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1 INTRODUCTION

Additional investigation of several Solid Waste Management Units (SWMUs) relative to
currently inactive or removed septic systems located across Holloman Air Force Base
(HAFB) is required. The United States Army Corps of Engineers (USACE) was retained
by HAFB to prepare this work plan to serve as the primary working document to guide
the investigation, enabling the acquisition of all pertinent project components to
ultimately address project objectives. To meet project objectives, this work plan provides
the relevant current site specific information along with investigation and data collection
requirements as outlined in two letters submitted by New Mexico Environment
Department (NMED) in response to a SWMU Assessment Report provided by HAFB to
the department. These two letters, titled: 1) Notice of Deficiency on SWMU Assessment
Report, Holloman AFB Septic Tanks, April 2007 and 2) Notice of Disapproval: Partial
Response to Notice of Deficiency on SWMU Assessment Report, Septic Tanks, March
2008; are provided in Appendix A.

Septic tank systems are currently located across HAFB that serve buildings used for
various operational support functions. Some of the septic tank systems remain active,
while others have been removed from service when their associated building was
connected to the basewide sewage handling and treatment system or for other reasons.
Additionally, at some of the inactivated septic tank systems the actual septic tank has
been excavated and removed from the ground. Each septic tank system has been
assigned to an investigation category based on the status of the system relative to its
current state of activity (i.e., still in use or removed from use) and the use of the building
it served (i.e., potential and type of chemicals of concern [COCs] to be introduced into
the septic system based on building use history). There are three investigation categories:
category 1 - further site investigation required, category 2 - further preliminary research
is required to determine if the system should be placed in category 1 or 3, and category 3
- further site investigation or further preliminary research is not required. Category 1 and
2 septic tank systems are inactive, while some have had their tanks removed. There are
numerous other septic tank systems that were originally aligned into category 3 requiring
no further action, therefore these systems will not be discussed in this work plan
(however, they will be added to the RFI report to document their status). Their alignment
into category 3 was based on no potential for the systems to act as contaminant sources
due to the historical use of the buildings they served (i.e., municipal waste only) or they
are currently in use and therefore do not require investigation under this program.

Under this work plan there are 9 and 25 septic tank systems that are aligned into
investigation categories | and 2, respectively. The primary environmental media of
concern at the site is soil, therefore sampling and analysis will be concentrated on this
media. However, at all category 1 septic tank system sites a groundwater sample will
also be obtained from the shallow groundwater zone.
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1.1 Purpose and Objectives

The primary purpose of this Resource Conservation and Recovery Act Facility
Investigation (RF1) at each septic system is to delineate potential COCs that may have
been released to the environment and provide physical and spatial data to allow for
design and implementation of future remedial and abandonment activities as required.

Specific data quality objectives (DQOs) for each septic system consist of the following:

¢ Initial alignment of systems into proper investigatory categories.

¢ Identification of all current/historical uses and system components and realignment of
category 2 systems.

e Completion and acceptance by stakeholders of planned detailed system investigatory
measures.

e Determination of nature and extent of potential COCs at each system.

¢ Evaluation of risk and initial remedial track for each system.

The technical approach to meet these DQOs is discussed in Chapter 3. Additionally,
DAQOs for ensuring acceptable data is obtained specific to chemical analysis of field
samples is discussed in Chapter 4. Major work elements to meet the DQOs include:
development of addendums to the approved Holloman basewide quality assurance project
and health and safety plans; existing information review; field work to include trenching,
septic tank/soil/groundwater sampling and analysis; data analysis; and report writing.

1.2 Document Organization

This work plan is organized into the following chapters with supporting tables, figures,
and appendices.

¢ Chapter 1 - Introduction: Primary objectives of the project are identified for the
Multiple SWMU Septic Tank project.

¢ Chapter 2 — Physical and Environmental Setting: Pertinent descriptions of the
history, location, physiography, topography, surface water, hydrology, regional
geology, soils, regional hydrogeology, climate, and current and future land and water
use for HAFB are provided.

e Chapter 3 — Technical Approach and Investigative Activities: Approaches that
will be followed allowing for collection of appropriate data sets and reporting to meet
primary project objectives are described in this chapter. Additionally, the types of
field work and analytical requirements will be discussed.

e Chapter 4 — Project Quality Assurance: Summary discussions pertaining to data
quality objectives, standard operating procedures, sample identification, and project
documentation are included in this chapter.

e Chapter 5 — Health and Safety Requirements: Health and safety requirements
associated with the various work efforts under investigation activities presented in
this RFI work plan are discussed in this chapter.
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e Chapter 6 - References: Full references for existing documentation cited throughout
this RFI work plan are presented in this chapter.

Tables and figures referenced throughout the RFI work plan are included following
Chapter 6. Also, supporting documentation is included in appendices.
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2 PHYSICAL AND ENVIRONMENTAL SETTING

2.1 Holloman Air Force Base and Site Description

HAFB is situated in south central New Mexico, in the northwest central part of Otero
County, approximately 75 miles north-northeast of El Paso, Texas (Figure 2-1). HAFB
has a population of 6,000 and occupies about 50,000 acres in the northeast quarter of
Section 1, Township 17 South, Range 8 East. The White Sands Missile Range testing
facilities occupy additional land extending northward from the base. Private and public
owned lands border the remainder of HAFB. The major highway servicing HAFB is
Highway 70, which runs southwest from the town of Alamogordo and separates HAFB
from publicly owned lands to the south. Alamogordo, which has a population of
approximately 35,000, is located about 7 miles east of the base.

2.2 Holloman Air Force Base History

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942
through 1945, Alamogordo AAF served as the training grounds for over 20 different
flight groups, flying primarily B-17s, B-24s, and B-29s. After World War II, most
operation had ceased at the base. In 1947, Air Material Command announced the air
field would be its primary site for the testing and development of unmanned aircratft,
guided missiles, and other research programs. On January 13, 1948, the Alamogordo
installation was renamed Holloman Air Force Base, in honor of the late Col. George V.
Holloman; a pioneer in guided missile research. In 1968, the 49™ Tactical Fighter Wing
arrived at HAFB and has remained since. Today, HAFB also serves as the training center
for the German Air Force’s Tactical Training Center.

2.3 Physiography and Topography

HAFB is located within the Sacramento Mountains Physiographic Province on the
western edge of the Sacramento Mountains. HAFB is approximately 59,600 acres in
area, and is located at a mean elevation 4,093 feet above mean sea level (amsl). The
region is characterized by high tablelands with rolling summit plains; cuesta-formed
mountains dipping eastward and of west-facing escarpments with the wide bracketed
basin forming the basin and range complex. The base is located in the Tularosa Sub-
basin which is part of the Central Closed Basins. The bordering mountains rise abruptly
to altitudes of 7,000 to 12,000 feet amsl. The San Andres Mountains bound the basin to
the west (about 30 miles) with the Sacramento Mountains approximately 10 miles to the
east (Figure 2-1). At its widest, the basin is about 60 miles east to west and stretches
approximately 150 miles north to south. The septic tank sites are located throughout the
base.
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2.4 Surface Water and Hydrology

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow
of surface waters to the base comes from the Lost River, located in the north-central
region of the base. The upper reaches of the Three Rivers and the Sacramento River are
perennial in the basin. HAFB is dissected by several southwest trending arroyos that
control the surface drainage. Hay Draw arroyo is located in the far north. Malone and
Rita’s Draws, which drain into the Lost River and Dillard Draw arroyos, are located
along the eastern perimeter of the Base. Approximately 10,000 years ago, indications are
of'a much wetter climate. The present day Lake Otero encompassed a much larger area,
possibly upwards of several hundred square miles. Its remains are the Alkali Flat and
Lake Lucero. Lake Lucero is a temporary feature of merely a few inches in depth during
the rainy season.

Ancient lakes and streams deposited water bearing deposits over the older bedrock
basement materials. Fractures, cracks, and fissures in the Permian and Pennsylvanian
bedrock yield small quantities of relatively good quality water in the deeper peripheral.
Potable water is only found from wells near the edges of the basin with more saline water
towards the center. Two of the principal sources of potable water are a long narrow area
on the upslope sides of Tularosa and Alamogordo with the other in the far southwestern
part of the basin. A portion of Alamogordo’s water, as well as the Base’s, is supplied
from Lake Bonito (which is in the Pecos River Basin).

2.5 Regional Geology and Soils

251 Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and
250 million years old (WSMR, 2003a). During the period when the area was submerged
under the shallow intra-continental sea, the layers of limestone, shale, gypsum, and
sandstone were deposited. In time, these layers were pushed upward through various
tectonic forces forming a large bulge on the surface. Approximately 10 million years ago
the center began to subside resulting in a vertical drop of thousands of feet leaving the
edges still standing (the present day Sacramento and San Andres mountain ranges). In
the millions of years following, rainfall, snowmelt, and wind eroded the mountain
sediments depositing them in the valley (i.e., Tularosa Basin). Water carrying eroded
limestone, dolomite, gravel, and other materials continue to flow into the basin.

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet,
sediments carried by surface water into a closed basin are bolson deposits. The overlying
alluvium generally consists of unconsolidated gravels, sands, and clays. Soils in the
basin are derived from the adjacent ranges as erosional deposits of limestone, dolomite,
and gypsum. A fining sequence from the ranges towards the basin’s center characterizes
the area with the near surface soils as alluvial, eolian, and lacustrine deposits. The
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alluvial fan deposits are laterally discontinuous units of interbedded sand, silt, and clay
while the eolian deposits consist primarily of gypsum sands. The eolian and alluvial
deposits are usually indistinguishable due to the reworking of the alluvial sediment by
eolian processes. The playa, or lacustrine deposits, consist of clay containing gypsum
and are contiguous with the alluvial fan and eolian deposits throughout the base. There
has been the identification of stiff caliche layers, varying in thickness, at different areas
of the base.

2.5.2 Soils

The United States Department of Agriculture (USDA) Soil Conservation Service has
identified two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-
Yesum complex, and the Mead silty clay loam (Figure 2-2). The permeability of these
horizons ranges from 4x10™ to 1x10™ centimeters per second.

The Holloman-Gypsum Land-Yesum complex, 0 to 5 percent sloped soil consists of
larger areas of shallow and deep, well drained soils and areas of exposed gypsum. The
Holloman soil makes up about 35 percent of the complex. Typically, the surface layer is
light brown very fine sandy loam about 3 inches thick. The upper 13 inches of the
substratum is pink very fine sandy loam that is very high in gypsum. Below that, the
substratum is white gypsum to a depth of more than 60 inches. This soil is calcareous
and mildly alkaline to moderately alkaline throughout. Permeability is moderate, and
available water capacity is very low.

Gypsum land makes up about 30 percent of the Holloman-Gypsum Land-Yesum
complex, 0 to 5 percent slopes. Typically, less than 1 inch of very fine sandy loam
overlies soft to hard, white gypsum. The deep Yesum very fine sandy loam makes up
about 20 percent of the complex. Typically, the surface layer is light brown very fine
sandy loam about 3 inches thick. The upper 9 inches of the substratum is light brown
fine sandy loam that is very high in gypsum. Below that, the substratum is pink very fine
sandy loam to a depth of more than 60 inches. The soil is calcareous throughout and is
mildly alkaline. Permeability is moderate, and available water capacity is moderate.
Many fine gypsum crystals are found throughout the profile.

The soil type located across the main drainage area for the installation is Mead silty clay
loam, O to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer
fringes of alluvial fans. This soil formed in fine textured alluvium over lacustrine lake
sediment. It is very high in salt content because of periodic flooding and poor drainage.
Slope are smooth and concave. Typically, the surface layer is reddish brown silty clay
loam and clay loam about 5 inches thick. The substratum, to a depth of 48 inches, is light
reddish brown clay that has a high content of salts. Below that, the substratum is
lacustrine material of variable texture and color to a depth of more than 60 inches.
Included with this soil are areas of Holloman soils and Gypsum land along the margins of
the unit of steep, short gully sides and knolls. These inclusions make up about 15 percent
of the map unit for this soil type. Individual areas are generally smaller than 10 acres.
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This soil is moderately calcareous throughout and is moderately to strongly alkaline. It
has a layer of salt that is more soluble than gypsum. Permeability is very low, and
available water capacity is low.

2.6 Regional Hydrogeology

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the
central basin, with the primary source of recharge as rainfall percolation and minor
amounts of stream run-off along the western edge of the Sacramento Mountains. Surface
water/rainfall migrates downward into the alluvial sediments at the edge of the shallow
aquifer near the ranges, and flows downgradient through progressively finer-grained
sediments towards the central basin. Because the Tularosa Basin is a closed system,
water that enters the area only leaves either through evaporation or percolation. This
elevated amount of percolation results in a fairly high water table. Beneath HAFB,
groundwater ranges from 5 to 50 feet below ground surface. Flow for the base is
generally towards the southwest with localized influences from the variations in the
topography of the base. In the northern and western portions of the base, groundwater
flows more to the west towards the Ritas Draw, Malone Draw, and Lost River drainages.
Groundwater flow is affected by local topography in areas immediately adjacent to
arroyos, where groundwater flows directly toward the drainages regardless of the regional
flow pattern. A general groundwater contour map is provided as Figure 2-3.

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in
close proximity to the Sacramento Mountains and becomes increasingly mineralized
toward the central portion of the basin and discharge areas. The majority (over 70%) of
the Environmental Restoration Program (ERP) sites/SWMUSs located across HAFB, have
groundwater monitoring wells containing water with an average total dissolved solid
(TDS) concentration greater than 10,000 milligrams per liter (mg/L). This TDS data
supports the hypothesis that TDS concentrations below 10,000 mg/L at HAFB are caused
by dilution of natural groundwater quality from leaking water lines and surface irrigation
from the domestic water supply. TDS concentrations greater than 10,000 mg/L exceed
the New Mexico Water Quality commission limit as potable water and this, the
groundwater beneath HAFB has been designated as unfit for human consumption.
Likewise, the United States Environmental Protection Agency (USEPA) guidelines have
identified the groundwater as a Class IT1IB water source, characterized by TDS
concentrations exceeding 10,000 mg/L. Class IIIB groundwater is also characterized by a
low degree of interconnection with adjacent surface water or groundwater of a higher
class. Groundwater does not discharge or connect to any adjacent aquifers because the
Tularosa Basin is a closed basin. Adjacent surface waters include Lost River and Lake
Holloman, which also have high concentrations of TDS, and are not considered potential
drinking water sources.
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2.7 Climate

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized
by light precipitation totals, abundant sunshine, relatively low humidity, and relatively
large annual and diurnal temperature ranges (WRCC, 2003). The climate of the Central
Closed Basins varies with elevation. The base is located in the low areas and is
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100
degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter. A
preponderance of clear skies and relatively low humidity permits rapid time cooling
resulting in average diurnal temperature ranges of 25 to 35°F. Potential
evapotranspiration, at 67 inches per year, significantly exceeds annual precipitation,
usually less than 10 inches. Arid conditions resulting from very low rainfall amounts,
coupled with the topographically induced wind patterns combining with the sparse
vegetation, tend to cause localized “dust devils.” The annual rainfall for Alamogordo is
12 inches per year. Much of the precipitation falls during the mid-summer monsoonal
period (July and August) as brief, yet frequent, intense thunderstorms culminating to 30-
40% of the total annual rainfall.

2.8 Current and Future Land Use

The land surrounding HAFB consists of residential areas to the east and northeast (City
of Alamogordo), rangeland to the south, the White Sands National Monument to the
west, and areas where military activities are conducted to the north. The desert terrain of
the area immediately surrounding HAFB has limited development, and there are no
agricultural operations, residential communities, or large industrial operations located
adjacent to the base. HAFB is an active military installation and is expected to remain
active for the foreseeable future. No transfer of military property to the public is
anticipated, and public access to the base is restricted (Foster Wheeler, 2002).

Residential development on the base is limited by environmental and operational
constraints imposed by the 100-year floodplain, historic sites, and areas identified under
the Installation Restoration Program. Safety and noise zones also limit residential
development on HAFB. Future plans for residential development on the base include
renovation of existing structures, replacement of inefficient buildings, and expansion into
open areas in the southeast corner of the base (HAFB, 2000). Future land use is not
expected to differ significantly from current land use practices (Foster Wheeler, 2002).

2.9 Current and Future Water Uses

At present, the primary fresh water resource for the City of Alamogordo and HAFB is
Lake Bonita, located 60 miles northeast of the Tularosa Basin. Currently, there are no
potable supplies of groundwater or surface water located on the base. HAFB obtains its
water supply from the city of Alamogordo and the HAFB wells in the Boles, San Andres,
and Douglas well fields at the base of the Sacramento Mountains. No water supply wells
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are located on or near the base because of poor groundwater quality (TDS concentrations
greater than 10,000 mg/L). The nearest production well downgradient from HAFB is a
livestock well located 13 miles southwest of ERP site DP-63. There are no potable or
irrigation wells near to or immediately downgradient of the base (Foster Wheeler, 2002).
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3 TECHNICAL APPROACH, INVESTIGATIVE ACTIVITIES, AND FIELD
METHODOLOGIES

The overall technical approach outlining general procedures to follow to fulfill the project
purpose and DQOs are discussed. Identification of and supporting criteria for
investigation activities required to meet the technical approaches are also discussed,
followed by a presentation of field methodology procedures.

3.1 Technical Approach

The technical approach for achieving the project purpose and objectives is discussed in
this section. This technical approach provides a systematic operational work frame
allowing the most efficient work effort to be realized. As previously stated, the primary
purpose of the RFI at each septic system is to delineate potential COCs that may have
been released to the environment and provide physical and spatial data to allow for
design and implementation of future remedial and abandonment activities as required.

Septic tank systems are currently located across HAFB that serve buildings used for
various operational support functions. Some of the septic tank systems remain active,
while others were removed from service when their associated building was connected to
the base-wide sewage handling and treatment system or for other reasons. Additionally,
at some of the inactivated septic tank systems the actual septic tank has been excavated
and removed from the ground. A SWMU Assessment Report (SAR) concerning known
septic tank systems located throughout the base included readily available system
information at the time it was developed. The SAR, dated April 2007 (HAFB, 2007),
was submitted by HAFB to NMED for their review during 2007.

Based on review of obtainable current and historical information, each septic tank system
has been assigned to an investigation category based on the status of the system relative
to its current state of activity (i.e., still in use or removed from use) and the use of the
building it served (i.e., potential for and type(s) of COC(s) to be introduced into the septic
system based on building use history). There are three investigation categories: category
1 - further site investigation required, category 2 - further preliminary research is required
allowing the determination if the system should be placed in category 1 or 3, and
category 3 - further site investigation or further preliminary research is not required.
Category 1 and 2 septic tank systems are inactive, while some have had their tanks
removed. There were numerous other septic tank systems that were originally aligned
into category 3 requiring no further action, therefore these systems will not be discussed
in this work plan (however, they will be added to the RFI report to document their status).
Their alignment into category 3 was based on no potential for the systems to act as
contaminant sources due to the historical use of the buildings they served (i.e., municipal
waste only) or they are currently in use and therefore do not require investigation under
this program.
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Under this work plan there are 9 and 25 septic tank systems that are aligned into
investigation categories 1 and 2, respectively. Septic tank systems are identified
according to the identification numbers of the buildings they served. Table 3-1 provides
a listing of the septic tank systems along with their current respective investigative
category identified by the building numbers the systems served. Documentation of
NMED correspondence respective of SAR review (Appendix A) provides the basis for
the initial investigative category assignments. Septic tank system locations are shown on
Figure 3-1 and identified by the buildings they served (systems 639 and 640 are not
shown and will need to be field located).

The primary environmental media of concern at the site is soil, therefore sampling and
analysis will be concentrated on this media. However, a groundwater sample will also be
obtained from the shallow groundwater zone at all septic tank system sites ultimately
determined to meet category 1 status. The investigative technical approach showing the
steps required for category 1 and category 2 septic tank systems are provided below.

Category 1 Septic Tank System Investigation Technical Approach:

1. Verify/determine structural layout of septic tank system components through
previous studies, records search, and visual inspection and the historical use(s) of
the building it served.

2. Verify/determine through trenching the presence, location, and depths of the
distribution lines, septic tank, and leachfield for each system. Determine if fluid
is present in the septic tank. If fluid is present, sample and analyze for list of
potential COCs based on NMED correspondence, provided in Appendix A, and
historical use(s) of the building it served to define if the tank is a potential source
and for abandonment criteria.

3. Develop scaled figures showing all septic tank system components for all
category 1 septic systems. Layout boring locations and sample depths based on
previous findings. Additionally, re-evaluate and adjust as necessary original
scheduled list of analytes based on analysis of all obtained septic-tank fluid
samples.

4. Complete a concise technical memorandum describing all previous findings and
identify final boring locations, sample depths, and analyte lists along with
supporting rationale. Present technical memorandum to HAFB for their
comment/concurrence, then finalize technical memorandum.

S. Perform finalized boring, sampling, and analysis program as outlined in the
technical memorandum.

6. Evaluate analytical results obtained from step 5 against comparative concentration
criteria Residential Soil Screening Levels (SSLs), New Mexico Water Quality
Control Commission (NMWQCC) published groundwater quality standards, and
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background study results as appropriate. If results are at or below the
comparative concentration criteria then proceed to step 7 below, otherwise
determine and complete additional sampling points to fully delineate targeted
medium and analyte(s).

Complete single RFI report addressing all septic tank system sites evaluated under
this program (including category 3 systems).

Category 2 Septic Tank System Investigation Technical Approach:

1.

Complete records search, historical use(s) of building served, and visual
inspection to initially determine if septic system should be considered a category
3 system (based on historical use(s) of building served). If it is determined as a
category 3 system then no further investigation is required. Otherwise, additional
investigation work is required as follows.

Verify/determine structural layout of septic tank system components through
additional review of previous studies, records search, and visual inspection.

Verify/determine through trenching the presence, location, and depths of the
distribution lines, septic tank, and leachfield for each system. Determine if fluid
is present in the septic tank. If fluid is present, sample and analyze for list of
potential COCs based on historical use(s) of associated building to define if the
tank is a potential source and for future abandonment criteria.

Develop scaled figures showing all septic tank system components for all
qualifying category 2 septic systems. Layout boring locations and sample depths
based on previous findings. Additionally, reevaluate and adjust as necessary
original scheduled list of analytes based on analysis of respective septic-tank fluid
sample.

Complete a concise technical memorandum describing all previous findings (to
include rationale to justify how category 2 systems meet either category 1 or 3
placement criteria) and identify final boring locations, sample depths, and analyte
lists along with supporting rationale. Present technical memorandum to HAFB
for their comment/concurrence, then finalize technical memorandum.

Perform finalized boring, sampling, and analysis program as outlined in the
technical memorandum.

Evaluate analytical results obtained from step 6 against comparative concentration
criteria Residential Soil Screening Levels (SSLs), New Mexico Water Quality
Control Commission NMWQCC) published groundwater quality standards, and
background study results as appropriate. If results are at or below the

comparative concentration criteria then proceed to step 8 below, otherwise
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determine and complete additional sampling points to fully delineate targeted
medium and analyte(s).

8. Complete single RFI report addressing all septic tank system sites evaluated under
this program.

Septic tank system components (as referenced in the above technical approach) that are
required to be addressed under this work plan include all floor drains, sumps, lavatory
facilities, distribution lines, septic tank, and leachfield (drain laterals).

3.2 Investigation Activities

Identification of and supporting criteria for investigation activities required to fulfill
various steps outlined in categories 1 and 2 technical approaches, presented in section
3.1, are discussed in this section. For clarity, discussions are divided into baseline
assessment, initial assessment, technical memorandum reporting, final system
assessment, and remedial investigation report sections and each are linked to specific
technical approach steps. Additionally, a flow diagram identifying the investigative
activities to meet the objectives of the technical approach is presented on Figure 3-2.

3.2.1 Baseline Assessment

Baseline assessment activities (i.c., category 1, step 1 and category 2, steps 1 and 2)
associated with obtaining required data to meet the purpose of this RFI include evaluation
of previous studies, records search, and visual inspection for all category 1 and 2 septic
tank systems. Completing this assessment activity will also support the detailed planning
and commencement of appropriate field investigation activities. All previously
completed studies and record search information shall be obtained from HAFB and other
sources, and reviewed for pertinent information pertaining to the design and
configurations of septic tank system components, as-built conditions and plans, historical
use(s) of their respective buildings identifying potential COCs, changes made to the
septic tank system use such as disconnection from its associated building, etc. A visual
inspection of each septic tank system shall be completed to verify findings resulting from
the previously completed studies and records search activities, and to identify any septic
tank system components that may not have been identified during the previously
completed studies and records search activities. Also, cleanouts, septic tank lids, and
other internal plumbing in buildings shall be visually identified to aid in determining the
septic tank location and system layout. Sketches based on available shop drawings and
actual measurements of all system components shall be developed as a basis for initial
system assessment activities discussed in the following section. Digital photographs shall
be taken at each septic tank system site depicting all system components and associated
building. Additionally, the suspected area of the leachfield shall also be photographed.
Photographs shall be obtained prior to any intrusive activities. (It should be noted
depending on the historical use of buildings serving category 2 systems, such as only
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simple municipal waste streams being produced from the buildings, that these systems
can be realigned as category 3 systems and no further field activities will be required.
However, supporting information and rationale will be presented in the technical
memorandum discussed in section 3.2.3.)

3.2.2 Initial System Assessment

Initial septic tank system assessment activities (i.e., category 1, step 2 and category 2,
step 3) associated with obtaining the required data to meet the purpose of this RFI include
verification and/or determination through trenching of the presence, location, and depths
of the distribution line, septic tank, and leachfield for each system. This initial system
assessment is required for all category 1 and 2 septic tank systems. At sites where the
septic tank has been previously removed (Table 3-1), identification of the distribution
lines and leachfield drain laterals are still required to be identified. The distribution line
shall be located where it exits the building and where it enters the septic tank. A trench
shall be place to expose the entire length of the septic tank’s opposite end from where the
distribution line enters it, allowing for the horizontal dimension of the tank to be
determined for future remedial and abandonment planning. Trenches shall be placed in
the leachfield to determine locations and depth of the drain laterals in three areas, thereby
facilitating proper soil boring placement and soil sampling depths (as discussed in section
3.2.3).

The determination if fluid is present in septic tanks shall be conducted, and if septic tank
fluid is present it shall be sampled and analyzed; additionally, a thickness measurement
of the fluids shall also be obtained for qualitative and disposal purposes only. At sites
where septic tanks have been previously removed, fluid sampling/measuring is not a
requirement. Sampling, analysis, and thickness measurements of septic tank fluids (if
present) will aid in qualitative evaluation of the tanks potential sources as well as help
evaluate the environmental data (in conjunction with the historical use(s) of the
buildings) and the volumes and disposal options when septic fluids in the tanks are
removed during potential future remedial activities. (Measurements from ground surface
to the top and bottom of the tank shall be performed and recorded.) Field duplicates will
be collected at the frequency of one in 10 samples collected or one per batch, whichever
is greater. Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a
frequency of one set per 20 samples. Based on currently available information, potential
COCs to be analyzed for in fluid samples (if present) are shown in Table 3-1. USEPA
sample preparation and analytical methods (shown as sample preparation/analytical
method) for potential tank fluid COCs are as follows:

Total Petroleum Hydrocarbons (TPH): 3580/8015M
Volatile Organic Compounds (VOCs): 3585/8260B

- Semi-Volatile Organic Compounds (SVOCs): 3580/8270D
Target Analyte List (TAL) Metals: 3052/6010C and 7471A
Tritium: 906.0M/906.0M
Explosives: 3580/8330B
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It should be noted that reporting and method detection limits of all the analytical methods
listed above will be at qualitative levels, aiding in the determination if the septic tank
fluid is a potential source to soil and groundwater. TPH analysis shall consist of diesel
range organics (DRO), gasoline range organics (GRO), and oil range organics (ORO)
fractions. If desired, the contractor may propose alternative analytical methods. All
proposed procedures are subject to the USACE project chemist’s approval.

3.2.3 Technical Memorandum Reporting

Technical memorandum reporting activities (i.e., category 1, steps 3 and 4 and category
2, steps 4 and 5) shall be completed by compiling and analyzing required data derived
from Baseline and Initial System Assessments, described above, for all category 1 and 2
septic tank systems. The overall purpose of developing this memorandum is to present
the basis, rationale, and criteria for sampling activities to be performed during Final
System Assessment work activities to fulfill RFI requirements and to obtain concurrence
from HAFB for these activities. Draft and final versions of the technical memorandum
shall be completed.

Primary elements, and their respective requirements, to be concisely presented in the
technical memorandum shall include:

e Previous Study and Record Search: Descriptions of all septic tank system components
and historical use(s) of their respective buildings.

e Visual Inspection: Documentation of results of visual inspection efforts, to include
supportive system component sketches and photographic documentation.

e Trenching Activities: Detailed discussion of overall trenching activities and results
pertaining to finding and exposing of distribution lines, septic tanks, and leachfield
as-built conditions.

e Fluid Sampling Activities: Presentation of analytical results obtained from fluid
sampling of septic tanks.

e Septic Tank System Re-Categorization: Rationale supporting the re-categorization of
category 2 systems into categories 1 or 3 shall be presented.

e Boring and Sampling Plan: Discuss in detail the rationale for boring placement and
soil sampling depths for category 1 systems and category 2 systems warranting
further investigation. Additionally, placement of a temporary groundwater
monitoring well and groundwater sample analysis to be performed shall also be
discussed.

e Supporting Figures, Tables, and Appendices: For each septic tank system site, a
figure shall be developed showing the plan-view layout of all system components.
The figures shall be to scale, include site coordinates and north arrow, and show all
proposed soil boring and groundwater monitoring well locations. Tank fluid
thickness and analytical data and appropriate system component physical data shall
be tabulated. Supporting documentation such as photographs (with descriptions of
system components) shall be included in the appendices.
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3.2.4 Final System Assessment

Final septic tank system assessment activities (i.e., category 1, step 5 and category 2, step
6) associated with obtaining required data to meet the purpose of this RFI include
fulfilling all sampling and analysis requirements presented in the finalized technical
memorandum. For each septic tank system retained for further investigation (i.e.,
initially identified category 1 systems and category 2 systems reorganized to category 1
systems) as a result of information presented in the finalized technical memorandum,
sampling and analysis requirements will consist of the installation of soil borings,
collecting soil samples, installation of a temporary groundwater monitoring well,
collection of a groundwater sample, and analysis of soil and groundwater samples. A
description of each of these sampling and analysis requirements is presented below.
Actual field investigative methodologies to meet the sampling and analysis requirements
are described in section 3.3.

3.24.1 Soil Boring Installation, Sample Collection, and Analysis

Within each septic tank system leachfield, three soil borings shall be completed at drain
line locations determined from trenching results (described in section 3.2.2). Soil borings
shall be completed using hollow stem auger (HAS) drilling techniques or direct push
technology (DPT) depending on the amount of soil required to be retained for sample
analysis. Using either the HSA or DPT drilling techniques, soil samples shall be
collected with a 5-foot long, stainless steel continuous sampling barrel to enable accurate
lithologic descriptions of materials encountered to be recorded on drill logs and provide a
sufficient retention volume of soil to fulfill analytical procedures. Two soil samples shall
be collected from each boring for analytical purposes, the first at the bottom and within 2
lateral feet of the leachfield distribution line and the second 5-feet directly below the first
sample. However, if the water table is encountered prior to the second soil-sample
collection interval, the soil sample shall be collected from just above the water table.

The analysis of soil samples collected for this RFI will follow USEPA protocol. A listing
of the septic tank systems and their currently known respective analytical suites are
shown in Table 3-1. (Final analytical suites for each system will be developed and
provided in the finalized technical memorandum primarily based on the historical use of
the building the septic tank system served and any septic tank fluid sample results that
may be obtained.) Field duplicates will be collected at the frequency of one in 10
samples collected or one per batch whichever is greater. MS/MSD samples will be
collected at a frequency of one set per 20 samples. The soil samples will be properly
preserved and shipped under strict chain-of-custody to a contractor selected laboratory
that meets USACE selection criteria. Required volumes and sample containers to support
potential soil COCs analysis are shown in Table 3-2. USEPA sample preparation and
analytical methods (shown as sample preparation/analytical method) for potential soil
COCs are as follows:

e TPH (DRO, GRO, ORO): 3550B/8015M
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VOCs: 5035B/8260B

SVOCs: 5550B/8270D

TAL Metals: 3050B/6010C and 7471A
Tritium: 906.0M/906.0M

Explosives: 8330B/8330B

3.24.2 Groundwater Monitoring Well Installation, Sample Collection, and
Analysis

Within each septic tank system leachfield, one temporary groundwater monitoring well
shall be installed. The soil boring for installation of the monitoring well shall be
completed using HAS or DPT drilling techniques. Using either the HSA or DPT drilling
techniques, soil samples shall be collected with a 5-foot long, stainless steel continuous
sampling barrel to enable accurate lithologic descriptions of materials encountered to be
recorded on drill logs. One of the borings utilized to collect soil samples described in
section 3.2.4.1 can be extended to accommodate monitoring well installation. The screen
of the monitoring well shall be placed such that a groundwater sample can be obtained
from the top of the saturated zone. One groundwater sample shall be collected from each
monitoring well. It should be noted that groundwater may not require testing if it is
determined that limited impacts to the soil column have been realized from the septic
tank’s leachfield, the groundwater is under confined conditions where recharge from the
leachfield would not impact it, or if previous monitoring has been performed at or near
the site from which conclusions can be drawn on any currently known impacts to the
groundwater.

The analysis of groundwater samples collected for this RFI will follow USEPA protocol.
A listing of the septic tank systems and their currently known respective analytical suites
are shown in Table 3-1. (Final analytical suites for each system will be developed and
provided in the finalized technical memorandum primarily based on the historical use of
the building the septic tank system served and any septic tank fluid sample results that
may be obtained.) Field duplicates will be collected at the frequency of one in 10
samples collected or one per batch whichever is greater. MS/MSD samples will be
collected at a frequency of one set per 20 samples. The groundwater samples will be
properly preserved and shipped under strict chain-of-custody to a contractor selected
laboratory that meets USACE selection criteria. Required volumes and sample
containers to support potential groundwater COCs analysis are shown in Table 3-2.
USEPA sample preparation and analytical methods (shown as sample
preparation/analytical method) for potential groundwater COCs are as follows:

TPH (DRO, GRO, ORO): 3510C/8015M
VOCs: 5030B/8260B

SVOCs: 3510 or 3520/8270D

TAL Metals: 3010A/6010C and 7470A
Tritium: 906.0M/906.0M

Explosives: 3535 or 8330B/8330B
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e TDS:160.1/160.1

3.2.5 Evaluate Analytical Results And Additional System Assessment

Evaluate analytical results and additional system assessment activities (i.e., category 1,
step6 and category 2, step7) shall be completed. Analytical results derived from
sampling and analysis of soil and groundwater completed during the final system
assessment activities (described in section 3.2.4) shall be completed to determine if
further delineation is required. Soil and groundwater analytical results will be evaluated
against SSLs and NMWQCC standards, respectively. Additionally, soil and groundwater
results will be evaluated against background concentration levels that are currently being
developed, as appropriate. If COC analytical results are at or below the comparative
concentration standards then additional delineation will not be required. However, if
COC analytical results exceed comparative concentration standards and are attributed to
the septic system then additional system assessment shall be performed until delineation
is achieved. Additional “step-out” sampling point locations and appropriate COCs shall
be determined for soil and groundwater as required. Completion of these additional
sampling points and analysis of the samples shall be performed to enable complete
horizontal and vertical COC delineation of the targeted medium. Field duplicates and
MS/MSD samples for soil and groundwater will be collected at frequencies outlined in
sections 3.2.4.1 and 3.2.4.2, respectively.

3.2.6 Remedial Investigation Report

A RFI report (i.e., category 1, step 7 and category 2, step 8) shall be developed based on
all activities associated with this project. All pertinent information shall be presented to
meet the purpose and objectives of the project. Rational for boring placement, COCs
selection, groundwater sampling needs shall be presented along with all applicable
supporting information such as septic tank system drawings, photographs, historical
building use, plume delineations, etc. Identification of data gaps and recommendations
for additional work shall be included if applicable.

A risk-based approach will be used to evaluate results from sampling activities at the site.
For any chemicals that are detected in soil, the concentration determined by laboratory
analysis will be evaluated against the SSLs provided in Appendix A of the revised
NMED guidance document Technical Background Document for Development of Soil
Screening Levels, Revision 4.0 NMED, 2006a).

In addition to the risk evaluation, metals and radionuclide concentrations for soil and
groundwater will be evaluated against the results of the base-wide background study
currently being developed and implemented, as appropriate.

For chemicals detected in groundwater, the results will be compared to the NMWQCC
published groundwater quality standards. The NMWQCC standards are for aquifers with
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TDS concentrations less than or equal to 10,000 mg/L (20.6.2.3101 New Mexico
Administrative Code). The TDS concentration is a direct measure of the presence of total
ions in the aquifer and is one of the primary criteria for classifying the aquifer based on
its use as a potential drinking water source. Under the NMWQCC regulations, if TDS in
groundwater is more than 10,000 mg/L, the aquifer is classified as non-potable and
results will be compared to the USEPA Maximum Containment Levels.

Based on the guidance provided by the NMED pertaining to the remediation of
petroleum-impacted sites at HAFB, a TPH screening level of 940 mg/kg will be used to
evaluate the laboratory analytical data. The 940 mg/kg action level for petroleum
contaminated soil is the Residential Direct Exposure Limit for kerosene and jet fuel,
listed in Table 2b of the New Mexico Environment Department TPH Screening
Guidelines NMED, 2006b).

3.3 Field Investigation Methodologies

Field investigation methodologies associated with obtaining required data to meet the
purpose of this RFT are presented in this section. These investigation methodologies will
support the completion of the septic tank system investigation plans for category 1 and 2
sites presented in section 3.1.

3.3.1 Pre-Investigation Requirements

Before site-specific activities can begin, there are several pre-investigation documents
and approval requirements to be met, including Air Force Form (AF Fm) 332 approval,
base dig permits with utility clearances, site security measures, and facility manager
notifications of the intended operations. The contractor will coordinate project requests
for base installation support services through the 49" CES/CEV. Pertinent to the start of
activities, a pre-investigation meeting and site walk-through will be conducted with the
USACE resident engineer or their assignee, HAFB personnel, and the contractor’s site
manager, to inspect site-specific conditions for equipment access, equipment staging,
decontamination area(s), potential site hazards, and emergency evacuation routes. Also
reviewed at this time will be project procedures in accordance with the schedule and
planned activities.

3.31.1 AF Form 332

Prior to initiating the confirmatory sampling activities, a completed and approved AF FM
332 will be obtained. This form seeks the authorization of construction work at HAFB
and is required for the initiation of any construction type work, where the work activities
described in this work plan meet the definition of construction type work. This work
order describes what activities will take place at each respective location.
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3.3.1.2 Dig Permit/Utility Clearances

Prior to the submittal of the dig permit(s) (AF Fm 103), the drilling and trenching
locations will be clearly delineated by the contractor with marker flags, stakes, or paint,
as appropriate to the surface material. Utility clearance approvals will be completed by
the appropriate HAFB utility office (e.g., telephone, sewer, water, natural gas, etc.).
Upon receipt of the approved dig permit with the utility clearances, the contractor’s site
manager or other authorized contractor project personnel will complete a site walk-
through confirming the dig permit authorization and make any required changes.

3.3.1.3  Site Security

Site security is concerned with safety at the sampling locations during all trenching,
drilling, and sampling activities and will be addressed as outlined in the Basewide Health
and Safety Plan (Bhate, 2003b) and any addendum to the plan. At a minimum the
exclusion zone at each trenching and sampling location will be secured with caution tape,
and traffic cones surrounding the perimeter of the location. The size of each exclusion
zone will be determined by the size of the digging and support equipment, and the
prevailing sampling location conditions. Open boreholes will not be left unattended
without first securing the immediate area surrounding the borehole, and covering the
opening so that it does not become a hazard. Open trenches shall never be left
unattended.

3.3.2 Field Activities

3.3.21 Investigation Methodology Requirements

Field activities will be performed in accordance with quality assurance and the health and
safety requirements presented in Chapters 4 and 5, respectively, as well as other
applicable USACE mandated procedures for laboratories. The field work for sampling
activities will be conducted in accordance with approved HAFB standard operating
procedures (SOPs) provided in the Basewide Quality Assurance Project Plan (QAPP)
(Bhate, 2003a) and in Appendix B of this work plan. These SOPs outline methodologies
for soil boring advancement, soil sampling, soil sample description, groundwater
sampling, sample management, equipment decontamination, and chain-of-custody
procedures. Sample nomenclature will follow the Environmental Restoration Program
Information Management System (ERPIMS) format. The specific approved HAFB SOPs
for this sampling event are listed below:

e HAFB SOP-1, Documentation, Sample Handling, Chain-of-Custody, and Shipping

e HAFB SOP-2, Sampling Equipment Decontamination

e HAFB SOP-3, Staking, Utility Clearance, and Permitting

e HAFB SOP-4, Direct Push Sampling for Soil and Groundwater
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HAFB SOP-5, Soil Sampling for Chemical Analysis

HAFB SOP-6, Procedure for Field Screening of Volatile Organics
HAFB SOP-7, Lithologic Description and Geotechnical Sampling
HAFB SOP-8, Groundwater Sampling for Chemical Analysis

HAFB SOP-9, Field Management of Investigation-Derived Waste (IDW)
HAFB SOP-10, Borehole Abandonment and Site Restoration

An approved SOP for trenching (to verify/determine locations and depths of distribution
lines, septic tanks, and drain fields) and septic tank sampling do not exist, therefore field
methodologies associated with these two activities will be described in this chapter.
Further information on surveying requirements, temporary monitoring well construction
materials, groundwater sampling procedures in addition to those outlined in SOP-8, and
soil and groundwater sample identification will be presented below.

3.3.2.1.1 Septic Tank Fluid Sampling

After the septic tank is located, the top shall be removed and a bailer lowered into the
tank to determine if fluid is present. If fluid is present in the septic tank, a sample shall
be retained in the bailer, emptied into appropriate sample containers, and analyzed for
potential COCs identified during historical uses of the building the septic tank system
serviced. The thickness of the fluid and any layering within the fluid, due to density
differences, shall be measured and recorded. The distance to the bottom of the septic
tank from the surface and top of the tank shall be measured by lowering a graduated
device (e.g., tape measure, rod, etc.) and recorded. Appropriate air monitoring shall be
conducted during all field activities associated with the septic tank fluid sampling. A
specific section shall be included in a health and safety plan addressing all pertinent
safety concerns respective of trenching activities.

3.3.2.1.2 Temporary Groundwater Monitoring Well Construction

A temporary groundwater monitoring well shall be installed at each required septic tank
system site for purposes of obtaining groundwater samples to determine if negative
impacts to groundwater have been found. Septic tank system sites and the actual
locations of the monitoring wells shall be identified in the finalized technical
memorandum, but they shall be confined to leachfield areas. Borings utilized to obtain
soil samples from the leachfields may be extended and used to install the monitoring
wells if they meet location criteria. The anticipated maximum depth of groundwater is
approximately 25 feet bgs.

Temporary monitoring wells shall be constructed of 10-foot, 1-inch nominal diameter,
0.010- or 0.020-inch slotted schedule 40 polyvinyl chloride (PVC) pre-packed screen
(10/20 Colorado silica sand). The riser shall be comprised of flush threaded, 1-inch
nominal diameter, PVC casing. The casing shall extend at least 2 feet above the ground’s
surface and be capped. The screen shall be placed so it straddles the water table and is
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submerged at least 5 feet. At a minimum, 2 feet of annular space above the top of the
screen shall be capped with granular bentonite or Y4-inch diameter bentonite pellets. As
these are temporary monitoring wells, the remainder of the borehole shall be backfilled
with a bentonite grout slurry.

3.3.2.1.3 Groundwater Sampling

One groundwater sample shall be collected from each temporary groundwater monitoring
well. In general, sampling activities shall be conducted in accordance with HAFB SOP-1
and HAFB SOP-8. Prior to the collection of a groundwater sample, depth to water and
total well depth measurements shall be taken with using an electronic water level
indicator and recorded on the sampling form. Groundwater shall be purged from the well
using a peristaltic or small diameter submersible pump as needed. The sample tubing or
pump intake shall be set in the bottom third of the submerged portion of the screen. Field
measurements of pH, temperature, dissolved oxygen, oxidation reduction potential,
conductivity, turbidity, and groundwater level shall be measured and recorded during
well purging activities. The wells shall be purged until at least three well volumes have
been removed, and the water level, pH, dissolved oxygen, oxidation reduction potential,
conductivity, and turbidity have stabilized by +/- 10 percent for at least three consecutive
readings. After purging of three well volumes and stabilization of field parameters have
been achieved, the sample shall be collected from the discharge tubing (all monitoring
equipment shall be removed from the discharge tubing, i.e., flow-through cell, prior to
obtaining a sample). (If the well pumps dry, a sample shall be obtained as soon as the
well has sufficiently recharged.) At each septic tank system site the groundwater sample
shall be analyzed for the same respective COCs required for soil analysis, as appropriate.

3.3.2.1.4 Soil and Groundwater Sample ldentification

Each sample collected will be identified on the sample label and chain-of-custody
records, regardless of type. Sample documentation, handling, and shipping will be in
accordance with HAFB SOP-1. Sample collection information inclusive of the container
type, quantity for soil and groundwater samples, and sample identification nomenclature
for all samples collected during this SWMU Septic Tank project will be performed in
accordance with the QAPP Addendum. Field duplicate samples will appear in sequence
with the regular samples. An example of the soil sample identification nomenclature for
soil samples collected from a boring will be as follows:

ST308-SB0O1-5-a

Investigation identifier: ST308 = Septic Tank and site number (e.g., Building 308)
Sample type identifier: SB = soil boring

Sequential soil boring number: 01, 02, 03, etc.

Ending depth below ground surface of sample interval: 5
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Reserved for (quality assurance [QA]) sample identifiers: a = field duplicate, TB
= trip blank, MS = matrix spike, MSD = matrix spike duplicate

An example of the groundwater sample identification nomenclature for groundwater
samples collected from a temporary monitoring well will be as follows:

ST308-TMWO01-a

Investigation identifier: ST308 = Septic Tank and site number (e.g., Building 308)
Sample type identifier: TMW = temporary monitoring well

Temporary monitoring well number: 01, 02, 03, etc. (should require only 01)
Reserved for (QA) sample identifiers: a = field duplicate, TB = trip blank, MS =
matrix spike, MSD = matrix spike duplicate

An example of the septic tank fluid sample identification nomenclature for samples
collected from a septic tank will be as follows:

ST308-TF01-a

Investigation identifier: ST308 = Septic Tank and site number (e.g., Building 308)
Sample type identifier: TF = tank fluid

Sequential tank number: 01, 02, 03, etc. (should require only 01)

Reserved for (QA) sample identifiers: a = field duplicate, TB = trip blank, MS =
matrix spike, MSD = matrix spike duplicate

3.3.2.1.5 Trenching

Trenches shall be dug for purposes of identifying the location and depths of distribution
lines, septic tanks, and leachfield septic system components as described in section 3.2.2.
The trenches shall only expose, and not excavate or remove, the system components.
The trenches shall be dug with a backhoe capable of reaching 5-10 feet bgs with a
minimum width of 1 foot. Trench depths and lengths shall be kept as shallow and short,
respectively, as possible to minimize disruption of the land surface. Spoils from the
trench shall be placed next to the trench on plastic, and returned to the trench after
required information is obtained. During trench backfill, the soils shall be compacted at
1- to 2-foot lifts with the backhoe’s buck and tracks/tires at the ground’s surface. Air
monitoring shall be commenced during trenching and under no circumstances shall
anyone be allowed to enter a trench. Surveying stakes shall be placed and labeled to
identify the septic system components. All pertinent information shall be recorded in a
field book for later reference.

3.3.2.1.6 Surveying
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Survey coordinates of the ground’s surface shall be obtained where the septic tank
distribution line leaves the building it served and where it enters the septic tank, where it
leaves the septic tank to enter the leachfield, and at soil boring locations. At soil boring
locations, a surveying stake labeled with the boring’s location number will be placed at or
immediately adjacent to the actual boring location. Additionally, survey coordinates of
the temporary monitoring wells, to include the ground’s surface and top of well casing,
shall also be obtained. A qualified surveyor will perform the measurements with
Trimble® Geometrics Pro XR global positioning system (GPS) equipment in accordance
with methods described in the Basewide QAPP. All horizontal coordinates will be
referenced to the State Plane Coordinate system, New Mexico Central and surveyed to an
accuracy of +/- 1.0 foot. Vertical elevations will be referenced to North American Datum
(NAD) 1983 coordinate system to an accuracy of +/-0.01 foot.

3.3.2.1.7 Restoration

Upon completion of all field activities, the sampling locations will be restored to their
original condition or that acceptable to the HAFB representative. All activity areas shall
be canvassed for trash, debris, etc. during working activities and at completion of field
work.
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4 PROJECT QUALITY ASSURANCE

4.1 Data Quality Objectives Process

To support the overall investigation objectives, chemical specific DQOs have been
established in addition to the overall project DQOs presented in Chapter 1. These DQOs
are qualitative and quantitative statements that specify the quality of data required too
meet the goals of site characterization, risk assessments, and remedial design. Data
developed during the investigation will be used to support site-specific studies of the
SWMUs under consideration in this work plan.

DQOs will be used to:

¢ Ensure data comparability through the use of standard methods and controlled
systems to collect and analyze samples.

e Provide analytical results of known and acceptable precision and accuracy; and to
provide a minimum of 95 percent data completeness for analytical results
representing each matrix-method combination.

The level of analytical support to meet these goals will be both screening and definitive
data. Prior to initiating any field work, the contractor shall submit a Site Specific
Addendum to the Basewide Quality Assurance Project Plan to the USACE for approval.
This addendum will allow the contractor to implement appropriate additional site specific
quality assurance criteria (not identified in the Basewide QAPP (Bhate, 2003a)) to meet
project data quality requirements. The detection reporting limits for all analytical
parameters and quality assurance sampling requirements (duplicate and MS/MSD) shall
be summarized by the contractor in the addendum. As part of analytical reporting
requirements for the definitive data, all reporting laboratories performing work under this
work plan will provide the following data, in addition to the data deliverables that may be
described in the Site Specific Addendum to the Quality Assurance Project Plan:

e Sample identification numbers cross-referenced with laboratory identification
numbers and quality control (QC) sample numbers.

e Problems with arriving samples noted on chain-of-custody.

e Each analyte reported as an actual value or less than a specified detection limit.

o Dilution factors, preparation dates, and analysis dates.

QC sample results for laboratory blanks, surrogate spikes, matrix spikes (MS), laboratory
control samples (LCS), field duplicates, and trip blanks will be used to evaluate the
reliability of the data. The data developed during the investigation will meet the chosen
objectives for precision, accuracy, representativeness, completeness, comparability, and
sensitivity.
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411 Precision

Precision is a measure of the degree of reproducibility of an analytical value and is used
as a check on the quality of the sampling and analytical procedures. Laboratory
replicates, field duplicates, and duplicate analysis (such as MS/MSD and LCS/LCS
duplicates [LCSD]) are used to quantify precision. Laboratory replicates measure the
analytical precision, whereas field duplicate analysis provides a precision measurement
that includes the sampling and the potential variability of the sample matrix.

Precision of the analytical method, at each stage is expressed in terms of a relative
percent difference (RPD) between duplicate determinations. A detailed calculation of the
RPD is presented in the Basewide QAPP. Soil sample measurements are usually less
precise than water sample measurements because it is more difficult to achieve a
homogeneous, representative sample. Based on this, the precision targets for soil field
duplicates will be an RPD of 30 or less. The laboratory RPDs shall be presented in the
Site Specific Addendum to the Basewide QAPP.

As mentioned in the previous section, field duplicates will be collected at the frequency
of one in 10 samples collected or one per batch whichever is greater. MS/MSD samples
will be collected at a frequency of one set per 20 samples.

41.2 Accuracy

Accuracy is the degree to which a measurement agrees with the actual value, i.e., the
amount of measurement bias. Accuracy is expressed as a percent recovery (%R) of a
known concentration of referenced material. For the background study at HAFB,
MS/MSDs will be used to determine the accuracy for a given method and sample matrix.
An aliquot of a normal sample will be designated as the MS/MSD. The laboratory will
spike the MS/MSD sample set as a described below.

The spiked compounds will include representative compounds that are qualified during
the method, and spiked during sample preparation, on a specially prepared aliquot of the
sample matrix. Results of these spiked aliquots are then compared to the native
concentrations of the analytes spiked, and a %R is calculated. The %R of the spiked
compound is used as an assessment of analytical accuracy on the sample matrix analyzed,
which is essential in identifying sample matrix interferences. The %R will be between 75
and 125 percent.

4.1.3 Completeness

Data completeness represents the percentage of valid data collection from a
sampling/analytical program or measurement system compared to the amount expected to
be obtained under optimal conditions. The completeness goal for the definitive samples
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1s 95%. The completeness results will be calculated following data validation and
review.

4.1.4 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which sample
data actually represent the matrix conditions. Requirements and procedures for sample
collection and handling are designed to maximize sample representativeness.
Representativeness can also be monitored by reviewing field documentation and by
performing field QA audits. The determination of the representativeness of the data will
be performed by:

o Comparing actual sampling procedures and chain-of-custody forms to those described
in the work plan.

e Identifying and eliminating non-representative data in site characterization activities.

¢ Evaluating holding times and condition of samples on arrival at the laboratory.

The objective of this element is to eliminate all non-representative data.

4.1.5 Comparability

Comparability is a qualitative measure of the confidence with which one data set can be
compared to another. These data sets include data generated by different laboratories,
data generated by laboratories in previous investigative phases, data generated by the
same laboratory over a period of several years, or data obtained using differing sampling
techniques or analytical protocols. The measurement comparability objective of this
work plan is to generate consistent data using standard test methods, standard field data
sheets, and uniform concentration units. These data are intended to be accepted and used
by other investigators who are considering specific sites within HAFB.

4.1.6 Sensitivity

Sensitivity is a general term referring to the calibration sensitivity and the analytical
sensitivity of a piece of equipment, used to establish detection/quantitation/reporting
limits. Several limits have been established to describe sensitivity requirements (i.e.,
instrument detection limits [IDLs], method detection limit [MDLs], practical quantitation
limits [PQLs], reporting limits [RLs]). Because IDLs and MDLs are normally based on a
reagent water matrix or a purified soil matrix, published IDLs and MDLs are presumed
not to be consistently achievable for environmental samples. It is because of this
inconsistency and the goal to promote the generation of comparable data that the
following definitions shall be used to meet the project DQOs:
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e [DL - The IDL reference the absolute limit of detection for a compound or analyte in
a media that is free from matrix interference at a level greater than two times the
noise level f the instrument. Certain programs require the laboratory to publish IDLs
on an annual basis; however, achievement of these detection levels generally cannot
be met during routine analyses.

e MDL — The MDL is the minimum concentration of an analyte that can be measured
and reported with 99 percent confidence that the analyte concentration is greater than
zero, and is determined from the analysis of the sample in a given matrix containing
the analyte. The laboratory is required to perform an MDL study during the initial
setup of the analytical procedure and annually thereafter. An MDL study is also
performed whenever the basic chemistry of the procedure is changed. When MDLs
are reported with analytical data, they should be adjusted for sample weight, moisture
content, and volumetric dilution on a per sample basis. The project specific MDLs
shall be presented in the Site Specific Addendum to the Basewide QAPP.

e PQL — Because of the amount of error associated with results quantitated at the IDL
or MDL and the fact that the MDL may not be attainable for the project matrices, the
PQL is established at a factor of 5 to 10 times the MDL, but no lower than 3 times the
MDL for the target analytes. The PQL represents the value at which the laboratory
has demonstrated the ability to reliably quantitate target analytes within a prescribed
performance criterion for the method performed. The PQL is often based on the
lowest standard used in the initial calibration curve or as a low-level calibration
verification standard.

e RL —The RL is the threshold value below which the laboratory reports a result as
non-detected and is established at a level between the laboratory’s PQL and the level
needed to meet project requirements. The RL is usually based upon project-specific
requirements including risk-based concentrations of concern, or regulatory action
levels. The RLs for this project shall be presented in the Site Specific Addendum to
the Basewide QAPP.

4.1.7 Data Validation

Data validation includes the elements of verification, in which a complete accuracy check
of the laboratory hardcopies are checked against the electronic data deliverables (EDD),
in order to assure agreement; however, the assessment process is designed to result in
data that are of “known” accuracy and precision. Individual data that cannot be validated
under established criteria for acceptance are flagged to indicate that the results are either
estimated, or unusable. Validation is an alternative to adversarial review and is
performed by a qualified chemist who can exercise the use of professional judgment
during the qualification process.
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A 100% data validation of the definitive analytical data will be conducted by the
contractor’s project chemist, in order to verify compliance with the Basewide QAPP (and
Site Specific Addendum as applicable) and the specified methodology. Data validation
procedures will be based on USEPA National Functional Guidelines for Organic Data
Review (USEPA, 1999), and the USEPA National Functional Guidelines for Inorganic
Data Review (USEPA, 2004). Upon completion of the data validation process, the
usability of the data will be determined and reported.

4.2 Standard Operating Procedures

A complete listing and presentation of applicable approved SOPs for completing the field
sampling activities are located in Appendix A of the Basewide QAPP. Additionally, the
SOPs are currently provided in Appendix B of this work plan.

4.3 Sample ldentification

Each environmental sample (including field QC samples) will be identified on the sample
label (which will be attached to the individual sample container) and the chain-of-custody
records. Field duplicates will be submitted with other field samples and will appear in
sequence with the regular samples. The sample identifier nomenclature will adhere to the
procedures and guidelines established in Basewide QAPP. Sample labeling procedures
will adhere to the format provided in the Basewide QAPP.

4.4 Project Documentation

The field operations documentation will provide consistent procedures and formats for
documentation and management of field records and collected samples.

4.41 Sample Documentation

Sample documentation, identification, and tracking will adhere to the prescribed methods
found in the Basewide QAPP. All sampling activities will include documentation of
significant activities, potential environmental influences during sampling, field variances,
and sample identification information. At a minimum, field logbooks will be utilize to
record dates and times, sampling protocols, project numbers, and sampler’s name. Other
pertinent information will include chain-of-custody numbers and air-bill tracking number.
Chain-of-custody forms will be completed and included with each sample shipment; on
chain-of-custody per cooler.

At a minimum, the following sample collection information will be recorded in the field
logbook:
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Date and time

Sample identification number

Project number

Sampler name

Preservative(s) used

Analysis

Map or schematic of sampling location (to be provided in technical memorandum
submitted to stakeholders for review)

4.4.2 Field Logbook

Personnel will use only bound field logbooks for the maintenance of field records. The
project manager will ensure that all field notes can be efficiently traced, filed, and
retrieved. All entries will be recorded in indelible, waterproof ink. If errors are made,
corrections will be made by crossing a single line through the error, correcting the
information, and initialing and dating the correction. Entries in the field logbook will be
made as described below.

Documentation of reporting of events and activities will be made in chronological order
on the right page of an open logbook. All entries will be dated and time of entry
recorded. At the beginning of each day’s entry, the personnel will draw a diagonal line
originating from the bottom left corner of the page to the conclusion of the entry and sign
along the line indicating the conclusion of the entry or day’s activity. Once completed,
the field logbooks become accountable documents and will be maintained as part of the
project files. The following general requirements apply to field logbooks:

e The left page of the logbook will be used for auxiliary reporting such as sketches,
table, etc.

e The date will be recorded at the top of every page in the left-hand corner of the right
page.

o The time of entry recordings will be in columnar form down the left-hand side of the
right page.

4.4.3 Field Screening Data

The field analytical data collected at the sampling locations will include the field
screening readings for selection of personal protective equipment (PPE), as well as field
screening for headspace analysis. The breathing zone of the soil sampling and
exploratory trenching locations and septic tank access points will be screened in the field
at the time these efforts are performed for VOCs utilizing an organic vapor analyzer
(OVA) or appropriate photoionization detector (PID). If a high a high humidity condition
exists at the time of sample collection, a flame-ionization detector (FID) is recommended
because a PID is not a completely reliable screening instrument under these conditions.
The field screening data will be recorded in the field logbook and drill log as appropriate.
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4.4.4 Data Reporting

Data collected during the sampling of screening and definitive samples, will be reported
according to the Basewide QAPP (and Site Specific Addendum as applicable). The data
will be provided in tabular form as well as an appendix of the original laboratory
analytical report. Figures and/or graphical depictions (e.g., chromatographs, etc.) will be
generated indicating concentrations of the respective media for all samples. An ERPIMS
submittal will be required for this project.

4.5 Organization and Schedule

The USACE prepared this work plan to serve as the primary overall working document
for the project. The contractor performing the actual field work shall provide to the
USACE for review an organizational chart outlining key personnel and their duties (to
include office and field personnel). Additionally, a schedule shall be developed and
submitted by the contractor detailing primary work elements and start dates and
associated work durations. It should be noted that initiation of work other than the
development of this work plan will be dependant on funding availability.
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5 HEALTH AND SAFETY REQUIREMENTS

Project health and safety practices will adhere to the approved Basewide Health and
Safety Plan (Bhate, 2003b). Prior to initiating any field work, the contractor shall submit
a Site Specific Addendum to the Basewide Health and Safety Plan to the USACE for
approval. This addendum will allow the contractor to implement appropriate additional
safety criteria (not identified in the Basewide Health and Safety Plan) to meet project
safety requirements. A specific section shall be included in the addendum to the
approved Basewide Health and Safety Plan addressing all pertinent safety concerns
respective of trenching activities. It is anticipated that no greater than modified level D
PPE will be required to complete the investigation activities. This includes at a
minimum: Occupational Safety and Health Administration (OSHA) approved safety
shoes, American National Standards Institute (ANSI) approved safety glasses (Z87.1) and
hard hat (Z89.1-1997: type 1), sleeved shirt and long pants, and as required, hearing
protection, leather work gloves, and nitrile gloves during sampling.
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