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NOTICE

This work plan has been prepared for the U.S. Air Force by MWH Americas, Inc., to aid in the
implementation of a final remedial action plan under the Installation Restoration Program (IRP). As the
plan relates to actual or possible releases of potentially hazardous substances, its release prior to an Air
Force final decision on remedial action may be in the public's interest. The limited objectives of this

plan and the ongoing nature of the IRP, along with the evolving knowledge of site conditions and
chemical effects on the environment and health, must be considered when evaluating this plan, because

subsequent facts may become known that may make this plan premature or inaccurate.

A copy of this document is available for public review at the Albuquerque Technical and Vocational
Institute, Montoya Campus Library Reference Section, at 4700 Morris NE, Albuquerque, New Mexico.

Government agencies and their contractors registered with the Defense Technical Information Center
should direct requests for copies of this study to the Defense Technical Information Center, Cameron
Station, Alexandria, Virginia 22304-6145.

Nongovernment agencies may purchase copies of this document from the National Technical Information
Service, 5285 Port Royal Road, Springfield, Virginia 22161.
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PREFACE

PREFACE

This work plan specifies the activities that will be performed for a Resource Conservation and Recovery
Act facility investigation at Solid Waste Management Unit WP-26, Sewage Lagoons and Golf Course
Pond. The work plan addresses the requirements for Project MHMV03-7023, as designated in the U.S.
Air Force statement of work dated July 29, 2003.

This work plan was prepared by MWH Americas, Inc., from January through July 2004. Arthur Hatfield
served as Project Manager for the Air Force Center for Environmental Excellence.

MWH Americas l_rojeKaren E'Jar°cld']_'G ct Manager _undar D. Peterson, PEIMWH Americas Task Manager
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This work plan presents the organization, functional activities, and project-specific quality assurance
(QA) and quality control (QC) procedures for a Resource Conservation and Recovery Act (RCRA)
facility investigation (RFI) at Solid Waste Management Unit (SWMU) WP-26, Sewage Lagoons and Golf
Course Pond, at Kirtland Air Force Base (AFB), New Mexico. The vadose zone beneath the former

sewage lagoons will be the only area investigated by this RFI. The specific tasks outlined for the RFI in

this work plan include conducting a soil gas survey, conducting a geophysical survey, installing and
surveying two perched aquifer monitoring wells, and sampling groundwater and investigation-derived
waste.

The data collected during the soil gas survey, geophysical survey, and monitoring well installation, along
with groundwater samples collected from the installed monitoring wells, will be used to assess impacts
from contamination at the former sewage lagoons at SWMU WP-26. These data will also be used to

assess possible further actions for the remediation of trichloroethylene (TCE) at the former sewage
lagoons.

This work plan was developed to serve as a guide in the field. It contains a site description, results from
previous investigations, proposed field activities, proposed sampling activities and their rationale, a site-
specific safety and health plan, and a QA project plan.

A soil gas survey will be performed within and around the former sewage lagoons (WP-26). This
assessment will help determine impacts from WP-26 from the surface to a depth of approximately 250
feet below ground surface (bgs). The geophysical survey will consist of an electric dipole study utilizing
perched and regional aquifer monitoring wells to map the extent of perched water in and around the
former sewage lagoons. Two proposed monitoring wells will be installed according to data gathered
during the soil gas survey and geophysical survey. These wells will assist in the delineation of TCE
impact to the vadose zone and perched aquifer. Soil, groundwater, and soil gas samples will be collected
during the investigations.
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SECTION 1

1.0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) work plan has been
developed to guide activities at Solid Waste Management Unit (SWMU) WP-26, Sewage Lagoons and
Golf Course Pond, at Kirtland Air Force Base (AFB), New Mexico (Figure 1-1). The vadose zone and
perched groundwater beneath the former sewage lagoons will be investigated by this RFI. No
investigation will be conducted at the golf course main pond during this effort. The planned effort

includes conducting a soil gas survey, conducting a geophysical survey, and installing and sampling two
groundwater monitoring wells as part of the Installation Restoration Program (IRP) under contract
number F41624-03-D-8608, Delivery Order 06, Modification 2, in accordance with the U.S. Air Force
(USAF) Statement of Work dated July 29, 2003.

1.1 Objectivesand Scope

The objective of this RFI is to investigate the presence of trichloroethylene (TCE) in the vadose zone and
perched aquifer beneath the former sewage lagoons. The proposed activities at SWMU WP-26 include
conducting a soil gas survey, conducting a geophysical survey, installing and surveying two perched
aquifer monitoring wells, and sampling soil, groundwater, and investigation-derived waste. The
investigation will assess the vertical and horizontal extent of TCE-contaminated soil gas and
groundwater. The soil gas survey will assess the extent of TCE contamination in the vadose zone. The

geophysical survey will assess the extent of perched water in and around the former sewage lagoons.
Well locations will be selected, according to soil gas and geophysical survey results, to fill identified data
gaps, refine the existing site conceptual model, and aid in predicting contaminant fate and transport.

This RFI work plan was developed to serve as a guide in the field and contains a site description, results
of previous investigations, and a site-specific work plan and rationale. This RFI will be conducted in
accordance with the Final Base-Wide Plans for Investigations under the Installation Restoration

Program, Kirtland Air Force Base, Albuquerque, New Mexico (BWP) (USAF, 1996), the site-specific
safety and health plan (SSHP) addendum presented in Appendix A, and applicable regulations of the New
Mexico Environment Department (NMED).

1.2 Approachand Implementation

The Kirtland AFB effort to identify the extent of TCE contamination in perched groundwater near the
former sewage lagoons will be aided through the soil gas survey, geophysical survey, and installation and
sampling of two new perched groundwater monitoring wells. Soil samples will be collected to define site
lithology and further characterize contaminant transport. The two wells will be installed at locations to
further delineate the impact of contaminants on shallow groundwater. Completing these two additional
monitoring wells will aid in investigating the TCE contamination.

Kirtland AFB July 2004
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SECTION 1

1.3 Background Issues

1.3.1 Regulatory Requirements

SWMU WP-26 covers the former sewage lagoons and the golf course main pond (GCMP) around

Kirtland AFB. Only the sewage lagoons will be investigated for this RFI. This RFI is being performed

to satisfy the requirements of the Kirtland AFB RCRA Part B permit. Samples will be collected and

analyzed in compliance with applicable regulations of the NMED. This work plan was prepared in
accordance with the RPMP [RCRA Permits Management Program] Document Requirement Guide

provided to Kirtland AFB by the NMED (NMED, 1998).

1.3.2 Other Issues

This work plan defines the procedures that will be followed to conduct the soil gas survey, geophysical

survey, and install and sample the perched groundwater monitoring wells for investigation of TCE

impacts near the former sewage lagoons. The following documents serve as procedural guidance for the
RFI:

• ]1_ Base-Wide Final Project Management Plan (USAF, 1996)

• IRP Base-Wide Final Data Collection Quality Assurance Plan (DCQAP) consisting of Part I:

Field Sampling Plan (FSP), and Part II: Quality Assurance Project Plan (QAPP) (USAF, 1996)

• IRP Base-Wide Final Data Management Plan (DMP) (USAF, 1996)

• IRP Base-Wide Final SSHP (USAF, 1996)

• IRP Base-Wide Final Investigation-Derived Waste Management Plan (IDWMP) (USAF, 1996)

• ]I_ Base-Wide Final Community Relations Plan (CRP) (USAF, 1996)

The procedures detailed in the base-wide plans will be adhered to for the RFI activities unless they are

specifically modified by this work plan or the SSHP addendum (Appendix A).

Kirtland AFB July 2004
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SECTION I

1.4 Data Quality Objectives Process

This RFI work plan was prepared in accordance with the data quality objectives (DQOs) development

process specified in the Final Base-Wide Plans for Investigations under the Installation Restoration

Program, Kirtland Air Force Base, Albuquerque, New Mexico (USAF, 1996).

Specific DQOs were developed, building upon recommendations made as the result of previous

investigations. DQOs for the analytical data and an outline of quality assurance/quality control (QA/QC)

samples to be collected are presented in Section 3.0. A QAPP was prepared for this work plan and is
included as Appendix B.
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SECTION 2

2.0 SOLID WASTE MANAGEMENT UNIT WP-26, SEWAGE LAGOONS
AND GOLF COURSE POND

2.1 Characterizationand Setting

This section presents the site description, operational history, and waste characteristics of SWMU
WP-26, Sewage Lagoons and Golf Course Pond.

2.1.1 Site Description

The former sewage lagoons are located 1.5 miles southeast of the main runway at the Albuquerque
International Sunport and are situated between Aircraft Pad No. 5 and the Vertical Pulse Dipole (VPD)
Facilities (Figure 2-1). The sewage lagoons were constructed in 1962 and comprised unlined north and
south square cells separated by an earthen wall. Each lagoon covered approximately 7 acres (14 acres for
both sewage lagoons). A fenced enclosure limits access to the sewage lagoons (USAF, 1993). The
lagoons were constructed on native soil and of local fill using onsite grading. During the mid-1970s,
the sides and slopes of the lagoons were reinforced with soil cement and capped with concrete to

minimize erosion. Two pipes discharged raw sewage into the center of each lagoon from a splitter box
located between and on the eastern boundary of the lagoons. Liquid levels in each lagoon were
contained by an elevated soil berm surrounding the perimeter. The lagoons shared a common berm
containing a pipe connecting the lagoons, which allowed liquids to pass freely between the north and
south lagoons. The sewage lagoons acted as settling ponds for raw sewage and provided treatment by
facultative microorganisms. Wastewater was transferred from the sewage lagoons to the GCMP by way
of a gravity-fed 15-inch sewage effluent line, which is listed as SWMU ST-51 (USAF, 1993).

2.1.2 Operational History

The sewage lagoons were constructed in 1962 and modifications were made in 1970 and 1975, when the
sides and slopes were reinforced with soil cement and capped with concrete to minimize berm erosion.
The lagoons received 40 to 100 percent of Kirtland AFB's residential and light industrial raw sewage
from April through October of each year from 1962 to 1987. From November through March, base
sewage was routed to the city of Albuquerque sanitary sewer system. Gauging was not performed at the
lagoons during operation, so the volume of raw sewage handled in any given year can only be estimated.
The combined north and south lagoons covered an area of 14 acres and were generally filled to a depth of
6 feet (ft) during use, resulting in a storage capacity of approximately 84 acre-ft (27.4 million gallons).
The sewage lagoons operated with a turnover rate of approximately 2 weeks, allowing approximately 330
million gallons of raw sewage to be handled from April through October each year.

Kirtland AFB July 2004
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Figure 2-1. Former Sewage Lagoons at Solid Waste Management Unit WP-26
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SECTION2

Effluent was transferred from the sewage lagoons to the GCMP through a gravity-draining effluent line.
The sewage lagoons were closed in 1987, and the remaining liquid was allowed to evaporate, leaving a
thin layer of sludge. The remaining sludge has largely been incorporated, by natural processes, into the
soil. The former sewage lagoons are no longer used for any purpose and are under post-closure care
(USAF, 2000).

2.1.3 Waste Characteristics

The waste stream that discharged to the sewage lagoons was presumably comparable to municipal
wastewater with commercial and light industrial components that received some pretreatment through
sumps, catch basins, and oil/water separators.

Wastewater decanted from the sewage treatment lagoons to the GCMP was of considerably better quality
than raw sewage. Residence time in the treatment lagoons allowed for settling, oxidation, and digestion
by facultative bacteria. The effluent from the lagoons probably retained an elevated concentration of
nitrate: the result of oxidation of organic wastes. The treated effluent supplied the inorganic nitrate ion
as an important nutrient to the golf course grass when the GCMP contents were pumped into the
irrigation system.

2.2 Investigative Approach

This section surnmarizes the previous investigations at the SWMU WP-26 sewage lagoons, presents a
site conceptual model, and recommends sampling and analysis activities to complete the characterization
of TCE in the vadose zone.

2.2.1 Existing Data

The former sewage lagoons have been investigated in several studies. The existing soil gas and
groundwater data for TCE and related constituents are summarized and referenced below.

2.2.1.1 Non-sampling Data

Non-sampling data is limited to visual inspections associated with previous investigations. The previous
investigations are described in the following sections.

KirtlandAFB July2004
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SECTION2

2.2.1.2 Sampling Data

Investigation results at the former sewage lagoons are outlined in the following subsections.

Stage 2 Resource Conservation and Recovery Act Facility Investigation

The Stage 2 RFI was performed at the sewage lagoons (SWMU WP-26) in 1989 and 1990 (USAF, 1993).
Water, soil, and sludge from the sewage lagoons were sampled and analyzed. No TCE or other

chlorinated solvents were detected. Elevated nitrate concentrations were detected in the regional aquifer
beneath the site, but there was no detection of volatile organic compounds (VOCs) in groundwater. Four
regional aquifer monitoring wells (KAFB 0501, 0502, 0503, and 0504) were installed around the sewage
lagoons.

The Stage 2A RFI was implemented to monitor groundwater beneath the sewage lagoons. Four sampling
events were conducted in 1991 and 1992. The groundwater was only sampled and analyzed for

chromium. Chromium was detected at concentrations ranging from 0.0024 milligrams per liter (mg/L) to
0.140 mg/L.

Post-Closure Monitoring and Long-Term Monitoring of Groundwater beneath the
Sewage Lagoons

The post-closure plan for the sewage lagoons and GCMP included quarterly groundwater monitoring to
assess the magnitude and extent of chromium contamination in groundwater beneath the former sewage
lagoons (USAF, 1994). Post-closure monitoring was conducted from 1994 to 1996 and did not include

sampling for VOCs in groundwater. Chromium concentrations ranged from not detected to 0.160 mg/L.

Long-term monitoring (LTM), conducted in 1996 and 1997, included sampling for VOCs. Toluene was
detected in one regional aquifer monitoring well but the value was suspect as it was not duplicated in any
other sampling event.

Supplemental Investigation for Post-Closure Activities at the Sewage Lagoons

In 1998 and 1999, a supplemental investigation for post-closure activities was conducted at the sewage
lagoons (USAF, 2000). This post-closure investigation was conducted in response to questions about the
source and transport pathways of chemicals, such as nitrate, that have been periodically observed in
regional groundwater beneath the sewage lagoons. Six soil borings were drilled and sampled at the
sewage treatment lagoons site. Monitoring wells KAFB-0505 and 0506 were completed within two of
the soil borings. Geophysical logging, including neutron, natural gamma, resistivity, and conductivity,
was conducted in monitoring wells KAFB-0505 (regional aquifer) and 0506 (perched aquifer). Soil
samples were analyzed for VOCs but only 2-butanone was detected in one borehole above the practical
quantitation limit. Benzene was positively identified in one soil sample but at a concentration below the

practical quantitation limit. Due to declining water levels, three regional aquifer monitoring wells,
KAFB-0501, -0502, and -0503, were abandoned with bentonite-cement grout (USAF, 2000).
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SECTION :?

Additional LTM of groundwater indicates the presence of TCE in perched groundwater above the U.S.
Environmental Protection Agency (EPA) Maximum Contaminant Level (MCL) of 5 micrograms per liter
(_tg/L)(40 CFR Part 141) (Table 2-1).

Table 2-1. Summary of Trichloroethylene and Related Volatile Organic Compounds
Detected at Solid Waste Management Unit WP-26, Former Sewage Lagoons,

Kirtland Air Force Base, New Mexico
Soil Gas

Sample Depth PCE TCE Total DCE VC

Date Sample Name ft bgs ppb-v ppb-v ppb-v ppb-v
February-03 WP2601Q103 180-205 ND 19.5 ND ND
February-03 WP2602BQ103 215-217 ND 90.8 11.2 ND
February-03 WP2602CQ103 230-232 ND 0.89J ND ND
February-03 WP2602DQ103 245-247 ND 0.5J ND ND

November-02 WP2601Q402 180-205 1.39 27.6 1.69 0.57J
November-02 WP2602BQ402 215-217 ND 8.1 0.92J ND
November-02 WP2602CQ402 230-232 ND ND ND ND
November-02 WP2602DQ402 245-247 ND ND ND ND
Groundwater

Sample Depth PCE TCE Total DCE VC
Date Sample Name ft bgs Fov/L pcj/L Fcj/L FoJL

December-98 KAFB0506 200-220 ND 7.3 ND ND
March-99 KAFB0506 200-220 ND 8.3 ND ND
June-99 KAFB0506 200-220 ND 8.7 ND ND

September-99 KAFB0506 200-220 ND 7.8 ND ND
February-03 KAFB2602A 195-197 0.23J 9.12 0.14J ND

Notes:
DCE=dichloroethylene PCE=perchtoroethylene pg/L=microgramsperliter
ftIxjs=feetbelowgroundsurface ppb-v=partsperbillionbyvolume VC=vinylchloride
J=estimatedconcentrationbelowthecontractreportinglimit. TCE=trichloreethylene ND=notdetected

Soil Gas and Groundwater Sampling

CH2M Hill installed a groundwater monitoring well and four soil gas monitoring points within the
former sewage lagoons in 2002. Well WP-2601 was installed as a perched aquifer monitoring well but is
dry and used as a soil vapor monitoring point. Soil gas monitoring points WP-2602 A, B, C, and D are
installed at successively deeper intervals. Soil gas monitoringpoint WP-2602A contains measurable
amounts of perched groundwater and was sampled for TCE in February 2003. TCE concentrations in
soil gas range from 0.5 to 90.8 parts per billion by volume (ppb-v) (CH2M Hill, 2003a). TCE was
measured above the EPAMCL of 5 Ixg/Lat a concentration of 9.12 _tg/Lin monitoring point WP-2602A
(Table 2-1) (CH2M Hill, 2003b).

2.2.2 Conceptual Model

A conceptual model for the TCE contamination at SWMU WP-26, former sewage lagoons, was
developed as part of this work plan.
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2.2.2.1 Nature and Extent of Contamination

TCE is present in soil gas and perched groundwater beneath the former sewage lagoons. Soil gas
concentrations have been detected up to 90.8 ppb-v. Perched groundwater concentrations have been

detected up to 9.12 _tg/L. TCE has not been detected in soil samples, indicating concentrations in the
vadose zone are low. The extent of chlorinated solvents in the vadose zone is currently unknown. TCE

has not been detected in the regional aquifer.

2.2.2.2 Fate and Transport

TCE is a chlorinated hydrocarbon that potentially can degrade in the natural environment. It is
frequently used in industrial applications as a degreaser. It may also occur as a degradation product of
perchloroethylene (PCE). TCE decomposes, most readily in reductive environments, to dichloroethylene
(DCE), vinyl chloride (VC), and ethylene. The high volatility of chlorinated solvents originally

prompted the disposal practice of pouring spent solvent on dry ground, resulting in impacts to
groundwater. Once chlorinated VOCs are in the saturated zone, volatility has no significant effect on
removing them without active remediation techniques.

TCE is a dense non-aqueous phase liquid (DNAPL). However, TCE has a high relative solubility, which
can cause a high level of contamination relative to a concentration considered harmful to health. Its low
absolute solubility and high specific gravity cause the rate of dissolution to be low enough to allow it to
sink upon reaching groundwater. Additionally, the high specific gravity relative to water means that only
a small head is required to facilitate penetration of the water table by free-phase product. TCE and its
degradation products have a low viscosity, which will allow them to migrate rapidly in the subsurface
where mobility is proportional to the density/viscosity ratio. Dissolved-phase TCE likely infiltrated into
the subsurface when the sewage lagoons were in active use. As TCE has not been detected in soil

samples, this would indicate there is little to no TCE in liquid phase in the subsurface.

As mentioned above, in-situ degradation of TCE occurs primarily in reducing environments. Chlorinated
solvents can be co-metabolized by anaerobic and facultative bacteria during consumption of a carbon
source. Aerobic degradation can occur, but is rare in naturally occurring environments. The subsurface
environment at Kirtland AFB is generally aerobic and lacking in naturally occurring carbon; therefore,
TCE is unlikely to degrade.

2.2.2.3 Data Gaps

There is little information about the TCE impacts at the former sewage lagoons. Data gaps consist of the
vertical and horizontal extent of TCE in both soil gas and perched groundwater at the site. The soil gas

survey, combined with the installation of shallow wells, will provide information to address these areas.
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2.2.3 Sampling Activities

The proposed scope of work at SWMU WP-26 includes conducting a soil gas survey, conducting a
geophysical survey, sampling subsurface soil, installing monitoring wells, and sampling groundwater to
define the aerial extent of TCE at the former sewage lagoons. The sampling activities conducted as part
of this RFI work plan will follow the protocol specified in the Kirtland AFB Base-Wide Plans for the IRP
(USAF, 1996).

2.2.3.1 Contaminant Source

The former sewage lagoons are the suspected source of TCE in soil gas and the perched aquifer. No
impacts to the regional aquifer have been found.

2.2.3.2 Media Characterization

Soil Gas Survey

A soil gas survey will be performed by installing nested multi-depth soil gas sampling points. Sixteen
boreholes will be drilled using direct-push technology (DPT) to an estimated depth of 100 to 125 ft
below ground surface (bgs) (Figure 2-2). Initial soil gas samples will be collected approximately every
25 ft during installation of the DPT boreholes. The soil gas samples will be analyzed by an onsite mobile
laboratory for VOCs and specifically TCE and related constituents using EPA Method Solid Waste
(SW)-846 8021B (EPA, 1996). Based on this initial soil gas data, three soil vapor monitoring points will
be installed within each of the DPT boreholes. Soil vapor monitoring points will be set in zones with the
highest detected VOC concentrations. If VOCs are not detected in the initial soil gas samples, the three
soil vapor monitoring points will be installed at 25 to 40 ft intervals, depending on borehole depth,
starting from the bottom of the DPT boreholes. The soil vapor monitoring points will be allowed to

equilibrate with the subsurface for one to two weeks then soil gas samples will be collected in Summa@
canisters from each monitoring point. The soil gas samples will be analyzed for VOCs by EPA Method
TO-15 (EPA, 1999) using an offsite laboratory.

Two boreholes will be installed to a depth below perched groundwater, approximately 250 ft bgs, using
the air rotary/casing hammer (ARCH) drilling method. These boreholes will be installed at locations
corresponding to the highest soil gas concentrations detected in the DPT boreholes. Subsurface soil
samples will be collected from these boreholes at 60-ft intervals using a split spoon sampler advanced
ahead of the drill bit to collect undisturbed soil samples. One subsurface soil sample will also be
collected from the bottom of each ARCH borehole to assess contaminant concentrations below the

perched groundwater. En Core@ samplers will be used to preserve soil samples for VOC analyses. The
subsurface soil samples will be analyzed for VOCs by EPA Method SW-846 8260, RCRA 8 metals by
EPA Methods SW846 6010B/7470A (EPA, 1996), nitrate/nitrite by EPA 300, ammonia by EPA.350.2,
total Kjeldahl nitrogen (TKN) by EPA 351.3 (EPA, 1993), and total organic carbon (TOC) by Walkley-
Black (American Society of Agronomy [ASA], 1982).
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The ARCH boreholes will be completed using a vadose zone FLUTe TM (Flexible Liner Underground
Technologies) fitted with four soil vapor sampling points at 60-ft intervals starting from the bottom of the
borehole. The manufacture's description of the vadose FLUTe TM is provided in Appendix C. The

FLUTe TM system will be allowed to equilibrate with the subsurface for approximately one to two weeks
then soil gas samples will be collected into Summa® canisters. The soil gas samples will be analyzed for
VOCs by EPA Method TO-15 (EPA, 1999) using an offsite laboratory.

Based on the results of the soil gas and subsurface soil sampling, additional DPT and/or ARCH boreholes
may be installed and sampled as described above. These additional boreholes would be installed to
further characterize the aerial or vertical extent of contamination, as needed.

AquaTrack Geophysical Survey

An electric dipole study will be performed to investigate the lateral extent of perched groundwater in and
around the former sewage lagoons at Kirtland AFB, New Mexico. AquaTrack is a patented geophysical
technology used to map groundwater bodies. A small alternating current is introduced through electrodes
placed in wells or in contact with surface water to be mapped. The strength of the resulting magnetic
field generated by the flow of current through the water bodies is measured from the ground surface at
multiple points in a grid pattern and recorded using a data logger. The locations of the measurements are
determined and recorded using an integrated global positioning system (GPS) unit. The magnetic field
data are then contoured and correlated to other hydrogeologic data.

The AquaTrack (groundwater mapping) survey will be conducted in and around the former sewage
lagoons. The study will consist of energizing the regional aquifer monitoring well KAFB-0505 and the
perched aquifer monitoring wells KAFB-2602A and KAFB-0506 (Figure 2-1). The current will follow

the perched aquifer bodies and return to the regional aquifer monitoring well. Survey lines will parallel
the north-south boundaries of the former sewage lagoons. Field data to be collected will include
coordinate locations and strength of the magnetic field created by the dipole. The resultant data will be
used to create maps showing the extent of the perched water bodies in and around the former sewage
lagoons.

Perched Aquifer Monitoring Well Installation

Based on the results of the soil gas survey and the AquaTrack geophysical survey, two perched aquifer
monitoring wells will be installed at locations indicating the presence of TCE in the subsurface and
perched groundwater.

Groundwater samples will be collected from the newly installed groundwater monitoring wells and
analyzed for VOCs by EPA Method SW-846 8260 (EPA, 1996), nitrate and nitrite by EPA Method 300,
ammonia by EPA Method 350.2, and TKN bye EPA Method 351.3 (EPA, 1993).

The proposed scope of work is summarized in Table 2-2. Table 2-3 summarizes the number of QC

samples, the analytical parameters, and the example sample identifiers required for this sampling and
analysis effort.
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Table 2-2. Proposed Sampfing for Solid Waste Management Unit WP-26, Former Sewage Lagoons,
Kirtland Air Force Base, New Mexico

Data Needs Investigation Location Number Analysis Selected
Technique of Analytical

Samples Option

Determine aerial Samplesoil vapor Boreholeswillbe located in 80 VOCs by SW-846 Definitive
extentof TCE in every25 feet in 18 and aroundtheformer 8021Ba

soil gas direct push sewage lagoons (onsite laboratory)
technology boreholes

Determine aerial Install 3 soil vapor Boreholes will be located in 48 VOCs by EPATO-15 D Definitive
extent of TCE in monitoring points in and around the former (offsite laboratory)

soil gas 16direct push sewage lagoons
technology boreholes

Determine Collect subsurface One borehole in the center 10 VOCs by SW846 Definitive
presence or soil samples every 60 of each lagoon. 8260a

absence of TCE, feet from 2 air RCRA 8 Metals by
RCRA 8 metals, rotary/casinghammer SW846 6010B/7470Aa

and nitrogen boreholes
speciesin Nitrate/Nitriteby

subsurfacesoil EPA300c
Ammoniaby EPA

350.2c

TKN by EPA351.3c

TOC byWalkley-Blackd

Determine Install 4 soil vapor One borahole inthe center 8 VOCs by EPATO-15° Definitive
verticalextent of monitoringpoints of each lagoon.
TCE insoilgas usingFLUTeTM in2 air

rotary/casinghammer
boreholes

Determine Collectgroundwater To be determined 2 VOCs by SW-846 Definitive
presenceor samples from2 8260a

absenceof TCE perchedaquifer Nitrate/Nitriteby
and nitrogen monitoringwells EPA300c

speciesin
perched Ammoniaby EPA

groundwater 350.2c
TKN by EPA351.3c

Notes:
'EPA,1996
bEPA,1999
cEPA,1993
dASA,1982
ASA=AmericanSocietyofAgronomy
EPA= U.S.EnvironmentalProtectionAgency
FLUTeTM =RexiblelinerUndergroundTechnologies
RCRA= ResourceConservationandRecoveryAct
TCE=trichloroethylene
TKN=totalKjeldahlNitrogen
TOC=totalorganiccarbon
VOC=volatileorganiccompound
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Table 2-3. Proposed Sampling and Analyses for Solid Waste Management Unit WP-26,
Kirtland Air Force Base, New Mexico

Sample Depth
Sample (ft bgs unless

Sample Location Media Sample Numbera otherwise noted) Sample Analysis EPAMethod h
SWMU WP-26 WP26-SG-2603-025027 25 VOCs 8021B

WP26-SG-2603-050052 50 (onsite
Air WP26-SG-2603-075077 75 laboratory)

WP26-SG-2603-100102 100
WP26-SG-2603-125127 125

WP26-SG-2603A-075077 75 VOCs TO-15
Air WP26-SG-2603B-100102 100 (offsite

WP26-SG-2603C-125127 125 laboratory)
WP26-SB-2615-060062 60 VOCs 8260
WP26-SB-2615-120122 120 RCRA 8 Metals 6010B/7470A

Soil WP26-SB-2615-180182 180 Nitrate/Nitrite EPA 300
WP26-SB-2615-240242 240 Ammonia EPA350.2

TKN EPA351.3

WP26-SB-2615-xxxxxx Below perched aquifer TOC Walkley-Black
WP26-GW-0523-001 Perched aquifer VOCs 8260

Groundwater WP-26-GW-0524-001 Perched Aquifer Nitrate/Nitrite EPA300
Ammonia EPA350.2

TKN EPA351.3

Quality control samplesc
Field duplicate Air Five samples to be TBD VOCs TO-15

(collocated) determined in the field (offsite
samplesd laboratory)

Field duplicate Soil One sample to be TBD VOCs 8260
samplesd determined in the field RCRA 8 Metals 6010B/7470A

Nitrate/Nitrite EPA300
Ammonia EPA350.2

TKN EPA351.3
TOC Welkley-Black

Laboratory QNQC Soil One MS/MSD samples to TBD VOCs 8260
samples be determined in the field RCRA8 Metals 6010B/7470A

(MS/MSD)e Nitrate/Nitrite EPA300
Ammonia EPA350.2

TKN EPA351.3
TOC Walkley-Black

Equipment Blank' Soil Two samples to be TBD VOCs 8260
determined in the field RCRA 8 Metals 6010B/7470A

Nitrate/Nitrite EPA300
Ammonia EPA350.2

TKN EPA 351.3
TOC Walkley-Black

Field duplicate Groundwater One sample to be TBD VOCs 8260
samplesd determined in the field Nitrate/Nitrite EPA300

Ammonia EPA350.2
TKN EPA351.3

Laboratory QNQC Groundwater One MS/MSD sample per TBD VOCs 8260
samples analysis to be determined Nitrate/Nitrite EPA300

(MS/MSD)e in the field Ammonia EPA350.2
TKN EPA351.3

Equipment Blank' Groundwater One sample to be TBD VOCs 8260
determined in the field Nitrate/Nitrite EPA300

Ammonia EPA350.2
TKN EPA351.3

Notes:
,SampleNumber--Denotessitedesignation-boreholenumber-samplingintervalrelativetoftbgs;forexample,samplenumberWP26-SB.2615-060062wouldbethesoilsamlYecollected
atWP26,fromsoilboring2615,atsamplingintervalof60to62ftbgs.
bEPA,1999;EPA,1993;EPA1993;ASA,1982.
°EstimatednumberoffieldQCsamples.
aFieldDuplicateSamples--Asinglesamplesplitintotwoequalportionsduringasingleactofsampling;toassessestheoverallprecisionofthesamplingandanalysisprogram;collected

atafrequencyof10percentofthetotalnumberofsamples.Fieldduplicateairsampleswillbecollocatedmeaningthattheairsampleandduplicatewillbecollectedinseriesfromthe
samesamplingport.

,MS/MSD--COlIectedforQNQCpurposesatafrequencyof5percentofthetotalnumberofsamplesforeachmediatype.
fEquiprnentBlank--Collectedforverificationofproperdecontaminationprocedures.
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Table 2-3. Proposed Sampling and Analyses for Solid Waste Management Unit WP-26,
I Kirtland Air Force Base, New Mexico (concluded)

ASA=AmericanSocietyofAgronomy RCRA=ResourceConservationandRecoveryAct
bgs=belowgroundsurface SWMU=solidwastemanagementunit
EPA=U.S.EnvironmentalProtectionAgency TBD=tobedetermined
ft=footorfeet TKN=totalKjeldahlnitrogen
MS/MSD=matrixspike/matrixspikeduplicate TOC=totalorganiccarbon
QNQC=qualityassurance/qualitycontrol VOC=volatileorganiccompound
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SECTION3

3.0 DATA COLLECTION DESIGN AND PROCEDURES

This section presents the project-specific DQOs and the field and analytical procedures that will be
followed to ensure that data collected during the field activities are of sufficient quality to support the
end uses of the data. Also included in this section are the project-specific QA and QC procedures that
will be used for this RFI. The DQOs for this project were developed in accordance with the Kirtland Air
Force Base, Base-Wide Plans for the Installation Restoration Program (USAF, 1996) and the Guidance
for the Data Quality Objectives Process (EPA, 1994a).

3.1 Data Quality Objectives

DQOs are statements that specify the quality and quantity of the field and laboratory data required to
support specific decisions or regulatory actions. The DQOs describe the type and quality of data required
to support the project. DQOs also establish numeric limits for the data to allow the data user

(or reviewers) to determine whether the data collected are of sufficient quality for their intended use.
The investigation summary for SWMU WP-26 is presented in Table 2-2. This table has information

regarding sample collection, analysis, and selected analytical options. The DQOs for this project are
described below.

1. Statement of the problem.

The extent of the TCE contamination in subsurface soil, soil gas, and perched groundwater at the
former sewage lagoons is unknown.

2. Identification of a decision that addresses the problem.

Determine the aerial and vertical extent of TCE contamination in the soil gas, subsurface soil,
and perched groundwater from sampling, analysis, and evaluation of analytical results. The
extent of contamination will be estimated by collecting samples with contaminant concentrations
below regulatory screening levels, where established.

3. Identification of inputs that affect the decision.

Inputs that will establish the limits of contamination at SWMU WP-26 include screening level
soil gas data, validated laboratory analytical results for soil, soil gas and groundwater, established
NMED soil screening levels, and established NMED Water Quality Control Commission
(WQCC) and EPA drinking water standards.

KirtlandAFB July 2004
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4. Specification of the domain of the decision.

The domain of decision is limited to the area from which the environmental samples are
collected and the evaluation of only the parameters for which the samples are analyzed and for
which a regulatory standard exists.

5. Development of logic statement.

If the field data and validated laboratory analytical data for the environmental samples collected
during this RFI exceed existing screening levels, the area or depth from which the samples were
collected will be considered to be contaminated. Additional horizontal or vertical delineation

will be required until constituent concentrations are less than regulatory screening levels.

6. Establishment of constraints on uncertainty

Uncertainty in the data used to evaluate the logic statement will be constrained by following the
applicable standard operating procedures (SOPs) and QA/QC guidelines specified in the base-

wide plan, by selecting the appropriate analytical support level for the environmental sample
data, and by adhering to both the field and laboratory data quality indicator objectives (precision,
accuracy, representativeness, completeness, comparability [PARCC]) discussed in the Final
Base-Wide Plans for Investigations Under the Installation Restoration Program, Kirtland Air
Force Base, Albuquerque, New Mexico, DCQAP Part II QAPP Section 4.2 (USAF, 1996).

7. Optimization of design for obtaining data.

To optimize the quality of data collected for evaluation, this work plan will be used as guidance
during field activities. Furthermore, field activities will be conducted as specified by the
applicable sections of the base-wide plan FSP and SOPs (USAF, 1996) unless specifically
modified in this work plan or in the site-specific DQOs or SSHP addendum.

3.1.1 Data Types

The data types required for this project are based on the type of investigation, the project-specific DQOs,
the end use of the analytical data, and the level of documentation. Definitive data will be collected

during this investigation as defined in Table 3-1. Definitive data include data that are collected using
standard sampling and analytical methods of known precision and accuracy. All samples will be
collected following standard sampling methods and will be analyzed by an Air Force Center for

Environmental Excellence (AFCEE)-approved laboratory or by mobile laboratory following the guidance
specified in EPA Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-846) (EPA,
1996).
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Table 3-1. Laboratory Quality Control Sample Descri _tions
Media

Data Type Type Data Type Definition Parameters

Definitive Soil gas Data that are collected using standard sampling methodsa' EPA Method SW-846 8021Bb
as defined in the available and applicable guidance, and (onsite laboratory)

using rigorous analytical methods of known precision and EPA Method TO-15c
accuracy. The data are analyte-specific, with confirmation
of both the analyte identity and concentration. The (offsite laboratory)
analytical methods provide tangible rawdata (such as
chromatograms, spectra, and digital values) in the form of
paper printouts (hard copies) or electronic files that can be
stored and recovered. These data are generated onsite or
offsite and meet the method-specific quality control
requirements.

Definitive Soil Data that are collected using standard sampling methodsa' EPA MethodSW846 8260°
as defined in the available and applicable guidance, and EPAMethod SW846
using rigorous analytical methods of known precision and 6010B/7470Ab
accuracy. The data are analyte-specific, with confirmation
of both the analyte identity and concentration. The EPA 300 d

analytical methods provide tangible rawdata (such as EPA350.2d
chromatograms, spectra, and digital values) in the form of
paper printouts (hard copies) or electronic files that can be EPA 351.3d
stored and recovered. These data are generatedonsite or
offsite and meet the method-specific quality control Walkley-Blacke
requirements.

Definitive Groundwater Datathat are collectedusingstandardsamplingmethodsa' EPA Method SW-846 - 8260b
as definedin theavailableand applicableguidance,and EPA300d
usingrigorousanalyticalmethodsof knownprecisionand
accuracy. The data are analyte-specific,withconfirmation EPA350.2d
of boththeanalyte identityand concentration.The
analyticalmethodsprovidetangibleraw data (suchas EPA351.3d
chromatograms,spectra,anddigitalvalues) inthe form of
paperprintouts(hardcopies)or electronicfilesthat can be
storedand recovered. These data are generatedonsite or
offsiteand meet the method-specificquality control
requirements.

Notes:
=EPA1991;EPA,1989
bEPA,1999
cEPA,1996

EPA,1993
'ASA,1982
ASA=AmericanSocietyofAgronomy
EPA=U,S.EnvironmentalProtectionAgency

3.2 Quality Assurance/Quality Control

Data quality refers to the level of reliability associated with a particular data set or data point. The data
quality associated with environmental measurement data is a function of the sampling plan rationale, the
sample collection procedures, and the analytical methods and instrumentation used in making the
measurements. The overall QA objective for this project is to develop and implement procedures for
field sampling, chain of custody, laboratory analysis, and data reporting that provide data that meet the
project-specific DQOs and that are legally defensible.

QA objectives for laboratory measurement data are expressed in terms of the PARCCparameters. Data
quality for this project will be assessed in terms of the PARCCparameters. The criteria against which
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the data will be assessed are presented in Appendix B. In addition, the corrective action procedures to be
followed in case of out-of-compliance calibration or QC sample failure are defined in Appendix B.

The QC samples that will be used to evaluate analytical data for this project are defined in Table 2-3, and
their relation to PARCC parameters are described in Final Base-Wide Plans for Investigations Under the
Installation Restoration Program, Kirtland Air Force Base, Albuquerque, New Mexico, DCQAP, Part II,

QAPP Section 4.2 (USAF, 1996).

The frequency of QC sample collection is listed in Table 3-2. The contract laboratories will, at a
minimum, analyze internal QC samples at the frequency specified by the analytical method and this RFI
work plan.

3.2.1 Data Validation

As described previously, the validity of the field and analytical data will be evaluated using the PARCC
parameters, which are statements that describe data quality and quantity. The PARCC parameters will be
used to determine whether the DQOs of this investigation have been met by comparing QC sample
results and standard procedures with acceptance criteria established for the RFI (Appendix B). For this

project, all definitive data will be validated based on the principles outlined in the National Functional
Guidelines for Evaluating Organic and Inorganic Data Review (EPA, 1994b) and EPA Test Methods for
Evaluating Solid Waste PhysicalChemical Methods (SW-846) (EPA, 1996).
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SECTION3

3.3 Field Activities

The field activities that will be conducted under this RFI work plan are as follows:

• Install soil gas monitoring points;

• Sample soil gas to develop a horizontal and vertical profile for TCE and its degradation products;

• Sample subsurface soil to assess the presence or absence of TCE and its degradation products,
metals, and nitrogen species;

• Install and develop perched aquifer groundwater monitoring wells;

• Survey the horizontal well locations relative to New Mexico State Plane Coordinates;

• Survey the vertical elevations of the wells to the nearest one-hundredth of one inch;

• Sample perched groundwater to determine the extent of TCE impact in the perched aquifer;

• Manage and dispose of investigation-derived waste (IDW).

Specific field activities conducted during the RFI investigation will comply with the SOPs in the Final
Base-Wide Plans for Investigations Under the Installation Restoration Program, Kirtland Air Force
Base, Albuquerque, New Mexico (USAF, 1996) unless modified in this work plan. The activities and
applicable SOPs are shown in Table 3-3.
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Table 3-3. Standard Operating Procedures for Field Activities

Field Activity Applicable Standard Operatin 9 Procedures a

PID operation SOP A3.9

Field records Section 9 Volume II DCQAP

Equipment decontamination SOP A2.1

Sample handling and analysis Section 7, Volume II DCQAP

Soil and gas investigation SOP A3.10

Methods for using portable gas chromatographs SOP A3.1 1

Borehole and sample logging SOP A1.7

Monitoring well installation SOP A1.8

Monitoring well sampling SOP A1.2

Subsurface soil sampling SOP A1.6

IDW management Volume V of BWP, IDWMP

Notes:
*USAF,1996
BWP= Base-WidePlans
DCQAP=DataCollectionQualityAssurancePlan
IDW=investigation-derivedwaste
IDWMP=Investigation-DerivedWasteManagementPlan
PID=photoionizationdetector
SOP=standardoperatingprocedure

3.3.1 Soil Gas Survey

A soil gas survey will be performed by laying out sampling points in and around the former sewage
lagoons. Figure 2-2 shows the proposed sample locations at WP-26. Sixteen boreholes will be installed
using DPT. The DPT boreholes will be advanced to the depth of refusal (where friction can not be
overcome by the technology), approximately 125 ft bgs.

Soil gas samples will be collected twice from the DPT boreholes. Initial soil gas samples will be
collected during installation of the borehole. These soil gas samples will be analyzed at an on-site
laboratory using EPA Method SW-846 8021B (EPA, 1996) for the constituents listed in Table 3-4.
Following initial soil gas sampling, three soil vapor monitoring points will be installed in each DPT
borehole and allowed to come into equilibrium with the subsurface. Equilibrium is anticipated to take
approximately one to two weeks. Soil gas samples will then be collected from the individual monitoring
points and be analyzed at an offsite laboratory by EPA Method TO-15 (EPA, 1999).

Two boreholes will be installed using the ARCH drilling method to a depth of approximately 250 ft.
These boreholes will be located in the areas of highest soil gas concentrations indicated by the DPT

boreholes. The ARCH boreholes will be fitted with a FLUTeTM;each FLUTe TM will have four soil vapor
monitoring points. Soil gas samples from these boreholes will be collected once the sampling points
have reached equilibrium with the subsurface. These samples will be analyzed at an offsite laboratory by
EPA Method TO-15 (EPA, 1999).

Kirtland AFB July 2004
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Table 3-4. Analytes for Soil Gas Sam piesAnalyzed in the Onsite Laboratory

Vinyl Chloride 1,1,2- Trichloroethane

1,1-Dichloroethene Tetrachloroethene

Methylene Chloride Chlorobenzene

Trans- 1,2-Dichlorothene 1,1,1,2-Tetrachloroethane

cis- 1,2-Dichloroethene 1,1,2,2-Tetrachloroethane
Chloroform Benzene

1,1,1-Trichloroethane Toluene

Carbon Tetrachloride Ethylbenzene

1,2-Dichloroethane m&p-Xylenes

Trichloroethylene o-Xylene

3.3.2 Soil Sampling

Subsurface soil samples will be collected through a split-spoon barrel retrieved from boreholes drilled
with ARCH. Soil sampling and logging will be completed in accordance with SOPs A1.6 and A1.7,
respectively, of the base-wide plans FSP (USAF, 1996). Samples will be shipped in containers supplied
by the contract laboratory for analysis of VOC, RCRA 8 metals, nitrate/nitrite, ammonia, TKN, and TOC
concentrations by EPA methods.

The proposed sampling scheme for SWMU WP-26 is summarized in Table 2-2. Table 3-2 summarizes
the QA/QC approach that will determine additional samples required for data validation. Sample site
designations will follow the Kirtland AFB guidelines as outlined in Section 4.2.1 of the base-wide plans
FSP. The numbering system consists of an alpha-numeric code that identifies the sampling site, medium,

location, and a sample depth. The media type codes include SB for subsurface soil, SG for soil gas, GW
for groundwater, and FB for field blank. Borehole numbers will be used for the specific location code.

Sample depths will be noted by six numbers, with the first three identifying the top of the sampling
interval and the second three identifying the bottom of the sampling interval (for example, a sample
collected from 25 to 27 ft bgs will be designated as 025027).

3.3.3 AquaTrack Geophysical Survey

An AquaTrack geophysical survey will be conducted to map perched water bodies in and around the
former sewage lagoons as described in section 2.2.3.2. Data generated from this survey will be used in
determining locations of the perched aquifer groundwater monitoring wells.

KirtlandAFB July 2004
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3.3.4 Monitoring Well Drilling and Sampling

Monitoring well design will be specific to each well installed under this work plan, allowing for site-
specific variations in lithology, sampling, and screened interval. Boreholes will be drilled by the ARCH
method, using an 9 5/8-inch-diameter tool, to approximately 220 ft bgs. The perched aquifer wells will
be completed within the same zone as the existing monitoring well KAFB-0506. Care will be taken to
ensure that the monitoring wells are completed within the correct perched zone and that the perching
layer is not breached.

A lithologic log of returned drill cuttings will be prepared for each of the two boreholes. Borehole logs
will be recorded on the field log sheets presented in Appendix D. Lithologic descriptions will follow the
Unified Soil Classification System/American Society for the Testing of Materials conventions

(USAF, 1996). Drill cuttings will be stockpiled on plastic sheeting until a disposal determination is made
according to IDW management procedures (Section 4.3).

3.3.4.1 Monitoring Well Casing

Monitoring wells will be completed at the surface in accordance with Kirtland AFB specifications as
presented in SOP A1.8 of the Base-Wide Plans FSP. The monitoring wells will not be cased off in the
manner described in this SOP. A brief outline of the monitoring well construction is provided in the
following paragraphs.

The wells will be constructed using 4-inch-inside diameter (ID), Schedule 80 polyvinyl chloride (PVC)
casing with 1-ft silt traps, 10 to 20 ft of slotted screen, and approximately 2 to 3 ft of stickup at the
surface. Centralizers will be used to stabilize the well casing within the borehole at 40-ft intervals.
Screen length will be determined in the field based on the vertical extent of perched water in the
borehole. Recent MWH experience shows that screen lengths of 10 to 20 ft are most effective for
monitoring perched groundwater with great care being take not to breach perching layers during drilling.
Well completions will be as follows:

• The sand filter pack type will be determined based on field observations and will extend from the
bottom of the silt trap to 2 ft above the top of the screen. The filter pack sand will be placed through
a tremie pipe. If necessary, a small amount of distilled water may be used to flush the sand down the
tremie pipe during placement of the filter pack. Two feet of intermediate sand (sugar sand) will be
placed above the filter pack.

• A bentonite seal, 50 ft thick, will be installed above the filter pack through a tremie pipe. The seal

will be hydrated with clean potable water in 6-inch lifts. Setup time for the bentonite will be at the
discretion of field personnel.
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• The annular space above the hydrated bentonite seal will be backfilled with bentonite slurry instead
of bentonite-cement grout as specified in the SOE Bentonite slurries are effective in sealing off

groundwater units above the screened and sand-packed intervals of a well. Slurries are less likely to
damage the well casing than grout. The bentonite slurry will be installed through a tremie pipe. The
bentonite slurry will extend from the bentonite seal to approximately 50 ft bgs.

• The remaining 50 ft of annular space will be filled with bentonite-cement grout consisting of
94 pounds of Portland cement, 3 percent by weight sodium bentonite powder, and 7 gallons of
contaminant-free water. The bentonite-cement grout will be placed using a grout pump and tremie
pipe to within 5 ft of the land surface. The grout will be allowed to set for at least 24 hours before
well development begins.

KirtlandAFB July2004
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SECTION 4

4.0 PROJECT MANAGEMENT

This section outlines the project management milestones and deadlines, introduces the SSHP, and
addresses SOPs and requirements for IDW and community relations.

4.1 Project Scheduling and Reporting Requirements

The proposed schedule for implementation of this investigation is presented in Table 4-1. If additional
borehole installations are necessary to define the aerial or vertical extent of contamination the schedule
will be revised to reflect the additional investigation.

Table 4-1. Proposed Schedule for Resource Conservation and Recovery Act
Facility Investigation at Solid Waste Management Unit WP-26

DuraUon

Activity (calendar days) Start Date Finish Date
Preparation of Plans

Submit draft WP-26 RFI Work Planto AFCEE/Base 31 March2004 31 March2004

Draft WP-26 RFI WorkPlan review 70 1 April2004 10 June2004

PreparefinalWP-26 RFI WorkPlanand RTC 35 11 June2004 16July2004

SubmitfinalWP-26 Work Plan to AFCEE/Base/NMED 16July2004

Field Investigation

AquaTrackGeophysicalSurvey Completed 17June 2004

Mobilizesoil gas surveyequipment 3 16August2004 18 August2004

Installsoil gas monitoringpoints,collectsubsurfacesoil 30 19August2004 16 September2004
samples,collectsoil gas samples

Samplesoil gas monitoringpoints 12 27 September2004 8 October2004

Mobilizedrillingequipment 2 8 November2004 10 November2004

Constructand sampleWP-26 monitoringwells 24 11November2004 24 November2004

Laboratory Analysis and Data Validation

Conductoffsitelaboratoryanalysisof soil,soil gas,and 105 10 September2004 24 December2004
groundwatersamples

Validate data 30 25 December2004 25 January2004

Document Assessment

PreparedraftWP-26 RFI Report 90 25 November2004 25 February2005

SubmitdraftWP-26 RFI Reportto AFCEE/Base 25 February2005 25 February2005

Draft WP-26 RFI Report review 30 26 February 2005 28 March2005

PreparefinalWP-26 RFI Report and RTC 30 29 March2005 28 April2005

SubmitfinalWP-26 RFI Reportto AFCEE/Base/NMED 29 April2005 29 April2005
Notes:
AFCEE=AirForceCenterforEnvironmentalExcellence RFI=ResourceConservationandRecovetyActFacilityInvestigation
Base=KirtlandAirForceBase RTC=responsetocomments
NMED=NewMexicoEnvironmentDepartment
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4.2 Health and Safety Plan

An SSHP addendum to the Kirtland AFB Base-Wide SSHP (USAF, 1996) has been prepared and is
included as Appendix A. Health and safety practices specified in the Kirtland AFB Base-Wide SSHP will
be adhered to unless modified by the SSHP addendum.

4.3 Investigation-Derived Waste Plan

Handling and disposing of IDW will follow SOPs included in the IDWMP,VolumeV, of the base-wide
plans (USAF, 1996).

4.3.1 Drill Cuttings

Soil cuttings recovered during drilling operations are expected to be non-hazardous, native material.

Cuttings will be stored on plastic sheeting at the site and secured. During drilling, cuttings will be

periodically screened with a photoionization detector (PID) to assess the presence of VOC

contamination. Upon the completion of drilling, a sample will be composited from the cuttings stockpile

for analysis to determine a full suite of toxicity characteristic leaching procedure (TCLP) parameters.
The full suite of TCLP will include analyses for VOCs, semivolatile organic compounds (SVOCs), the

eight RCRA-listed metals (arsenic, barium, cadmium, chromium VI, lead, mercury, selenium, and silver),

pesticides, and herbicides. The TCLP results will be used to determine the ultimate disposal options for
the drill cuttings.

4.3.2 Decontamination Water and Well Development Water

The drill rig will be decontaminated between each well to reduce or eliminate the possibility of cross-

contamination. Decontamination will be conducted on a concrete pad constructed for that purpose.

Wastewater from the decontamination pad will be stored in securely covered drums pending the receipt
of analytical results for VOCs, SVOCs, and RCRA metals.

Development and purge water will initially be contained, secured, labeled, and held onsite pending
receipt of sampling results. If PID field screening during drilling does not indicate the presence of
contamination and the groundwater sampling data indicate that the groundwater from the wells is not
contaminated, the contained decontamination, purge, and development water will be released to the
surface at the site. Prior to release, appropriate notifications will be given and/or permission obtained
from involved agencies.
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4.4 Community Relations Plan

The CRP for this project is included in the base-wide plans (USAF, 1996).
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ACRONYMS

ACGIH American Conference of Governmental Industrial Hygienists
AFB Air Force Base

BWP Base-Wide Plans

C Celsius

CFR Code of Federal Regulations
COC constituent of concern

CPR cardiopulmonary resuscitation

EPA U.S. Environmental Protection Agency

F Fahrenheit
FID flame ionization detector

FOL Field Operations Leader
ft foot/feet

HEPA high efficiency particulate air
Hg mercury

IDLH immediately dangerous to life and health
IDW investigation-derived waste

mg/m 3 milligrams per cubic meter
mm millimeter

NIOSH National Institute for Occupational Safety and Health

OSHA Occupational Safety and Health Administration

PAH polynuclear aromatic hydrocarbon
PHSM Project Health and Safety Manager
PHSO Project Health and Safety Officer
PID photoionization detector
PM Project Manager
PPE personal protection equipment
ppm parts per million
Pt point

PVC polyvinylchloride
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ACRONYMS (Concluded)

SSHP Site Safety and Health Plan
SSO Site Safety Officer
SVOC semivolatile organic compound

SWMU Solid Waste Management Unit

TCE trichloroethylene
TWA total waste analysis

USAF U.S. Air Force
UV ultraviolet

VOC volatile organic compound
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A1.0 INTRODUCTION

This addendum is intended to provide information on site-specific health and safety practices and
procedures related to activities for a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) at Solid Waste Management Unit (SWMU) WP-26, Sewage Lagoons and Golf Course
Pond at Kirtland Air Force Base (AFB), New Mexico. Specifically, this addendum addresses the
following tasks:

• Multi-depth soil gas probe installation and surveying,

• Subsurface soil sampling,

• Perched groundwater aquifer monitoring well installation,

• Well development,

• Groundwater sampling,

• Investigative-derived waste (IDW) sampling,

• Horizontal and vertical survey of each new well location,

• Geophysical groundwater survey,

• Mobilization and demobilization, and

• Heavy equipment decontamination.

This addendum represents a modification to the Kirtland AFB Site Safety and Health Plan (SSHP),
Volume IV of the Base-Wide Plan (BWP), revised May 1996 (United States Air Force [USAF], 1996).
This addendum is to be used in conjunction with that SSHP. Specific sites and proposed activities are
included in the SWMU WP-26 work plan and in tlfis SSHP addendum.
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A2.0 SPECIFIC MODIFICATION ISSUES

The following sections and tables of the BWP SSHP are addended by this document:

• Section 2.0 HEALTH AND SAFETY PERSONNEL;

• Section 3.0 SITE HISTORY AND DESCRIPTION;

• Section 4.1 CHEMICAL HAZARDS;

• Section 4.3, PHYSICAL HAZARDS;

• Section 5.0 TRAINING;

• Section 7.0 MONITORING;

• Section 7.2 PERSONAL MONITORING PROCEDURES;

• Section 7.4 MEDICAL SURVEILLANCE;

• Section 8.0, SAFETY CONSIDERATIONS FOR SITE OPERATIONS;

• Section 10.0, EMERGENCY RESPONSE PLAN;

• Table 4-1, Properties of Contaminants Known to Exist at Kirtland Air Force Base; and

• Table 4-5, Job Hazard Analysis.

It is the responsibility of the Project Manager (PM) to forward copies of this addendum to the field crew
to be inserted into the field copies of the BWP SSHP. It is the responsibility of the Field Operations
Leader (FOL) to ensure that all members of the field crew review this addendum. The FOL will ensure

all field crew members sign the site-specific training documentation sheet (Figure 5-2 of this addendum),
indicating they have reviewed the elements of this addendum and the BWP SSHP, understand its
requirements, and have received satisfactory answers to any questions they may have had.

A2.1 HEALTHAND SAFETY PERSONNEL

Section 2.0 (Health and Safety Personnel) of the BWP SSHP is addended by adding the following
discussion on personnel assignments.

The following personnel assignments apply to site activities covered under this addendum. Refer to

Section 2 of the BWP SSHP for the specific roles and responsibilities of project personnel.
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Assignment Responsible Party Point of Contact
ProjectManager (PM) Karen E. Jarocki (505) 878-1430

FieldOperationsLeader (FOL)/SiteSafety GundarPeterson (505) 878-1430
Officer (SSO)
AlternateFOUSSO ChristopherTimm (505) 878-1430

ProjectHealthandSafety Manager(PHSM) Beth Darnell,Certified (949) 222-1844
IndustrialHygienist (818) 547-8479 pager

ProjectHealthandSafety Officer (PHSO) Karen E. Jarocki (505) 878-1430

A2.2 SITE HISTORYAND DESCRIPTION

Section 3.0 (Site History and Description) is addended by adding the following description of the areas

of interest for the SWMU WP-26 work plan.

A2.2.1 Solid Waste Management Unit WP-26, Sewage Lagoons

The former sewage lagoons are located north of the Tijeras Arroyo in the northwest portion of the base.

There are two sewage lagoons present; each lagoon covers approximately 7 acres. Modifications to the
sewage lagoons occurred in 1970 and 1975, when the sides and slopes were reinforced with soil cement
and capped with concrete to minimize wave erosion. Until closure in October 1987, the lagoons received
40 to 100 percent of Kirtland AFB's raw sewage waste from April through October of each year, acting
as settlement ponds for the waste during these months of operation. Effluent was transferred from the
sewage lagoons to the golf course main pond through effluent line ST-51. Since 1987, the liquids have
evaporated, leaving a thin layer of sludge. Constituents may have infiltrated through the lagoon bottoms
into the vadose zone.

Nitrate concentrations above the state and federal drinking water standards (10 milligrams per liter) have
been identified in production well KAFB-7 and three monitoring wells completed in the regional aquifer
near the former sewage lagoons. Additionally, recent groundwater analytical results from a perched zone
well beneath the lagoons show concentrations of trichloroethylene (TCE) of 9.1 micrograms per liter at a
depth of 190 feet.

A2.3 CHEMICAL HAZARDS

Section 4.1 (Chemical Hazards) of the BWP SSHP is addended by adding the following discussion on
specific chemical hazard issues associated with the former sewage lagoons.
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A2.3.1 Chemical Hazards Associated with Sewage Lagoons

The contaminant source at the sewage lagoons (SWMU WP-26) is raw sewage and effluent that
infiltrated into the subsurface. Within the boundaries of the sewage lagoons, volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), and metals have been sporadically detected in the
vadose zone. Detections of VOCs, SVOCs, and metals have not indicated a pattern of contamination
within the boundaries of the sewage lagoons. Chromium and nitrate have been detected in the
groundwater of the regional aquifer in wells installed on the perimeter of the sewage lagoons. The
presence of chromium in the regional aquifer groundwater is thought to be a result of corrosion of the
stainless steal well casing and not a result of the raw sewage managed at the sewage lagoons.

Drilling and sampling associated with the sewage lagoons will be conducted both within and beyond the
perimeter of the sewage lagoons. Nitrogen species, VOCs, including TCE, SVOCs, and metals are the
expected constituents of concern (COCs) for the former sewage lagoons area.

A2.3.2 Chemical Hazards Summary

The site-specific COCs are discussed in Table 4-1, which includes the signs and symptoms of exposure,
the physical characteristics, exposure limits, and air monitoring needs of each potential contaminant of
concern. NOTE: This table represents a modification to the current Table 4-1 found in the BWP SSHP
(USAF, 1996). If additional information regarding site hazards or contaminants becomes available, this
addendum will be modified accordingly.

Based upon the nature and extent of contamination associated with the sewage lagoons (SWMU WP-26),

the potential exists for workers engaged in planned activities (soil gas survey, subsurface soil sampling,
monitoring well installation, and groundwater sampling) to be exposed to COCs, which include nitrogen
species, VOCs, SVOCs, and metals. Field monitoring for the general presence or absence of total VOCs
will be conducted as prudent occupational health practice.

None of these COCs has been detected in soil samples in concentrations significant enough to represent
an inhalation hazard to site workers. Furthermore, any volatile contaminants that might be generated by
site activities would be dissipated by natural wind currents and, consequently, are not likely to produce a
significant occupational exposure. Nonetheless, it is prudent occupational health practice to minimize

potential exposures to all chemicals when possible. Control measures and air monitoring activities are
discussed as part of Table 4-5. NOTE: This table represents a modification to the current Table 4-5found
in the BWP SSHP.

Radiological hazards discussed in Section 4.2 of the BWP SSHP are not anticipated to be present in areas
of proposed site activities associated with this addendum. Therefore, radiological surveys will not be
performed during site operations associated with this addendum. Additionally, unexploded ordinance
(UXO) hazards should not be encountered at these areas of the site. However, if any unidentified objects
or drums are encountered, site activities will be suspended and the appropriate site contact will be
informed of the discovery.
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A2.4 PHYSICAL HAZARDS

Section 4.3 (Physical Hazards) of the BWP SSHP is addended by adding the following discussion on
specific physical hazard issues associated with activities conducted as part of the SWMU WP-26 RFI.

The physical hazards associated with site activities at the sewage lagoons (SWMU WP-26) are discussed
for each task on Table 4-5 of this addendum. Additional information on some of the physical hazards are
discussed in detail in the BWP SSHP; therefore, no further discussion of these hazards will appear in this
section of the addendum.

A2.5 TRAINING

Section 5.0 (Training) of the BWP SSHP is addended by adding the following discussion on training.

Training requirements for site personnel and visitors are discussed in Section 5 of the BWP SSHP
(USAF, 1996). As applicable, all site employees and visitors will be required to submit documentation of
introductory, supervisory (as appropriate), and refresher training prior to the commencement of site
activities. Certificates of training will be maintained at the project site for the duration of the project.

Copies of the certificates or other official documentation will be used to fulfill this requirement. Table 5-
1 documents initial Occupational Safety and Health Administration (OSHA) 40-hour, supervisory, and
refresher training, first aid and cardiopulmonary resuscitation (CPR) training (where applicable), and
medical surveillance information for the field team. Visitors will be required to register with the FOL
and to sign in on a daily log sheet.

Under MWH's standard subcontract agreement, all subcontractor personnel are required to meet the
medical surveillance and training requirements of 29 Code of Federal Regulation (CFR)
1910.120/1926.65 (Hazardous Waste Operations and Emergency Response Standard).
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Table 5-1. Health and Safety Documentation
OSHA 8-hr Supervisory Medical CPR/First Aid

Field Team 40-hour Refresher Training Surveillance (where
Training! applicable)

All site personnel, including site visitors, will be given site-specific training by the Project Health and
Safety Officer (PHSO) or FOL/Site Safety Officer (SSO). These personnel will be required to sign a
statement indicating receipt of site-specific training and an understanding of the site hazards and control
measures. Figure 5-1 will be used to document site-specific training, and Figure 5-2 serves as a record of
visitors on the site.
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Figure 5-1. Site-Specific Training Documentation

My signature below indicates that I am aware of the potential hazardous nature of performing remedial
installation activities at Kirtland AFB and that I have received site-specific training, which included the
following elements:

• Names of designated personnel and alternates responsible for site safety and health
• Physical, chemical, biological and other hazards present on site

• Use of personal protective equipment

• Work practices to minimize risks from hazards
• Safe use of engineering controls and equipment

• Medical surveillance requirements
• Signs and symptoms of overexposure

• Contents of the Health and Safety Plan and this addendum

• Emergency response procedures (evacuation and assembly points)
• Spill response procedures

• Review of contents of relevant Material Safety Data Sheets
• Associated hazards and restricted areas within the facility

I further state that I have been given the opportunity to ask questions and that all of my questions have
been answered to my satisfaction.

I further state that, by the presence of my signature below, the date of my training (introductory,
refresher, and supervisory, as applicable) and my medical surveillance requirements are accurate and
correct to the best of my knowledge.

40-Hour 8-Hour 8-Hour Medical

Name OSHA Refresher Supervisory Surveillance Signature
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Figure 5-2. Visitor Log Sheet

Site: Date:

NAME ORG_IZATION PURPOSE ARRIVAL DEPARTURE
• TIME TIME
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A2.6 MONITORING

Section 7.0 (Monitoring) of the BWP SSHP is addended by adding the following discussion on personal
monitoring procedures (Section 7.2) and medical surveillance (Section 7.4).

7.2 PERSONAL MONITORING PROCEDURES

This section supplements Section 7.2 of the BWP SSHP.

7.2.1 Personal Air Monitoring

As stated in Section 4.1 of the BWP SSHP (USAF, 1996) and discussed above, and based on previously
detected low concentrations and some physical properties of contaminants (such as vapor pressure),
VOCs are not anticipated to be encountered at significant levels during the proposed site activities.
Nonetheless, air monitoring will be performed to evaluate the presence of any airborne or source area
concentrations of detectable contaminants. It is anticipated that any airborne concentrations of VOCs
encountered will be adequately dissipated by natural wind currents and dispersion so as not to result in an
occupational exposure concern.

A photoionization detector (PID) will be used to monitor source areas and worker breathing zones. Any
elevated readings observed at source areas (such as a borehole) will require that the breathing zones of
site workers be monitored. As a conservative measure, any sustained airborne concentrations in worker
breathing zones greater than 25 parts per million (ppm) above established background levels will require
site personnel to upgrade to Level C protection. Any breathing zone readings greater than 100 ppm will
require site personnel to suspend site activities until the identity and source of the readings are
determined.

7.4 MEDICAL SURVEILLANCE

This section supplements Section 7.4 of the BWP SSHP.

7.4.1 Medical Surveillance

All personnel participating in project field activities will have had a physical examination meeting the
requirements of the medical surveillance program and will be medically qualified to perform hazardous
waste site work using respiratory protection. As previously discussed in Section 5, Table 5-1 lists the
dates of medical surveillance. Documentation for medical clearances will be maintained and made

available, as necessary.
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7.4.2 Subcontractor Exceptions

In situations in which the exclusion zone is not entered or when there is no potential for exposure to site
contaminants, subcontractor personnel may be exempt from some of the training and medical

surveillance requirements. All subcontractors and visiting personnel are required to receive site-specific
training (as discussed in Section 5.5 of the BWP SSHP) regarding information provided in this SSHP
addendum. Examples of subcontractors who may be exempt from training and medical surveillance
requirements may include surveyors who perform surveying activities in areas were there is no potential
for exposure to site contaminants. Typically, surveying activities are performed after intrusive activities
are completed. Additionally, surveying activities generally do not require contact with any potentially
contaminated media. However, no subcontractor will be granted exception without the expressed consent
of the PHSM.

A2.7 SAFETY CONSIDERATIONS FOR SITE OPERATIONS

Section 8.0 (Safety Considerations for Site Operations) of the BWP SSHP is addended by adding the
following discussion on specific safety practices and procedures not previously discussed in the BWP
SSHP.

8.1 DAILY SAFETY AND HEALTH BRIEFINGS

Daily safety and health briefings (tailgate meetings; see Attachment 1) will be performed prior to
initiation of work and during operations at the site. Daily inspections will also be performed to
determine if operations are being executed in accordance with the BWP SSHP, this addendum, OSHA
regulations, and contract requirements. It will be the responsibility of the SSO to perform the briefings
and the daily inspections. The briefings and all inspection findings will be documented in the site
logbook.

8.2 SAFE WORK PERMITS

All exclusion zone activities conducted in support of this project will be done using this addendum as
well as the BWP SSHP. Safe work permits will be used to incorporate site-specific information in order
to guide and direct field crews on a task-by-task basis. An example of the safe work permit is included as
Figure 8-1. The equipment report sheet is associated with the safe work permit. An example of an
equipment record sheet is included in Attachment 2. All permits will be issued by the SSO or his/her
onsite representative in the morning prior to the commencement of onsite activities. All personnel
identified on the permit as participating in the task will be informed of its contents by the supervisor
accepting the permit. Any problems, which occurred throughout the task, will be documented by the
supervisor on the permit. All permits will be returned to the FOL or the SSO at the end of the day. Safe
work permits will be developed as part of daily operations.
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Figure 8-1. Safe Work Permit

Permit No. Date: Time: From to

SECTION I: General Job Scope (To be filled in by person performing work)
I. Work limited to the following (description, area, equipment used):

II. Names:

III. Onsite Inspection conducted Yes No Initials of Inspector
MW

SECTION II: General Safety Requirements (To be filled in by permit issuer)
IV. Protective equipment required Respiratory equipment required

Level D Level B Full face APR Escape Pack
Level C Level A Half face APR SCBA
Detailed on Reverse SKA-PAC SAR Bottle Trailer

Skid Rig None
Modifications/Exceptions:

V. Chemicals of Concern Action Level(s) Response Measures

VI. Additional Safety Equipment/Procedures
Hardhat ...................................... Yes No Hearing Protection (Plugs/Muffs) Yes No
Safety Glasses ............................ Yes No Safety belt/harness Yes No

Chemical/splash goggles ........... Yes No Radio Yes No
Splash Shield ............................. Yes No Barricades Yes No
Splash suits/coveralls ................ Yes No Gloves (Type) Yes No
Steel toe/shank Workboots ........ Yes No Work/rest regimen Yes No
Modifications/Exceptions:

VII. Procedure review with permit acceptors Yes NA Yes NA
Safety shower/eyewash (Location & Use) ................... Emergency alarms ..........................
Procedure for safe job completion ............................... Evacuation routes ..........................
Contractor tools/equipment inspected ......................... Assembly points .............................

VIII. Equipment Preparation Yes NA
Equipment drained/depressured ................................................................................................................
Equipment purged/cleaned ........................................................................................................................
Isolation checklist completed ....................................................................................................................
Electrical lockout required/field switch tested ...........................................................................................
Blinds/misalignments/blocks & bleeds in place ........................................................................................
Hazardous materials on walls/behind liners considered ............................................................................

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................................... Yes No
If yes, ,fill out appropHate section(s) on safety work permit addendum

X. Special instructions, precautions:

Permit Issued by: Permit Accepted by:.
Job Completed by:. Date:

Kirtland AFB July 2004
SWMU WP-26 RFI Work Plan A-24



APPEND_A

A2.8 EMERGENCY RESPONSE PLAN

Section 10.0 (Emergency Response Plan) of the BWP SSHP is addended by adding the following
discussion on training not previously discussed in the BWP SSHP.

This section supplements Section 10 of the BWP SSHP. The additional information provided is a list of
emergency telephone numbers (Table 10-1) and a hospital route map (Figure 10-2) for emergencies.

Table 10-1. Emergency Phone Numbers

Fire department, police, ambulance 911 (cell phone 853-9111)

MWH - AlbuquerqueHealthand Safety (505) 878-1430

ProjectHealthand Safety Manager(Beth Darnell,CIH) (949) 261-7210

Hospitals
Lovelace,Gibson(switchboard) (505) 262-7000
Lovelace,GibsonEmergencyRoom (505) 262-7222
(contact: SharonBromberg)

Bioengineering,RadiationProtection,IndustrialHygiene(KirtlandAFB) (505) 846-4259

Safety (KirtlandAFB) (505) 846-4226
(contact: DennisHine, PeterMoss)

NM PoisonControlCenter (UNM, northcampus) (505) 843-2551

IndustrialHygiene(SandiaNationalLaboratories- CSE, etc.) (505) 845-7412
(contact: PatrickHarring)
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ATTACHMENT1
TAILGATESAFETY MEETING SHEET
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TAILGATE SAFETY MEETING FO RM

Date: Time: Job Number:

Client:

Site Specific Location:

SAFETY TOPICS PRESENTED

Protective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Special Equipment:

Other (Accident Prevention Program):.

Emergency Procedures:

Hospital: Phone: Ambulance Phone:

Hospital Address and Route:

ATTENDEES

NAME PRINTED SIGNATURE

Meeting Conducted By:.

Name Printed Signature

Project Safety Officer: Project Manager:
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ATTACHMENT2
EQUIPMENT RECORD SHEET
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EQUIPMENT INSPECTION (page 1 of 3)

COMPANY: UNIT NO.

FREQUENCY: Inspect daily, document prior to use and as repairs are needed.

Inspection Date: / / Time: Equipment Type:
(e.g., bulldozer)

Good Need Repair N/A

Tires or tracks El El El

Hoses and belts El _1 _1

Cab, mirrors, safety glass El _1 _1

Turn signals, lights, brake lights, etc. (front/rear) for equipment El El El

approved for highway use?
Is the equipment equipped with audible back-up alarms and El _ El
back-up lights?

Horn and gauges _1 El El

Brake condition (dynamic, park, etc.) El El _1

Fire extinguisher (Type/Rating - .) El El El

Fluid Levels:

Engine oil _1 El El
Transmission fluid El El El

Brake fluid El _1

Cooling system fluid El _ El
Windshield wipers _ El CI

Hydraulic oil El El El

Oil leak/lube El El El

Coupling devices and connectors El _1 El

Exhaust system El El El

Blade/boom/ripper condition El El El

Accessways: Frame, hand holds, ladders, walkways (non-slip
surfaces), guardrails? _ _1

Power cable and/or hoist cable El El El

Steering (standard and emergency) E1 El
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EQUIPMENT INSPECTION (pa_e 2 of 3)

Safety Guards: Yes No

- Around rotating apparatus (belts, pulleys, sprockets, spindles, drums, flywheels, chains) all points of
operations protected from accidental contact? ZI El

- Hot pipes and surfaces exposed to accidental contact?
El El

- All emergency shut offs have been identified and communicated to the field crew?
O

- Have emergency shutoffs been field tested?
O

- Results?
El El

- Are any structural members bent, rusted, or otherwise show signs of damage?.
O El

- Are fueling cans used with this equipment approved type safety cans?
O

- Have the attachments designed for use (as per manufacturer's recommendation) with this equipment
been inspected and are considered suitable for use? O O

Portable Power Tools:

- Tools and Equipment in Safe Condition?

- Saw blades, grinding wheels free from recognizable defects (grinding wheels have been sounded)?
El CI

- Portableelectric tools properly grounded?

- Damage to electrical power cords?

- Blade guardsin place?

- Components adjusted as per manufacturersrecommendation?

Cleanliness:

- Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)?
- Where was this equipment used prior to its arrival on site?
- Site Contaminants of concern at the previous site?
- Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls?
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EQUIPMENT INSPECTION (page 3 of 3)

Operator Qualifications (as applicable for all heavy, equipment):

- Does the operator have proper licensing where applicable, (e.g., CDL)?.

- Does the operator, understand the equipment's operating instructions?

- Is the operator experienced with this equipment?

- Does the operator have emotional and/or physical limitations which would prevent him/her from performing
this task in a safe manner?

- Is the operator 21 years of age or more?

Identification:

- Is a tagging system available, for positive identification, for tools removed from service?

Additional Inspection Required Prior to Use On-Site
Yes No

- Does equipment emit noise levels above 90 decibels? O

- If so, has an 8-hour noise dosimetry test been performed? _ O

- Results of noise dosimetry:

- Defects and repairs needed:

- General Safety Condition:

- Operator or mechanic signature:

Approved for Use: _ Yes _ No

Site Safety Officer Signature
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ACRONYMS

AFB Air Force Base
AFCEE Air Force Center for Environmental Excellence

bgs below ground surface
BWP Base-Wide Plan

DQO data quality objective

EMR Environmental Management, Restoration Branch
EH hydrogen electrode
EPA U.S. Environmental Protection Agency
ERPIMS Environmental Resource Program Information Management

Systems

FSP field sampling plan
ft foot/feet

IDW investigation-derived waste

OCH organochlorine herbicides
OCP organochlorine pesticides

PARCC precision, accuracy, representativeness, completeness, and
comparability

PQL practical quantitation limit

QA quality assurance

QAPP quality assurance project plan
QC quality control
QCSR quality control summary report

RCRA Resource Conservation and Recovery Act
RFI RCRA Facility Investigation

SOP standard operating procedure
SSHP site safety and health plan
SVOC semi-volatile organic compound
SW solid waste

SWMU solid waste management unit

TCE trichloroethylene

TCLP toxicity characteristic leaching procedure
TKN total Kjeldahl nitrogen
TOC total organic carbon
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ACRONYMS
(CONCLUDED)

USACE U.S. Army Corps of Engineers
USAF United States Air Force

VOC volatile organic compound
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B1.0 INTRODUCTION

This quality assurance project plan (QAPP) has been prepared to provide supplemental project-specific
information and criteria for the Resource Conservation and Recovery Act (RCRA) facility investigation
(RFI) at Solid Waste Management Unit (SWMU) WP-26, Sewage Lagoons and Golf Course Pond, at
Kirtland Air Force Base (AFB), New Mexico. This QAPP is Appendix B of the WP-26 RFI Work Plan.

This investigation will be consistent with the Base-Wide Plan (BWP) QAPP (USAF, 1996) unless

otherwise specified in this document. One significant difference is that the guidance and authority of the
contracting organization, the Air Force Center for Environmental Excellence (AFCEE), as embodied in

the AFCEE Project Manager, will replace that of the U.S. Army Corps of Engineers (USACE). In many
if not most instances, no substantive changes will result. Technical guidance will follow the BWPs for
the Installation Restoration Program, as interpreted and implemented by the Kirtland AFB Environmental
Management Division, Restoration Branch (EMR) Chief, or his representative.

Except for the substitution of AFCEE guidance and authority for that of the USACE, the BWP QAPP
will guide all investigation activities associated with this project unless modified in the following
sections. Applicable sections of the BWP QAPP are otherwise incorporated by reference and not
repeated in this document except for purposes of emphasis or amplification.
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B2.0 PROJECT DESCRIPTION

B2.1 Site Description

A description of the former sewage lagoons (SWMU WP-26), their operational history, and previous
investigation results are outlined in Section 2 of the WP-26 RFI Work Plan.

B2.2 Project Scope and Objectives

The scope and objectives of the investigation activities at SWMU WP-26 are outlined in Sections 2 and 3
of the WP-26 RFI Work Plan and described in Section 4 of this project-specific QAPP.
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B3.0 PROJECT ORGANIZATION AND RESPONSIBILITES

The individuals listed in Table B-1 will supervise or perform the management and quality assurance (QA)
activities associated with this project.

Table B-1. Project Management Personnel for the Solid Waste Management Unit WP-26
Resource, Conservation, and Recovery Act Facility Investi gation Work Plan

Title Name Organization

Kirtland AFB Client Services Manager Jeff Johnston MWH Americas, Inc.

AFCEE Project Manager Arthur Hatfield AFCEE

MWH Program Manager Bruce McMaster MWH Americas, Inc.

MWH Delivery Order Manager Karen Jarocki MWH Americas, Inc.

Project Quality Assurance Manager Karen Jarocki MWH Americas, Inc.

Project Chemist Brian Buttars MWH Americas, Inc.

Field Operations Leader Christopher Timm MWH Americas, Inc.

Field Quality Assurance Manager Gundar Peterson MWH Americas, Inc.

Project Health and Safety Officer Chris Timm MWH Americas, Inc.
AFB=AirForceBase
AFCEE=AirForceCenterforEnvironmentalExcellence
MWH=MWHAmericas,Inc.
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B4.0 QUALITY ASSURANCE OBJECTIVES FOR
MEASUREMENT DATA

The field and laboratory data collected during this investigation will be of known and acceptable quality.

B4.1 DataQualityObjectives

Data quality objectives (DQOs) are statements that specify the quantity and quality of data generated to
support decision making. DQOs are scoping and planning tools applicable to every data-generation
effort and are a necessary step in the development of project-specific plans. For each data-gathering task,
DQOs have been developed to describe the purpose of the task, the specific activities to be performed,
the intermediate and end uses of the generated data, and the resultant data quality that is required. Based
on the end use of the data, both screening and definitive levels of data quality will be required. The
DQOs for this investigation are presented in Table B-2.

B4.2 DataQuality Indicators

The precision, accuracy, representativeness, completeness, and comparability (PARCC) parameters will
be used as indicators of data quality and are defmed in Section 4.2 of the BWP QAPP.

B4.3 Levelof FieldQualityControlEffort

Quality control (QC) samples will be collected and submitted for laboratory analysis with the following
frequency:

• Equipment blank (soil and groundwater)---10 percent of the total number of samples collected
with non-dedicated equipment;

• Field QA duplicates (soil gas, soil, and groundwater)---10 percent of the total number of samples

(that is, 1 duplicate sample for every 10 environmental samples collected);

Matrix spike (soil and groundwater)--5 percent of the total number of samples (that is, 1 matrix spike
sample for every 20 environmental samples collected); and
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Table B-2. Data Quality Objectives and Data Types/Issues
Data Quality

Sampling Objectives and

Pro_lram Rationale Data Method a Data Type Data Uses
Soil vapor Collectsoilvapor VOCs SW-846 8021B Definitive Site
sampling samples to determine characterization

TCE-impaetod _oil
vapor. TO-15 Definitive

Subsurface soil Collect soil samples VOCs SW-846 8260B Definitive Site
sampling to determine TCE-, characterization

metals-, and nitrogen- RCRA 8 Metals SW-846 Definitive
impacted sediments. 610B/7470A

Nitrate/Nitrite EPA 300 Definitive

Ammonia EPA 350.2 Definitive

TKN EPA 351.3 Definitive

TOC Walkley-Black Definitive

Groundwater Collect groundwater Dissolvedoxygen Dissolvedoxygen Screening Site
sampling samples to determine probe characterization

plume boundaries of Temperature Digital Screening
TCE-impacted
groundwater, thermometer

pH pH probe Screening

Specific conductivity Conductivity Screening
meter

Oxidation-reduction EH meter Screening
potential

Turbidity Turbidity meter Screening

VOCs SW-846 8260B Definitive

Nitrate/Nitrite EPA 300.0 Definitive

Ammonia EPA 350.2 Definitive

TKN EPA 351.3 Definitive

Water and soil Collect soil and water VOCs SW-846 8260B Definitive Waste disposal
investigation- composite samples to
derived waste determine waste SVOCs SW-846 8270C Definitive

disposal Organochlorine SW-846 8081A Definitive
pesticides

Organochlorine SW-846 8151A Definitive
herbicides

RCRA 8 metals SW-846 Definitive
6010B/7470A

Notes:
a AnalyticalMethods:
EPA,1996;EPA,1993;EPA,1999;ASA,1982
ASA=AmedcanSocietyofAgronomy
EPA=U.S.EnvironmentalProtectionAgency
EH=hydrogenelectrode
RCRA=ResourceConsewationandRecoven/Act
SVOC=semivolatileorganiccompound
SW=solidwaste
TCE=trichloroethylene
TKN=totalKjeldahlnitrogen
TOC=totalorganiccarbon
VOC=volatileorganiccompound
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• Matrix spike duplicate (soil and groundwater)--5 percent of the total number of samples (that is,
1 matrix spike duplicate sample for every 20 environmental samples collected); and

• Trip blank samples will accompany the empty sample bottles from the laboratory to the site. One
set of trip blank samples will be placed in each sample cooler containing sample vials for VOC
analysis at the start of each day of sampling and remain in the cooler throughout the day. The
trip blanks will then be shipped with the samples to the laboratory. Trip blanks will not be
submitted with soil samples.

The QA/QC samples will be analyzed for the same suite of chemical parameters as the environmental
samples collected.

The method-specific QC procedures, frequency of QC sample analysis, QC acceptance criteria (control
limits), practical quantiation limits (PQLs), and corrective action are included in Attachment 1of this

project-specific QAPP.

Kirtland AFB July 2004
SWMU WP-26 RFI Work Plan B-11



APPEND_ B

B5.0 FIELD INVESTIGATION PROCEDURES

The samples collected during the field investigation at the SWMU WP-26 sewage lagoons will include
subsurface soil vapors, subsurface soil, groundwater, and investigation-derived waste (if)W). Soil
samples will be collected with a split-spoon sampler. Unless the equipment used is dedicated for a

particular sampling location, the equipment will be decontaminated between sampling intervals or
locations according to Section 5.4 and Appendix A of the BWP Field Sampling Plan (FSP)
(USAF, 1996).

B5.1 Sampling Procedures

The following sampling procedures outlined in Appendix A of the BWP FSP (USAF, 1996) are
applicable to this RFI at SWMU WP-26:

• Monitoring well sampling (Standard Operating Procedure [SOP] A1.2),

• Subsurface soil sampling (SOP 1.6),

• Borehole and sample logging (SOP A1.7), and

• Air sampling/air monitoring (SOP A1.16).

B5.2 Sample Designation

Site sample designations will follow the Kirtland AFB guidelines as outlined in Section 4.2.1 of the BWP
FSP. The numbering system established in Section 4.2.1 of the BWP FSP consists of an alphanumeric
code that identifies the sampling site, medium, location, and sample depth. The sampling site code is
WP-26 for the sewage lagoons. The media type codes include SB for subsurface soil, SS for surface soil,
SG for soil gas, GW for groundwater, and FB for field blank. Borehole and well numbers will be used
for the specific location codes. Sample depths will be noted by six numbers with the first three
identifying the top of the sampling interval and the second three identifying the bottom of the sampling
interval (for example, a sample collected from 25 to 27 feet (ft) below ground surface (bgs) will be
designated as 025027).

The analytical laboratory will assign a unique identification number to each sample for internal tracking
and control of the samples. The laboratory will provide a table that cross-references the field sample
number with the sample number used to report analytical results. This procedure ensures proper tracking
and accurate accounting for all samples.
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B5.3 Field Measurements

I

This section identifies the elements to be considered during field measurements and outlines the SOPs to
be used when collecting specific types of data. Generally, field measurements include, but are not
limited to, water quality parameters (such as temperature, pH, and conductivity), water levels, and well

depth. Field screening techniques, such as soil gas or ambient air, also fall under this category. The Site
Safety and Health Plan (SSHP), found in Appendix A of the WP-26 RFI Work Plan, will be used as
guidance when measurements are made for health and safety monitoring.

The SOPs for measurement activities outline the specific steps to be followed when collecting data using
field instrumentation. These guidelines have been developed from manufacturers' operations manuals

I and standard industry practices. The SOPs for measurement procedures presented in Appendix A of the
BWP FSP include

• Soil and gas investigation (SOP A3.10),

• Methods for using portable gas chromatographs (SOP A3.11),

• pH (SOPA3.1),

• Specific conductance (SOP A3.2),

q • Water temperature (SOPA3.3),

• Dissolved oxygen (SOP A3.4),

• Oxidation-reduction potential (SOP A3.5),

• Water levels (SOP A3.6), and

• Photoionization detectors and organic vapor analyzers (SOP A3.9).

For each of these field parameters, Section 7.5 of the BWP QAPP lists specific information about the
frequency of control checks and sources of any control materials, the acceptance criteria for each of the

parameters, and the actions to be taken in the event that controlled parameters exceed acceptance criteria.

B5.4 Equipment Decontamination

The methods for the proper decontamination of all field sampling equipment are detailed in SOP A2.1 of
the BWP FSP (USAF, 1996). Procedures differ according to the type and the intended use of the

sampling equipment, as well as guidelines specified by government agencies. All equipment that may
directly or indirectly contact samples will be decontaminated in designated onsite decontamination areas.
Such equipment includes casing, drill bits, auger flights, the portions of drill rigs that stand above
boreholes, buckets of excavators, sampling devices, and instruments such as slugs and sounders. Care
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will be taken to prevent sample devices from coming into contact with potentially contaminating
substances such as tape, oil, engine exhaust, corroded surfaces, and dirt.
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B6.0 SAMPLE CUSTODY AND RECORD KEEPING
I

Sample custody and record keeping will be consistent with Section 6.0 of the BWP QAPP (USAF, 1996).
Record keeping is discussed in detail below.

B6.1 RecordKeeping
r

I This section lists record keeping requirements that apply to all measuring and sampling activities. Field
records sufficient to recreate all sampling and measurement activities will be maintained and will meet

all Environmental Resource Program Information Management Systems (ERPIMS) data loading
requirements. The information will be recorded with indelible ink in a permanently bound notebook with
sequentially numbered pages. These records will be archived in an easily accessible form and made
available to the United States Air Force (USAF) upon request.

The following information will be recorded in the logbook for all activities:

• Location,
q

• Date and time,

• Identity of people performing activity and any visitors,

• Weather conditions,

• Summary of daily activities, and

• Level of personnel protection equipment.

No erasures will be permitted. If an incorrect entry is made, the data will be crossed out with a single
strike mark, initialed, and dated. At the completion of all entries for a given task or at the end of the day,
the logbook will be signed and dated.

The following additional information will be recorded for all field measurements:

• The numerical value and units of each measurement, and

• The identity of any calibration results for each field instrument.

The following additional information will be recorded for all sampling activities:

Kirtland AFB July 2004
SWMU WP-26 RFI Work Plan B- 15



APPENDIXB

• Sample type and sampling method;

• The identity of each sample and depth(s), where applicable, from which it was collected;

• The amount of each sample;

* Sample description (such as color, odor, and clarity);

• Sampling devices used;

• Conditions that might affect the representativeness of a sample (such as refueling operations or
damaged casing); and

• The rationale for any deviations to the number, location, or frequency of sampling (including a
reference to the associated Field Change Request form).
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B7.0 CALIBRATION PROCEDURES AND FREQUENCY
I

Calibration procedures will be consistent with Section 7.0 of the BWP QAPP (USAF, 1996). All
laboratory instruments will be calibrated in accordance with the analytical method and the laboratory's
SOPs. The minimum method-specific requirements for laboratory instrument calibration are presented in
Attachment 1 of this project-specific QAPP.
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B8.0 ANALYTICAL PROCEDURES

The analytical procedures for this project will be consistent with those outlined in Section 8.0 of the
BWP QAPP (USAF, 1996). The following analyses will be used during the SWMU WP-26 RFI:

• Volatile organic compounds (VOCs) for soil and water samples, will be analyzed by U.S.
Environmental Protection Agency (EPA) Method SW-846 8260B, as specified in the laboratory
SOP (EPA, 1996).

• VOCs for air samples, will be analyzed by EPA Method TO-15, as specified in the laboratory
SOP (EPA, 1999).

• Toxicity characteristic leaching procedure (TCLP) VOCs for IDW samples, will be analyzed by
EPA Method SW-846 1311/8260B, as specified in the laboratory SOP (EPA, 1996).

• TCLP semi-volatile organic compounds (SVOCs) for IDW samples, will be analyzed by EPA
Method SW-846 1311/8270C, as specified in the laboratory SOP (EPA, 1996).

• TCLP organochlorine pesticides (OCPs) for IDW samples, will be analyzed by EPA Method SW-
846 1311/8081A, as specified in the laboratory SOP (EPA, 1996).

• TCLP organochlorine herbicides (OCHs) for IDW samples, will be analyzed by EPA Method
SW-846 1311/8151A, as specified in the laboratory SOP (EPA, 1996).

• TCLP metals for IDW samples, will be analyzed by EPA Method SW-846 1311/6010B/7470A as
specified in the laboratory SOP (EPA, 1996).

• RCRA 8 metals for soil and water samples, will be analyzed by EPA Method SW-846 6010B and
7470A, as specified in the laboratory SOP (EPA, 1996).

• Nitrate and nitrite for soil and water samples, will be analyzed by EPA Method 300.0, as
specified in the laboratory SOP (EPA, 1993).

• Ammonia for soil and water samples, will be analyzed by EPA Method 350.2, as specified in the
laboratory SOP (EPA, 1993).

• Total Kjeldahl nitrogen (TKN) for soil and water samples, will be analyzed by EPA Method
351.3, as specified in the laboratory SOP (EPA, 1993).

• Total organic carbon (TOC) in soil will be analyzed by Walkley-Black, as specified in the
laboratory SOP (EPA, 1982).

The analytical method and the associated performance criteria (control limits, PQLs, and corrective

action) to be used for this investigation are presented in Attachment 1 of this project-specific QAPP.
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B9.0 INTERNAL QUALITY CONTROL CHECKS

The internal QC checks program will be consistent with Section 9.0 of the BWP QAPP (USAF, 1996).
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BIO.0 DATA VALIDATION, REDUCTION, AND REPORTING

All data validation, reduction, and reporting will be consistent with Section 10.0 of the BWP QAPP
(USAF, 1996).
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B11.0 PERFORMANCE AND SYSTEM AUDITS

Audits will be conducted as outlined in Section 11.0 of the BWP QAPP (USAF, 1996).
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B12.0 PREVENTIVE MAINTENANCE

Preventive maintenance ofequipment will be consistent with Section 12.0 ofthe BWP QAPP
(USAF, 1996).
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B13.0 DATAASSESSMENT

Assessment of data generated during the investigation of SWMU WP-26 (sewage lagoons) will be
consistent with Section 13.0 of the BWP QAPP (USAF, 1996).
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B14.0 CORRECTIVE ACTION

Corrective action will be exercised, as necessary, to maintain data quality and in a manner consistent with
Section 14.0 of the BWP QAPP (USAF, 1996).
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B15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

I A separate quality control summary report (QCSR) will not be prepared. Instead, the elements of a
QCSR will be incorporated into the investigation report that will be prepared.
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ATTACHMENT 1
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Table Bl-la. Volatile Organic Compounds By Gas Chromatography/Mass Spectrometry,
Method SW-846 8260B, Quality Control Criteria For Laboratory Data Evaluation

Accuracy a Precision a

(PercentRecovery) (RPDPercent)

Spiking Compounds Water Soil Water Soil

SW-846 8260B b

Matrix Spike/Matrix Spike Duplicate

Spike Compounds

1,1-Dichloroethene 61-145 59-172 14 22

Trichloroethene 71-120 62-137 14 24

Benzene 76-127 66-142 11 21

Toluene 76-125 59-139 13 21

Chlorobenzene 75-130 60-133 13 21

Surrogate Spike

Toluene-cl8 88-110 84-138 NA NA

Bromofluorobenzene 86-115 59-113 NA NA

1,2-Dichloroethane-d4 76-114 70-121 NA NA

Dibromofluromethane 77-123 75-125 NA NA

Laboratory Control Sample

Spike Compounds

1,1-Dichloroethene 61-145 59-172 NA NA

Trichloroethene 71-120 62-137 NA NA

Benzene 76-127 66-142 NA NA

Toluene 76-125 59-139 NA NA

Chlorobenzene 75-130 60-133 NA NA

Surrogate Spike

Toluene-d8 88-110 84-138 NA NA

Bromofluorobenzene 86-115 59-113 NA NA

1,2-Dichloroethane-d4 76-114 70-121 NA NA

Dibromofluromethane 77-123 75-125 NA NA

Notes:
' ControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004.
bEPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition;FinalUpdateIII,December1996).
NA=Notapplicable
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Table Bl-lb. Toxicity Characteristic Leaching Procedure Volatile Organic Compounds By Gas
Chromatography/Mass Spectrometry,

Method SW-846 8260B, Quality Control Criteria For Laboratory Data Evaluation

Accuracya Precision"
(Percent Recovery) (RPD)

Spiking Compounds TCLP Extract TCLP Extract

SW-846 8260B b

Matrix Spike/Matrix Spike Duplicate

Spike Compounds

1,2-Dichloroethane(107-06-02) 70-130 20

1,1-Dichloroethene (75-35-4) 61-145 14

Benzene (71-43-2) 76-127 11

2-Butanone (78-93-3) 40-179 24

Carbon tetrachloride (56-23-5) 57-135 20

Chlorobenzene (108-90-7) 75-130 13

Chloroform (67-66-3) 62-139 20

Tetrachloroethene (PCE) (127-18-4) 57-121 20

Trichloroethene (TCE) (79-01-6) 71-120 14

Vinyl chloride (75-01-4) 45-150 24

Surrogate Spike

Toluene-d8 88-I I0 NA

Bromofluorobenzene 86-115 NA

1,2-Dichloroethane-d4 76-114 NA

Dibromofluromethane 77-123 NA

LaboratoryControlSample
Splke Compounds

1,2-Dichloroethane(107-08-02) 70-130 NA

1,1-Dlchloroethene (76-35-4) 61-145 NA

Benzene (71-43-2) 76-127 NA

2-Butanone (78-93-3) 40-179 NA

Carbon tetrachloride (56-23-5) 57-135 NA

Chlorobenzene (108-90-7) 75-130 NA

Chloroform (67-66-3) 62-139 NA

Tetrachloroethene (PCE) (127-18-4) 57-121 NA

Trichloroethene (TCE) (79-01-6) 71-120 NA

Vinyl chloride (75-01-4) 45-150 NA

Surrogate Splke

Toluene-d8 88-110 NA

Bromofluorobenzene 86-115 NA

1,2-Dichloroethane-d4 76-114 NA

I Dibromofluromethane 77-123 NA

Notes:
aControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004.
bEPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW.846),(U.S.EPAThirdEdition;FinalUpdateIII,December1996).
NA= Notapplicable
RPD=Relativepercentdifference
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Table B1-3a. Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -

SW-846 8260B, Practical Quantitation Limits

Practical Practical
Quantitation Quantitation

b b
Limits (PQL) Limits (PQL)

Analytical MCL Water Soil
Method Analyte (pg/i) (pg/I) (mg/kg)

SW-846 8260B 1,1,1,2-Tetrachloroethane NE 0.5 5

1,1,1,-Trichloroethane 200 0.5 5

1,1,2,2-Tetrachloroethane NE 0.5 5

1,1,2-Trichloroethane 5.0 0.5 5

1,1-Dichloroethane 5.0 0.5 5

1,1-Dichloroethene 7.0 0.5 5

1,1-Dichloropropene NE 0.5 5

1,2,3-Trichlorobenzene NE 0.5 5

1,2,3-Trichloropropane NE 0.5 5

1,2,4-Trichlorobenzene 70 0.5 5

1,2,4-Trimethylbenzene NE 0.5 5

1,2-Dichlorobenzene 600 0.5 5

1,2-Dichloroethane 5 0.5 5

1,2-Dichioropropane 5 0.5 5

1,3,5-Trimethylbenzene NE 0.5 5

1,3-Dichlorobenzene NE 0.5 5

1,3-Dichloropropane NE 0.5 5

1,4-Dichlorobenzene 75 0.5 5

2,2-dichloropropane NE 0.5 5

2-Butanone NE 10c 50

2-Chlorotoluene NE 0.5 5

2-Hexanone NE 10c 50

4-Chlorotoluene NE 0.5 5

4-Methyl-2-pentanone NE 10c 50

Acetone NE 10c 50

Benzene 5 0.5 5

Brombenzene NE 0.5 5

Bromochloromethane NE 0.5 5

Bromodichloromethane 80 0.5 5

Bromoform 80 0.5 5

Bromomethane NE 0.5 5

Carbon disulfide NE N/A 5

Carbon tetrachloride 5 0.5 5

Chlorobenzene NE 0.5 5

Chloroethane NE 0.5 5

Chloroform 80 0.5 5

Chloromethane NE 0.5 5
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Table B1-3a. Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -
SW-846 8260B, Practical Quantitation Limits (concluded)

Practical Practical
Quantitation Quantitation

b b
Limits (PQL) Limits (PQL)

Analytical MCL Water Soil

Method a Analyte (pg/I) (pg/I) (mg/kg)

SW-846 8260B cis-1,2-Dichloroethene 70 0.5 5

cis-l,2-Dichloropropene NE 0.5 5

Dibromochloromethane 80 0.5 5

Dibromomethane NE 0.5 5

Dichlorodifluoromethane NE 0.5 5

Ethylbenzene 700 0.5 5

Hexachlorobutadiene NE 0.5 5

Isopropylbenzene NE 0.5 5

Isopropyltoluene NE 0.5 5

m/p-Xylenes 10,000 0.5 10

Methylenechloride 5 0.5 5

Naphthalene NE 0.5 5

n-Butylbenzene NE 0.5 5

n-Propylbenzene NE 0.5 5

o-Xylene 10,000 0.5 5

Sec-Butylbenzene NE 0.5 5

Styrene 100 0.5 5

Tert-Butylbenzene NE 0.5 5

Tetrachloroethene 5 0.5 5

Toluene 1,000 0.5 5

Trans-1,2-dichloroethene 100 0.5 5

Trans-1,3-dichloropropene NE 0.5 5

Triohloroethene 5 0.5 5

Trichlorofluoromethane NE 0.5 5

Vinylchloride 2 0.5 5

Notes:
' EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,February1986;RnalUpdateIII,December1996).
bPracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratories(APCL)ofChino,California.
cReporttothemethoddetectionlimit(MDL)
pg/1=microgramsperliter
mg/kg=milligramsperkilogram
MCL=Maximumcontaminationlevel
NA=Notapplicable
NE=Notestablished
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Table B1-3b. Toxicity Characteristic Leaching Procedure Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry - SW-846 8260B, Practical Quantitation Limits

Practical Maximum
Quantitation Contaminationb
Limits (PQL) Limits (MCL)

Analytical TCLP Extract TCLP Extract
Method Analyte (pg/I) (pg/I)

SW-846 8260B Benzene (71-43-2) 5 500

2-Butanone(78-93-3) 5 200,000

Carbontetrachloride(56-23-5) 5 500

Chlorobenzene(108-90-7) 5 100,000

Chloroform(67-66-3) 5 6,000

1,2-Dichloroethane(107-06-2) 5 500

1,1-Dichloroethene(75-35-4) 5 700

Tetrachloroethene(PCE) (127-18-4) 5 700

Trichloroethene (TCE) (79-01-6) 5 500

Vinyl chloride (75-01-4) 5 200

Notes:
• EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,February1986;FinalUpdateIII,December1996).
bPracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratories(APCL)ofChino,California.
/Jg/I=microgramsperliter
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Table B1-4. Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -
SW-846 8260B, 4-Bromofluorobenzene (BFB) Mass Intensity Criteria

Mass Required Intensity (relative abundance)

50 15 to 40% of mass 95

75 30 to 60% of mass 95

I 95 Base peak, 100% relative abundance

96 5 to 9% of mass 95

173 Less than 2% of mass 174

174 Greater than 50% of mass 95

175 5 to 9% of mass 174

176 Greater than 95%, but less than 101% of mass 174

177 5 to 9% of mass 176

Notes:
EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,February1986;RnalUpdateIII,December1996).

I
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Table B1-5. Toxicity Characteristic Leaching Procedure Semi-Volatile Organic Compounds By Gas
Chromatography/Mass Spectrometry, Method SW-846 8260B, Quality Control Criteria For

Laboratory Data Evaluation

Accuracy= Precisiona
(Percent Recovery) (RPD)

Spiking Compounds TCLP Extract TCLP Extract

SW-846 8270C b

Matrix Spike/Matrix Spike Duplicate

Spike Compounds

2,4-Dinitrotoluene 24-96 38

Hexachlorobenzene 37-89 20

Hexachlorobutadiene 19-109 21

Hexachloroethane 21-104 21

3/4-Methylphenol (m/p-Cresol)c 30-92 16

2-Methylphenol (o-Cresol) 26-105 17

Nitrobenzene 36-111 14

Pentachlorophenol 9-103 50

Pyridine 30-136 40

2,4,5-Trichlorophenol 38-108 20

2,4,6-Trichlorophenol 35-11O 17

1,4-Dichlorobenzene 36-97 28

Surrogate Spike

2-Fluorobiphenol 43-116 NA

2-Fluorophenol 21-110 NA

Nitrobenzene-d5 35-114 NA

Phenol-d6 10-110 NA

Terphenyl-dl4 33-141 NA

2,4,6-Tribromophenol 10-123 NA

Laboratory Control Sample

Spike Compounds

2,4-Dinitrotoluene 24-96 NA

Hexachlorobenzene 37-89 NA

Hexachlorobutadiene 19-109 NA

Hexachloroethane 21-104 NA

3/4-Methylphenol (m/p-Cresol)c 30-92 NA

2-Methylphenol (o-Cresol) 26-105 NA

Nitrobenzene 36-111 NA

Pentachlorophenol 9-103 NA

Pyridine 30-136 NA

2,4,5-Trichlorophenol 38-108 NA

2,4,6-Trichlorophenol 35-110 NA

1,4-Dichlorobenzene 36-97 NA

Kirtland AFB July 2004
SWMU WP-26 RFI Work Plan B-36



APPENDIX B

Table B1-5. TCLP Semi-Volatile Organic Compounds By Gas Chromatography/Mass
Spectrometry, Method SW-846 8260B, Quality Control Criteria For Laboratory Data Evaluation

(concluded)

Accuracy a Precision a

[ (Percent Recovery) (RPD)
Spiking Compounds TCLP Extract TCLP Extract

SW-846 8270C b

Laboratory Control Sample (continued)

Surrogate Spike

2-Fluorobiphenol 43-116 NA

2-Fluorophenol 21-110 NA

Nitrobenzene-d5 35-114 NA

Phenol-d6 10-110 NA

Terphenyl-dl4 33-141 NA

I 2,4,6-Tribromophenol 10-123 NA

Notes:
• ControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004.
bEPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition;FinalUpdateIII,December1996).
c3-Methylphenolend4-methylphenolcannotbedifferentiated.
NA=Notapplicable
RPD=Relativepercentdiffererce
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Table B1-7. Toxicity Characteristic Leaching Procedure Semi-Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry- SW-846 8270C, Practical Quantitation Limits

Practical Maximum
Quantitation Contaminationb
Limits (PC)L) Limits (MCL)

Analytical TCLP Extract TCLP Extract
Method Analyte (/zg/l) _g/I)

SW-846 82700 1,4-Dichiorobenzene 10 7,500

2,4-Dinitrotoluene 10 130

Hexachlorobenzene 10 130

Hexachlorobutadiene 10 500

Hexachloroethane 10 3,000

2-Methylphenol (o-Cresol) 10 200,000

3/4-Methylphenol (m/p-Cresol)c 10 200,000

Nitrobenzene 10 2,000

Pentachlorophenol 50 100,000

Pyridine 10 5,000

2,4,5-Trichlorophenol 25 400,000

2,4,6-Trichlorophenol 10 2,000

Notes:

• EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,Februa_1986;FinalUpdateIII,December1996).
bPracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratodes(APCL)ofChino,California.
:3-Methylpheno_and4-methylphenolcannotbedifferentiated.
pg/I=microgramsperliter
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Table B1-8. Semi-Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -
SW-846 8270C, Decafluorotriphenyl Phosphine (DFTPP) Key IonsAnd Ion Abundance Criteria

Mass Ion Abundance Criteria

51 30-60% of mass198

68 <2% of mass 69

70 <2% of mass 69

127 40-60% of mass 198

197 <1% of mass 198

198 Base peak, 100% relative abundance

199 5-9% of mass 198

275 10-30% of mass 198

365 >1% of mass 198

441 Present, but less than mass 443

442 >40% of mass 198

443 17-23% of mass 442

Notes:
EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,Februanj1986;FinalUpdateIII,December1996).
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Table B1-9. Toxicity Characteristic Leaching Procedure Organochlorine Pesticides By Gas

Chromatography - Method SW-846 8081A

Quality Control Criteria For Laboratory Data Evaluation

Accuracy a Precision a
(Percent Recovery) (RPD)

Spiking Compounds TCLP Extract TCLP Extract

SW-846 8081A b

Matrix Spike/Matrix Spike Duplicate

Spike Compounds

Chlordane(technical)(57-74-9) 43-128 34

Endrin(72-20-8) 56-121 21

Heptachlor(76-44-8) 40-131 20

Heptachlorepoxide(1024-57-3) 20-184 50

Lindane(gamma-BHC) (58-89-9) 30-156 50

Methoxychlor(72-43-5) 56-152 39

Toxaphene(8001-35-2) NA NA

Surrogate Spike

DCB (2051-24-3) 30-150 NA

TCMX (877-09-8) 30-150 NA

Laboratory Control Sample

Spike Compounds

Chlordane (technical) (57-74-9) 43-128 NA

Endrin (72-20-8) 56-121 NA

Heptachlor (76-44-8) 40-131 NA

Heptachlor epoxide (1024-57-3) 41-122 NA

Lindane (gamma-BHC) (58-89-9) 30-156 NA

Methoxychlor (72-43-5) 56-152 NA

Toxaphene (8001-35-2) NA NA

Surrogate Spike

DCB(2051-24-3) 30-150 NA

TCMX (8T7-09-8) 30-150 NA

Notes:
•ControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,September2003.
°EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition;FinalUpdateIII,December1996).
NA= Notapplicable
RPD=Relativepercentdifference
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Table BI-ll. Toxicity Characteristic Leaching Procednre-Organochlorine Pesticides By Gas
Chromatography - Method SW-846 8081A

Method Detection Limits, Practical Quantitation Limits, And Maximum Contaminant Levels

PQLb MCL
a TCLPExtract TCLPExtract

AnalyticalMethod Analyte (/Jg/I) (pg/I)

SW-846 8081A Chlordane (technical) (57-74-9) 0.16 30

Endrin (72-20-8) 0.32 20

Heptachlor (76-44-8) O.16 8

Heptachlor epoxide (1024-57-3) O.16 8

Lindane (garnrna-BHC) (58-89-9) 0.16 400

Methoxychlor (72-43-5) 1.5 10,000

Toxaphene (8001-35-2) 10 500

Notes:
• EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,September1986;FinalUpdateIti,December1996).
bPracticalquanUtaUonlimitsarefromAppliedPhysicsandChemistryLaboratoryofChino,Califomia,March2004.
MCL=Maximumcontaminationlimit
MDL=Methoddetectionlimit
PQL=PracticalquantitaUonlimit
pg/I=Microgramperliter

Kirtland AFB July 2004
SWMU WP-26 RFI Work Plan B-45



APPENDIX B

Table BI-12. TCLP-Organochlorine Herbicides By Gas Chromatography - Method SW-846 8151A
Quality Control Criteria For Laboratory Data Evaluation

Accuracy a Precision a
(Percent Recovery) (RPD)

Spiking Compounds TCLP Extract TCLP Extract

SW-846 8151A b

Matrix Spike/Matrix Spike Duplicate

Spike Compounds

2,4-D (94-75-7) 30-150 60

2,4,5-TP (Silvex) (93-72-1) 30-150 60

Surrogate Spike

DCAA (19719-28-9) 49-139 NA

Laboratory Control Sample

Spike Compounds

2,4-D (94-75-7) 41-149 NA

2,4,5-TP (Silvex) (93-72-1) 40-131 NA

Surrogate Spike

DCAA (19719-28-9) 49-139 NA

Notes:
•ControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004
EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition;RnalUpdateIII,December1996).

NA=Notapplicable
%RPD=Relativepercentdifference
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Table B1-14. Toxicity Characteristic Leaching Procedure-Organochlorine Herbicides by Gas
Chromatography - Method SW-846 8151A

Method Detection Limits, Practical Quantitation Lilmts, and Maximum Contaminant Levels

PQLb MCL
TCLPExtract TCLPExtract

AnalyticalMethoda Analyte (pg/I) (pg/I)

SW-846 8151 A 2,4-D (94°75-7) 5 10,000

2,4,5-TP (Silvex) (93-72-1) 25 1,000

Notes:
' EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,September1986;FinalUpdateIII,December1996).
bPracticalquantitationlimitsarefromAppliedPhysicsandChemistryLaboratoryofChino,Califomia,September2003.
MCL=Maximumcontaminationlimit
MDL=Methoddetectionlimit
PQL=Practicalquantitationlimit
pg/I=Microgramperliter

Kirtland AFB July 2004
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Table Bl-15. Inductively Coupled Plasma Metals Analysis Using SW-846 6010B,
Quality Control Criteria for Laboratory Data Evaluation

Accuracya Precisiona
(Percent Recovery) (RPD Percent)

Spiking Compounds TCLP TCLP
Soil Extract Soil Extract

SW-846 6010 b

Matrix Spike/Matrix Spike Duplicate/Matrix Duplicate

Arsenic 75-125 75-125 20 20

Barium 75-125 75-125 20 20

Cadmium 75-125 75-125 20 20

Chromium 75-125 75-125 20 20

Lead 75-125 75-125 20 20

Selenium 75-125 75-125 20 20

Silver 75-125 75-125 20 20

Laboratory Control Sample

Arsenic 80-120 80-120 NA NA

Badum 80-120 80-120 NA NA

Cadmium 80-120 80-120 NA NA

Chromium 80-120 80-120 NA NA

Lead 80-120 80-120 NA NA

Selenium 80-120 80-120 NA NA

Silver 80-120 80-120 NA NA

Notes:
•ControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004.
bEPATestMethodsforEvaluatingSolidWaste,Physical/ChemlcalMethods,SW846,ThirdEdition,Februa_1986;RnalUpdateI,July1992;RnalUpdateIIA,August1993;Final
UpdateII,February1994;FinalUpdateliB,January1995;FinalUpdateIII,December1996.
NA=Notapplicable
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Table B1-17. Inductively Coupled Plasma Atomic Emission Spectrometry Metals Analysis
Using SW-846 6010B, Practical Quantitation Limits

Maximum
Practical Quantitation Limits Contamination

b

(PQL) Limits (MCL)

Analytical Soil TCLP Extract TCLP Extract
a

Method Analyte (mg/kg) (pg/I) (pg/I)

SW-846 6010B Arsenic 0.3 10 5000

Barium 1.0 10 100,000

Cadmium 0.2 5 1,000

Chromium 0.5 5 5,000

Lead 0.3 3 5,000

Selenium 0.5 10 1,000

Silver 0.5 10 5,000

Notes:
• EPATestMethodsforEvaluatingSolidWastePhysic_ChernicalMethods(SW-846),(U.S.EPAThirdEdition,Februar,j1986;FinalUpdateIII,December1996).
bPracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratories(APCL)ofChino,California.
pg/I=microgramsperliter
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Table B1-18. Mercury Analysis Cold Vapor Using SW-846 7470A/7471A,

Quality Control Criteria for Laboratory Data Evaluation

Accuracy a Precision a
(Percent Recovery) (RPD Percent)

Spiking Compounds TCLP TCLP
Soil Extract Soil Extract

SW-846 7470AJ7471 b

Matrix Spike/Matrix Spike Duplicate/Matrix Duplicate

Mercury 75-125 75-125 20 20

Laboratory Control Sample

Mercury 80-120 80-120 NA NA

Notes:
aEPATestMethodsforEvaluatingSolidWaste,Physical/ChemicalMethods,SW846,ThirdEdition,February1986;FinalUpdateI,July1992;RnalUpdateIIA,August1993;Final
UpdateII,February1994;FinalUpdateliB,January1995;FinalUpdateII1,December1996.
bControllimitsfromAppliedPhysicsandChemistryLaboratoryofChino,California,March2004.

NA=Notapplicable
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Table B1-20. Mercury Analysis Cold Vapor Using SW-846 7470A/7471A,
Practical Quantitation Limits

Maximum
Practical Quantitation Limits Contaminationb

(PQL) Limits (MCL)

Analytical Soil TCLP Extract TCLP Extracta

Method Analyte (pg/kg) (pg/I) (pg/I)

SW-846 7470A Mercury 0,2 200

Notes:
" EPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-846),(U.S.EPAThirdEdition,February1986;FinalUpdateIII,December1996).

PracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratories(APCL)ofChino,California.
,ug/I=microgramsperliter
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Table B1-21. Groundwater/Soil Anions and Water/Soil Quality,
Quality Control Criteria for Laboratory Data Evaluation

Accuracy Precision b
(Percent Recovery) (RPD Percent)

Analytical Method Spiking Compounds Water Soil Water Soil

Matrix Spike/Matrix Spike Duplicate/Matrix Duplicate

EPA 300.0a Nitrate 75-125 75-125 25 25

Nitrite 75-125 75-125 25 25

EPA 350.2" Ammonium 75-125 75-125 25 25

EPA 351.3" Total Kjeldahl Nitrogen 75-125 75-125 25 25

SW-846 9060b Total Organic Carbon 75-125 NA 25 NA

Walkley Blackc Total Organic Carbon NA 75-125 NA 25

Laboratory Control Samples

EPA 300.0° Nitrate 80-120 80-120 NA NA

Nitrite 80-120 80-120 NA NA

EPA 350.2a Ammonium 80-120 80-120 NA NA

EPA 351.3" Total Kjeldahl Nitrogen 80-120 80-120 NA NA

$W-846 9060b Total Organic Carbon 80-120 NA NA NA

Walkley Blackc Total Organic Carbon NA 80-120 NA NA

Notes:
"EPA100-400Series-MethodsfortheDeterminationofInorganicSubstancesinEnvironmentalSamples(EPN600R-93/100,August1993).
bEPATestMethodsforEvaluatingSolidWastePhysical/ChemicalMethods(SW-IN6),(U.S.EPAThirdEdition;FinalUpdateIII,December1996).
¢MethodsofSoilsAnalysis,AmericanSocietyofAgronomy,1982.
NA=notapplicable
RPD= Relativepercentdifference
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Table B1-26. Groundwater/Soil Anions and Water/Soil Quality Practical Quantitation Limits

Practical Quantitation
Limits b

Water Soil

Analysis Analytical Method a Analyte (mg/I) (mg/kg)

Anions EPA 300 Nitrate 0.04 0.2

Nitrite 0.05 0.2

Ammonia EPA 350.2 Ammonia 1° 25

Total Kjeldahl Nitrogen EPA 351.3 Total Kjeldahl Nitrogen 1_ 50

Total Organic Carbon Walkley-Black Total Organic Carbon NA 500

Notes:

• EPA100-400Series-MethodsfortheDeterminationof InorganicSubstancesinEnvironmentalSamples(EPN6O0R-93/100,August1993).
MethodsofSoilsAnalysis,AmericanSocietyofAgronomy,1982.

b PracticalquantitationandmethoddetectionlimitsfromAppliedPhysicsandChemistryLaboratories(APCL)of Chino,CaJifomia.
cReporttothemethoddetectionlimit(MDL)

NA=notapplicable
mg/kg=milligramsperkilogram
mg/L=milligramsperliter
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Table B1-27. Volatile Organic Compounds By Gas Chromatography/Mass Spectrometry,
Method TO-15, Quality Control Criteria For Laboratory Data Evaluation

Accuracy a Precision a

(Percent Recovery) (RPD Percent)

Spiking Compounds Air Air

EPA Method TO-15 b

Matrix Spike/Matrix Spike Duplicate Samples

SpikingCompounds N/A N/A

Surrogate Compounds N/A N/A

Laboratory Control Samples

All Compounds 70-130 25

SurrogateCompounds 70-140 N/A

Notes:
"ControllimitsfromColumbiaAnalyticalServicesofSimiValley,California,March2004.
bCompendiumofMethodsfortheDeterminationofToxicOrganicCompoundsinAmbientAir,SecondEdition,(EPA,January1999)EPA/625/R-g6/O10b.
NA= Notapplicable
EPA= environmentalprotectionagency
RPD=relativepercentdifference

Kirtland AFB July 2004
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APPENDIX B

Table B1-29. Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry -
EPA Method TO-15, Practical Quantitation Limits

Practical
Quantitation

b

Limits (PQL)

Analytical Aira

Method Analyte c (ppbV)

EPA TO-15 Dichlorodifluoromethane(CFC 12) 0.23
Chloromethane 0.48

1,2-Dichloro-1,1,2,2-tetrafluoroethane(CFC 114) 0.43
Vinyl Chloride 0.39
1,3-Butadiene 0.45
Brornomethane 0.52
Chloroethane 0.38
Ethanol 0.53
Acetonitrile 0.60
Acrolein 0.44
Acetone 2.10
Trichlorofluoromethane 0.36
IsopropylAlcohol 0.41
AcrylonitrUe 0.46
1,1-Dichloroethene 0.25
Methylene chloride 0.29
Allyl Chloride 0.32
Trichlorotrifluoroethane 0.39
Carbon Disulfide 0.32
trans-1,2-Dichloroethene 0.25
1,1-Dichloroethane 0.25
Methyltert-Butyl Ether 0.28
Vinyl Acetate 0.28
2-Butanone (MEK) 0.34
cis-1,2-Dichloroethene 0.25
n-Hexane 0.28
Chloroform 0.20
1,2-Dichloroethane 0.25
1,1,1-Trichloroethane 0.18
Benzene 0.31
Carbon Tetrachloride 0.16

1,2-Dichloropropane 0.22
Bromodichloromethane 0.15
Trichloroethene 0.19
1,4-Dioxane 0.28
Epichlorohydrin 0.26
cis-1,3-Dichloropropene 0.22
4-Methyl-2-pentanone 0.24
trans-1,3-Dichloropropene 0.22
1,1,2-Trichloroethane 0.18
Toluene 0.27
2-Hexanone 0.24
Dibromochloromethane 0.12
1,2-Dibromoethane 0.13
n-ButylAcetate 0.21
Tetrachloroethene 0.15

Notes:

' CompendiumofMethodsfortheDeterminationofToxicOrganicCompoundsinAmbientAir,SecondEdition,(EPA,January1999)EPN625/R-96/010b.
bPracticalquantitationandmethoddetectionlimitsfromColumbiaAnalyticalServices,Inc.ofSimiValley,California.
cThisisthecompleteT0-15analytelist;finalanalytelistwillbelimitedtoprojectspecificanalytes.
ppbV=partsperbillionbyvolume
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Table B1-30. Volatile Orgamc Compound Analysis in Ambient Air by Gas Chromatography/Mass
Spectrometry - EPA Method TO-15, 4-Bromofluorobenzene (BFB) Mass Intensity Criteria

Mass Required Intensity (relative abundance)

50 15 to 40% of mass 95

75 30 to 60% of mass 95

95 Base peak, 100% relative abundance

96 5 to 9% of mass 95

173 Less than 2% of mass 174

174 Greater than 50% of mass 95

175 5 to 9% of mass 174

176 Greater than 95%, but less than 101% of mass 174

177 5 to 9% of mass 176

Notes:
CompendiumofMethodsfortheDeterminationofToxicOrganicCompoundsinAmbientAir,SecondEdition,(EPA,January1999)EPN625/R-96/01013.

I
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APPENDIX C

APPENDIX C
FLEXIBLE LINER UNDERGROUND TECHNOLOGY

PRODUCT INFORMATION
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VADOSE FLUTeTM

This is the oldest of the FLUTesystems. It has been in use
since 1990. The Vadose FLUTesystem has the following
characteristics;

• Easily installed
• Seals the entire hole with a pressurized liner
• Draws the pore gas directly from the formation

• Easily removed
• Installed in holes drilled in many different ways.

The Vadose FLUTeliner is made of a rugged Nylon fabric with
an impermeable polyurethane coating. The tubing in the liner
is gathered in sleeves welded to the inside surface of the
liner. Exterior permeable spacers over each port are welded to the liner to allow sampling from an
area, rather than from a spot on the hole wall,

The Vadose FLUTe liner is normally Vadose Sampling System
installed by eversion (everting liner
mechanism) from a pressure canister _ml_i_lub_-,_
like that shown in the photo. However,
many of these systems have been Saml_i_l
installed in unstable media through
driven casing and filled with sand as
the casing is withdrawn. A special
procedure allows the sand fill to be I;m_udzed inf
matched inch by inch with the casing _u_\
withdrawal. The sand filled liner can \

Enbls'gecl_dew
not be removed except by drilling out of_t
the hole. These liners are easily
installed in any direction, even
vertically upward.

The interval to be sampled is defined
by the spacer length on the outside of _all
the sealing liner (see drawing above).
The pore gas is drawn into the port, through the interior tube (on the inside of the
liner), to the surface. Five to fifteen ports per liner are typical. The wellhead is
usually built to the needs of the particular site.

In those situations where the liner is pressurized with air, a small solar panel and
pump are provided to maintain the air pressure indefinitely. The air filled system is
easily removed by the reverse of the installation procedure.

Vadose FLUTe liner sizes have ranged from 2-18" diameter and up to 800 feet in
length. Some vadose liners have been in use for 10 years for tritium monitoring.

Prices are available at Va_do_se_Pr!c_e.s.Ancillary equipment needs range from renting
an air pressure canister to a "Slider", depending upon the installation procedure to
be used. Installation procedures are available at Vadose Pr_gcedu£es. Landf[l!
En_on!t;Qrjng is an especially useful application of this system.

Experience

http://www.flut.com/sys_2.htm 6/30/2004



VADOSE GAS SAMPLING

The FLUTe liner is often installed in the vadose zone to seal the hole against flow and to stabilize the
hole wall. Several kinds of installation procedures are used. In most cases, the liner is everted into

the hole (.see everting liner mechanism). For other situations, the liner is lowered into the hole, as
when the hole is supported by a temporary casing, and then filled with sand as the casing is
withdrawn (see yadose in Ode× casing pro_ge_dure). In all cases, the flexible liner provides a seal
against the hole wall.

The sampling geometry is shown in the drawing. The spacer material on the outside of the liner
serves to define the interval of the hole from
which the sample will be drawn. As the Vadoso Sampling System
pressure is reduced in the sampling tube at SamlYlng tul_u _,_
the surface, the pressure is reduced in the
spacer material interstices. This low-pressure
draws pore gas into the spacer and hence into
the tube to the surface via the port through
the liner. If the spacer is relatively short, the
pressure field near the spacer is essentially a
spherical 1-D flow field centered on the
spacer. For longer spacers, the flow field is

more like a 1-D cylindrical flow field. The (Inunc_dhd_tP_i_udzedliner
assumption for both geometries is that the
medium is homogeneous and isotropic. Enlarg_l vtw

OfI:Xl_t

As more pore gas is removed from the spacer, ,l_tt&llubing
the larger is the volume from which the
sample is drawn in the formation. Typically,
the tube volume is purged of its gas and the

sample is collected thereafter. Ilnar _ I_LIn°_nn_ "_tallb_wewl
Because the tubing is gathered in interior
sleeves of the liner, it is relatively easy to
emplace many sampling ports in the hole.

For conductivitles of less than 0.00001cm/sec, the conductivity of the formation can be inferred from
the measured flow rate In a 0.170" id tube. For higher conductlvities, the flow rate is dominated by
the pressure drop In the tubing. These flow
limits are determined by the diameter of the
tubing, the hole diameter and the length of the
tubing. For higher conductivities, a separate
tube can be installed to measure the pressure in

the spacer (with no flow in the pressure tube)
and a second larger tube can be installed during
manufacture to provide the measured flow rate
into the spacer (the pressure drop in the larger
tube is then unimportant). If
conductivity/permeability measurements are
important, the two tube geometry for each port
should be discussed with FLUTe.

htm://www.flut.comlmeth 4.htm 6/30/2004
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APPENDIX D
LITHOLOGIC LOGGING FORM
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(_) MWH Field Boring Log Page 1 of

Facility/ProjectName Boring No,
Location Project No.

DdllingCo Northing: Easting:
Driller'sName
DdllRig GroundSurfaceElevation(ft):
DdllMethod MeasuringPointelevation(ft):

(topofPVCcasing)
LoggedBy BoreholeDiameter:.
WaterLevelBelowTOC(ft): DateMeasured: BoreholeDepth:

GrainSize ;_

_ _ _ _ ._ LithoIogic Description
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