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EXECUTIVE SUMMARY

ES.1 Introduction

A Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) will be conducted
at Solid Waste Management Unit (SWMU) 73, the Stormwater Drainage and Retention Pond, to
investigate potential soil and sediment contamination and assess potential threats to human health
and the environment associated with stormwater flows. The project site, located on the grounds of
the Whispering Winds Golf Course at Cannon Air Force Base (AFB), New Mexico, consists of a
series of stormwater drains and culverts that discharge into a retention pond. The investigation will
evaluate whether runoff captured at SWMU 73 has released contamination to surface soil, sediment,
and subsurface soil at the site. The site has never been investigated and the nature and extent of
contamination, if present, and potential risks to sensitive resources are unknown.

The site is administered under the Base’s Environmental Restoration Program (ERP) and requires
assessment to be considered for no further action status and removal from Cannon AFB’s
Hazardous and Solid Waste Amendments (HSWA) permit. The scope of work includes a literature
search; development of conceptual site models; investigation of site media through advancement of
soil borings; collection of sediment, surface soil, and subsurface soil samples; and chemical analysis.
The RFA data will be used to characterize the site and develop, evaluate, and select appropriate
response alternatives or provide recommendations for future action leading to site closure.

This Work Plan describes the overall strategy, technical approach, activities, standard operating
procedures (SOPs), milestones, and technical requirements to conduct the RFA at SWMU 73. The
plan ensures the integrity of the work to be performed for the project through upfront and focused
planning and project team cooperation. The Work Plan format incorporates the Uniform Federal
Policy (UFP) for Quality Assurance Project Plan (QAPP), which was developed by the
Intergovernmental Data Quality Task Force IDQTF 2005a,b,c,d) to provide a common
organizational framework and approach to quality planning, implementation, and assessment and
ensure that the data collected will be of the appropriate type and quality needed for their intended
use. Tetra Tech, Inc. (Tetra Tech) prepared the Work Plan for the Air Force Center for Engineering
and the Environment (AFCEE) under Contract FA8903-08-8781, Task Order 0154.

The overall project objective for the assessment is to obtain data to sufficiently identify and
characterize potential contamination in site soils and sediment related to stormwater runoff. The
data generated during the investigation will be used to:

® Define the project setting and subsurface conditions.
®  Identify contaminated media.
= Characterize the nature and extent of contamination at the site.

* Compare contaminant concentrations to background concentrations and approved health-
based soil screening levels (SSLs) to identify contaminants of potential concern.
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Executive Summary

= Support the development, evaluation, and selection of the appropriate response alternatives
for the site based on the assessment findings.

ES.2 Work Plan Organization

The Work Plan, UFP-QAPP, Environmental Health and Safety Plan (HSP), and supporting
information integrate the technical and quality aspects of environmental data collection and analysis
as follows:

*  Work Plan—The Work Plan summarizes the project scope, objectives, technical approach,
field investigation and sampling protocols, submittal requirements, and project management.
The plan provides an overview of Cannon AFB location and history and summarizes
background information about SWMU 73 including site description, history, and
environmental setting. The preliminary conceptual site model (CSM) and conceptual site
exposure model (CSEM) developed to identify impacted media, potential exposure
pathways, and human and ecological receptors are also presented.

The field investigation and sampling methodologies presented in the Work Plan specify the
procedures that will be followed to conduct the RFA in accordance with requirements and
guidance established by the U.S. Environmental Protection Agency (EPA), AFCEE,
Department of Defense (DoD), and the U.S. Air Force. The plan provides the sampling
rationale, design, and protocol; outlines the project data quality objectives (DQOs); describes
the analytical requirements; and establishes the procedures for sample collection, packaging,
and shipment. The plan also specifies requirements for field documentation, such as chain-
of-custody (C-O-C) forms, sample labels, boring logs, field logbooks, and calibration logs,
and overall data management.

For additional reference, the Work Plan also includes appendices that were prepared to support the
site assessment of SWMU 73:

v Appendix A—The UFP-QAPP Worksheets primarily address critical planning elements such
as project organization and schedule; problem statement and DQO development; sampling
and analysis program rationale and design; project action criteria and performance metrics;
laboratory and field quality control; data review, verification, and validation; preventive and
corrective actions; and quality system deliverables. Applicable laboratory and field SOPs are
identified, and the procedures that will guide implementation of RFA field activities have
been incorporated into the appendix for reference. All analytical tasks described in the UFP-
QAPP will be conducted in compliance with the Department of Defense Quality Systems Manual
for Environmental Laboratories DoD QSM) version 4.2 (DoD 2010).

= Appendix B—The appendix provides examples of forms that will be used to support the field
investigation. Forms include the boring log, C-O-C form, sample label, custody seal, field
change request, and nonconformance report.

= Appendix C—The HSP outlines the procedures to ensure all work is performed in a safe
manner and that appropriate precautions are established to protect site workers, visitors, and

property.
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1. INTRODUCTION

This Work Plan addresses the personnel, materials, equipment, and services necessary to perform a
Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) at Solid Waste
Management Unit (SWMU) 73, the Stormwater Drainage and Retention Pond, located at Cannon
Air Force Base (AFB), New Mexico. The project site consists of a series of stormwater drains and
culverts that discharge to a retention pond on the grounds of the Whispering Winds Golf Course,
located in the north-central portion of the Base. Figure 1, the facility map, depicts the location of the
project site within Cannon AFB. The site map, Figure 2, shows site drainage features and the
proposed sample locations.

SWMU 73 receives stormwater runoff from the surrounding course greens and fairways and
residential and semi-industrial portions of Cannon AFB (see Figure 2). Stormwater runoff is
recognized as a potential source of contamination in surface water, sediment, and soil. Depending
on land uses within the source area, stormwater runoff can transport sediment, dissolved pollutants,
and chemical pollutants attached to sediment. Potential contaminants include total petroleum
hydrocarbons (TPH) (gasoline range organics [GRO] and diesel range organics [DROY]), volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), polynuclear aromatic
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), chlorinated pesticides, glycols, explosives,
and target analyte list (TAL) metals. The release status of the site is currently unknown.

The RCRA corrective action program was established to investigate and require clean up of releases
of hazardous wastes or constituents to the environment at facilities subject to RCRA permits.
Pursuant to the requirements of their Hazardous and Solid Waste Amendments (HSWA) permit,
Cannon AFB is actively conducting corrective action activities for SWMUs identified at the Base.
The U.S. Environmental Protection Agency (EPA) has authorized the New Mexico Environment
Department (NMED) to implement the federal RCRA program and oversee corrective action
program activities conducted in accordance with the Base’s HSWA permit. The RCRA Facility
Assessment is the first step of the corrective action process.

The Work Plan provides the project scope, objectives, technical approach, quality, field
investigation, and project management requirements to complete the proposed RFA. It provides the
framework to document site conditions and environmental setting, construct preliminary site
conceptual models for human and ecological receptors, and collect chemical data of sufficient
quality and quantity to identify and characterize the nature and extent of contaminants released to
site media from runoff. The field investigation and sampling methodologies presented in the Work
Plan specify the procedures that will be followed to conduct the RFA in accordance with
requirements and guidance established by the EPA, Air Force Center for Engineering and the
Environment (AFCEE), Department of Defense (DoD), and the U.S. Air Force. The plan provides
the sampling rationale, design, and protocol; outlines the project data quality objectives (DQOs);
describes the analytical requirements; and establishes the procedures for sample collection,
packaging, and shipment. The plan also specifies requirements for field documentation, such as
chain-of-custody (C-O-C) forms, sample labels, boring logs, field logbooks, and calibration logs, and
overall data management.
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This Work Plan meets the requirements stipulated within the AFCEE under Contract FA8903-08-
8781, Task Order 0154; the project Statement of Work (SOW) dated 3 August 2011; and NMED.
All field activities will be performed in accordance with the Environmental Health and Safety Plan

(HSP) (Appendix C).

1.1 Purpose

Specific site environmental conditions at SWMU 73 are largely unknown. The purpose of the
assessment is to evaluate the project site for releases to site media related to stormwater
management activities. The RFA focuses on data collection and evaluation to determine the
likelihood of release, nature and extent of any release, and make recommendations concerning the
site. The RFA is considered complete when sufficient information has been evaluated to make a
determination regarding releases or likely releases at the site and the need for further investigation.
Based on the findings of the RFA, preliminary determination regarding releases of concern will
identify the need for future action and interim corrective measures, or the assessment will conclude
that no release has occurred that poses a threat to human health or the environment and
recommend no further action for SWMU 73 and site closure.

The overall project objective for the field investigation is to obtain data sufficient to identify and
characterize contamination in site soils and sediment related to stormwater runoff. The data
generated during the investigation will be used to:

* Document environmental conditions and potential for release to site media resulting from
past and present stormwater management activities.

* Identify contaminated media.
= (Characterize the nature and extent of contamination at the site.

= Compare contaminant concentrations to background concentrations and approved health-
based soil screening levels (SSLs) to identify contaminants of potential concern (COPCs).

= Support the development, evaluation, and selection of the appropriate response alternatives
for the site, including recommendations for future action leading to site closure and removal
from the Base’s HSWA permit.

1.2 Scope

This Work Plan describes the overall strategy, technical approach, activities, procedures, milestones,
and technical requirements to complete the RFA in accordance with the SOW, contract, Base, and
NMED requirements. The release potential to all environmental media at the site, including surface
water, groundwater, air, sediment, and soil, will be considered during the preliminary review and
construction of site conceptual models. As directed by AFCEE, however, the site inspection and
field investigation phases of the project will focus on upland media: exposed sediment, surface soil,
and subsurface soil. The scope of the assessment, therefore, is to identify and evaluate the nature
and extent of potential contamination in surface soil, sediment, and subsurface soil at SWMU 73.
Five borings will be advanced to a depth of 25 feet (ft) below ground surface (bgs) and sampled at
five depths. Because the waste characteristics of the stormwater runoff are unknown, the samples
will be analyzed for an extensive parameter list.
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The sampling plan rationale and protocols; quality assurance/quality control (QA/QC) program;
project implementation plan/scope of work; analytical requirements; and procedutes ate presented
in this Work Plan; supporting information is provided in the Uniform Federal Policy (UFP)-Quality
Assurance Project Plan (QAPP) Worksheets (Appendix A). Implementation of the Work Plan will
ensure that DQOs specified for this project are met; field sampling protocols are documented and
reviewed in a consistent manner; and data collected are of known quality, technically accurate, and
scientifically valid and defensible. All project activities will be performed in compliance with state
and federal regulations. The UFP-QAPP Worksheets primarily address critical planning elements
such as project organization and schedule; problem statement and DQO development; sampling and
analysis program rationale and design; project action criteria and performance metrics; laboratory
and field QC; data review, verification, and validation; corrective action; and quality system
deliverables. Applicable laboratory and field standard operating procedures (SOPs) are identified,
and the procedures that will guide implementation of RFA field activities have been incorporated
into the appendix for convenient reference. All analytical tasks described in the UFP-QAPP will be
conducted in compliance with the Department of Defense Quality Systems Manual for Environmental
Laboratories oD QSM) version 4.2 (DoD 2010).

1.3 Methodology
The RFA process will be conducted in three phases:

= Step 1, Preliminary Revien—Available information about the project site that could provide
evidence for release will be gathered as a first step. Sources of information include the
Cannon AFB Administrative Record; facility maps; topographic, geological, and soil maps;
aerial images; and interviews with Base representatives. The review documents the site
environmental setting, site background, history, and design and operating characteristics of
the site’s drainage/retention pond system. This preliminary information provides a
framework for understanding the site’s release potential, including identifying contaminated
media, pollutant migration pathways, and exposure points, and identifying data gaps. The
human health conceptual site model (CSM) and ecological conceptual site exposure model
(CSEM) are generated based on this preliminary information.

»  Step 2, Visual Site Inspection—Visual evidence of potential releases is collected during the
second step of the RFA, the site inspection. The visit will document current environmental
condition, including land use; vegetation and ground cover; habitat; site grading
characteristics; drainage patterns; configuration and condition of the culverts, runoff
channels, and retention pond; and pond water levels and confirm likely pollutant migration
pathways for runoff. AFCEE has directed that a sampling and analysis phase will be
conducted. The initial visit will provide the opportunity to inspect the proposed sampling
locations, delineate sensitive habitats, and define site access, existing institutional controls,
and potential obstacles to performing the field investigation. The sampling locations may be
modified based on the findings of the site visit and confirmation of likely pollutant
pathways. Some data gaps may also be addressed during the field investigation to document
the environmental setting and revise the preliminary CSM and CSEM.

= Step 3, Field Investigation—A field investigation will be conducted to fill data gaps identified
during construction of the preliminary site conceptual models. Chemical data will be
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1.4

collected and used to identify releases to exposed sediment, surface soil, and subsurface soil
and characterize the nature and extent of any contamination. Soil borings will be logged to
provide information about soil characteristics and subsurface conditions to aid in evaluating
constituent fate and transport. The Work Plan describes the sample locations, depth of
samples, sampling methods, analytical parameters, and logging requirements. SOPs are
provided in Section 8.0 of this plan. Chemical analyses will be performed by a DoD
Environmental Laboratory Accreditation Program (ELLAP) certified laboratory in accordance
with the UFP-QAPP and DoD QSM) version 4.2 (2010).

Overview of the Work Plan

This Work Plan has been developed to guide implementation of all aspects of the RFA. The Work
Plan complements the plan appendices (UFP-QAPP, HSP, and forms) prepared to conduct the
assessment. Cross-references are used throughout the planning documents to direct the reader to the
appropriate section that addresses related requirements to a particular activity or aspect of work.

This Work Plan is organized as follows:

Section 1, Introduction—summarizes the project purpose, scope, objectives, and methodology
and describes the organization of the Work Plan.

Section 2, Installation Backgronnd—summarizes background information about Cannon AFB
including the site location, description, and history.

Section 3, Site Description, History, and Environmental Setting—provides background information
about SWMU 73, including the site description, history, and environmental setting.

Section 4, Conceptual Site Model—describes the preliminary human health CSM and ecological
CSEM, which identify release mechanisms, impacted media, potential transport mechanisms
and pathways, potential receptors, and exposure routes in which receptors may potentially be
exposed to chemical contamination at SWMU 73. Data gaps to be addressed during the RFA
are also addressed.

Section 5, Project Organization—summarizes the project organization including the key
personnel, their roles and responsibilities in the field investigation phase of the project, and
subcontractors.

Section 6, Project Implementation Plan/ Scope of Work—provides an overview of the general
approach to implementing field and supporting investigation activities, including the field
and evaluation scopes of work. The project planning, meetings, development of DQOs, and
overview of proposed activities are presented.

Section 7, Design of Data Collection Operations—presents plan elements involving data collection
operations including sample design and rationale; analytical approach; description of the
sample identification system; summary of the field sampling and analytical program; and
requirements for sample volumes, container types, preservation, and holding times.
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»  Section 8, Field Sampling Activities—describes in detail the procedures that will be followed to
implement the field investigation program, including drilling operations, logging
requirements, soil and sediment sample collection, headspace analysis, decontamination of
drilling and sampling equipment, management of investigation-derived waste (IDW), and
borehole abandonment.

»  Section 9, Sample Handling—presents the procedures that will be followed to ensure that the
history of each sample and its handling are documented from sample collection through all
transfers of custody. Sample custody, transfer of custody and shipment, and laboratory
custody procedures are described.

»  Section 10, Field Operations Documentation—discusses the appropriate field documentation that
will be prepared and maintained for project investigation and sampling activities.

= Section 11, Calibration Procedures—presents proper calibration procedures and frequency
applicable to measuring and test equipment used in the field and laboratory to ensure that
equipment will be of the type, range, accuracy, and precision necessary to provide data
meeting project DQOs.

»  Section 12, Internal Quality Control Checks—addresses internal QC checks to ensure that field
and laboratory analyses comply with the requirement of the project investigation.

»  Section 13, Data Validation, Reduction, and Reporting—desctibes the procedures pertaining to
data validation and reporting of field and analytical laboratory data.

»  Section 14, Performance and Systems Aundits—addresses performance and system audits to ensure
that the RFA sampling and analysis activities are performed in accordance with the
procedures established for the project.

= Section 15, Preventive Maintenance—describes the preventive maintenance program to ensure
that field sampling and analytical equipment are maintained to the manufacturers’
specifications and in operational conditions.

»  Section 16, Data Assessment—presents data assessment formulas to evaluate precision,
accuracy, and completeness of field and laboratory data generated in support of the RFA,
and reviews the process that will be followed to assess data for precision, accuracy,
representativeness, comparability, and completeness.

»  Section 17, Corrective Action—presents the corrective action program that will be implemented
for the investigation at SWMU 73. Procedures for identifying the need for corrective action,
verifying corrective action, and completing related documentation are addressed.

= Section 18, Reporting—describes the reports, meetings, and notifications that will be prepared
to execute the RFA.
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= Section 19, Data Management—summarizes the requirements for data management, including
project documentation and records, laboratory data package deliverables, and reporting
formats.

= Section 20, References—provides a list of references used to prepare the Work Plan.
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2. INSTALLATION BACKGROUND

2.1 Location and Facility Description

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the city of
Clovis (Figure 1). Cannon AFB occupies approximately 3,782 acres. The Base rests on a nearly flat
plain that slopes gently (10 to 15 ft per mile) to the east and southeast. Elevations in the vicinity of
Cannon AFB range from 4,250 to 4,350 ft above mean sea level. Playas form the only features of relief
evident at the Base.

Cannon AFB consists of an airfield and associated operations, maintenance, and support facilities
that are located northwest of the airfield. Additional Base support facilities, such as the munitions
storage area and current fire department training area, are located south and east of the airfield.
Housing facilities are located in the northwestern portion of the Base and also occupy an area west
of U.S. Highway 277 and north of U.S. Highway 60 that was at one time part of Cannon AFB. The
remaining areas bordering the Base are utilized as farmland and the occasional residential home.

2.2  History

Prior to the existence of the Base, farming and ranching were the primary land uses. In 1929 Portair
Field was established on the land as a transcontinental air terminal. In 1942, the DoD took control
of Portair Field and re-named it as Clovis Army Air Base. Clovis Army Air Base was subsequently
closed in 1947.

In 1951, the Air Base was reopened and assigned to the Tactical Air Command as Clovis Air Force
Base. In 1957, the Base was renamed Cannon AFB. From the 1960s until 2007, Cannon AFB was
part of the Tactical Air Command or Air Combat Command and home of the 27th Fighter Wing. In
May 2005, the Base Realignment and Closure Commission recommended to the Secretary of
Defense to close Cannon AFB. Subsequently, a final report (September 2005) from the Commission
to the President recommended Cannon AFB remain open as an enclave until at least December
2009 and that the 27th Fighter Wing be disestablished. In the interim, the Secretary of Defense was
to seek other missions for assighment to Cannon AFB.

As a result of this search, the Air Force Special Operations Command (AFSOC) was designated as
the new mission for Cannon AFB in 2007. AFSOC is headquartered at Hurlburt Field, Florida.
AFSOC is a Major Command and the Air Force component of United States Special Operations
Command (USSOCOM), a unified command located at MacDill AFB, Florida. AFSOC is
responsible to USSOCOM for the readiness of Air Force Special Operations Forces for worldwide
deployment. AFSOC is composed of highly trained, rapidly deployable airmen who are equipped
with highly specialized aircraft. These forces provide global ability to conduct special operations
missions ranging from precision application of firepower, to infiltration, exfiltration, resupply, and
refueling of operational elements. Cannon AFB will provide AFSOC dedicated installation, range
facilities, and training airspace for special operations forces to achieve and maintain skills.
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3. SITE DESCRIPTION, HISTORY,
AND ENVIRONMENTAL SETTING

3.1  Site Description

SWMU 73 is the stormwater drainage and retention pond at the Whispering Winds Golf Course
facility located in the north-central portion of Cannon AFB (Figure 1). The Preliminary Review/1S1
Report, RCRA Facility Assessment (AT. Kearney 1987) describes the unit as a series of stormwater
drains and culverts that discharge into a retention pond. As shown on Figure 2, the 2.6-acre site is
located northwest of D.L. Ingram Boulevard near Green #5 and occupies a low area surrounded by
short, elevated greens. The study area includes the retention pond, the pond banks/margins, and
drainage channels and culverts that convey runoff to the pond.

The native vegetation of Cannon AFB is Plains-Mesa Grassland, which undisturbed is composed
almost entirely of grasses, with forbs and shrubs comprising less than 10 percent. The vegetation at
SWMU 73 is disturbed. Areas not inundated by surface water are sparsely vegetated with prairie
grasses, low shrubs, and small trees. The golf course greens that surround the site are planted in bent
grass, with Bermuda grass covering the fairways. The isolated riparian/aquatic communities on
Cannon AFB are typically associated with drainage ditches/channels and playa lakes similar to
conditions at SWMU 73.

The design and operating characteristics of a SWMU determine to a great extent its potential for
release. The source area for runoff includes residential and semi-industrial portions of the Base and
surrounding areas of the golf course. Culverts direct the runoff flows under the roads that border
the golf course such as D.L. Ingram Boulevard (near the Base Civil Engineering Building) and
Casablanca Avenue. The drainage areas have developed shallow channels that convey the
stormwater around and through the golf course greens before discharging into the retention pond.

The pond and drainage channels are subjected to influxes of runoff during precipitation events.
Surface water is intermittently present as runoff in the drainage channel, but the retention pond
appears to have a permanent pool of water year-round. Stormwater contaminants can remain
dissolved or suspended in the water column for some time. Generally, however, the permanent pool
allows some pollutant particles to settle out, where they are subject to natural biological, chemical,
and infiltration processes. Examples include nutrient uptake through biological activity and
adsorption of pollutants contained in the infiltrated runoff by subsurface soil particles. Other
contaminants such as trace metals and organic compounds bind with solids that settle to the bottom
of the pond as contaminated sediment. Sediments may also be deposited within the runoff channel
during precipitation events. The current thickness of sediments accumulated on the pond bottom
and in other depositional upland areas is unknown.

Sediment is traditionally defined as the deposited material underlying a body of water. Sediment is
formed as waterborne solids (particulates) settle out of the water column and build up as bottom
deposits. This process occurs in the retention pond and to some extent in the runoff channels.
During low-flow conditions the overlying water temporarily recedes, exposing sediments in the
pond to the air. The runoff channel dries completely, also exposing sediments on the channel
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bottom and margins. For this reason, sediment is considered as two separate media, submerged and
exposed. Exposed sediment in the runoff channels, channel margins, and pond margins will be
evaluated with soil. Soil is also evaluated as two separate media: surface soil from 0 to 2 ft bgs and
subsurface soil from 2 ft bgs to the water table. Groundwater occurs at approximately 315 ft bgs in
this area of the Base, and will not be encountered during the field investigation.

3.2  Site History

SWMU 73 provides stormwater runoff control for the southeastern portion of the Whispering
Winds Golf Course on Cannon AFB and receives runoff through culverts from the Base. Retention
ponds are commonly used in such settings to control runoff and associated pollution from overland
flows. The golf course facility opened as a nine-hole course in 1954, and added an additional nine
holes in 1994. The facility is bounded by D.L. Ingram Boulevard to the southeast, Casablanca
Avenue and residences to the southwest, and U.S. Highway 84/60 to the north.

The SWMU 73 runoff channels and drainage areas cut through the course and discharge stormwater
flows into the retention pond near Green #5. The retention pond was created by grading and
redeveloping a natural playa. The details of construction are not known, but the pond contains water
year-round because it has a liner that inhibits significant infiltration. The depth of water contained in
the pond varies over time based on precipitation, inflow volumes, evaporation, and use by plants
and animals.

Based on the operational history of SWMU 73 for stormwater runoff control, the potential for
contamination of sediment, surface soil, and subsurface soils exists. Stormwater runoff is a primary
source of contamination in surface water. Depending on land use and waste management practices
of facilities in the source area, runoff can be highly polluted with particulate matter, pesticides,
fertilizers, petroleum products, other organics, metals, and salts. Polluted stormwater flows may also
result in deposition of contaminated sediments in the pond and upland drainage areas. These
pollutants can then be leached and carried through the vadose zone by infiltrating stormwater.

The thickness of sediments deposited within the retention pond and elsewhere on upland areas of
the SWMU, specific pollutant types, amount of runoff occurring over time, and concentrations of
pollutants associated with historical and current stormwater flows directed to SWMU 73 are
unknown.

3.3 Literature Search and Information Review

The site has not been previously investigated, and no record exists of any spills or releases. A
literature search of the Cannon AFB Administrative Record was undertaken to determine whether
sampling data are available to characterize the nature and extent of potential environmental impacts
at SWMU 73. No records or documents describing site background or operational history were
available for review.

In response, the site was evaluated based on facility maps that depict local conditions and results of
studies performed at similar sites at the Base. Background information was obtained from
examination of utility maps, planning and development maps, topographic maps, and aerial images.
These sources were used to define the general project setting and identify existing site conditions,
features, sensitive resources, and potential for hazards such as RCRA-listed wastes or unexploded
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ordnance. This information was also used to develop the preliminary CSM and CSEM, identify data
gaps, focus design of the sampling program, identify potentially impacted media, and select potential
contaminants of concern for study.

3.4  Environmental Setting
3.4.1 Climate

Cannon AFB is located within a semi-arid climate zone. A weather station in nearby Clovis receives
an average of about 17 inches (in) of precipitation a year; average minimum and maximum
temperatures are 43 and 72 degrees Fahrenheit (Western Regional Climate Center, 2005a). Most
precipitation falls during the summer months, and much of the annual precipitation likely is lost to
evapotranspiration. Annual pan evaporation at the weather station in Clovis averages 86.64 in;
evaporation is largest from May through August (Western Regional Climate Center, 2005b). The
wettest months occur during the summer when seasonal monsoonal storms bring moisture to the
area. The wettest month is August with an average rainfall of 3.43 in.

3.4.2 Site Geology and Hydrology

Cannon AFB is underlain by Ogallala Formation fluvial deposits consisting primarily of
unconsolidated silty sand to clayey sand. These deposits include sporadic caliche layers and more
extensive zones containing caliche-cemented nodules (Harza 1997). The caliche zones act as an
aquitard and effectively isolate the aquifer from surface conditions (A.T. Kearny 1987). The total
thickness of the Ogallala Formation beneath the site is not known. Based on available regional
information, the Ogallala Formation may be as thick as 390 ft under Cannon AFB.

The Blackwater Draw Formation of Quaternary age generally overlies the Ogallala Formation at
Cannon AFB. The formation is composed primarily of unconsolidated eolian sand deposits and
ranges in thickness from 0 to 80 ft in eastern New Mexico (McLemore 2001). A caliche layer is
typically present in the unsaturated zone of the Blackwater Formation in New Mexico (Hart and
McAda, 1985). Drilling at Cannon AFB has indicated that caliche is discontinuous, typically found
within 30 ft of the surface, and of variable thickness (USGS 2005).

Based on previous investigations at Cannon AFB, all drilling will be conducted through
unconsolidated Quaternary sediments. The soils in the area of SWMU 73 are classified as Amarillo
fine sandy loam, 0-2 percent slope phase, associated with limited occurrence of Clovis fine sandy
loam, 0—2 slope phase (A.T. Kearny 1987). Amarillo soils cover over 90 percent of Cannon AFB
and typically consist of loamy sand overlying a hard, calcareous caliche layer. Clovis soils generally
occur in small areas associated with playa lakes. Clovis soils are similar to the Amarillo soils, but the
chalky zone occurs at a somewhat shallower depth. Zones of caliche will likely be encountered
during drilling of the five 25-ft-deep soil borings. Groundwater is located at an approximate depth
of 315 ft bgs, and will not be encountered during this drilling program.

3.4.3 Topography and Drainage Patterns

Historically, drainage at Cannon AFB has been characterized as overland flow into four natural
ephemeral playas. The northern two playas have been converted into intensely maintained, plastic-
lined golf course ponds, including the pond at SWMU 73. When the golf course was constructed,
grading created short elevated greens with low areas separating the greens and fairways. The runoff
channels and retention pond at SWMU 73 are described by the golf course as water hazards.
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Grading the natural playa and installing a liner has resulted in a permanent pond because stormwater
flows are captured but no natural outlet is present.

The intake is passive with stormwater runoff accumulating in the low-lying basin area. Based on
aerial images, one runoff channel discharges into the pond at its extreme western point from a
culvert that passes underneath Casablanca Avenue. Runoff also enters the site from a culvert that
passes under D.L. Ingram Boulevard, across from the Base Civil Engineering Building. The areal
extent of the retention pond varies with the water depth, which is constrained by the amount of
runoff entering the site, precipitation duration and timing, evapotranspiration processes, and limited
infiltration if the liner is not intact.

Based on the aerial image of the study area, the retention basin appears to have a wide, flat shelf
located to the north of the pond that may be exposed sediment or sediment inundated by shallow
water. Typical retention pond designs plan for such areas to lie no more than 1 ft below the
permanent water level as a safety measure in case a person or animal falls into the water. There also
appears to be an access drive around the basin above the permanent water level to allow
maintenance vehicles access to the basin.
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4. CONCEPTUAL SITE MODEL

The preliminary human health CSM and ecological CSEM for SWMU 73 at Cannon AFB are
presented on Figures 3 and 4. The site conceptual models integrate information about the site to
describe potential source areas, release mechanisms, transport pathways/mechanisms, exposure
scenarios, and complete and incomplete exposure pathways. It also identifies potentially exposed
receptors under the current and reasonably anticipated future land and water uses. The preliminary
site conceptual models will be used to focus the sampling design for the RFA and identify chemical
and nonchemical data gaps to be addressed during the field investigation. As more data are
generated the preliminary CSM and CSEM will be refined to reflect the updated information for site
setting, subsurface conditions, individual pathways, and potential receptors.

4.1 Human Health Conceptual Site Model
4.1.1 Potential Constituents, Media, and Exposure Pathways
4.1.1.1 Potential Constituents

The site consists of a series of drainage areas and culverts that discharge into a retention pond. The
drainage area and retention pond have received stormwater runoff from surrounding areas of the
golf course since its construction in 1954 and expansion in 1995. Culverts direct runoff from
Cannon AFB into drainage channels that discharge into the pond as well. Progressive urbanization
at the Base has increased runoff from storm events over time and decreased natural recharge
processes. Stormwater runoff transports dissolved chemicals, sediment, and chemical pollutants
bound to sediment, and is a primary source of contamination in surface water and deposited
sediments. Depending on the land use and waste management practices of the residential and semi-
industrial facilities in the source area, stormwater runoff can be highly polluted with sediments,
pesticides, fertilizers, petroleum products, other organics, metals, and salts. As a result, chemical
contamination from petroleum (GRO and DRO), VOCs, SVOCs, PAHs, PCBs, chlorinated
pesticides, glycols, explosives, and metals may have impacted sediment and soil at the site. Although
the preliminary CSM and CSEM do not exclude the potential occurrence of any constituent, site
operational history indicates a very low probability for encountering RCRA-listed wastes or
unexploded ordnance.

4.1.1.2 DPotential Media of Concern

The exposure media contain the source or become contaminated through migration of
contaminants from the source area. While the source area is not completely understood, it is
assumed that the source of impacted media at the site is related to overland stormwater flows. The
following media are considered directly impacted or serve as primary sources of potential
contamination:

= Surface soil and exposed sediment on dry areas of the site (upland media)
= Subsurface soil

= Surface water

*  Submerged sediment
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Interactions between the primary sources of contamination and other media at the site have resulted
in secondary sources of contamination. These secondary sources may re-contaminate environmental
media at the site under certain conditions such as disturbance. The following media are considered
secondary sources of contamination at SWMU 73:

= Air
= Airborne particulates
=  Groundwater

Surface soil, exposed sediments, and subsurface soil are the upland media most likely to be directly
impacted by a release associated with stormwater runoff. The drainage channels and retention pond
capture runoff that may contain sediment, sediment-bound pollutants, and dissolved pollutants. The
dissolved pollutants enter the waters of the retention pond, which can infiltrate through the
submerged sediments deposited on the pond bottom and even leach contaminants into the vadose
zone. The dissolved pollutants may also infiltrate into the surface soil, exposed sediment, and
subsurface soils beneath the runoff channels and areas around the pond that are subject to periodic
inundation caused by fluctuations in pond water level. Sediments and sediment-bound pollutants
settle out and are deposited on the bottom of the retention pond, effectively concentrating them.
Contaminated sediments may also be deposited on pond banks during high-water events when the
pond is fuller, and along the sides and bottom of the runoff channel itself.

Contaminants in both exposed and submerged sediments can be re-released into surface waters
during periods of high flow, transported, and redeposited with sediment within the runoff channels,
pond margins/banks, or pond bottom. When exposed, these sediments may be subject to wind
erosion and be distributed through fugitive dust. Infiltration of surface water can then leach
sediment-bound contaminants into surface and subsurface soils. In addition, precipitation falling on
exposed contaminated media can mobilize contamination.

Indirect releases to groundwater can potentially occur if contamination in sediment, surface soil,
subsurface soil, and/or surface water migrates through the vadose zone to the water table. These
releases may be continuous (as in the case of surface water and saturated bottom sediments) or
recurrent or intermittent in nature, as in overland stormwater runoff. However, it is unlikely that
impacts to groundwater will occur and the exposure pathway to groundwater is incomplete. As
described in Section 4.1.2.4 for the future residential land use scenario, migration potential is limited
by semi-arid climate conditions, impervious layers in the vadose zone, low percolation rates,
installation of a plastic lining in the pond, and depth to the regional water table.

Volatiles may be released into the atmosphere from surface water, surface soil, and sediment,
especially during hot dry periods typical of New Mexico’s semi-arid climate. Releases to air can also
occur from suspension of contaminated particulates derived from surface soil and exposed
sediment. The nature of air releases suggests that the majority of the mass available for release will
be released shortly after the constituent is placed in the media. For low concentrations of volatiles
the potential risk to human health is likely insignificant. However, windborne particulates suspended
and dispersed by wind represent a potential complete exposure pathway.
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4.1.2 Potential Receptors and Exposure Scenarios

This section identifies potential receptors and potential exposure pathways for current and
reasonably anticipated future use scenarios considered in the preliminary CSM. Based on current and
potential land-use scenarios, receptors for completed exposure pathways can be exposed to varying
depths of soil, or soil exposure intervals. According to NMED guidance (2012b), depth of samples
should be considered and surface soils (0—1 ft bgs) should be evaluated separately from subsurface
soils due to possible differences in exposure levels that would be encountered by different receptors.
Exposure intervals for each receptor are based on the types of activities in which each receptor is
likely to be involved. Potential receptors considered in the preliminary CSM include:

= Recreational User/Visitor

=  Maintenance Worker

*  Off-site Resident/Trespasser
= Residents

The Management Action Plan for Cannon AFB indicates that current land use at SWMU 73 is
expected to remain industrial in the future. The first three populations represent use of the site as
long as it operates as a golf course. As incidental users the exposure durations for these populations
are considered limited. If the golf course is redeveloped for residential use then the future target
population would consist of residents. This represents the most conservative exposure scenatio
considered for the evaluation.

Potential exposure routes for each pathway considered in the preliminary CSM include:

= Ingestion
=  Dermal contact
= Tnhalation

Considering current land uses, inhalation of volatiles released to the atmosphere from subsurface
soil and groundwater are not considered complete pathways. Dermal contact and ingestion of
groundwater and interactions between groundwater and surface water, exposed sediment/surface
soil, subsurface soil, or submerged sediment are not expected to occut.

4.1.2.1 Recreational User/Visitor Land Use Scenario

The site is located on an active golf course. Access to the site is controlled but the golf course is a
popular recreational facility. The surface water features are considered to be water hazards, and so it
is reasonable to assume that people may be exposed to contamination in surface water and
submerged sediment while wading in the water to collect golf balls and to be exposed to
contamination in sediment/sutface soil while walking across the site. Under current conditions,
recreational users/visitors may be exposed to contamination in the surface soil/sediment from 0-1
ft bgs through the following potentially complete pathways:

= Surface soil outside of depositional areas via incidental ingestion and dermal contact

= Surface water via incidental ingestion and dermal contact with the water bodies (pond and
channel when runoff is present)
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= Exposed sediment along the pond banks, runoff channel margins, and in the runoff channels
(when dry) via incidental ingestion and dermal contact

® Submerged sediment within the shallow retention pond via incidental ingestion and dermal
contact

= Air through inhalation of windborne particulates

4.1.2.2 Maintenance Worker Land Use Scenario

Workers perform routine maintenance activities at the golf course including general grounds-
keeping (lawn mowing, gardening, repairs to greens and fairways). It is reasonable to assume that
maintenance workers may need to work at times within the study area. Under current conditions,
maintenance workers may be exposed to contamination in sediment, surface soil, and subsurface soil
from 0—10 ft bgs through the following potentially complete pathways:

= Surface soil outside of depositional areas via incidental ingestion and dermal contact
= Subsurface soil via incidental ingestion and dermal contact

* Exposed sediment along the pond matgins/banks, runoff channel margins, and in the runoff
channels (when dry) via incidental ingestion and dermal contact

= Surface water via incidental ingestion and dermal contact (pond and ditch when runoff is
present)

®  Submerged sediment within the shallow retention pond via incidental ingestion and dermal
contact

= Air through inhalation of windborne particulates

4.1.2.3 Off-site Resident/Trespasser Land Use Scenario

The golf course is accessible to residents who live nearby and to other trespassers who may gain
entry to the course and thereby access the site. It is reasonable to assume that people may wade in
the surface water bodies or walk across the dry upland areas of the site. Under current conditions,
off-site residents/trespassers may be exposed to contamination in sediment/surface soil from 0-1 ft
bgs through the following potentially complete pathways:

= Surface soil outside of depositional areas via incidental ingestion and dermal contact

* Exposed sediment along the pond matgins/banks, runoff channel margins, and in the runoff
channels (when dry) via incidental ingestion and dermal contact

= Surface water via incidental ingestion and dermal contact (pond and ditch when runoff is
present)

®  Submerged sediment within the shallow retention pond via incidental ingestion and dermal
contact
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Section 6

Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Continued)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(ng/kg) (ug’kg) (ug’kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
2,4-Dichlorophenol 330 66 10 1.83E+05 2.05E+06 n/n NMED SSL
Diethyl phthalate 660 33 26 4.89E+07 5.47E+08 n/nl NMED SSL
Indeno[1,2,3-cd]pyrene 330 33 22 1.48E+03 2.34E+04 clc NMED SSL
Isophorone 330 33 17 5.12E+06 1.37E+08 clcs NMED SSL
2-Methylnaphthalene 330 33 19 3.1E+05 4.1E+06 n/ns EPA RSL
2-Methylphenol 330 33 13 3.1E+06 3.1E+07 n/n EPA RSL
Naphthalene 330 66 31 4.30E+04 2.41E+05 clc NMED SSL
2-Nitroaniline 1600 66 50 6.1E+05 6.03+06 n/n EPA RSL
3-Nitroaniline 1600 133 73 -- -- -- -
4-Nitroaniline 1600 130 72.5 2.4E+04 8.6E+04 clc EPA RSL
Nitrobenzene 330 33 22 5.35E+04 3.00E+05 clc NMED SSL
2-Nitrophenol 330 66 10 -- -- -- EPA RSL
4-Nitrophenol 1600 330 97 -- -- -- EPA RSL
Nitrobenzene-d5 (Surr) 66 33 -- NA NA NA NA
Pyrene 400 33 12.1 1.72E+06 1.83E+07 n/n NMED SSL
Pentachlorophenol 1600 670 330 8.94E+03 3.00E+04 clc NMED SSL
Phenanthrene 330 33 17 1.83E+06 2.05E+07 ns/n NMED RSL
Terphenyl-d14 (Surr) 66 33 -- NA NA NA NA
2,4,6-Tribromophenol (Surr) 66 33 -- NA NA NA NA
1,2,4-Trichlorobenzene 330 33 28 7.30E+04 3.67E+05 n/ns NMED SSL
2,4,5-Trichlorophenol 330 130 10 6.11E+06 6.84E+07 n/n NMED SSL
2,4,6-Trichlorophenol 330 66 10 6.11E+04 6.84E+05 n/n NMED SSL
Phenol 330 33 18 1.83E+07 2.05E+08 n/nl NMED SSL
Carbazole 330 67 36 -- -- -- -
N-Nitrosodimethylamine 520 66 37 2.26E+01 3.76E+02 clc NMED SSL
Bis(2-ethylhexyl) phthalate 330 66 46 3.47E+05 1.37E+06 cslcs NMED SSL
Di-n-octyl phthalate 330 66 14.4 -- -- -- -
3 & 4 Methylphenol 330 66 33 -- -- -- -
4-Chloro-3-methylphenol 330 130 66 6.1E+06 6.2E+07 n/n EPA RSL
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Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Continued)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(ng/kg) (ug’kg) (ug’kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
4-Chloroaniline 330 130 81.9 2.4E+03 8.6E+03 clc EPA RSL
2,2'-oxybis[1-chloropropane] 330 33 23 4.6E+03 2.2E+04 clc EPA RSL
Phenol-d5 (Surr) 66 33 - NA NA NA NA
2,6-Dichlorophenol 330 130 69 -- -- -- -
N-Nitrosopyrrolidine 330 130 64 2.32E+03 9.12E+03 clc NMED SSL
SVOCs (EPA 8270 SIM)
Anthracene 5.00 2.50 0.720 1.72E+07 1.83E+08 n/nl NMED SSL
Acenaphthene 5.00 2.50 0.160 3.44E+06 3.67E+07 n/n NMED SSL
Acenaphthylene 5.00 2.50 0.170 -- -- -- -
Benzo[a]anthracene 5.00 2.50 0.900 1.48E+03 2.34E+04 clc NMED SSL
Benzo[b]fluoranthene 5.00 2.50 1.200 1.48E+03 2.34E+04 clc NMED SSL
Benzo[K]fluoranthene 5.00 2.50 1.000 1.48E+04 2.34E+05 clc NMED SSL
Benzo[a]pyrene 5.00 2.50 0.740 1.48E+02 2.34E+03 clc NMED SSL
Benzo[g,h,i]perylene 5.00 2.50 1.100 -- -- -- -
Chrysene 5.00 2.50 1.000 1.48E+05 2.34E+06 clc NMED SSL
Dibenz(a,h)anthracene 5.00 2.50 1.300 1.48E+02 2.34E+03 clc NMED SSL
Fluoranthene 5.00 2.50 1.000 2.29E+06 2.44E+07 n/n NMED SSL
Fluorene 5.00 2.50 0.470 2.29E+06 2.44E+07 n/ns NMED SSL
Indenol[1,2,3-cd]pyrene 5.00 2.50 1.100 1.48E+03 2.34E+04 clc NMED SSL
Naphthalene 5.00 2.50 0.326 4.30E+04 2.41E+05 clc NMED SSL
Phenanthrene 5.00 2.50 1.100 1.83E+06 2.05E+07 ns/n NMED SSL
Pyrene 5.00 2.50 1.100 1.72E+06 1.83E+07 n/n NMED SSL
1-Methylnaphthalene 5.00 2.50 0.260 2.2E+04 9.9E+04 clc EPA RSL
2-Methylnaphthalene 5.00 2.50 0.309 3.1E+05 4.1E+05 n/ns EPA RSL
2-Fluorobiphenyl (Surr) 1.00 2.50 NA NA NA NA NA
Nitrobenzene-d5 (Surr) 1.00 2.50 NA NA NA NA NA
Terphenyl-d14 (Surr) 1.00 2.50 NA NA NA NA NA
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Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Continued)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(ng/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Organochlorine Pesticides (EPA 8081B)
Endosulfan I* 1.7 0.46 0.176 3.67E+05 4.10E+06 n/n NMED SSL
Endosulfan 11* 1.7 0.46 0.287 3.67E+05 4.10E+06 n/n NMED SSL
Endosulfan sulfate 1.7 0.46 0.276 - - - --
Endrin 1.7 0.46 0.306 1.83E+04 2.05E+05 n/n NMED SSL
Endrin aldehyde 1.7 0.46 0.171 -- -- -- -
Endrin ketone 1.7 0.69 0.489 - - - --
beta-BHC 1.7 0.69 0.664 2.70E+03 1.06E+04 clc NMED SSL
alpha-BHC 1.7 0.46 0.214 7.72E+02 3.04E+03 clc NMED SSL
delta-BHC 1.7 0.69 0.401 - - - --
gamma-BHC (Lindane) 1.7 0.69 0.464 5.17E+03 2.29E+04 clc NMED SSL
gamma-ChIordane5 1.7 0.69 0.266 1.62E+04 7.19E+04 clc -
4,4'-DDD 1.7 0.69 0.546 2.03E+04 7.98E+04 clc NMED SSL
4,4'-DDE 1.7 0.46 0.238 1.43E+04 5.63E+04 clc NMED SSL
4,4'-DDT 2 0.69 0.59 1.72E+04 7.81E+04 clc NMED SSL
Heptachlor 1.7 0.46 0.214 1.08E+03 4.26E+03 clc NMED SSL
Heptachlor epoxide 1.7 0.69 0.426 5.3E+01 1.93E+02 clc EPA RSL
Dieldrin 1.7 0.46 0.21 3.04E+02 1.20E+03 clc NMED SSL
Aldrin 1.7 0.46 0.251 2.84E+02 1.12E+03 clc NMED SSL
Methoxychlor 3.3 0.69 0.45 3.1E+05 3.1E+06 n/n EPA RSL
Toxaphene 170 27 15.8 4.42E+03 1.74E+04 clc NMED SSL
Toxaphene Peak 1 67 27 15.8 NA NA NA NA
Toxaphene Peak 2 67 27 15.8 NA NA NA NA
Toxaphene Peak 3 67 27 15.8 NA NA NA NA
Toxaphene Peak 4 67 27 15.8 NA NA NA NA
Toxaphene Peak 5 67 27 15.8 NA NA NA NA
aIpha-ChIordame5 1.7 0.46 0.323 1.62E+04 7.19E+04 clc NMED SSL
DCB Decachlorobiphenyl (Surr) 0.5 0.23 0.05 NA NA NA NA
Tetrachloro-m-xylene (Surr) 0.5 0.23 0.05 NA NA NA NA
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Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Continued)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
PCBs (8082A)
PCB-1221 33 20 15.6 1.49E+03 6.24E+03 clc NMED SSL
PCB-1221 Peak 1 47 20 15.6 NA NA NA
PCB-1221 Peak 2 47 20 15.6 NA NA NA
PCB-1221 Peak 3 47 20 15.6 NA NA NA
DCB Decachlorobiphenyl (Surr) 10 5 - NA NA NA
PCB-1016 33 10 5.09 3.93E+03 4.13E+04 n/n NMED SSL
PCB-1016 Peak 1 33 10 5.09 NA NA NA
PCB-1016 Peak 2 33 10 5.09 NA NA NA
PCB-1016 Peak 3 33 10 5.09 NA NA NA
PCB-1016 Peak 4 33 10 5.09 NA NA NA
PCB-1016 Peak 5 33 10 5.09 NA NA NA
PCB-1232 33 10 5.12 1.49E+03 6.24E+03 clc NMED SSL
PCB-1232 Peak 1 33 10 5.12 NA NA NA
PCB-1232 Peak 2 33 10 5.12 NA NA NA
PCB-1232 Peak 3 33 10 5.12 NA NA NA
PCB-1232 Peak 4 33 10 5.12 NA NA NA
PCB-1232 Peak 5 33 10 5.12 NA NA NA
PCB-1242 Peak 1 33 10 9.12 NA NA NA
PCB-1242 33 10 9.12 2.22E+03 8.26E+03 clc NMED SSL
PCB-1242 Peak 2 33 10 9.12 NA NA NA
PCB-1242 Peak 3 33 10 9.12 NA NA NA
PCB-1242 Peak 4 33 10 9.12 NA NA NA
PCB-1242 Peak 5 33 10 9.12 NA NA NA
PCB-1248 33 10 5.61 2.22E+03 8.26E+03 clc NMED SSL
PCB-1248 Peak 1 33 10 5.61 NA NA NA
PCB-1248 Peak 2 33 10 5.61 NA NA NA
PCB-1248 Peak 3 33 10 5.61 NA NA NA
PCB-1248 Peak 4 33 10 5.61 NA NA NA
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Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Continued)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
PCB-1248 Peak 5 33 10 5.61 NA NA NA
PCB-1254 33 10 5.52 1.12E+03 8.26E+03 n/c NMED SSL
PCB-1254 Peak 1 33 10 5.52 NA NA NA
PCB-1254 Peak 2 33 10 5.52 NA NA NA
PCB-1254 Peak 3 33 10 5.52 NA NA NA
PCB-1254 Peak 4 33 10 5.52 NA NA NA
PCB-1254 Peak 5 33 10 5.52 NA NA NA
PCB-1260 33 10 2.65 2.22E+03 8.26E+03 clc NMED SSL
PCB-1260 Peak 1 33 10 2.65 NA NA NA
PCB-1260 Peak 2 33 10 2.65 NA NA NA
PCB-1260 Peak 3 33 10 2.65 NA NA NA
PCB-1260 Peak 4 33 10 2.65 NA NA NA
PCB-1260 Peak 5 33 10 2.65 NA NA NA
Explosives (EPA 8330B)
2-Amino-4,6-dinitrotoluene 0.1 0.04 0.0329 1.5E+02 2.0E+03 n/n EPA RSL
4-Amino-2,6-dinitrotoluene 0.1 0.04 0.0299 1.5E+02 1.9E+03 n/n EPA RSL
2,4-Dinitrotoluene 0.1 0.04 0.0147 1.57E+01 6.18E+01 clc NMED SSL
2,6-Dinitrotoluene 0.1 0.04 0.0191 6.11E+01 6.84E+02 n/n NMED SSL
2,4,6-Trinitrotoluene 0.1 0.04 0.0307 3.91E+01 5.68E+02 n/n NMED SSL
3-Nitrotoluene 0.2 0.08 0.064 6.1E+00 6.2E+01 n/n EPA RSL
2-Nitrotoluene 0.2 0.08 0.0472 2.9E+00 1.3E+01 clc EPA RSL
4-Nitrotoluene 0.2 0.1 0.0365 3.0E+01 1.1E+02 clc EPA RSL
Nitrobenzene 0.3 0.1 0.085 5.35E+01 3.00E+02 clc NMED SSL
1,3,5-Trinitrobenzene 0.1 0.04 0.0138 2.2E+03 2.7E+04 n/n EPA RSL
1,3-Dinitrobenzene 0.1 0.04 0.0166 6.1E+00 6.2E+01 n/n EPA RSL
HMX 0.1 0.04 0.0227 3.91E+03 5.68E+04 n/n NMED SSL
RDX 0.2 0.08 0.043 5.82E+01 3.41E+03 clc NMED SSL
Tetryl 0.2 0.08 0.0439 2.44E+02 2.74E+03 n/n NMED SSL
1,2-Dinitrobenzene (Surr) 0.1 0.04 0.019 NA NA NA NA
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Table 2. Analyte List for Soil Samples and Associated Detection Limits and Screening Levels for Human Health (Concluded)

Residential Industrial
LOQ LOD DL SSL SSL Endpoint Source?

(Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Anions (Nitrate, Nitrite) (EPA 9056A)
Nitrate as N 5 1 0.314 1.25E+05 1.82E+06 ni/nl NMED SSL
Nitrite as N 5 1 0.336 7.82E+03 1.14E+05 n/nl NMED SSL
Anions (Chloride, Sulfate) (EPA 9056A)
Chloride 30 5 1.97 -- -- -- -
Sulfate 50 5 1.73 -- -- -- -
Glycols (EPA 8015C)
2,2'-Oxybisethanol 10 - 0.55 -- -- -- -
Ethylene glycol 10 -- 1.7 1.2E+05 1.2E+06 nm/nm EPA RSL
Propylene glycol 10 -- 1.2 1.2E+06 1.2E+07 nm/nm EPA RSL
1,4-Butanediol (Surr) -- -- -- NA NA NA NA

Definitions(s): Note(s):

-- — SSL not established

¢ — carcinogenic

DL — detection limit

EPA — U.S. Environmental Protection Agency
LOD - limit of detection

LOQ - limit of quantitation

MS — mass spectrometry

pg/kg — milligrams per kilogram

n — noncarcinogenic

nl — noncarciongenic; SSL may exceed ceiling limit

nm — noncarcinogenic; concentration may exceed ceiling
ns — noncarcinogenic; SSL may exceed saturation

NA — not applicable

NMED — New Mexico Environment Department

RSL — regional screening level

SSL - soil screening level

SVOC - semivolatile organic compound

1

oA W N

NMED Table A-1, NMED Soil Screening Levels
(February 2012)

EPA Regional Screening Levels (November 2011)
SSL shown for total xylenes.
SSL shown for endosulfan
SSL shown for chlordane.
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7. DESIGN OF DATA COLLECTION OPERATIONS

7.1  Sample Design and Rationale

Cannon AFB has directed Tetra Tech to conduct a field investigation at SWMU 73 to fill data gaps
identified during construction of the preliminary CSM and CSEM described in Section 4.0. Chemical
data will be collected and used to identify releases to exposed sediment, surface soil, and subsurface
soil and characterize the nature and extent of any contamination. Five borings will be advanced and
sampled at five depths. Because the pollutant characteristics of stormwater runoff are unknown, the
samples will be analyzed for an extensive parameter list. The soil borings will be logged to provide
information about soil characteristics and subsurface conditions to aid in evaluating constituent fate
and transport. No borings will be advanced in areas covered with surface water.

Review of the site history, background information, environmental conditions, site conceptual
models, and aerial images indicates that horizontal and vertical impacts to site media from any
potential release of contaminants to the environment at SWMU 73 are likely confined to areas that
have been inundated by stormwater runoff. The site drainage features are therefore expected to
approximately delineate those upland areas with the highest release potential. Surface evidence of
previous stormwater flows (sediment deposition) indicates that contaminated sediment, surface soil,
and subsurface soil may be present at the site. Based on inundation frequency and duration, the
pond banks/margins, runoff channels, and associated channel marginal areas would most likely
contain the highest concentrations of deposited contaminants and impacts from inter-media
transport. For this reason, these same areas are anticipated to also have the greatest potential for
vertical impacts to sediment and soil.

Sample collection is intended to supplement known data to the greatest extent possible to reduce
spatial data gaps and uncertainties. A stratified random sampling strategy has been selected to
sample sediment and soil at locations most likely to be contaminated. This method allows smaller
sub-groups to be investigated requiring fewer samples while controlling sources of sampling error
due to lateral and horizontal nonhomogeneity of site sediment and soil. To collect data to
characterize the horizontal and vertical extent of contamination, soil borings will be advanced at the
five locations shown in Figure 2. The proposed boring distribution will provide upgradient and
downgradient coverage of the depositional areas to characterize immediate and cumulative impacts
to site sediment and soil.

The soil borings will be advanced using a hollow-stem auger rig with the capability of producing
continuous core. This method will allow for sample collection as well as observation and description
of the soil column at each location; visual identification of soil staining, lithology changes, etc.; and
collection of field measurements with a PID. Each boring will be logged to classify soil and identify
subsurface conditions.

The soil borings on the figure are designated SB-01 through SB-05. Boring SB-01 will be advanced
immediately northwest of D.L. Ingram Boulevard at the intake point to the runoff channel to assess
conditions upgradient of the SWMU. Borings SB-02, SB-03, and SB-04 will be placed at
downgradient locations within the runoff channel approximately 100 ft, 150 ft, and 180 ft from
Boring SB-01 to assess the nature and extent of potential sediment and soil contamination within
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and beneath the channel. Boring SB-05 will be advanced at the western intake point of the pond
where a runoff channel discharges stormwater from a culvert that passes underneath Casablanca
Avenue. This location is across the pond approximately 320 ft west-northwest from Boring SB-04,
and will test for potential contamination in sediment and soil at the pond’s western margin.

Each soil boring will be drilled to a maximum depth of 25 ft bgs using the hollow-stem auger drilling
method. Five environmental samples will be collected from each boring. Surface soil samples will be
collected from 0 to 1 ft bgs and subsurface soil samples will be collected from 5 to 6 ft bgs, 11 to 12
ft bgs, 17 to 18 ft bgs, and 24 to 25 ft bgs to assess the vertical extent of any contamination present
below the runoff channel and downgradient of the retention pond. A PID will collect screening data
for headspace analysis to focus sample collection if evidence of contamination is detected.

The sampling design and rationale are summarized on UFP-QAPP Worksheet #17 (Appendix A).
The sampling program for SWMU 73 is summarized on UFP-QAPP Worksheets #18, #19, and
#20.

7.2  Analytical Approach

The analytical parameters for the RFA were selected to identify releases to exposed sediment/
surface soil and subsurface soil within the drainage channels, channel margins, and pond
banks/margins. The site captutes runoff originating from the golf course and receives stormwater
flows from residential and semi-industrial portions of Cannon AFB through culverts. The diverse
land uses of the source area prevent identification of specific target analytes appropriate for
preliminary assessment of stormwater pollutant characteristics. Contamination detected in a
pollutant pathway at the site will indicate constituents potentially transported by stormwater runoff.
This information will be used to evaluate fate and transport processes and focus any additional data
collection.

Table 3 summarizes the sampling and analysis program for the field investigation, including list of
analytical parameters, corresponding methods, and estimated number of samples that will be
collected. As part of the field QA/QC, two field duplicates, two rinse blanks, and two MS/MSD
samples will be collected and analyzed for the project parameter list. Two trip blanks will be
analyzed for VOCs only. Requirements for the project analytical program are also provided in the
UFP-QAPP (Appendix A). Sample analysis, laboratory SOPs, and QA/QC program will comply
with DoD QSM version 4.2 (2010).

7.3 Sample Identification

A unique identifier will be assigned to each environmental and QC sample collected during the field
investigation. Data management procedures will be consistent with the project’s sample ID system
to ensure that all investigation data are documented, accessible, retrievable, accurate, and propetly
maintained. All sample identifiers and their corresponding locations will be carefully recorded on the
borehole log and entered in the field logbook in narrative form and/or on hand-drawn maps. These
sample designations will also be utilized on the subsequent data tables, figures, and drawings.
Procedures for completing the boring log form are provided in Section 8.2. Requirements for
documenting field activities in the field logbook are presented in Section 10.1.2.
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7.3.1 lIdentifiers for Environmental Samples

All environmental samples will be identified based on an alpha-numeric code that will document the
SWMU designation, media, boring number, and depth of sample collection. Samples will be
numbered sequentially using the following nomenclature:

SWMU73 AA NN XX
Sampling Site Code Media Type Boring Sample Depth or Other Identifier
number/Sequential

sample number
Symbol Definition:

A = Alphabetic
N = Numeric
X =  Alphabetic or Numeric

Example Scenario: The following presents example codes that will be used on the project.
Sampling Site Code: This code defines the site within Cannon AFB as:

SWMU73 = SWMU 73
Media Type Code: This code identifies the source/media of the sample.

SS = Surface Soil (0-1 ft bgs)

SB = Subsurface Soil (5-6, 11-12, 17-18, and 24-25 ft bgs)

TB = Trip blank

RB = Rinse blank
Boring Number: This code identifies the boring number or sequence number for trip and rinse blanks.

01 = Boring SB-01

05 = Boring SB-05
Sampling depth: This code determines the depth to a particular sample.

00 = 0-1 ft depth interval

05 = 5-6 ft depth interval (for soil)
For example, the subsurface soil sample obtained from Boring SB-03 at a depth of 5-6 ft bgs will be
identified as SWMU73SB0305. If a particular code in the numbering system is not used or not
applicable, then it will be replaced with a zero. For duplicate samples, an additional pair of numbers
will be added onto the end of the sample ID signifying the number sample obtained from that
location. For example, adding “02” at the end of the sample ID above would indicate that it was a

duplicate sample. QC samples will include the sampling site code (SWMU?73) followed by the type
of sample (TB or RB) and then a sequential number.

Analytical laboratories normally assign another identification number for each of the samples for
their internal tracking and control of the samples. It is recommended that the laboratory be
requested to provide a table that lists the actual sample number cross-referencing the sample
number used to report the results. This procedure will insure proper tracking and accurate
accounting for all the samples.

7.4  Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical methods to be
performed on the samples are listed in Table 4 and in UFP-QAPP Worksheet #19 (Appendix A).
The subcontracted laboratory, TestAmerica Denver, will provide pre-cleaned and preserved (if
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Table 3. Summary of RFA Soil Samples

Analyses Estimated Number of Samples
Surface Soil/ QA/QC
Sediment Subsurface Subsurface Subsurface Subsurface Samples

Analytical Samples Soil Samples Soil Samples Soil Samples Soil Samples (Soil and Total
Parameter EPA Method (0-1 ft bgs) (5-6 ft bgs) (11-12 ft bgs) (17-18 ft bgs) (24-25 ft bgs) Water)'? Samples

VOCs 8260B 5 5 5 5 5 4 Soil 29 Sail
4 Water 4 Water

SVOCs 8270C 5 5 5 5 5 4 Soil 29 Sail
2 Water 2 Water

PAHs 8270C SIM 5 5 5 5 5 4 Soil 29 Saoll
2 Water 2 Water

Pesticides 8081B 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

PCBs 8082A 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

Explosives 8330B 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

TAL Metals 6010C/6020A 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

Mercury 7471B 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

TPH-DRO 8015C 5 5 5 5 5 4 Soil 29 Sail
2 Water 2 Water

TPH-GRO 8015C 5 5 5 5 5 4 Soil 29 Sail
2 Water 2 Water

Anions (Chloride, 9056A 5 5 5 5 5 4 Soll 29 Soil
nitrate, nitrite, sulfate) 2 Water 2 Water

Glycols (Antifreeze) 8015C 5 5 5 5 5 4 Soll 29 Soil
2 Water 2 Water

Note(s):
' Analytical scope for soil QC samples includes two field duplicate and two matrix spike/matrix spike duplicates.
2 Analytical scope for aqueous QC samples includes two rinse blanks (one per day) and two trip blanks (VOCs only; one sample per cooler).

Definitions(s):

bgs — below ground surface

DRO - diesel range organics

EPA - U.S. Environmental Protection Agency
ft — foot/feet

GRO - gasoline range organics

PAHSs — polynuclear aromatic hydrocarbons
PCB — polychlorinated biphenyls

QA — quality assurance

QC — quality control

SIM — selective ion monitoring

SVOC —-semivolatile organic compound
TAL - target analyte list

TPH — total petroleum hydrocarbons

VOC —volatile organic compounds
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Table 4. Soil Sample Analytical Method Requirements

Containers (number, Preservation Maximum Holding Time
Analytical Group EPA Method Sample Volume size, and type) Requirements (preparation/ analysis)
VOCs 8260B 5 grams (3) 5-gram EnCore sampler Cool, 0-6°C 48 hours for analysis
14 days for analysis if kept
frozen
SVOCs 8270C 30 grams (1) 4-o0z glass jar Cool, 0-6°C, not | 14 days to extract / 40 days to
frozen analyze
TAL Metals 6010C/6020A Minimum 3 grams (1) 8-0z glass jar Cool, 0-6°C 180 days
Mercury 7471B Minimum 3 grams (1) 8-0z glass jar Cool, 0-6°C 28 days
PAHs 8270C SIM 30 grams (1) 8-0z glass jar with Teflon-lined lid | Cool, 0-6°C 14 days to extract / 40 days to
analyze
Explosives 8330B Minimum 10 grams (1) 4-0z wide-mouth glass jar Cool, at 0-6°C 14 days until extraction and 40
w/Teflon- lined cap days until analysis
Organochlorine Pesticides 8081B 30 grams (1) 8-0z wide-mouth glass jar with Cool, 0-6°C, not | 14 days to extract / 40 days to
Teflon-lined cap frozen analyze
PCBs 8082A 30 grams (2) 8-0z wide-mouth glass jar with Cool, 0-6 °C NA
Teflon-lined cap
TPH-GRO 8015C EnCOre® Samp'ers (3) 5_gram EnCore® Samplers; C00|, 0-6°C 48 hours for ar‘la|ySiS
5 grams; additional (1) 2-o0z glass jar 14 days for analysis if kept
2-0z sample frozen
TPH-DRO 8015C 30 grams (1) 8-0z glass jar with Teflon-lined Cool, 0-6°C 14 days to extract / 40 days to
cap analyze
Anions (Nitrate, Nitrite as 9056A 48HR 50 grams (1) 8-0z HDPE Cool, 0-6°C 48 hours
N)
Anions (Chloride and 9056A 28D 50 grams (1) 8-0z HDPE Cool, 0-6°C 28 days
Sulfate)
Glycols 8015C 40z (2) 4-0z glass jar Cool, 0-6°C 14 days
Definitions(s): Note(s):

°C — degree Celsius

DRO - diesel range organics

EPA - U.S. Environmental Protection Agency
GRO - gasoline range organics

HDPE - high density polyethylene

NA — not applicable

0z - ounce

PAHSs — polynuclear aromatic hydrocarbons

PCB — polychlorinated biphenyls

SOP - standard operating procedure
SVOC —-semivolatile organic compound
TAL — target analyte list

TPH — total petroleum hydrocarbons

VOC —volatile organic compounds

The number in parentheses in the “Sample Container” column
denotes the number of containers needed.

Additional volume is required for laboratory quality control (e.g.,
MS/MSD) sample analyses at a frequency of 1 per 20 samples.
! Specify the appropriate reference letter or number from the
Analytical SOP References table (Worksheet #23).
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Table 5. Field QA/QC Sample Objectives

QC sample

Data Quality Indicator

Frequency/Estimated Number

Measurement Performance
Criteria®

Field Duplicate

Measure analytical precision

1in 20 samples (5%)/2 samples

RPD <= specified control limit

MS/MSD

Measure of accuracy, bias, and analytical precision.

1in 20 samples (5%)/2 samples

Meets % Recovery and RPD
control limits

Equipment Rinse
Blanks

Measure of accuracy and representativeness. Quantify
artifacts introduced during sampling, decontamination,
transport from ambient air, and in decontamination water
supply, or analysis of sample.

1 per day/2 samples

Target analytes not detected.

Measure accuracy and representativeness. Quantify artifacts
introduced during sampling, transport, or analysis of samples

Trip Blank and in laboratory water supply for volatile organic constituents 1 per cooler/2 samples Target analytes not detected.
(i.e., VOCs).

Temperature Document the temperature of samples in each cooler upon o

Blank arrival at the laboratory. 1 per cooler/2 samples 4£2°C

Notes:

! Acceptance criteria as specified in DoD QSM version 4.2 (2010) and UFP-QAPP Worksheet #28 (Appendix A).

°C — degrees Celsius

DoD - Department of Defense

MS — matrix spike

MSD — matrix spike duplicate

QAPP — Quality Assurance Project Plan
RPD - relative percent difference

UFP — Uniform Federal Policy

VOC - volatile organic compound
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8. FIELD INVESTIGATION ACTIVITIES

This section describes the field investigation approach for this project by matrix. Drilling operations,
logging, sample collection, decontamination, and IDW management will be implemented as
described in the following sections.

The following SOPs for the field activities are provided for reference in UFP-QAPP Worksheet #21
(Appendix A):

= SOP 1 Borehole and Sample Logging

= SOP 2 Subsurface Soil Sampling

= SOP 3 Surface Soil Sampling

=  SOP 4 Photoionization Detectors and Organic Vapor Analyzers
= SOP 5 Headspace Screening

=  SOP 6 Borehole Abandonment

= SOP 7 Equipment Decontamination

8.1  Dirilling Operations

The drilling subcontractor, GSI, will mobilize one CME-75 HD truck-mounted drill rig with
Cummins 6B diesel rig engines to the site with a two-man crew and all necessary materials, tools,
and equipment to complete the borings at the staked locations. The drill will come equipped with 3-
1/4 in by 6-5/8 in continuous flight hollow-stem auger with a 2-1/2 in inner-diameter CME
Continuous Sampling System. No fluids will be used to advance the soil borings. Samples will be
collected continuously at 5-ft intervals in each of the boreholes. The CME Continuous Sampling
System uses a 5-ft-long split barrel sampler that is attached to a string of rod, and is advanced ahead
of the auger as the drill string is advanced into the formation. The sample tube does not rotate with
the auger, resulting in collection of representative, oriented core samples. Sampling will be
performed in general accordance with ASTM D1586 specifications.

Subcontractor workers will be experienced, competent drillers with current Occupational Safety and
Health Administration (OSHA) HAZWOPER training and appropriate personal protective
equipment (PPE) (Level D). The Tetra Tech Field Operations Leader/Field Geologist will
coordinate activities with the designated subcontractor technical contact. The subcontractor will
provide the Field Geologist with daily reports of the materials used and the labor incurred. The Field
Operations Leader/Field Geologist will approve all daily reports in the field after discussion with
lead driller.

Five borings will be drilled to a depth of 25 ft bgs. All borings will conform to New Mexico and
local regulations, and all permits, applications, and other documents required by state and local
authorities will be obtained. The location of all borings will be approved in writing by the Base
before drilling commences, and Cannon AFB representatives will mark the locations before the field
team mobilizes to the site. Borings will be sited in approximately level areas a minimum of 10 ft
from standing water; no drilling will take place in areas inundated by surface water. Access to each
boring location by the truck-mounted drill rig will be planned to minimize ground disturbance. The
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geographic coordinates for all sampling locations will be collected using a GPS unit and recorded on
the boring log and in the field logbook. All field activities will be photo-documented.

The Field Operations Leader will inspect the drilling equipment and review spill containment,
control, and prevention procedures with the drilling crew prior to placement of the rig at the first
boring location. Hollow-stem rigs are relatively simple, with few lubricated parts at positions likely to
contaminate the boring. The drill rig will leak no any fluids that may enter the hole or contaminate
equipment that is placed in the hole. Rags will not be used to absorb leaking fluids; all leaking fluids
will be caught in a proper container until the leak is repaired. If sample integrity could be comprised
by leaking drill rig fluids, then sample operation will be shut down until the lead is repaired.

Temporary measures will be implemented during drilling activities to minimize erosion and
sedimentation. As part of site preparation activities, the site will be inspected to observe soil
conditions and identify potential access problems for a drilling rig, secure a water supply for
decontamination, and to check for hazards to personnel and equipment (such as utilities on and near
the site). Boreholes will be located at approximately level sites capable of accommodating the truck-
mounted drill rig and equipment; all drilling sites will be a minimum of 10 ft from areas of standing
water. Access routes to the drilling locations will be planned to minimize ground disturbance. The
hollow-stem auger drilling method generates no drilling fluids and all cuttings will be containerized
in drums. Drilling operations will not be conducted during heavy precipitation events. Based on site
conditions at the time, hay bales and sandbags may be used as temporary erosion and sedimentation
control measures.

All down-hole drilling equipment, sample tools, and drill rig will be decontaminated prior to arrival
at the site and following drilling at each location in accordance with the procedures described in
Section 8.4. Decontamination operations for the rig and split spoon samplers will be conducted in
the portable, self-contained decontamination trailer provided by the drilling subcontractor for that
purpose. Decontamination of small sampling equipment will be performed on a temporary pad
constructed by the drilling team at a location that prevents impacts to the golf course pond. Liquid
and solid wastes from the decontamination equipment and tools will be propetly containerized in
DOT-approved 55-gallon drums.

8.2 Logging Operations
8.2.1 Boring Logs and Documentation

Soil classification will follow the USCS as provided in ASTM D2487. Soil will be classified by the
Field Geologist from the core collected during drilling. The USCS procedure will be applied to
identify materials in soil boring logs based on field determination of the percentages of gravel, sands,
and fines in the soil and on plasticity and compressibility of fine-grained soils.

The Field Geologist will log the boring as it is being drilled by recording relevant data in the field
logbook, including the method of deriving the classification. In addition, each boring will be fully
described on the boring log shown in Figure B-1 or equivalent (Appendix B) and as specified in
ASTM D5434. The attachment to Figure B-1 displays the decision matrix used in classifying soils by
this system. If necessary, the entries in the bound field logbook may be used for transcription to the
log. The soil boring log and logbook will identify the subcontractor, driller, and Field Geologist and
include the number and location of each boring and a general description of the drilling equipment
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used to advance the boring. This description, including information such as size and length of
augers, rig manufacturer, and model, may be provided in a general legend.

Handling of samples during soil classification will be coordinated with chemical sampling activities.
Note that measurements should be accurate to one-tenth of a ft and drill logs should be drawn at an
appropriate scale. The log will also document the depth limits, type, and number of each sample
taken. Sample identifiers will follow the nomenclature presented in Section 7.3 and all samples will
be numbered consecutively. The number of blows required for each 6-in penetration of split-spoon
sampler and for each 12-in penetration of casing will be recorded; the hammer weight and length of
fall for split-spoon samplers also will be documented.

As the boring is advanced, the Field Geologist will evaluate adjacent recovered samples with
observations of cuttings to determine stratigraphic definitions or distinctions within the soil column.
These contacts or breaks will be indicated on the boring log. After the stratigraphic breaks have
been identified on the log, the Field Geologist will develop and record an appropriate description
for each defined stratigraphic unit. Each description should contain information about the color,
grain size distribution, consistency, and moisture, and the appropriate two-letter USCS classification
category symbol.

8.2.2 Classification of Soils

For intact media such as split-spoon samples the classification will include, but not be limited to, the
USCS two-letter classification, plus a more complete verbal description of color, consistency, soil
moisture, grain size, and size distribution. Field instrument readings (PID) and observations of
visible contamination for each sample or from cuttings that appear contaminated will be recorded.

8.2.2.1 USCS Classification

Soils will be classified according to ASTM D2487; Figure B-1 illustrates the method of classification.
This method identifies soil types on the basis of grain size and liquid limits, and categorizes them by
two-letter symbols. Fine grained soils (pass through No. 200 U.S. standard sieve) are silts (M) or clay
(©). Organic material (O) is a common component of soil. Gravelly soils are identified as G and
sandy soils are denoted as S. Rock fragments will be noted followed by a size designation.

The second letter in the two-letter USCS symbol provides information about the grain size
distribution of granular soils, or the plasticity characteristics of fine-grained soils. These second letter
modifiers are “P” for well sorted, “W” for well graded/pootly sorted, “C” for clayey, “M” for silty,
“L” for low plasticity, or “H” for high plasticity.

8.2.2.2 Color

Soil colors should be described using a single color descriptor modified to denote variation in shade
or color mixtures. Color is useful in correlating units between sampling locations, and so it is
important that color descriptions be kept consistent throughout the field operations. Colors are
described while the sample is still moist and based on a fresh surface; therefore, samples should be
split vertically to describe the color. ASTM D1535, Munsell Color Charts or equivalent, may be used
to describe soil color.
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8.2.2.3 Relative Density and Consistency

To classify the relative density and/or consistency of a soil, the Field Geologist must first identify
the soil type. Granular soils are generally noncohesive, while finer grained soils are cohesive. The

density/consistency of noncohesive, granular soils is classified according to standard penetration
resistances in blows per ft (blows/ft) obtained from split-spoon sampling methods (Section 8.3) that
are in accordance with ASTM D1586. Those designations are:

Noncohesive Soils Resistance
Consistency Designation (blowsl/ft)
Very loose Oto4
Loose 5to 10
Medium dense 11to 30
Dense 31to 50
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a
2-in outside diameter 12 in into the material using a 140-pound (Ib) hammer falling freely through 30
in. The sampler is driven through an 18- or 24-in sample interval and number of blows is recorded
for each 6-in increment. The density designation of granular soils is obtained by adding the number
of blows required to penetrate the second and third 6 in of each sample interval. It is important to
note that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in
the tip, the resulting blow count will be erroneously high, reflecting a higher density than actually

exists. This should be noted on the log and referenced to the sample number.

The density/consistency of cohesive soils can be determined by blow counts according to the

following designations:

Cohesive Soils Resistance
Consistency Designation (blowsl/ft)
Very soft <2
Soft 2-4
Medium soft 4-8
Stiff 8-15
Hard >30

If the sample is decomposed rock, it is classified as a soft, decomposed rock fragment rather than a

hard soil.

8.2.2.4 Soil Component

Soils are comprised of particles of varying size and shape and are combinations of the various soil
types. Grain size classifications are used in describing soils. The following terms are useful in the
description of soil components:

Final Work Plan SWMU 73 RFA Cannon AFB

8-4

SWMU 73 RFA WP
April 2012



Section 8

Identifying Proportion
of the Component

Defining Range of
Percentages by Weight

Trace 0%-10%
Little 11%—-20%

Some 21%-35%
“and” 36%—-50%

8.2.2.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and
saturated. Dry soil appears to contain little or no water while saturated soils hold all the water they
can. Determination of moisture can be subjective so it is important for the Field Geologist to remain
consistent throughout the entire job.

8.2.2.6 Stratification

Stratification can be evaluated after the spilt-spoon sampler is opened. The stratification or bedding
thickness for soil is dependent on grain size and composition. As shown below, classifications range

from micro-laminated for thicknesses less than 1/32 in to very thick for thicknesses greater than 3.3
ft.

8.3

Metric Thickness English Equivalent Classification
>1 meter (m) > 3.3 ft Very thick
30cm-1m 1.0-3.3 ft Thick-bedded
10-30 cm 4.0in-1.0 ft Medium-bedded
3-10cm 1.0-4.0in Thin-bedded
1-3cm 2/5-1in Very thinly-bedded
3-1cm 1/8-2/5in Laminated
1-3 mm 1/32-1/8 in Thinly-laminated
<l mm <1/32in Micro-laminated

Soil and Sediment Sample Collection

Five soil samples (plus the required number of QC samples) will be collected from each soil boring
for chemical analyses based on a combination of pre-specified intervals and/or visual obsetrvations.
Each soil boring will extend to a total depth of 25 ft bgs. No drilling will take place within the golf
course pond. A description of the sample location, depth, and time of collection will be noted in the
tield logbook and on the boring log. Each sample will be assigned a unique sample ID number. A
photograph will be taken of the sample location.

All personnel involved in sampling activities must wear appropriated PPE (Level D) as outlined in
the HSP (Appendix C). The minimum PPE required will conform to Level D protection
consisting of a shirt, long pants, steel-toed boots, hard hat, clean, chemical-resistant gloves, splash
goggles, and hearing protection (when personnel work in close proximity to equipment that
produces high noise levels). The level of PPE will be based on site conditions and the level of
contamination present or suspected at the site.
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Soil sample containers, required volume, and preservation requirements are listed for each analytical
method on Table 4 in Section 7.4. Containers will be properly sealed, assigned, and labeled with the
sample identification number, tagged with a custody seal, and placed in a chilled cooler. C-O-C
forms, sample labels, field forms, and field logbook entries will be completed during the field event.
Geographic coordinates for all sampling locations will be collected using geographic information
system (GIS) for each sampling location.

The following types of samples are proposed for collection during the RFA:

8.3.1

Biased upgradient sutface soil/sediment sample—to determine whether contamination is
present within the 0—1 ft depth interval at an upgradient location and establish
concentrations near the site to be used for comparison with the site investigation data.

Biased upgradient subsurface soil samples—to determine whether contamination is present
in soils at depth intervals between 1-25 ft bgs at an upgradient location and establish
concentrations near the site to be used for comparison with the site investigation data.

Biased downgradient surface soil/sediment—to determine whether contamination is present
within the 0-1 ft depth interval at four downgradient locations. Comparison of
downgradient concentrations with the upgradient sampling data will be used to assess
potential impacts to sediment and surface soil related to stormwater runoff and characterize
the nature and extent of contamination.

Biased downgradient subsurface soil samples—to determine whether contamination is
present in soils at depth intervals between 1-25 ft bgs at four downgradient locations.
Comparison of downgradient concentrations with the upgradient sampling data from the
same depth intervals will be used to assess potential impacts to subsurface soil related to
stormwater runoff and characterize the nature and extent of vertical and horizontal
contamination.

Field QC samples—to assess the representativeness of the sampling activities.

Surface Soil/Sediment Sample Collection

Surface soil/sediment samples (0-1 ft bgs) will be collected for off-site laboratory analysis according

to the following procedure:

Scrape away any surficial organic material.

Obtain soil sample using disposable sampling equipment or a stainless-steel scoop or trowel
by scooping soil from the surface to a maximum depth of 1 ft bgs.

Record appropriate air monitoring results.

Empty remaining contents of the split-spoon sampler into a disposable sample tray/pan or
decontaminated stainless-steel pan. Homogenize sample using disposable sampling
equipment or a decontaminated stainless-steel scoop or trowel. Scrape the soil from the
sides, corners, and bottom of the tray or pan. Roll the soil to the middle of the tray or pan,
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8.3.2

and initially mix. Quarter the sample and move the quarters to the four corners of the tray or
pan. Each quarter of the sample should then be mixed individually. Roll the quarters to the
center or the tray or pan and mix the quarters together.

Fill sampling jars/containers with soil using decontaminated stainless-steel spatulas or

spoons. Sample volume, container, and preservation requirements are described in Section
7.4.

Place analytical samples in cooler and chill to 0-6 degrees Celsius (°C). Samples will be
shipped to the laboratory within 24 hours.

Samplers will don new sampling gloves at each location. Sample equipment should be
disposed between borings in accordance with Section 8.5 or decontaminated as specified in
Section 8.4.

The Field Geologist will out field logbook, boring log, custody seals, labels, and C-O-C
forms. Example copies of these forms are included in Appendix B. Soil classification
information should be recorded in the field logbook and on the boring log. Classify soils in
accordance with the requirements of Section 8.2.

Subsurface Soil Sample Collection

Subsurface soil samples will be collected for off-site laboratory analyses using a split-spoon sampler.
Samples will be collected from four intervals: 5-6 ft bgs, 11-12 ft bgs, 17 —18 ft bgs, and 24-25 ft
bgs. The following procedure will be used for split-spoon sampling:

Drill boring to the desired sampling depth. Drive the split-spoon into the undisturbed soil to
collect sample.

Drive a stainless-steel 2-in or 3-in outside diameter split-spoon sampler into the undisturbed
soil using the standard penetration test (ASTM D1586-74). In this process blows from a
140-pound hammer falling 30 in will be counted until either approximately 2 ft has been
penetrated or 100 blows within a 6-in interval have been applied. A decontaminated split-
spoon will be used for each sample collected for chemical analyses.

Record the number of blows required for each 6 in of penetration or fraction thereof. The
first 6 inches are considered to be a seating drive. The sum of the number of blows required
for the second and third 6 in of penetration in termed the penetration resistance. If the
sampler is driven less than 2 ft, the penetration resistance is still the blows encountered for
the second and third 6-in intervals. If more than 50 blows have been counted for a particular
6-in interval then refusal shall be entered on the log.

Bring the sampler to the surface and remove both ends and one-half of the split-spoon so
that the recovered soil rests in the remaining half of the barrel. Place split-spoon sampler on
clean polyethylene sheeting and describe recovery length, USCS classification, composition,
color, moisture, etc. in the field logbook and on the boring log. Record appropriate PID
results.
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e Empty remaining contents of the split-spoon into a disposable sample tray/pan or
decontaminated stainless-steel pan. Homogenize sample using disposable or decontaminated
sample equipment. Scrape the soil from the sides, corners, and bottom of the tray or pan.
Roll the soil to the middle of the tray or pan, and initially mix. Quarter the sample and move
the quarters to the four corners of the tray or pan. Each quarter of the sample should then
be mixed individually. Roll the quarters to the center or the tray or pan and mix the quarters
together.

e Fill remaining jars with soil using decontaminated stainless-steel spatulas or spoons. Sample
volume, container, and preservation requirements are described in Section 7.4.

e Place analytical samples in cooler and chill to 0-6 °C. Samples will be shipped to the
laboratory within 24 hours.

e Samplers will don new sampling gloves at each location. Sample equipment should be
disposed of between borings in accordance with Section 8.5 or decontaminated as specified
in Section 8.4.

e The Field Geologist will fill out the field logbook, soil boring log, custody seals, labels, and
C-O-C forms. Soil classification should be completed and recorded in the field logbook and
on the boring log as specified in Section 8.2.

8.3.3 EnCore® Sample Collection

Surface and subsutface sample collection for VOC and/or TPH-GRO analyses will be in
accordance with EPA SW-846 Method 5035 and NMED requirements. Samples will be collected
using EnCore® (or similar) samplers. Samples should be collected from the sampler prior to
lithologic logging and homogenization to avoid any disturbance to the sample core.

8.3.4 Sample Handling

Samples will be labeled, packaged, and shipped to the off-site laboratory for analysis as described in
Section 9.0. In accordance with the DoD QSM version 4.2 (2010) requirements, the most current
version of the EPA methods will be selected for analysis. Place analytical samples in a cooler and
chill to 0-6°C. Samples will be shipped within 24 hours to the off-site laboratory. Fill out field
logbook, boring log, custody seals, labels, and C-O-C forms. Copies of these forms are included in
Appendix B.

8.3.5 Headspace Screening

Soil samples will be field screened for VOCs in the field at the time of sample collection using a PID
in accordance with the following procedure. The ionization potential of the lamp for the PID will be
optimum for the contaminants of concern. Use, calibration, and maintenance of the PID are
described in Section 11.0.

e Immediately upon opening the split-spoon sampling device and after collecting the volatile
organic sample, collect a representative portion of the sample and place in a clean,
contaminant-free jar. The sample may also be placed in a new, clean, plastic sandwich bag
inside a jar to minimize the number of new jars required. If the plastic bag method is
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utilized, readings will be taken inside empty bags to ensure no external contamination is
being introduced.

e If the volume of sample recovered is insufficient for all analytical requirements, then the
material used in the headspace readings could be utilized for any non-volatile sampling
requirements (i.e., the headspace material could be used to fulfill geotechnical testing
requirements). If due to insufficient sample volume an additional sample was retrieved
immediately below the initial attempt, an additional headspace reading is not required.

e Seal each jar with at least one continuous sheet of aluminum foil, using the jar lid to secure
the foil.

e Vigorously agitate the sample jar for at least 15 seconds and then allow a minimum of 10
minutes (or as the environmental conditions dictate) for the sample to adequately volatilize.

e During cold weather the samples will be warmed to room temperature prior to taking the
headspace measurement.

e Re-shake the jar and then remove the jar lid. Quickly insert the vapor sampling probe
through the aluminum foil and record the maximum meter response (which should be
within the first 2 to 5 seconds). Erratic responses should be evaluated in terms of high
organic vapor concentrations or conditions of elevated headspace moisture.

e Record headspace screening data on the boring log and any other appropriate
documentation (e.g., sample transmittals, field logbooks, etc.), as appropriate.

e The screening instrument will be calibrated according to the appropriate standard span gas
and will be calibrated a minimum of twice daily and before use after a long shut-down period
(i.e., lunch breaks, equipment breakdowns, weather-related breaks, etc.).

e If sample jars are to be re-used in the field, jars must be cleaned according to the field
decontamination procedures for cleaning of sampling equipment. In addition, headspace
readings must be taken to ensure no residual organic vapors exist in the cleaned sample jars.

e Any deviation(s) from the approved procedures must be noted on the drill logs and the field
logbook and a basis stated for the deviation(s).

8.4 Decontamination

All drilling and nondisposable sampling equipment that may directly or indirectly contact samples
will be thoroughly decontaminated prior to arrival at the site and following drilling/sampling
activities at each location to prevent cross-contamination and introduction of foreign material into
the samples. The following decontamination procedures will be used.

All non-dedicated sampling equipment, such as sample trays, spatulas, and spoons, that come in
direct contact with the sample media will be decontaminated by washing with a non-phosphate
detergent such as Liquinox™ or equivalent and double rinsed with deionized water. Gross
contamination may be removed from sampling equipment using soap and water from an approved
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source. After decontamination, the sampling equipment will be placed on clean plastic sheeting and
allowed to completely air dry. If not immediately used, the equipment will be wrapped in aluminum
foil.

A portable decontamination pad constructed at a location near the site with an operational water
source will be used to decontaminate and collect liquid and solid wastes from the equipment and
tools. The temporary pad will be constructed of a seamless material impermeable to water in an area
away from the work zone and free of surface contamination. Solutions used for decontamination
operations must be stored in the proper container to ensure integrity. Soap should be stored in clean
containers and poured directly from the container into the wash bucket or tub. Water should be kept
in clean tanks, hand-pressure sprayers, or squeeze bottles. Deionized water should be stored in clean
containers that can be closed when not in use; squeeze bottles may be used to apply the rinse water.
Decontamination water will be collected in 55-gallon, DOT-approved drums as described in Section
8.4.

Large pieces of drilling equipment, such as auger flights and split spoons, will be decontaminated in
the fully self-contained decontamination trailer provided by the drilling subcontractor.
Decontamination of is generally performed by means of a combination of high-pressure, hot water
washing and triple rinse or by triple rinse alone. Triple rinse generally consists of an initial wash in
potable water containing a phosphate-free laboratory detergent followed by two rinses in potable
water. This process allows for the collection of decontamination fluids in the trailer-mounted
containment basins and facilitates transfer into drums.

8.5 Investigation-Derived Waste Management

Tetra Tech shall containerize, stage, characterize, and propetly dispose of all IDW generated during
the RFA according to applicable procedures and regulations. Up to seven DOT-approved 55-gallon
Type 1A2 open-top steel drums will be provided for soil and decontamination residues. Drums
containing soil IDW will be staged at the sample boring locations within the exclusion zone during
drilling operations. Contaminated soil IDW, if encountered based on visual or olfactory
observations, will be segregated in a separate drum from “clean” soil core. Decontaminated or
disposable PPE will be managed as solid waste.

Upon completion of sampling, Tetra Tech will require the Base to provide a secure location to store
the IDW until it is characterized based on analytical results. Characterization of the IDW is required
and shall determine the eventual disposal method(s). Based on site history and land use, Tetra Tech
assumes that the IDW will not be RCRA hazardous or explosive and will not contain contamination
greater than NMED soil screening levels, thus allowing the soil to be disposed on the ground. No
off-site disposal of IDW will be required.

8.6 Borehole Abandonment

Borehole abandonment procedures will be performed in accordance with all state regulations.
Borehole abandonment will be supervised by the Field Geologist and the details recorded in the
field notebook and noted on the Bore Log Form, depicted in Figure B-1 (Appendix B). Unless
otherwise specified, boreholes will be abandoned as described below:

= Wear appropriate PPE (Level D) as specified in the HSP (Appendix C).
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