2 -
Antimony < 13.5 U < 6.5 U < 6.7 U < 13.6 U < 13.5 U < 6.7 U
Arsenic 1.1 0.56 1 0.54 22 0.56 1.2 0.57 0.99 0.56 1.3 0.56
Barium 190 23 389 1.1 106 1.1 597 23 454 23 85.8 1.1
Beryllium 0.37 0.45 J 0.26 0.22 0.46 0.22 037 0.45 J 0.37 0.45 J 0.39 0.22
Cadmium 27 1.1 0.73 0.54 0.92 0.56 2.2 1.1 1.6 1.1 1.2 0.56
Calcium 183000 45.1 43700 21.6 66000 225 162000 454 158000 45.1 105000 224
Chromium 2.5 23 3.2 1.1 4 1.1 < 23 U 35 23 38 1.1
Cobalt 2.1 2.3 J 2.1 1.1 3.1 1.1 22 23 J 27 2.3 24 1.1
Copper 2.6 45 J 22 22 42 22 2.2 45 J 24 45 J 2.6 22
Iron 2870 225 3190 10.8 4330 11.2 2970 227 4190 225 3890 11.2
Lead 34 5.6 J 37 27 5.6 0.56 32 5.7 J 3 0.56 4.3 5.6 J
Magnesium 4160 45.1 1920 21.6 4180 22.5 4170 454 5370 45.1 6270 224
Manganese 62.9 2.3 J 624 1.1 J 124 1.1 J 70.1 2.3 J 54.9 23 J 56.9 1.1 J
Nickel 4 9 J 39 43 J 5.6 45 4.7 9.1 J 6 9 J 55 45
Potassium 750 1130 J 944 541 1550 562 902 1130 J 1580 1130 1460 561
Silver 1.3 23 J 0.59 1.1 J 0.71 1.1 J 1.3 23 J 1.2 23 J 0.49 1.1 J
Sodium < 1130 U 171 541 J 336 562 J < 1130 U 389 1130 J 349 561
Vanadium 10.6 2.3 10.2 1.1 18.4 1.1 10.9 23 13.1 23 16.2 1.1
Zinc 8 4.5 8.2 2.2 12.4 22 8.8 45 10.6 45 104 22
Water Quality (percent)
Water 11 0.1 7.6 0.1 11 0.1 12 0.1 11 0.1 11 0.1
) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results is presented in Appendix A.
J = Estimated value
R = Rejected value Qual = Qualification
U = Nondetected value RL = Reporting Limit
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TABLE 6-1b

SUMMARY OF COMPOUNDS DETECTED IN PHASE I SUBSURFACE SOIL SAMPLES

COLLECTED FROM SWMU 77
LOCATOR CAN077-0775-0008 CAN077-0775-0013 CAN077-0775-0018 CAN077-0776-0008 CAN077-0776-0013 CAN077-0776-0018
LAB SAMPLE NUMBER 0311890009SA 0311890010SA 0311890011SA 0311810004SA 0311810005SA 0311810006SA
COLLECT DATE 09/10/93 09/10/93 09/10/93 09/11/93 09/11/93 09/11/93
Result RL  Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL  Qual Result RL  Qual
Volatile Organics (pg/kg)
Toluene < 5.4 U < 5.6 U < 5.5 u < 5.7 U < 5.7 U < 57 U
Semivolatile Organics (ug/kg)
Butyl benzyl phthalate < 360 0] < 370 U < 360 U < 380 U < 380 U < 380 U
4-Nitrophenol < 1700 U < 1800 U < 1800 U < 1800 U < 1800 U < 1800 U
Metals (mg/kg)
Aluminum 4940 10.8 4140 11.1 3110 11 7220 22.8 3080 56.9 6310 22.8
Antimony < 6.5 U < 6.7 u < 6.6 U < 13.7 U < 34.1 U < 13.7 0)
Arsenic 2.1 0.54 1.6 0.56 1.3 0.55 1.7 0.57 1.1 0.57 0.95 0.57
Barium 280 1.1 165 1.1 55.3 1.1 R R R
Beryllium 033 022 0.3 0.22 0.25 0.22 0.49 0.46 < 1.1 U 023 0.46 J
Cadmium 0.58 0.54 < 0.56 U < 0.55 U < 1.1 U < 2.8 U < 1.1 U
Calcium 71700 21.7 42100 223 35300 22 102000 45.6 275000 114 91100 457
Chromium 6.1 1.1 3.4 1.1 3 1.1 4 2.3 < 5.7 U 35 23
Cobalt 25 1.1 2 1.1 1.9 1.1 21 23 J < 5.7 U 1.7 2.3 J
Copper 6.4 2.2 79 22 2.8 22 4 4.6 J < 11.4 U < 4.6 U
Iron 5170 10.8 4330 11.1 3610 11 5750 228 2040 56.9 4380 22.8
Lead 9.4 1.1 5.5 0.56 5.7 1.1 5.7 0.57 J 1.1 0.57 J 32 0.57 J
Magnesium 1770 21.7 2090 223 1720 22 3320 45.6 5900 114 6100 457
Manganese 120 1.1 90.8 1.1 88.9 1.1 95 23 J 124 5.7 J 434 23 J
Nickel 5.6 43 52 4.5 3.6 44 J 57 9.1 J < 228 U 47 9.1 J
Potassium 883 542 892 557 790 551 1300 1140 383 2840 J 1140 1140
Silver 0.69 1.1 J 0.69 1.1 J 0.86 1.1 J < 2.3 uJ < 5.7 uJ < 23 ul
Sodium < 542 U < 557 U < 551 U < 1140 U < 2840 U < 1140 U
Vanadium 149 1.1 17.1 1.1 10.6 1.1 13.7 2.3 10.2 5.7 13.7 2.3
Zinc 16.2 22 10.5 22 8.4 22 14 4.6 < 11.4 U 10 4.6
Water Quality (percent)
Water 7.7 0.1 10 0.1 9.2 0.1 12 0.1 12 0.1 12 0.1
™D Results presented here are only those chemicals which were detected at least once at this SWMU