DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 49TH FIGHTER WING (ACC) ,
FFR 2 7 2008
HOLLOMAN AIR FORCE BASE, NEW MEXICO FFR 27 2

MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENT
Attn: Mr. James Bearzi FEB 9 2 7008
Hazardous Waste Bureau
2905 Rodeo Park Drive East
Santa Fe NM 87105-6303

FROM: 49 CES/CD
550 Tabosa Ave
Holloman AFB NM 88330-8458

Subject: Basewide Background Study Work Plan, Holloman AFB
1. The subject work plan is hereby submitted to NMED for review and approval.

2. I certify penalty under of law that this document and all attachments were prepared under my
direction or supervision according to a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. 1 am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

3. If you have any questions, please feel free to contact Ms. Deborah Hartell at (575) 572-3931.

A. DAVID BUDAK
Deputy Base Civil Engineer

CcC:

(w/Atch) (w/o Atch) (w/o Atch)

Mr. Davis Strasser Mr. Will Moats Mr. Bob Sturdivant
Hazardous Waste Bureau Hazardous Waste Bureau USEPA, Region 6 (6PD-F)
5500 San Antonio Dr. NE 5500 San Antonio Dr. NE 1445 Ross Ave., Ste 12
Albuquerque, NM 87109 Albuquerque, NM 87109 Dallas, TX 75202-2733

7001 1940 DODZ 2179 38058
Global Power for America



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
WORK PLAN NEW MEXICO

I

BASEWIDE BACKGROUND STUDY
WORK PLAN
HOLLOMAN AIR FORCE BASE,
NEW MEXICO

Prepared for:

49 CES/CEV
Holloman Air Force Base
New Mexico

Under Contract To:

U.S. Army Corps of Engineers
Omaha District
Omaha, Nebraska

Contract No. DACA45-03-D-0023
Task Order No. 021

February 2008

Prepared by:

Bhate Environmental Associates, Inc.
1608 13™ Avenue South, Suite 300
Birmingham, Alabama 35205

Bhate Project No. 9050361.01.02

Bhate Project No.: 9050361 February 2008



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,

WORK PLAN NEW MEXICO
e BASEWIDE BACKGROUND STUDY
WORK PLAN
HOLLOMAN AIR FORCE BASE,
NEW MEXICO
REVIEW SHEET
This Work Plan has been reviewed and approved by:
Katherine Thompson Signature Date
; Geologist/Bhate Field Manager
2-22-08
J. Mark Stapleton, Ph.D., P.E., AEE G‘ Signatur1 Il Date
Technical Director
Pt G
2-22-08
Frank Gardner, P.G. Signature Date
Program Manager
“

Bhate Project No.: 9050361 February 2008



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
WORK PLAN NEW MEXICO

BASEWIDE BACKGROUND STUDY
WORK PLAN
HOLLOMAN AIR FORCE BASE,
NEW MEXICO

TABLE OF CONTENTS

Acronyms and Abbreviations

...................................................................... \
T INtrodUCTION ..o 1-1
1.1 ODBJECHVES ..ot 1-1

1.1.1  Purpose of the Basewide Background Study ..................c., 1-1

1.1.2 0 SCOPE OF WOTK oo e e 1-1

LN | (T B T Yol o o) (o] o O RSTUR 1-2

1.3 Document Organization................oooiiiiiiiiii e 1-2

2 Environmental Setting .......coooiiiiiiii e 2-1
2.1 Physiography and Topography ......cccoooiiiiiiiiiceiiieeeeeeeeecee e 2-1

2.2 Surface Water and Hydrology ..........ccooooiiiiiiiiii e 21

2.3  Regional Geology and SOilS .......cccooiiiiiiiiiiiiiiii e 2-1

PR I € T-To 1 (o L PSSR 2-1

2.3.2  S0HS . e 2-2

2.4  Regional Hydrogeology ......coouiiiiiiiiiiiiiiii e 2-3

P T O 1110 | (YU UPPRPPURRRRRRURt 2-4

2.6 Currentand Future Land Use........cccccuvieeiiiiiiiiiiieeeee e 2-4

2.7 Currentand Future Water Use .............oooooiviiiviiiiiiiiiieeeeeeeeeeeeeevveee 2-5

3 Technical Approach............oiiiiiiiiii e 3-1
3.1 Sample Location Selection..............oooooeiiiiiiiiiiiieeeee 3-1

3.2 Determination of Number of Samples.........ccooviiviiiiiiin, 3-1

3.3 Combining Data Sets .........cccoviiiiiiiiiiiiieeeeeeeeeeeeeeeee e 3-2

3.4 Descriptive Summary Statistics ......ooovvviiieei 3-2

3.4.1 Data Sets with No Non-Detects..............cooveiiiiiii 3-3

3.4.2 Data Sets That Contain Non-Detects .........ccoeeeeeiieieee 3-3

3.4.3 Determining Presence of Data Outliers ..., 3-4

3.4.4 Graphical Data Analysis..........ccccoeiiiiiiiiiii 3-4

3.4.5 Determining the Probability Distribution of a Data Set.......................... 3-6

3.5  Selecting a Statistical TeSt.......cccooiiiiiiiiiicee e 3-6

3.5.1 The Threshold Comparison Method .........cccceiiiiiieiiiiicie e 3-7

3.5.2 Comparing the Maximum Measurement to a Background Threshold .... 3-8

4 Investigation ACHIVItIES ... 4-1

Bhate Project No.: 9050361 February 2008 i



3

BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
WORK PLAN NEW MEXICO

I R =) (=1 1= 1= TT TR RPN P RO

Attachment

Attachment A NMED Correspondence
Tables

Table 4-1 Soil Sampling Scheme

Table 4-2 Soil Analytical Method Information

Table 4-3 Groundwater Sampling Scheme

Table 4-2 Groundwater Analytical Method Information
Table 7-1 Key Personnel and Responsibilities
Figures

Figure 1-1 Holloman Air Force Base Location Map
Figure 2-1 HAFB Soil Map

Figure 2-2 HAFB Groundwater Contour Map

Figure 4-1 Proposed Soil Sampling Locations

Figure 4-2 Proposed Groundwater Sampling Locations

Figure 7-1 Project Schedule

Appendices
Appendix A  Site-Specific Addendum to the Basewide Health and Safety Plan

Appendix B Site-Specific Addendum to the Basewide Quality Assurance Project Plan

Appendix C Historical Data from Previous Investigations

Bhate Project No.: 9050361 February 2008

it



\‘%n, =

BASEWIDE BACKGROUND STUDY
WORK PLAN

AEE
AAF
AF Fm
amsl
ANSI
ASTM
bgs
Bhate
BWBG
CES/CEV
COC
COPCs
Y%

DL

DO
DQO
EDD
ERP
ERPIMS
°F

FID

ft
FWENC
GPS
HAFB
HASP
IDLs
IDW
LCS
LCSD
MDL
mg/kg
mg/L
MS
MSD
NAD
NAP
NMED
NMWQCC
ORP
OSHA
OVA
P.E.

ACRONYMS AND ABBREVIATIONS

Associate to the American Academy of Environmental Engineering
Army Air Field

Air Force Form

Above mean sea level

American National Standards Institute
American Society for Testing and Materials
Below ground surface

Bhate Environmental Associates, Inc.
Basewide background

Civil Engineering Squadron/Environmental Flight
Chain-of-custody

Chemicals of potential concern

Coefficient of Variation

Detection Limit

Dissolved oxygen

Data quality objective

Electronic data deliverable

Environmental Restoration Program
Environmental Restoration Program Information Management System
Degrees Fahrenheit

Flame ionization detector

Feet

Foster Wheeler Environmental Corporation
Global positioning system

Holloman Air Force Base

Health and Safety Plan

Instrument detection limits
Investigation-Derived Waste

Laboratory control samples

Laboratory control sample duplicates

Method Detection Limit

Milligrams per kilogram

Milligrams per liter

Matrix spike

Matrix spike duplicate

North American Datum

Natural attenuation parameter

New Mexico Environment Department

New Mexico Water Quality Control Commission
Oxidation reduction potential

Occupational Safety and Health Administration
Organic vapor analyzer

Professional Engineer

Bhate Project No.: 9050361

February 2008

HOLLOMAN AIR FORCE BASE,
NEW MEXICO



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
WORK PLAN NEW MEXICO

1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the United States Army
Corps of Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to
conduct a Basewide Background Study at Holloman Air Force Base (HAFB), New Mexico. On
August 24, 2007, the New Mexico Environment Department (NMED) notified the 49™ Civil
Engineering Squadron/Environmental Flight (CES/CEV) at HAFB that it had completed its
review of the document entitled Base-wide Background Study, Sewage Lagoons and Lakes
Investigation, submitted in December 1993 by Radian Corporation (hereinafter referred to as the
"Background Study") and disapproved the Background Study for several technical reasons.
NMED indicated that the Background Study was inadequate from a technical and statistical
perspective and indicated that it must be completely redone. A copy of the NMED Disapproval
letter is provided as Attachment 1.

1.1 Objectives

The primary objective of this Work Plan is to serve as the primary working document for the
collection of soil and groundwater data to fulfill the requirements identified by the NMED in
order to establish background values for the occurrence of certain naturally occurring inorganic
constituents.

1.1.1 Purpose of the Basewide Background Study

The purpose of this study is to establish background values for the occurrence of certain
naturally occurring inorganic constituents.

1.1.2 Scope of Work

The following list is a summary of the work to be performed in order to complete the Basewide
Background Study.

e Prepare and submit a work plan

¢ Implement the work plan which includes the following:

- identification of clean background soil boring locations (42)

- identification of existing wells appropriate for background study (30)

- development of statistical methodology

- collection and analysis of surface soil, subsurface soil, and saturated subsurface soil
samples from 42 soil borings located across HAFB

-collection of groundwater samples from 30 existing monitoring wells quarterly for a period
of one year

-perform statistical evaluation of sampling data to establish background values

e Prepare and submit Basewide Background Study Report

Bhate Project No.: 9050361 February 2008 1-1
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o Chapter 6 — Health and Safety Requirements. This chapter provides the health and
safety requirements associated with the investigation activities for this Basewide Background
Study Work Plan.

e Chapter 7 — Organization and Schedule. This chapter provides key personnel and the
schedule for the implementation of this Basewide Background Study Work Plan.

e Chapter 8 — References. This chapter provides references used in this Basewide
Background Study Work Plan.

The Tables and Figures referenced throughout this Basewide Background Study Work Plan are
included following the text (after Chapter 8).

e Attachment 1 — NMED Disapproval Letter dated August 24, 2007

o Appendix A - Site-Specific Addendum to the Basewide Health and Safety Plan

o Appendix B - Site-Specific Addendum to the Basewide Quality Assurance Project Plan
e Appendix C - Historical Data

Bhate Project No.: 9050361 February 2008 1-3
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2 ENVIRONMENTAL SETTING
2.1 Physiography and Topography

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

2.2 Surface Water and Hydrology

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

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small
quantities of relatively good quality water in the deeper peripheral. Potable water is only found
from a handful of wells near the edges of the basin with more saline water towards the center.
Two of the principal sources of potable water are a long narrow north-south trending area east of
Tularosa and Alamogordo and in the far southwestern part of the basin. Alamogordo’s water, as
well as the Base’s, 1s supplied from Lake Bonito (which is in the Pecos River Basin).

2.3 Regional Geology and Soils
2.3.1 Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250
million years old (WSMR, 2003a). During the period when the area was submerged under the
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calcareous throughout and is mildly alkaline. Permeability is moderate, and available water
capacity is moderate. Many fine gypsum crystals are found throughout the profile.

The soil type located across the main drainage area for the installation is Mead silty clay loam, 0
to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer fringes of alluvial
fans. This soil formed in fine textured alluvium over lacustrine lake sediment. It is very high in
salt content because of periodic flooding and poor drainage. Slopes are smooth and concave.
Typically, the surface layer is reddish brown silty clay loam and clay loam about 5 inches thick.
The substratum, to a depth of 48 inches, is light reddish brown clay that has a high content of
salts. Below that, the substratum is lacustrine material of variable texture and color to a depth of
more than 60 inches. Included with this soil are areas of Holloman soils and Gypsum land along
the margins of the unit of steep, short gully sides and knolls. These inclusions make up about 15
percent of the map unit for this soil type. Individual areas are generally smaller than 10 acres.
This soil is moderately calcareous throughout and is moderately to strongly alkaline. It has a
layer of salt that is more soluble than gypsum. Permeability is very slow, and available water
capacity is low.

2.4 Regional Hydrogeology

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

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in close
proximity to the Sacramento Mountains and becomes increasingly mineralized toward the central
portion of the basin and discharge areas. The majority (over 70 %) of the Environmental
Restoration Program (ERP) Sites/Solid Waste Management Units (SWMUSs) located across
HAFB, have groundwater monitoring wells containing water with an average total dissolved
solids (TDS) concentration greater than 10,000 milligrams per liter (mg/L). This TDS data
supports the hypothesis that TDS concentrations below 10,000 mg/L. at HAFB are caused by
dilution of natural groundwater from leaking water lines and surface irrigation from the domestic
water supply. TDS concentrations greater than 10,000 mg/L. exceed the New Mexico Water

Bhate Project No.: 9050361 February 2008 2-3



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
WORK PLAN NEW MEXICO

Restoration Program. Safety and noise zones also limit residential development on HAFB.
Future plans for residential development on the Base include renovation of existing structures,
replacement of inefficient buildings, and expansion into open areas in the southeast corner of the
Base (HAFB, 2000). Future land use is not expected to differ significantly from current land use
practices (Foster Wheeler, 2002).

2.7 Current and Future Water Use

At present, the primary fresh water resource for the City of Alamogordo and Holloman AFB is
Lake Bonita, 60 miles northeast of the Tularosa Basin. Currently, there are no potable supplies
of groundwater or surface water located on the Base. Holloman AFB obtains its water supply
from the City of Alamogordo and the HAFB wells in the Boles, San Andres, and Douglas well
fields at the base of the Sacramento Mountains. No water supply wells are located on or near the
Base because of poor groundwater quality (TDS greater than 10,000 mg/Ll). The nearest
production well downgradient from HAFB is a livestock well located 13 miles southwest of DP-

63. There are no potable or irrigation wells near to or immediately downgradient of the Base
(Foster Wheeler, 2002).

Bhate Project No.: 9050361 February 2008 2-5
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3 TECHNICAL APPROACH

The following technical approach is to provide HAFB environmental restoration project teams
and NMED with details on how data that will be obtained in the new background study will be
graphically and statistical analyzed.

A scientific approach will be used to determine the type, quantity, and quality of environmental
data needed to support establishing background values at HAFB. This will provide the scientific
foundation for defensible decision-making by helping to assure that representative field samples
are collected at appropriate locations and times, that appropriate graphical and statistical analyses
of the resulting data are conducted, and that appropriate interpretations of the data and statistical
analyses are made.

3.1 Sample Location Selection

Background sampling locations were selected using aerial photographs and historical basemaps
to identify areas which have been undisturbed. These locations were selected to encompass the
entire base including the range and industrial areas.

3.2 Determination of Number of Samples

Based on the soil (described in section 2.3.2), these soils have the same parent materials, the
same history, and very similar pedologic and mineralogic properties. Accordingly, HAFB plans
to sample throughout the area, treating the entire installation as a single population for statistical
purposes. Based on a study of the soils and lithology involved, it appears appropriate to collect a
discrete sample from the surface (0 to 2 feet below ground surface [bgs] to a maximum of 0 to 5
feet bgs), a composite sample from the subsurface above the saturated zone (depths will vary
based upon depth to groundwater), and a discrete sample from the subsurface within the
saturated zone.

Any sampling plan requires a known or estimated population distribution in order to establish the
number of samples needed to achieve a given reliability goal. Information available from
previous investigations were used to estimate statistical parameters to 'size' the study. Previous
data may or may not be representative of background, but no attempt has been made to qualify
earlier data for use in calculation of background. However, the distribution of data from
previous investigations provides the best available estimate of the statistical parameters involved.

HAFB will determine the number of samples required to reliably determine background by
carrying out the following analysis, using the t-statistic, the calculated standard deviation, s, of
observations of arsenic concentrations from previous investigations and asserting that the desire
is to know, at the 95% confidence level (o = 0.05), the mean of the concentration in the surface
soils to within 0.5 milligrams per kilogram (mg/kg).
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probability distribution of the measurements, as well as the number of non-detects and possible
outliers that are present. This information is needed to help determine the quality of the data sets
and how the data should be statistically analyzed.

Based on USEPA, 2000a, HAFB will conduct the following statistical evaluation of the
background inorganic concentrations data set. A preliminary data review will be conducted to
include basic statistical quantities (summary statistics). The summary statistics to be developed
and presented will include the mean, median, range, standard deviation, type of distribution
(normal, log normal, or other), coefficient of variation, and 95% Upper Confidence Level (UCL)
of the mean of the data set. These summary statistics will be computed using the USEPA-
endorsed program, ProUCL, that was distributed with the document Calculating Upper
Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites (OSWER
9285.6-10) (USEPA, 2002).

3.4.1 Data Sets with No Non-Detects

The number of measurements in a data set is denoted by n. The n measurements are denoted by
x1, x2,..., xn. The descriptive summary statistics that should be computed for the background
data sets are: Arithmetic Mean (x), Median (when n is an odd integer), Median (when n is an
even integer), pth sample percentile, Range, Interquartile range, Sample Standard Deviation
(SD), Sample Variance, and the Coefficient of Variation (CV)

3.4.2 Data Sets That Contain Non-Detects

Non-detects are measurements that the analytical laboratory reports are below some quantitative
upper limits such as the detection limit or the limit of quantitation. Data sets that contain non-
detects are said to be censored data sets.

The methods used to compute descriptive statistics when non-detects are present should be
selected based on the number of non-detects and the total number of measurements, n (detects
plus non-detects). If n is large (say, n > 25) and less than 15% of the data set are non-detects, the
general guidance in Guidance for the Data Quality Assessment, Practical Methods for Data
Analysis, EPA QA/G-9, QA97 Update, EPA/600/R-96/084 (USEPA, 1996) is to replace the non-
detects with the Detection Limit (DL), DL/2, or a very small value. The descriptive summary
statistics may then be computed using the (now) full data set, although some of the resulting
statistics will be biased to some degree. (The median, pth sample percentile, and the interquartile
range may not be biased if the number of non-detects is sufficiently small.) The biases may be
large, even though less than 15% of the measurements are non-detects, particularly if n is small,
say n <25.

If 15% to 50% of the data set are non-detects, the guidance offered in the Guidance for the Data
Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9, QA96 Update,
EPA/600/R-96/084 (USEPA, 1996) and Guidance for the Data Quality Assessment, Practical
Methods for Data Analysis, EPA QA/G-9, QA97 Update, EPA/600/R-96/084 (USEPA, 1997) is
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o conduct exploratory data analyses to develop hypotheses about possible differences in the
means, variances, and shapes for the background measurement distributions

o visually depict and communicate differences in the distribution parameters (means,
variances, and shapes) for the background measurement distributions

o graphically evaluate if the background data have a normal, lognormal, or some other
distribution

o evaluate, illuminate, and communicate the results obtained using formal statistical tests for
COPCs

The following graphical plots will be considered: boxplots, quantile plots, and probability plots.

The boxplot, sometimes called a box-and-whisker plot, simultaneously displays the full range of
the data, as well as key summary statistics. The boxplot provides a visual picture of the
symmetry or asymmetry of the data set. If the data set distribution is symmetric, the central box
will be divided into two equal halves by the median, the mean will be approximately equal to the
median, the whiskers will be approximately the same length, and approximately the same
number of extreme data points (if any exist) will occur at either end of the plot.

The quantile plot shows each data value plotted versus the fraction (f) of the entire data set that is
less than that value. The plot derives its name from the fact that the quantiles of the data set can
be read directly from the y-axis of the plot. A quantile is the same as a percentile except that it is
expressed as a fraction rather than a percentage. The shape of the plotted points on the quantile
plot can be used to assess whether the data set is symmetric or skewed. The plotted curve for a
data set that is skewed to the right has a steeper slope at the top right than at the bottom left. The
plotted curve for a data set that is skewed to the /eft has a steeper slope near the bottom left of the
graph. If the data set has a symmetric shape, the top portion of the graph will stretch to the upper
right corner in the same way the bottom portion of the graph stretches to the lower left, creating
an S-shape curve.

A probability plot is a graph of data plotted versus the quantiles of a user-specified distribution.
Usually, the goal of constructing a probability plot is to visually (subjectively) evaluate the null
hypothesis that the data are well fit (modeled) by the specified distribution. Frequently, the null
hypothesis is the data set has a normal or lognormal distribution, although other distributions
such as the Weibull and Gamma distributions (Gilbert 1987, page 157) are sometimes used. If
the graph of plotted points in a probability plot appears linear to the eye with little scatter or
deviation about the line, one would conclude the data appear to be well fit by the specified
distribution. If the plotted points do not approximate a straight line, the type of departures from
linearity provide information about how the actual data distribution deviates from the
hypothesized distribution. Probability plots should always be used in conjunction with one of the
formal statistical tests for evaluating what the best fitting distribution for the data set may be.
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of background measurements, the true concentrations in relatively small areas at the ERP site are
elevated relative to the true background concentrations, in which case only a small portion of the
distribution of ERP site measurements would be expected to be shifted to higher concentrations
than the distribution of background measurements.

For the case of a simple shift, the two-sample t-test, the Satterthwaite t-test, and the Wilcoxon
Rank Sum (WRS) test are the preferred tests. However, the Slippage test, Quantile test, and the
two-sample test for proportion are better suited to identify metals that have elevated
concentrations in only small areas..

All tests require that background measurements be independent (not spatially or temporally
correlated) and representative of the underlying area and background populations. This
assumption requires (1) an appropriate probability-based sampling design strategy be used to
determine the location of soil samples to be collected, and (2) the soil samples are far enough
apart in space and time that spatial and temporal correlations among concentrations at different
locations are not present. Also, to help guard against the tests having power that is too low to
reliably detect a COPC, the number of samples (data values) and data sets for all the statistical
tests should be at least 10 and, hopefully, more than 20.

3.5.1 The Threshold Comparison Method

A method that has been proposed for identifying COPC is the threshold comparison method.

The threshold comparison method consists of comparing the highest concentration
(measurement) detected at an ERP site with a concentration that represents the upper range of
ambient (local background) conditions.

The following 6-step procedure has been proposed by NMED.

1. Ifpossible, expand the background data set.

Use a statistical test, such as the Shapiro-Wilk W-test, to test the background data set for

normality and lognormality.

Compute descriptive statistics for the background data set.

4. Construct a normal or lognormal probability plot of the data (the threshold comparison
method refers to these plots as cumulative probability plots).

5. Use the probability plot to identify possible outliers, as well as the set of data points
nearest the origin that represents ambient conditions.

6. Select the background threshold value as the value that represents the upper range of
ambient conditions. The selection of the threshold value is if the number of background
measurements, m, is small, the threshold value may be the mean or an upper confidence
limit on the mean. If m is large, the threshold value may be an upper percentile, such as
the 95" percentile or even the 99" percentile.

(%]
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4 INVESTIGATION ACTIVITIES

The purpose of this section is to describe investigation activities associated with soil and
groundwater data collection in order to establish background values for the occurrence of certain
naturally occurring inorganic constituents.

4.1 Pre-investigation Requirements

Before site-specific activities can begin, there are several pre-investigation documents and
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base dig
permit(s) with utility clearances, site security measures, and facility manager notification of the
intended operations. Bhate will coordinate project requests for Base installation support services
through the 49™ CES/CEV. Pertinent to the start of activities, a pre-construction meeting and
site walk-through will be conducted with the USACE Resident Engineer, HAFB personnel, and
Bhate Site Manager, to inspect site-specific conditions for equipment access, equipment staging,
and decontamination area(s), potential site hazards, and emergency evacuation routes. Also
reviewed at this time will be project procedures in accordance with the schedule and planned
activities.

411 AF Form 332

Prior to initiating the confirmatory sampling activities, a completed and approved AF Fm 332
will be obtained. This form authorizes construction work at HAFB and is required for the
initiation of any construction work. This work order describes what activities will take place at
the location.

4.1.2 Dig Permit/Utility Clearances

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

4.1.3 Site Security

Site security is concerned with safety at the sampling locations during all drilling and sampling
activities and will be addressed as outlined in the Basewide Health and Safety Plan (HASP)
(Bhate, 2003b). At a minimum the exclusion zone at each sampling location will be secured
with caution tape, and traffic cones surrounding the perimeter of the location. The size of each
exclusion zone will be determined by the size of the drilling and support equipment, and the
prevailing sampling location conditions. Open boreholes will not be left unattended without first
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4.2.2.1 Laboratory Analyses for Soil Sampling

The analysis of soil samples collected for the Basewide Background Study will follow the
USEPA SW-846 protocol. A summary of the soil sampling scheme is provided in Tables 4-1
and 4-2. The soil samples will be analyzed as follows:

o Target Analyte List (TAL) Metals by USEPA Methods 6010B and 7471A
¢ Radionuclides by USEPA Methods E900/E903.0/E904.0/E905.0 Modified/E907.0

Samples submitted for laboratory analysis will be labeled, handled, and prepared for shipment in
accordance with HAFB SOP-1. The samples will be placed on ice and shipped under strict
chain-of-custody to TestAmerica Laboratories, Inc., in Denver, Colorado and St. Louis,
Missouri.

4.2.2.2 Quality Control Samples

Field duplicate samples will be collected at a frequency of 10 percent and matrix spike and
matrix spike duplicate (MS/MSD) samples will be collected at a frequency of 5 percent. A
minimum of 13 field duplicate samples and 6 MS/MSD samples will be collected.

The detection reporting limits for all analytical parameters and the quality assurance sampling
requirements (duplicate and MS/MSD) are summarized in the QAPP Addendum provided in
Appendix B of this Work Plan.

4.2.2.3 Sampling Depths

At each boring location, one discrete near surface soil sample will be collected from a depth of
no greater than 5 feet bgs. Subsurface soil samples will be collected from below a depth of no
less than 2 feet. These subsurface soil samples will be a composite of each sample interval, with
the exception of the surface soil sample, above the saturated zone. Once groundwater is
encountered, one additional discrete sample will be collected from the saturated zone. Depths of
each sample location will be dependent upon the localized water table.

4.2.2.4 Soil Description and Classification

Each boring will be visually classified and lithology described in the field according to HAFB
SOP - 7 and the Unified Soil Classification System (USCS) (American Society for Testing and
Materials [ASTM] D 2487-06 and ASTM D 2488-06) by a qualified geologist. Soil boring logs
will be completed in the field and presented in the Basewide Background Study report in order to
determine if the sampling locations demonstrate mineralogical uniformity across the base. In
addition, the following information will be recorded in a bound field logbook for each sample
collected:

s Date and time of collection,
e Sample location,
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accuracy of +/- 1.0 foot. Vertical elevations will be referenced to North American Datum
(NAD) 1983 coordinates.

4.2.3 Groundwater Sampling

Groundwater samples will be collected from 30 existing monitoring wells located across the base
and are shown on Figure 4-2.

4.2.3.1 Laboratory Analyses for Groundwater Sampling

The analysis of groundwater samples collected for the Basewide Background Study will follow
the USEPA SW-846 protocol. A summary of the groundwater sampling scheme is provided in
Tables 4-3 and 4-4. The groundwater samples will be analyzed as follows:

e TAL Metals by USEPA Method 6010B/6020B and 7470A (filtered and unfiltered)
¢ Radionuclides by USEPA Methods E900/E903.0/E904.0/E905.0 Modified/E907.0

e Natural Attenuation Parameters (NAPs) by USEPA Methods 310.1/SW2320B (alkalinity),
325.2 (chloride), 353.2 (nitrate and nitrite), 4500S-F (sulfide), 9056 (sulfate), and E350.1
(ammonia)

e TDS by USEPA Method 160.1

It should be noted that alkalinity results will not speciate between carbonate or bicarbonate,
however, based on the historical data provided in Appendix C, the most likely phase encountered
at HAFB will be bicarbonate. The previous sampling indicates the presence of carbonate and is
substantiated based on the pH range (6-10) on base and its location on the carbonate phase
diagram.

Samples submitted for laboratory analysis will be labeled, handled, and prepared for shipment in
accordance with HAFB SOP-1. The samples will be placed on ice and shipped under strict
chain-of-custody to TestAmerica Laboratories, Inc., in Denver, Colorado and St. Louis,
Missouri.

4.2.3.2 Quality Control Samples

Field duplicate samples will be collected at a frequency of 10 percent and MS/MSD samples will
be collected at a frequency of 5 percent. A minimum of 3 field duplicate samples and 2
MS/MSD samples will be collected.

The detection reporting limits for all analytical parameters and the quality assurance sampling
requirements (duplicates and MS/MSD) are summarized in the QAPP Addendum provided in
Appendix B of this Work Plan.
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4.2.3.6 Sampling Frequency

Four quarterly groundwater monitoring events will occur over the period of one year. During
each event, groundwater samples will be collected from 30 existing monitoring wells presented
on Figure 4-2. Table 4-3 provides a sampling summary for each of the four events.

4.3 Investigation-Derived Waste Management

IDW will be managed and characterized according to HAFB SOP-9. Whenever possible, waste
minimization techniques will be used to reduce the amount of IDW. The soil sampling locations
and the groundwater monitoring wells were chosen based on previous investigations, therefore,
these locations are not considered to be contaminated. All waste generated while drilling will be
used to backfill the borehole and/or spread on the ground at the boring. Purge water be
containerized in either a 55-gallon drum or holding tank, sampled, transported, and disposed of
through the HAFB Wastewater Treatment Plant (WWTP). Personal protective equipment (PPE)
and other site non-hazardous debris/waste shall be disposed of in standard trash receptacles.

4.4 General Decontamination Procedures

Small equipment, such as sampling tools, will be decontaminated in accordance with HAFB
SOP-2. Heavy equipment will be decontaminated by steam cleaning at a temporary
decontamination pad. The containers and decontamination pad will be managed in a secure area
and the decontamination water will be allowed to evaporate or discharged to the HAFB WWTP.
Sediment remaining in the decontamination pad area after the water has either evaporated or
been discharged to the WWTP, will be spread on the ground.

4.5 Site Restoration

Upon completion of the investigation activities, the sampling locations will be restored to their
original condition. Soil sampling locations will be backfilled or grouted to the surface. The
areas will be canvassed for trash, debris, etc.
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5 PROJECT QUALITY ASSURANCE
5.1 Data Quality Objectives Process

To support the overall investigation objectives, DQOs have been established. The DQOs are
qualitative and quantitative statements that specify the quality of data required to meet the goals
of site characterizations, risk assessments, and remedial design. Data developed during the
investigation will be used to support site-specific studies of potential solid waste management
units in the area.

DQOs will be used to:

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

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

The level of analytical support to meet these goals will be both screening and definitive data.
As part of the analytical reporting requirements for the definitive data, both reporting
laboratories will provide the following data, in addition to the data deliverables as described in
the Quality Assurance Project Plan Addendum, Basewide Background Study, Holloman AFB,
New Mexico found in Appendix B of this Work Plan:

e Sample identification numbers cross-referenced with laboratory identification numbers and
QC sample numbers,

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

e FEach analyte reported as an actual value or less than a specified detection limit, and

e Dilution factors, preparation dates, and analysis dates.

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

5.1.1 Precision

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

¢ Identifying and eliminating non-representative data in site characterization activities, and

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

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

5.1.5 Comparability

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

5.1.6 Sensitivity

Sensitivity is a general term referring to the calibration sensitivity and the analytical sensitivity
of a piece of equipment, used to establish detection/quantitation/reporting limits. Several limits
have been established to describe sensitivity requirements (i.e. instrument detection limits
[IDLs], method detection limits [MDLs], practical quantitation limits [PQLs], reporting limits
[RLs)]). Since IDLs and MDLs are normally based on a reagent water matrix or a purified soil
matrix, published IDLs and MDLs are presumed not to be consistently achievable for
environmental samples. It is because of this inconsistency and the goal to promote the
generation of comparable data that the following definitions shall be used to meet the project
DQOs:

e IDL — The IDL references the absolute limit of detection for a compound or analyte in a
media that is free from matrix interferences at a level greater than two times the noise level
of the instrument. Certain programs require the laboratory to publish IDLs on an annual
basis; however, achievement of these detection levels generally cannot be met during routine
analyses.

e MDL - The MDL is the minimum concentration of an analyte that can be measured and
reported with 99 percent confidence that the analyte concentration is greater than zero, and is
determined from the analysis of sample in a given matrix containing the analyte. The
laboratory is required to perform an MDL study during the initial setup of the analytical
procedure and annually thereafter. An MDL study is also performed whenever the basic
chemistry of the procedure is changed. When MDLs are reported with analytical data, they
should be adjusted for sample weight, moisture content, and volumetric dilution on a per-
sample basis. The project specific MDLs are presented in Tables 4-2 and 4-4.
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the Basewide QAPP. Sample labeling procedures will adhere to the format provided in the
Basewide QAPP.

5.4 Project Documentation

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

5.4.1 Sample Documentation

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

At a minimum, the following sample collection information will be logged in the field logbook:

e Date and time

e Sample identification number

e Project number

e Sampler name

e Preservative (if any)

e Analysis

e Map or schematic of sampling location (provided in this Work Plan)

5.4.2 Field Logbook

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

Documentation and reporting of events and activities will be made in chronological order on the
right page of an open logbook. All entries will be dated and time of entry recorded. At the
beginning of each day, the first two entries will be “personnel/contractors on site” and “weather”.
At the end of each day’s entry, the personnel will draw a diagonal line originating from the
bottom left corner of the page to the conclusion of the entry and sign along the line indicating the
conclusion of the entry or the day’s activity. Once completed, the field logbooks become
accountable documents and will be maintained as part of the project files.
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6 HEALTH AND SAFETY REQUIREMENTS

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan (Bhate,
December 2003b) and the Site Specific Addendum to the Basewide HASP, as included in
Appendix A of this Work Plan. It is anticipated that no greater than modified level D PPE will
be required to complete the investigation activities. This includes: Occupational Safety and
Health Administration (OSHA) approved safety shoes, American National Standards Institute
(ANSI) approved safety glasses (Z87.1) and hard hat (Z89.1-1997: Type 1), sleeved shirt and
long pants, and as required, hearing protection, leather work gloves, and nitrile gloves during
sampling,
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7 ORGANIZATION AND SCHEDULE

Ms. Katherine Thompson, will serve as the Bhate Field Manager during the sampling activities
and will also ensure that required project documents, permits, contractual agreements, and other
program tasks are completed. In addition, Ms. Thompson will serve as the Bhate Geologist and
Site Safety and Health Officer. Key project personnel are listed in Table 7-1. The initial field
activities are anticipated to begin in the Summer of 2008. A proposed schedule of activities is
provided as Figure 7-1. This schedule will be updated based upon approval of this Work Plan by
NMED.
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Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
BILL RICHARDSON RON CURRY
Governor ' Santa Fe, New Mexico 87505-6303 Secretary

DIANE DENISH Phone (505) 476-6000 Fax (505) 476-6030 CINDY PADILLA

Lieutenant Governor Deputy Secretary

www.nmenv.state,nm.us

CERTIFIED MAIL — RETURN RECEIPT REQUESTED

August 24, 2007

Debbie Hartell, Chief
Environmental Flight

49"™ CES/CEV

550 Tabosa Avenue

Holloman AFB, NM 88330-8458

%

RE: DISAPPROVAL: REPORT ON BASE-WIDE BACKGROUND STUDY,
DECEMBER 1993
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422
HWB-HAFB-MISC

Dear Ms. Hartell:

The New Mexico Environment Department (NMED) has reviewed the U. S. Department of
Defense (Permittee) Holloman Air Force Base’s (HAFB) document entitled Base-wide
Background Study, Sewage Lagoons and Lakes Investigation, dated December 1993 (hereinafter
referred to as the “Background Study”). NMED cannot find any documentation in the
administrative record that the U. S. Environmental Protection Agency (EPA) has reviewed this
report which was completed at a time when EPA had lead authority for corrective action under
RCRA in New Mexico. Regardless, the NMED hereby disapproves the Background Study for
several technical reasons that are discussed below.

As you are aware, information on the background levels of naturally occurring constituents is

required to fully implement corrective action at any Solid Waste Management Unit (SWMU) or

Area of Concern (AOC) where hazardous constituents (for example, metals) associated with a

SWMU or AOC may also be naturally occurring. This is the case at some SWMUSs and AOCs at
o HAFB. Background information is needed to determine if certain contaminants found naturally
in the environment are at levels representative of contamination.

Protecting our Environment, Preserving the Enchantment




N M:s. Debbie Hartell
August 24, 2007
Page 2 of 3

NMED disapproves the subject HAFB Background Study for the following reasons:

L.

The sample size is much too small to ensure that there are adequate estimates of the mean
and variance for any given constituent. This is true for both the groundwater and soil data
sets.

Sampling locations are poorly described and do not provide confidence that the samples
were collected at locations that are representative of natural conditions. For example,
according to Figure 1-2, some of the monitoring wells used for the Background Study
may be located in areas affected by Facility operations. Also, total depths of the wells
vary from 16 to 54 feet, so it is not clear if the wells are monitoring the same
hydrostratigraphic unit or aquifer.

Some of the statistical descriptors are reported as negative values (for example, the
minimum, mean, and median for antimony, as well as many other values listed in Table
2-1). Given that these values cannot be less than zero, they are indicative of a
fundamental misunderstanding on how to apply statistics to determine background
concentrations. NMED does not have confidence that any of the statistics reported can be
relied upon to make decisions.

Described as a key element of the HAFB Background Study was the common practice of
using analytical results for laboratory blanks to augment background data (see page 14 of
the Background Study). This is absolutely an unacceptable practice which again
demonstrates a fundamental misunderstanding of the application of statistical methods to
data sets. You cannot legitimately mix the data of different populations and claim that
the pooled data are representative of one of the populations. Background data should be -
augmented with background data representative of the same population. ‘
Although the report correctly indicates that there may be temporal or spatial variations in
groundwater quality, and spatial variations in the concentrations of constituents in soil,
the Permittee did not assess these potential variations and whether different populations
of soil and groundwater exist and therefore should be studied separately. At a minimum,
the Permittee should have evaluated and reported on the geologic and hydrogeologic
conditions that influence constituent populations for soil and groundwater, as well as any
temporal variations in water quality.

Apparently there are cases where certain unspecified data were “shifted upward by a fixed
amount” (see page 31). Although NMED does not believe that there was any illicit intent
by the Permittee to deceive the Department, this does represent a poor technical decision
on how to deal with problematic data. Regardless, such fabricated results are not
something the NMED can trust to make decisions.

Because the Background Study is inadequate, and the NMED has absolutely no confidence in its
results, it cannot be used to determine if inorganic constituents at HAFB are representative of
o natural or contaminated conditions. Therefore, the requirement to determine the nature and

S




Ms. Debbie Hartell
August 24, 2007
Page 3 of 3

extent of contamination can not be met for some SWMUs and AOCs. Unfortunately, the
Background Study is so grossly inadequate that it must be completely redone. Thus, the
Permittee must submit to the NMED for approval, within 90 days of receipt of this letter, a work
plan to conduct an appropriate background study for the HAFB Facility. The work plan shall
specify what naturally occurring constituents will be evaluated (including field parameters for
groundwater such as pH, Eh, specific conductance, dissolve oxygen and parameters for
determining redox conditions). The work plan must also include a schedule for completing the
new background study, and a description of the geologic and hydrogeologic settings of HAFB,
sample locations, analytical methods, detection limits, field and laboratory quality control,
quality control targets for each analyte, how population distributions will be determined, the
statistical descriptors that will be determined and how they will be determined, the methods for
handling outliers and non-detect data, and how all of the data and results of the study will be
reported to the NMED.

Please contact Mr. William Moats of my staff at 505-222-9551 if you have any questions
concerning this matter.

Sincerely,

7 ‘ V\""‘b
James P. Bearzi
Chief

- Hazardous Waste Bureau

JPB:wpm

cc: J. Kieling, NMED HWB
W. Moats, NMED HWB
C. Amindyas, NMED HWB
D. Strasser, NMED HWB
L. King, EPA Region 6 (6PD-F)
File: HAFB 2007 and Reading
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Table 4-1

Table 4-1
Soit Sampling Scheme
Basewide Background Study Work Plan
Holloman Air Force Base, New Mexico

BWBG-SB01
BWBG-SB02
BWBG-SB03
BWBG-SB04
BWBG-SB05
BWBG-SB06
BWBG-SB07
BWBG-SB08
BWBG-SB09
BWBG-SB10
BWBG-SB11
BWBG-SB12
BWBG-SB13
BWBG-SB14
BWBG-SB15
BWBG-SB16
BWBG-SB17
BWBG-SB18
BWBG-SB19
BWBG-SB20
BWBG-SB21
BWBG-SB22
BWBG-SB23
BWBG-SB24
BWBG-SB25
BWBG-SB26
BWBG-SB27
BWBG-SB28
BWBG-SB29
BWBG-SB30
BWBG-SB31
BWBG-SB32
BWBG-SB33
BWBG-SB34
BWBG-SB35
BWBG-SB36
BWBG-SB37
BWBG-5B38
BWBG-SB39
BWBG-SB40
BWBG-SB41
BWBG-SB42

Nijw|w|wlw|wlw|w|w|w|w|w|wlw|w|wWlw|w|w]|w|w]WwW|WlW][WIWW|W|W|WW|WW]|WW|W|W|W]Ww|w|w|w

-
[=>]
-
N|wlw|wlw]|w]|w|wjwiw|w]wlWw]|W|W][W|W]W[W[WIW][W]|W]|WW[W][W|W|W|WIW][W|W[W|W[WIW|W{WW W Wiw

N |w|w|w|w|wlw|w|w|w]|w|w|wWlw]W|WW|W][W]|W[WW|W|W[WWWIWW|W|W]|W|WWWW|W|WwWw|w|w|w

—

‘Subtotal

Field Duplicates
Matrix Spike (MS)

NA 6

Matrix Spike Duplicate (MSD

Notes
NA = Not Applicable

TAL = Target Analyte List
(6010B/7471A) = Method Number

' Three soil samples will be collected from each boring. One surface soil sample will be collected from a depth ranging from 0 to 2 feet
below ground surface (bgs) to a maximum of 0 to 5 feet bgs. The second sample will be a composite sample collected from the
subsurface soil above the saturated zone (depths will vary based upon the depth to groundwater). The third sample will be collected from
within the saturated zone (depths will vary based upon the depth to groundwater).
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Table 4-2
Soil Analytical Method Information
Basewide Background Study Work Plan
Holloman Air Force Base, New Mexico

Aluminum SW6010B .
Antimony SW6010B 0.38
Arsenic SW6010B 0.66
Barium SW6010B 0.24
Beryllium SW6010B 0.15
Cadmium SW6010B 0.041
Calcium SW6010B 14.1
Chromium (total) SW6010B
Cobalt SW6010B .
Copper SW6010B 0.56
Iron SW6010B .
Lead SW6010B 0.27
Magnesium SW6010B
Manganese SW6010B .
Mercury (total) SW7471A 0.0088
Nickel SW6010B 0.24
Potassium SW6010B
Selenium SW6010B 0.86
Silver SW6010B 0.16
Sodium SW6010B
Thallium SW6010B 0.65
Tin SW6010B .
Vanadium SW6010B 0.62
Zi SW6010B
Vs Lead (" Pb) E905.0 Mod. NV NV 22.6
L Radium (**® Ra) £903.0 NV 0.01 1,600
Radium (**® Ra) E904.0 NV 0.02 5.75
Isotopic Thorium (*®*Th, Z°Th,
232Th) E907.0 NV 0.05 1.9/ 75,000 / 14,000,000,000
Isotopic Uranium (234U, 235U,
281)) E907.0 NV NV 240,000/704,000,000/4,500,000,000
Carbon 14 (**C) E900 NV 5 5,720
Notes:
MDL = Method Detection Limit
RL = Reporting Limit
TAL = Target Analyte List
mg/kg = milligrams per kilogram
NA = Not Applicable
pCifg = picocuries per gram
NV = No Value
"MDL is replaced by the MDC (minimum detectable concetration) and is sample specific
?RL is dependent upon sample volume and count time
‘ A
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Table 4-3
Groundwater Sampling Scheme
Basewide Background Study Work Plan
Holloman Air Force Base, New Mexico

MW3903 1 1 1 1 1
SS61-MWO01 1 1 1 1 1
SS61-MW11 1 1 1 1 1

MW-19-03 1 1 1 1 1
MW-21-04 1 1 1 1 1
MW-29-01 1 1 1 1 1
MW 30&33-01 1 1 1 1 1
MW30&33-02 1 1 1 1 1
TDS-MWO01 1 1 1 1 1
TDS-MW(02 1 1 1 1 1
TDS-MWQ3 1 1 1 1 1
TDS-MW04 1 1 1 1 1
MW-23-01 1 1 1 1 1
MW-23-04 1 1 1 1 1

S$10-MwW4 1 1 1 1 1

S1-MW1 1 1 1 1 1

S1-MW2 1 1 1 1 1

S1-MW5 1 1 1 1 1

MW-BG-04 1 1 1 1 1
MW-01 1 1 1 1 1
MW-06 1 1 1 1 1
MW-13 1 1 1 1 1

MW58-03 1 1 1 1 1

MW37-06 1 1 1 1 1

MW04-01 1 1 1 1 1

MW 38-01 1 1 1 1 1

MW24-05 1 1 1 1 1

MW24-03 1 1 1 1 1

MW24-01 1 1 1 1 1

MW41-04 1 1 1 1 1

Subtotal 30 30 30 30 30

Field Duplicates 3

Matrix Spike (MS) 2 2 2 2 0

Matrix Spike

Duplicate (MSD 2 2 2 2 0
P!

Total Number of

Samples x 4 events 148 148 148 148 132

Notes:

TAL = Target Analyte List

(6010B/7470A) = Method Number

NAPs = Natural Attenuation Parameters

TDS = Total Dissolved Solids

QA/QC = Quality Assurance/Quality Contro!

"Two separate samples will be collected for TAL metals; one will be unfiltered, and one will be collected through a 0.45 micron filter.
2NAP analysis includes: Alkalinity, Ammonia, Chloride, Nitrate, Nitrite, Sulfate, and Sulfide.

% All 30 wells will sampled for each of the 4 sampling events.

Table 4-3 Page 1 of 1
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Table 4-4

Table 4-4
Groundwater Analytical Method Information
Basewide Background Study Work Pian
Holloman Air Force Base, New Mexico

Aluminum SW6010B 0.018 0.1 NA
Antimony SW60108B 0.00314 0.01 NA
Arsenic SW6010B 0.00441 0.015 NA
Barium SW6010B 0.00104 0.01 NA
Beryllium SW6010B 0.000474 0.001 NA
Calcium SW6010B 0.0345 0.2 NA
Cadmium SW6010B 0.000452 0.005 NA
Cobalt SW6010B 0.00123 0.01 NA
Chromium (total) SW6010B 0.00256 0.01 NA
Copper SW6010B 0.00449 0.015 NA
ron SW6010B 0.022 0.1 NA
Lead SW6010B 0.00261 0.009 NA
Magnesium SW6010B 0.0428 0.2 NA
Manganese SW6010B 0.00179 0.01 NA
Mercury (total) SW7470A | 0.0000272 0.0002 NA
Nickel SW6010B 0.00778 0.04 NA
Potassium SW6010B 0.237 3 NA
Selenium SW6010B 0.00486 0.015 NA
Silver SW60108 0.00278 0.01 NA
Sodium SW60108 0.0916

Thallium SW6020B 0.02

Tin SW6010B 0.00583

Vanadium SW6010B 0.00247

Zinc

| Swe0108

0.00453

310.1%/
Alkalinity SW2320B
Ammonia E350.1
Chloride 4500-CL-C
Nitrate E353.2
Nitrite 4500 NO2-B
Sulfate 9056
Sulfide 4500S-F

2540C

Pb)

E905.0 Mod.

22.6

Lead ( 1
Radium (**® Ra) E903.0 NV 0.2 1,600
Radium (*® Ra) E904.0 NV 1 5.75
1.9/75,000/
Isotopic Thorium (32Th, **Th, 2*2Th) £907.0 NV 0.2 14,000,000,000
240,000/704,000,000/4
Isotopic Uranium (***U, **°u, ***) E907.0 NV 0.2 ,500,000,000

Carbon 14 (*C

E900

5,720

Conductivity 2510B NA NA NA
Dissolved Oxygen (DO) ASTM D888 NA NA NA
Oxidation Reduction Potential (ORP) 2580 NA NA NA
pH 150.1 NA NA NA
Temperature NA NA NA NA
Turbidity NA NA NA NA
Notes:

MDL = Method Detection Limit
RL = Reporting Limit

TAL = Target Analyte List
mg/L = milligrams per liter

NA = Not Applicable

pCi/L = picocuries per liter

NV = No Value

! Samples submitted for TAL Metals analysis will be both filtered and unfiltered.

? Results of the 310.1 Alkalinity analysis are reported as CaCO, (calcium carbonate), There is no speciation between CO; (carbonate)
or HCO, (bicarbonate), however, based on historical pH data for Holloman Air Force Base, HCO, is most likely to be encountered.

Historical data is provided in Appendix C of this Work Plan.

3MDL is replaced by the MDC (minimum detectable concetration) and is sample specific

“‘RL is dependent upon sample volume and count time

Page 1 of 1



Table 7-1
Key Personnel and Responsibilities
Basewide Background Study Work Plan
Holloman Air Force Base, New Mexico

Field Team Leader/Field Geologist/

Ms. Katherine Thompson Site Manager/SSHO

Work: (205) 910-3882

Mr. Frank Gardner, P.G. Bhate Program Manager Work: (303) 386-6454
J. Mark Stapleton, Ph.D., P.E., AEE Technical Director Work: (205) 999-7657
Mr. Brian Muller, CiH, CHMM, CSP Health and Safety Specialist Work: (205) 918-4000

Notes:

P.G. = Professional Geologist

P.E. = Professional Engineer

AEE = Associate to the American Academy of Environmental Engineering
SSHO = Site Safety and Health Officer

CIH = Certified Industrial Hygienist

CHMM = Certified Hazardous Materials

CSP = Certified Safety Professional

Table 7-1

Page 1 of 1
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ACRONYMS AND ABBREVIATIONS

ACGIH American Conference for Industrial Hygienists
AEE Academy of Environmental Engineers
AF Fm Air Force Form

AHA Activity Hazard Analysis

ANSI American National Standards Institute
Bhate Bhate Environmental Associates, Inc.
CES/CEV Civil Engineering Squadron/Combat Engineer Vehicle
CFR Code of Federal Regulations

CHMM Certitied Hazardous Materials Manager
CIH Certified Industrial Hygienist

CPR Cardiopulmonary Resuscitation

CSP Certified Safety Professional

GFCI Ground Fault Circuit Interrupter

HAFB Holloman Air Force Base

HASP Health and Safety Plan

HEPA High Efficiency Particulate Air

HSM Health and Safety Manager

mg/m’ Milligrams per cubic meter

mrem Millirem

MSDS Material Safety Data Sheet

NMED New Mexico Environment Department
ov Organic Vapor

P.E. Professional Engineer

PEL Permissible exposure limit

P.G. Professional Geologist

PID Photoionization Detector

PPE Personal protective equipment

ppm Parts per million

SCBA Self Contained Breathing Apparatus
SPF Sun protection factor

SSA Site-Specific Addendum

SSHO Site Safety and Health Officer

TAL Target Analyte List

USACE U.S. Army Corps of Engineers

USEPA United States Environmental Protection Agency
VOC Volatile organic compound

Bhate Project Number: 9050361 February 2008 iii



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
SITE-SPECIFIC HASP ADDENDUM NEW MEXICO

e 1 PROJECT SAFETY COORDINATION

The Bhate personnel who are responsible for safety and health issues during the implementation
of this work plan are identified in Table 1-1. The respective personnel shall have reviewed and
approved this Site-Specific Addendum to the Basewide Health and Safety Plan (HASP)
submitted by Bhate Environmental Associates, Inc., (Bhate) for implementation on this scope of
work prior to the start of field operations. The requirements of this site-specific addendum are
applicable to Bhate employees, their subcontractors, and site visitors.

Table 1-1. Project Team Members with Health and Safety Responsibilities

Title Name Telephone
Field Manager/Field
Geologist/Site Safety and Health Ms. Katherine Thompson 205-910-3882
Officer
Program Manager Mr. Frank Gardner, P.G. 303-386-6454

J. Mark Stapleton,

T ical Di
echnical Director Ph.D.. P.E., AEE

205-999-7657

Mr. Brian Muller, CIH,

Health and Safety Manager CSP, CHMM

205-586-6200

AEE = Academy of Environmental Engineers
P.G. = Professional Geologist

P.E. = Professional Engineer

CSP = Certified Safety Professional

CIH = Certified Industrial Hygienist

CHMM = Certified Hazardous Materials Manager

S

Bhate Project Number: 9050361 February 2008 1-1



BASEWIDE BACKGROUND STUDY HOLLOMAN AIR FORCE BASE,
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2 PROJECT BACKGROUND AND SCOPE
2.1 Background

Bhate has been retained by the United States Army Corps of Engineers (USACE), under contract
DACA45-03-D-0023, Task Order No. 021, to conduct a Basewide Background Study at
Holloman Air Force Base (HAFB), New Mexico. On August 24, 2007, New Mexico
Environment Department (NMED) notified the 49" Civil Engineering Squadron/Environmental
Flight (CES/CEV) at HAFB that it had completed its review of the document entitled Base-wide
Background Study, Sewage Lagoons and Lakes Investigation, submitted December 1993 by
Radian Corporation (hereinafter referred to as the "Background Study") and disapproved the
Background Study for several technical reasons. NMED indicated that the Background Study
was inadequate from a technical and statistical perspective and indicated that it must be
completely redone.

2.2 Purpose/Scope

The purpose of this project is to perform a background study of target analyte list (TAL) metals
and radionuclides to determine if these constituents are indicative of naturally occurring metals
and radionuclide concentrations in the soil and groundwater at HAFB. A detailed description of
the scope is contained in the Work Plan.

The anticipated activities for this project include:

¢ Mobilization and demobilization of equipment;

e Hollow Stem Auger Soil boring, subsurface and surface soil sampling, and,;

e Groundwater sampling.

Bhate Project Number: 9050361 February 2008 2-1
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~ 3 HAZARD ASSESSMENT AND CONTROLS
3.1 Task Hazard(s) Summary

The potential health and safety hazards of this task are summarized below in Table 3-1. The
potential for encountering these hazards is ranked (high, moderate, or low) based on the work to
be performed and the hazard control measures to be used.

Table 3-1. Task Hazards Summary

Hazard potential

Summary {High, Moderate, Description of potential hazards
or Low]
| Safety o Moderate Walking and surfaces

(i.e. Walking and working
surfaces, heavy equipment,
traffic, falls, excavations, power

All tasks and their
control measures
are addressed in

and hand tools, materials Task Specific
handling, confined spaces, Activity Hazard
electrical safety, etc.) Analyses (AHAS)

Heavy equipment and vehicular traffic
Materials handling
Slips, trips, and falls

in Attachment A

“ o ¢ Buried
i 4/ Utilities e Low e Overhead
¢ Building
Although these hazards should not be associated with this
particular scope of work, it is necessary to verify that the
hazards can be controlled.
/ Chemical e Low o Sample preservatives (acids)
+/_Physical ¢  Moderate * Thegnal stress.ors
¢ Equipment noise
. . ¢ Insect stings and bites
1 1

/[ Biologica * lLow ¢ Poisonous snakes/reptiles

(i.c. Plants, animals, insects (Potential for contact should be minimal)

spiders, infectious waste)

3.2 Hazard Control Measures

General safe work practices and control measures are identified and summarized in the Basewide

HASP (Bhate, December 2003) and are consistent with the practices described in the U.S. Army

Corps of Engineers Safety and Health Requirements Manual, EM 385-1-1, November 2003.

Additional task-specific hazards and control measures are identified for non-routine tasks as part

of the Activity Hazard Analysis (AHA) process. AHAs have been developed for each of the

following activities and are included in Attachment A:

Bhate Project Number: 9050361 February 2008 3-1
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NEW MEXICO

4 PERSONAL PROTECTIVE EQUIPMENT

The following personal protective equipment (PPE) as presented in Table 4-1 will be used for the
identified activities based on the best available information about the work requirements and
anticipated hazards.

Table 4-1. Personal Protective Equipment by Activity

Activity Head/Face Foot Hands Respiratory Clothing
Mobilization / Hard Hat (for Steel toed | Leather gloves | None** Minimum of long
Demobilization overhead hazards), boots as needed pants and shirts

Safety Glasses' with with a minimum
rigid side shields 4-inch sleeve
Goggles or “guard
dogs” if dusty
conditions exist
General Site Hard Hat (for Steel toed | Leather gloves | None™* Minimum of long
Labor overhead hazards), boots as needed pants and shirts
Safety Glasses' with with a minimum
rigid side shields 4-inch sleeve
Goggles or “guard
dogs” if dusty
conditions exist
Equipment Hard Hat® (for Steel toed | Leather gloves | None™* Minimum of long
Operation overhead hazards), boots as needed . . pants and shirts
(Drilling) Safety Glasses' with ) Air Purifying with a minimum
rigid side shields Chemical Respirator “flth 4-inch sleeve
resistant P100/Organic
Goggles or “guard gloves vapor cartridges
dogs” if dusty o based on
conditions exist (Nitrile Inner monitoring
and Neoprene
or Nitrile
Outer)
Equipment Hard Hat” (for Steel toed | Chemical None™* Minimum of long
Decontamination | overhead hazards), boots resistant ) . pants and shirts
Safety Glasses' with gloves Air Purifying with a minimum
rigid side shields Respirator with | 4_jncp gleeve
(Nitrile Inner P100/Organic
Goggles or “guard and Neoprene | vapor cartridges Tyvek coveralls
dogs” if dusty or Nitrile based on may be worn as
conditions exist Outer) monitoring recommended by

the SSHO®

Bhate Project Number: 9050361

February 2008
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HOLLOMAN AIR FORCE BASE,
NEW MEXICO

5 SITE MONITORING

Site monitoring will be conducted using direct-reading instruments primarily in the workers'
breathing zone. To the extent feasible, site operations will be conducted and modified as needed
to ensure that personnel are situated upwind of the drilling activities. Initial upwind background
and work-zone readings will be obtained before the initiation of activities. Readings of breathing
zones (unless location is otherwise specified) will be taken periodically during all activities. The
Site Safety and Health Officer (SSHO) has the authority to modify the level of protection
required for work on this project as well as halt operations as deemed necessary to control
personal exposures. Monitoring results will be recorded on an Atmospheric Monitoring Log
Field Health and Safety form maintained by the SSHO. Monitoring, calibrating, and maintaining
instruments are the responsibility of the SSHO. Table 5-1 summarizes the site monitoring
parameters and action levels applicable for direct reading exposure monitoring.

Table 5-1. Direct Reading Exposure Monitoring

Activity(s) Compound/ Action Level(s) and Actions
Instrument Frequency
- . 0 - 5 parts per million
Drilling, Soil Total Volatile (ppm) . . .
Sampling, Soil organic Continue work in required PPE and
Screening, and comgoun ds Every 15 minutes during continue monitoring.
Groundwater (VOCps) / PID intrusive activities
Sampling

Cease work and ensure personnel are
upwind, notify the Site Manager. Apply
additional controls such as ventilation,

=5 ppm to < 50 ppm
(sustained for more than
5 minutes)

foam, etc. SSHO will upgrade PPE to
Level C respiratory protection with
P100/Organic Vapor (OV) cartridge, as
necessary. Monitor for benzene: If
benzene is detected follow response actions
outlined for benzene.

>50 to < 350 ppm
(sustained for more than
S minutes)

Cease work, exit the area to upwind
location and notify the Site Manager.
Apply additional controls such as
ventilation, foam, etc.

SSHO will upgrade to Powered Air
Purifying Respiratory protection with
P100/OV cartridges
Monitor for benzene: If benzene is
detected follow response actions outlined
for benzene.

>350 ppm (sustained for
more than 5 minutes)

Cease work, exit the area to upwind
location and notify the Site Manager.
Apply additional controls such as
ventilation, foam, etc.

SSHO will upgrade to supplied air and/or
SCBA respiratory protection.

Bhate Project Number: 9050361

February 2008
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Activity(s) Compound/ Action Level(s) and Actions
Instrument Frequency

Drilling, Soil
Sampling, Soil
Screening,
Groundwater
Sampling (cont.)

Radionuclides /
Beta-Gamma
direct radiation
reading field
instrument such as
a Geiger-Muller
detector on a
survey meter that
provides readings
in mR/hour.

100 millirem (mrem)
annual Total Effective
Dose Equivalent, whole
body

Establish site background with the direct
reading instrument. Cease work and leave

the area if radiation levels exceed 0.5
mR/hour.

Bhate Project Number: 9050361

February 2008
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6 SITE CONTROL
6.1 Site Activities

Site-specific site control measures will be used to control access to the work area. Tables 6-1
and 6-2 summarize the site control requirements applicable for general work areas.

Table 6-1. Site Control for General Work Area(s)

Site Control Procedure (discuss important elements such as signs, barricades,

Location fencing, briefings, sign-in/out logs, etc.)

Due to the location of the project, access will be coordinated with the Site Manager

General Work Arca and HAFB Operations. Access will be made via a specified route.

Table 6-2. Site Control for Potentially Contaminated Area(s)

Site Control Procedure (discuss important elements such as signs, barricades,

Location briefings, qualifications, required supplies and equipment, sign-in/out logs, etc.)

Located outside of the work zone, access will be from clean areas or from the

Support Zone Exclusion Zone through the Contamination Reduction Zone.

Contamination Reduction | The Contamination Reduction Zone will be demarcated with caution tape or temporary
Zone construction fencing. Decontamination stations will be located here.

Exclusion Zone work areas will be clearly demarcated with caution tape or temporary

Exclusion Zon . . . . . ..
one construction fencing. All access to this area will require the use of a sign-in/out log.

6.2 Decontamination

Required decontamination procedures are described below in Table 6-3.

Table 6-3. Decontamination Procedures by Location

Type of decontamination Decontamination Methods

Personnel will be required to thoroughly wash hands and face prior to eating, drinking,

Personnel or smoking. Disposable PPE will be collected for proper disposal. Additional

d inati haio .
econtamination decontamination procedures will be developed by the SSHO as needed.
Work efforts will be made to minimize equipment contact with any possibly
Equipment contaminated materials. Prior to leaving the work area, equipment (tires,
dquipment excavator/loader buckets, hand tools) will be dry decontaminated. Soils from the dry
decontamination

decontamination process will remain at the site. Decontamination tools may include
brooms and shovels.

Bhate Project Number: 9050361 February 2008 6-1
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7 COMMUNICATIONS

Cellular telephones will be available to summon emergency services as required. Refer to
Sections 10, 11, and 12 of this Site-Specific Addendum (SSA) to the HASP for site specific
guidance on emergency situations and appropriate actions. Communication amongst workers
shall be a combination of verbal and line of sight hand communications. Visual signals include:

1. Hand gripping throat = Can’t breathe

2. Grip partner’s wrist or both hands at waist = Leave area immediately
3. Hands on top of head = Need assistance

4. Thumbs up = OK, I'm all right, I understand

5. Thumbs down = No, Negative

Cellular telephone use is not permitted while operating equipment.

Bhate Project Number: 9050361 February 2008 7-1
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8 MEDICAL SURVEILLANCE AND TRAINING

The medical surveillance and training requirements for Bhate’s on-site personnel working on the
soil boring, soil sampling, and groundwater sampling activities will follow the requirements
outlined in the Basewide HASP Sections 7.4 and 5, respectively.

Bhate Project Number: 9050361 February 2008 8-1
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9 HAZARDOUS CHEMICALS

Hazardous chemicals (as defined in 29 CFR §1910.1200) to be brought or used on-site are
identified below. This chemical inventory and associated Material Safety Data Sheet (MSDSs)
will be maintained by the SSHO.

Table 9-1. Hazardous Chemicals Brought On-Site

Chemical Name

Amount

Location

Purpose

Assorted fuels, lubricants,
coolants, etc. necessary for
equipment operation

No storage planned.
Quantities limited to
immediate use requirements of
on-site equipment.

No storage planned.
Materials to be brought
on-site by vendor’s
maintenance vehicle.

Equipment Servicing
and Operation

Sample Preservatives
(HCY)

Immediate use only for
groundwater sampling.
Limited quantities.

No storage planned.
Materials to be in sample
bottles in the Site
Manager’s vehicle.

Groundwater sampling

Bhate Project Number: 9050361

February 2008
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10 EMERGENCY ACTION AND RESPONSE

Personnel responsible for coordinating emergency response actions during drilling and soil and
groundwater sampling activities are identified below in Table 10-1. A map showing directions
to the authorized medical facility are included in Section 12.

Table 10-1. Emergency Coordinator and Alternate

Responsibility Name Phone Number(s)
. i Office (205) 918-4000
Task Emergency Coordinator Ms. Katherine Thompson
Cell (205) 910-3882
. . Office (505) 679-2100
Alternate Emergency Coordinator Mr. Dave Rizzuto

Cell (505) 430-3965

If an emergency situation develops which requires evacuation of the work area, the evacuation
procedures in Table 10-2 shall be followed.

Table 10-2. Evacuation Procedures

Evacuation Step Methods and comments:

Notify affected workers Use of communication methods as applicable

Assemble at the primary evacuation site (support area outside of the

Evacuate to safe location .
exclusion zone)

Emergency Coordinator shall account for personnel using site Sign in/Sign

Assemble and account for workers
out sheet

Notify Fire and Emergency Services | Notification as needed

Complete incident report Follow the Incident Reporting and Investigation Procedure

Bhate Project Number: 9050361 February 2008 10-1
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11 EMERGENCY CONTACTS

In the event of an emergency, the following contacts should be made, as appropriate:

HAFB Emergency Number (using HAFB phone system)...............coooviiiiiiiiiiinnn, 9911
Operators will assist with Medical, Fire, and Police emergencies

HAFB Security FOTCe. .......viiiiiii i e e (505) 572-5037
HAFB Fire Protection.........o.ooiiiiiiiiii i e eeeae (505) 572-1117
HAFB Hospital — 49" Medical Group (Main switchboard)..................ocoeinni (505) 572-2778

Civilian Hospital (Alamogordo) Gerald Champion Regional Medical Center....... (505) 439-6100

After initial contacts have been made and the situation has stabilized, notify the Site Manager
SSHO, Senior Project Manager, and/or Health and Safety Manager (HSM), as appropriate.

Bhate Project Number: 9050361 February 2008 11-1
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ATTACHMENT A
ACTIVITY HAZARD ANALYSES (AHAs)
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Activity Hazard Anal

sis (AHA) - 01

Task: Basewide Background Study - General Site Activities including
Mobilization / Demobilization and Site Preparation

Bhate Project Number: 9050361.01.02

Minimum Personal Protective Equipment (PPE): Level D PPE (Long
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for

overhead hazards, leather work gloves, chemical gloves (nitrile inner and
neoprene/nitrile outer), and hearing protection, as required)

pants, Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Brian Muller, Date: February 2008
CIH, CSP, CHMM

Activity Potential Hazards Recommended Controls
aner fll Site A.cFivitﬁes Slips, trips, or falls on walking e Determine the best access route prior to transporting equipment and tools
1nclud1r‘1g Mf)blhzatlop / and working surfaces ¢ Continuously inspect the work area for slip, trip, and fall hazards
Demobilization and Site . L
Preparation e Pay attention; ensure safe and secure footing
¢ Maintain clean work areas by following good housekeeping procedures
Note: Each workday shall e Be alert for uneven and variable terrain

begin with a mandatory daily

Wear slip resistant footwear when walking/working on slippery surfaces or slopes

safety meeting for all on-site - -
workers Site Traffic .

Be aware of potential vehicle traffic while on site
Follow posted warnings and rules for travel around site

All personnel to wear highly visible safety vests in traffic areas, along roadways or
around heavy equipment operation

Eye injury .

Use approved safety glasses with rigid side shields

Overhead hazards o

Personnel will be required to wear hard hats that meet ANSI Standard 789.1 in all
areas with overhead hazards

Cuts, punctures, and abrasions .

Wear leather work gloves when handling materials or using tools

Dropped objects *

Steel toe boots meeting ANSI Standard Z41 will be worn

Thermal Stressors (i.e. heat i
stress, cold stress) .

Employees will have appropriate clothing for variable weather

Use of long sleeves or application of sunscreen with a high sun protection factor (SPF)
on exposed skin encouraged

Employees will take breaks and drink plenty of fluids to prevent heat stress

Warming breaks will be permitted as necessary to prevent cold stress

Back Injury from Materials i
Handling o

Use proper lifting techniques

Loads greater than 50 pounds require assistance or mechanical equipment
Prior to lifting, check the load for jagged or sharp edges

Avoid torso twisting motions while handling or moving loads

Bhate Project No.: 9050361

February 2008 AHA -1-1
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AHA - 01 (Continued)
Activity Potential Hazards Recommended Controls
Inclement weather e Halt activities immediately and take cover during thunderstorm or tornado warnings,
(Thunderstorms and tornadoes) shelter in a building if possible, stay away from windows
¢ If outdoors, stay close to the ground
e Listen to radio or television announcements for pending weather information
¢ Do not try to outrun a tornado on foot or in a vehicle
Mobilization/Demobilization | Bjological hazards (spiders, e Workers will inspect the work area carefully and avoid placing hands and feet into
and S‘1te Preparation snakes, etc.) concealed areas
(continued) L. .
¢ Look in direction of travel for biological hazards to avoid
Electrical e Ensure all electrical cords and tools are in good shape free of exposed wiring and
ground prongs are in place
e Use ground fault circuit interrupters (GFCI) on all temporary power supplies
¢  Only use tools that have the proper grounding and/or double insulation
Safety Equipment Used Inspection Requirements Training Requirements
Level D PPE Weekly inspections will be Site personnel have read and understand the SSHP
First Aid Kit performed on fire extinguishers | Site personnel possess all of the required training as specified in the SSHP
Fire Extinguisher Weekly inspections will be Site personnel received site specific safety indoctrination
Eyewash performed on first aid Kits Site personnel have reviewed all applicable MSDSs
Portable eye wash will be SSHO plus a second on-site person will have Cardiopulmonary Resuscitation (CPR) and First
inspected weekly Aid training
Informal daily work area
inspections to be conducted by
the SSHO
Formal weekly inspections will
be conducted by the SSHO using
the Site Safety and Health
Inspection Form
Bhate Project No.: 9050361 February 2008 AHA-1-2
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Activity Hazard Analysis (AHA) - 02

Task: Basewide Background Study — Drilling/Soil Boring, Soil and Groundwater Bhate Project Number: 9050361.01.02

Sampling / Screening

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico

shirts with minimum 4” sleeve, steel toe boots, safety glasses, hard hat for

overhead hazards, leather work gloves, chemical gloves (nitrile inner and Analysis Approved by: Brian Muller, CIH, Date: February 2008

neoprene/nitrile outer), and hearing protection, as required) CSP, CHMM

Activity Potential Hazards Recommended Controls

Drilling/Soil Boring and Soil Drill Rig Hazards e Dirill rig is to be operated and maintained by qualified operators

and Groundwater Sampling / Including but not limited to: s A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is

Screening Flying debris, falling objects, operating properly
nOiSf}’ hydraulic fail}lres, o The inspection will include fittings, cables, pins, connections, lubrication points,
moving parts/ machinery, controls, emergency stops, etc.

Hazards and recommended equipment rollover, movement

e To the extent possible, the terrain should be level and the condition of the ground such

controls from AHA - 01 of large, heavy drilling tools, that unexpected movement of the rig is unlikely

appl etc.
PP e Stabilize the rig prior to boring

e Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe
work boots), ensure loose clothing is secured

¢ Maintain good housekeeping on and around drill rig

e Keep workers from getting between equipment in use and other obstacles and
machinery that can cause crushing hazards.

Overhead/buried utilities e Conduct a utility locate to identify the location of underground utilities in boring
locations and complete any required dig permits

e QOverhead utilities should be considered live until determined otherwise
e Maintain a minimum distance of 15 feet from overhead utilities
o All underground utilities must be clearly marked before beginning work

e No borings shall be made within a 4 foot “Buffer Zone” of any utility marking

Bhate Project No.: 9050361 February 2008 AHA-2-1
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AHA - 02 (Continued)

Activity Potential Hazards Recommended Controls

Exposure to soil analytes e To the extent feasible, limit contact with subsurface materials
e Wear required PPE when conducting intrusive activities

¢ SSHO shall conduct breathing zone monitoring for VOCs with a PID and particulates
in accordance with requirements for site monitoring

e SSHO may require an upgrade in PPE or modification to work based on monitoring
results

e Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene
outer) and Tyvek coveralls to minimize potential contact with soil, as appropriate

e Use appropriate decontamination methods

Pinch Points » Utilize appropriate PPE (leather gloves) when handling tools
e Keep hands, feet, clothing, and jewelry clear of all moving parts.

e Ensure machine guards are in place on all equipment with moving parts

Well Purging/Groundwater Exposure to groundwater analytes | o Position body upwind from monitoring well prior to opening cap

depth measurement / . . . . . o

Groundwater sampling e Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene or
nitrile outer) and Tyvek coveralls to minimize potential contact with groundwater, as
appropriate

e Conduct work activities in a manner that minimizes potential contact with groundwater
e Collect all PPE and disposable sampling equipment and dispose of properly

¢ Wash hands and face prior to eating, drinking, or smoking

Bhate Project No.: 9050361 February 2008 AHA-2-2
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AHA - 02 (Continued)

Safety Equipment Used Inspection Requirements Training Requirements

Level D PPE Weekly inspections will be Site personnel have read and understand the SSHP

First Aid Kit performed on fire extinguishers | Site personnel possess all of the required training as specified in the SSHP
Fire Extinguisher Weekly inspections will be Site personnel received site specific safety indoctrination

Eyewash performed on first aid kits Site personnel have reviewed all applicable MSDSs

Portable eye wash will be
inspected weekly

Informal daily work area
inspections to be conducted by
the SSHO

Formal weekly inspections to be
conducted by the SSHO using
the Site Safety and Health
Inspection Form

SSHO plus a second on-site person will have CPR and First Aid training

Bhate Project No.: 9050361

February 2008
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Properties of the Primary Target Analytes

Signs and Symptoms of VP F1
. ash
. Route(s) of Target P ecific . L
Contaminant PEL TLV () Exposure g Sp . (mm | Point LE UEL
Exposure - Organs (eV) | Gravity : o %o %
Acute Chronic Hg) (°F)
Arsenic 05 0.01 /ir;)l;‘c(l)la[:i(;nn Ulceration of nasal GI disturbances, L;li:’ ll<1dne‘y,
Inorganic PEL = 0.1 T g rp septum, dermatitis, peripheral » lungs, NA 5.73 0.0 NA NA NA
3 mg/m mg/m Contact . L Iymphatic
mg/m Tnoestion respiratory irritation | neuropathy, cancer system
ges S
Cough, sore throat, Eyes, skin,
. Inhalation abdominal cramps respiratory
- S S
Chi Bdnum 0: 4 0.5 mg/m3 Contact convulsions, CNS effects, system, heart, NA 3.86 Low NA NA NA
oride (as Ba) mg/m . . cardiac disorders
Ingestion unconsciousness, central nervous
vomiting system
3 Dyspnea, nausea, Cancer, muscle Lungs, kidneys,
. 0.005 0.01 mg/m Inhalation headache, tight aches, vomiting b].OOd’
Cadmium 3 0.002 . Pe Lo respiratory NA 8.65 0 NA NA NA
mg/m 3 Ingestion chest, pulmonary diarrhea, kidney,
mg/m systemn,
edema lung damage
prostrate
0.5 mg/m’
. 1.0 0.01 mg/n?’® Inhalation Gl irritation Fibrotic formation Respiratory . ,
h & . L . aries aries
Chromium mg/m’ Insoluble Ingestion nausea, diarrhea in the lungs system NA vanes vanes NA NA NA
Cr VI
0.05 Inhalation aopeakness. | Gliract, ONS,
Lead mg'/m3 0.05 mg/m?’ Ingestion Eye irritation ne Xatfl H 0,— kidneys, blood, NA 11.34 0 NA NA NA
Contact uropathy, Hyp gingival tissue
tension
Irritation of eyes, The substance may
skin; cough, chest have effects on the
pain, dyspnea central nervous
(breathing system kidneys,
difficulty), resulting in
bronchitis, irritability,
pheumonitis; emotional
[nhalation tremor, insomnia, instability, tremor, Eyes, skin,
Ceiling 0.025 Skin absorption irritability, mental and memory respiratory
Mercury of 0.1 ’ m’ Ingestion indecision, disturbances, system, central NA 13.6 0.0012 NA NA NA
mg/m? mg Skin and/or zye headache, lassitude speech disorders. nervous system,
contact (weakness, Danger of kidneys
exhaustion); cumulative effects.
stomatitis, Animal tests show
salivation; that this substance
gastrointestinal possibly causes
disturbance. toxic effects upon
anorexia, weight human
loss; proteinuna teproduction.
Bhate Project No.: 9050361 February 2008 Attachment B
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Signs and Symptoms of Exposure . VP Flash
C . Route(s) of g ymp P Target IP | Specific . LEL | UEL
ontaminant PEL TLV Exposure Organs V) | Gravity (mm Point % P
. o
Acute Chronic Hg) (°F)
Repeated or *
Irmitation of eyes, skin, p‘)rol(‘m.ged contact
nose, throat; visual with skin may cause
disturbance; headache; uge;: ztmn‘?;lTrfv
chills, fever; dyspnea s esffecti on )t]hed ¢
. (breathing difficulty), - Eyes, skin,
Inhalation . " respiratory tract, .
0.2 Ingestion bronchitis; metallic taste, gastrointestinal respiratory
. 2 5 3 S o S S . . 5
Selenium mg/m3 0.2 mg/m Skin and/or i‘:ﬂ:)cl:[riztilt:al tract, and skin, ksigitem, :;lve(:(,j NA 4.28 0 NA NA NA
eye contact diqtl]gx't;ance' 39, atitis: resulting in nausea, ey]s, no ’
“eve, skin burms: in | vomiting, cough, P
animals: anemia; liver . yellow:sh skin
necrosis. cirthosis: discolouration, loss
. o o of nails, garlic
kidney, spleen damage breath and bad
teeth.
Blue-gray eyes, nasal The substance may
Inhaiation Eray eyes, na cause a grey-blue
0.01 Ingestion septum. throat, skin; discoloration of the Nasal septum
Silver ! 0.01 mg/m’ 2 irritation, ulceration skin; 11 septum, NA 10.49 0 NA NA NA
mg/m Skin and/or oastrointestinal eyes, nose, throat skin, eyes
eye contact e and skin
disturbance . .
(argyria/argyrosis).
Metal fume fever: chills,
muscle ache, nausea,
fever, dry throat, cough; ;
lassitude (weakness, i
exhaustion); metallic
15 2 me/m? taste; headache; blurred Respirato
Zinc mg/m’ meg Inhalation vision; low back pain; piratory NA 5.61 0 NA NA NA
respirable L . system
(total) vomiting; malaise (vague
feeling of discomfort);
chest tightness; dyspnea
(breathing difficulty),
rales, decreased
pulmonary function
Attachment B February 2008 Bhate Project No.: 9050361
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Route(s) Specifi
of Signs and Symptoms of Exposure T ¢ P pecili vP Flash LEL | UEL
Contaminant PEL TLV Exposure arge ¢ . (mm Point
Organs (€V) | Gravit o % %
y Hg) (°F)
Acute Chronic
[rritation of eyes, Eyes, ‘skm‘
Inhalation respiratory system; _ﬂ?Sp iratory
c 3 3 Ingestion cough, dyspnea Potential system, fiver,
opper 1 mg/m I mg/m Skin andfor H . reiror kidneys NA 8.94 0 NA NA NA
in and/or (breathing difficulty), carcinogen . o .
eye contact wheezing [potential (mgredsg@) H.Sk
occupational carcinogen] W“h. Wilson's
disease)
Lungs may be
affected by repeated
or prolonged
3 Inhalation o . exposure (o dust Eyes, skin,
Aluminum 15 mg/m 10 mg/m3 Skin and/or [mtanpn of eyes, skin, particles. The reyspiratory NA 2.70 0 NA NA NA
total o respiratory system substance may have
eye contact system
effects on the
nervous system ,
resulting in
impaired functions
2 rems per
year averaged
over 5 years
Radionuclides As Low As for radiation ‘
Reasonably | workers Direct Radiation sickness Cancer Skin NA NA NA NA NA NA
Achieveabl American contact
e Conference of
Industrial
Hygienists
(ACGIH)
Notes:
PEL =  Permissible Exposure Limit ppm = Parts per millio
TLV Threshold Limit Value mg/m’ = Milligrams per cubic meter of air
1P = [onization Potential CNS = Central Nervous System
eV = Electron volt NA =  Not Applicable
VP = Vapor Pressure LEL = Lower Explosive Limit
mm Hg = Millimeters of mercury UEL = Upper Explosive Limit
°F = Degrees Fahrenheit %o = Percent
Bhate Project No.: 9050361 February 2008 Attachment B
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APPENDIX B

SITE-SPECIFIC ADDENDUM TO BASEWIDE QUALITY
ASSURANCE PLAN
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AFCEE
Bhate
CES/CEV
EDD
ERPIMS
HAFB
LCL

LCS
mg/kg
mg/L

MS

MSD
NELAP
NMED
pCi/L
pCi/g

QA

QAM
QAPP

QC

RPD
SOPs
TA-Denver
TA-St. Louis
TAL
UCL
ng/kg
ng/L
USACE
USEPA

LIST OF ACRONYMS

Air Force Center for Environmental Excellence
Bhate Environmental Associates, Inc.

Civil Engineering Squadron/Environmental Flight
Electronic data deliverable

Environmental Resources Program Information Management System
Holloman Air Force Base

Lower Control Limit

Laboratory Control Sample

Milligrams per kilogram

Milligrams per liter

Matrix Spike

Matrix Spike Duplicate

National Environmental Laboratory Accreditation Program
New Mexico Environment Department

Pico Curies per Liter

Pico Curies per gram

Quality Assurance

Quality Assurance Manual

Quality Assurance Project Plan

Quality Control

Relative Percent Difference

Standard Operating Procedures

TestAmerica Laboratories, Inc. - Denver
TestAmerica Laboratories, Inc. — St. Louis

Target Analyte List

Upper Control Limit

Micrograms per kilogram

Micrograms per liter

United States Army Corps of Engineers

United States Environmental Protection Agency
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PREFACE

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to
assure that sample collection, analyses, and evaluations are legally and scientifically defensible
for the Basewide Background Study, Holloman Air Force Base, New Mexico (Bhate, February
2008). This document is an addendum to the Basewide Quality Assurance Project Plan,
Holloman Air Force Base, New Mexico (Bhate, November 2003) (Basewide QAPP) and must be
used in conjunction with that document. This document contains the site specific information for

the work outlined in the Basewide Background Study, Holloman Air Force Base, New Mexico
(Bhate, February 2008).

Bhate Project No.: 9050361 February 2008 v
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1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the United States Army
Corps of Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to
conduct a Basewide Background Study at Holloman Air Force Base (HAFB), New Mexico. On
August 24, 2007, the New Mexico Environment Department (NMED) notified the 49™ Civil
Engineering Squadron/Environmental Flight (CES/CEV) at HAFB that it had completed its
review of the document entitled Base-wide Background Study, Sewage Lagoons and Lakes
Investigation, submitted in December 1993 by Radian Corporation (hereinafter referred to as the
"Background Study") and disapproved the Background Study for several technical reasons.
NMED indicated that the Background Study was inadequate from a technical and statistical
perspective and indicated that it must be completely redone. The purpose of this study is to
establish background values for the occurrence of certain naturally occurring inorganic
constituents.

Bhate Project No.: 9050361 February 2008 1-1
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2 PROJECT LABORATORY

The primary analytical laboratories for this project will be TestAmerica Laboratories, Inc., of
Denver, Colorado (TA-Denver), and TestAmerica Laboratories, Inc., of St. Louis, Missouri (TA-
St. Louis). TA-St. Louis will perform the radiochemistry analysis. All other analysis will be
performed by TA-Denver. The laboratory contact information is presented below.

TestAmerica - Denver
4955 Yarrow Street
Arvada, CO 80002
Phone: 303-736-0134
Fax: 303-431-7171

TestAmerica — St. Louis
13715 Rider Trail North
Earth City, Missouri 63045
Phone: 314-0298-8566
Fax: 314-298-8757

The laboratory personnel who will be involved with this project include:
Mr. Michael P. Phillips, TA-Denver Project Manager
Mr. Michael Schmitt, TA-Denver Quality Assurance Officer
Ms. Kay E. Clay, TA-St. Louis Project Manager

TA is certified by the National Environmental Laboratory Accreditation Program (NELAP) and
has had extensive previous experience working on USACE and Air Force Center for
Environmental Excellence (AFCEE) projects. The TA Quality Assurance Manual (QAM) and
Standard Operating Procedures (SOPs) have been reviewed by Bhate and found to meet all the
requirements for this project. The QAM and SOPs are available for further review if required.
In addition, a laboratory audit of TA-Denver was performed by the Bhate chemists in February
2007, in which no major findings were observed.

Bhate Project No.: 9050361 February 2008 2-1
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3 DATA CATEGORIES

The data use determines the required levels of data quality. The two levels of data quality
established by the USACE are screening and definitive. Under this QAPP Addendum, the data
to be generated under each level in this study are presented in Tables 3-1 (screening), 3-2,
(definitive soil) and 3-3 (definitive groundwater). The screening data will be generated in the
field using field instruments. The definitive data generated by the laboratory will require a
standard turn-around-time for soil and groundwater samples collected during the study. The
definitive data will be presented with limited data deliverables as follows:

¢ Case narrative
¢ Chain-of-custody documentation
¢ Summary of results for environmental samples
¢ Summary of quality assurance/quality control (QA/QC) sample results.
All additional investigative definitive data produced by the laboratory will also be presented in

an Environmental Resources Program Information Management System (ERPIMS) format
electronic data deliverable (EDD).

Bhate Project No.: 9050361 February 2008 3-1
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4 DATA QUALITY ASSURANCE AND QUALITY
CONTROL

The general data QA and QC requirements for HAFB are presented in the Basewide QAPP. The
project specific field QC requirements for the sampling activities to be conducted are presented
in Tables 4-1and 4-2. The project specific laboratory QC limits are listed in Table 4-3.

All final definitive data will be reviewed and validated by a Bhate Senior Chemist based on the
logic and guidelines of the United States Environmental Protection Agency (USEPA) National
Functional Guidelines for Organic and Inorganic Data Review.

Bhate Project No.: 9050361 February 2008 4-1
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Table 3-1

Summary of Screening Data
Basewide Background Study
Holloman Air Force Base, New Mexico

Parameter Matrix Testing Method

pH Water Multi-parameter sonde and a flow-through cell
Dissolved Oxygen Water Multi-parameter sonde and a flow-through cell
Conductivity Water Multi-parameter sonde and a flow-through cell
Turbidity Water Multi-parameter sonde and a flow-through cell
Temperature Water Multi-parameter sonde and a flow-through cell
Oxidation Reduction Potential Water Multi-parameter sonde and a flow-through cell
Volatile Headspace Soil Organic Vapor Analyzer (Flame lonization Detector)

Table 3-1 QAPP Addendum

Page 1of 1
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Table 3-2

Summary of Definitive Data for Soil Sampling

Basewide Background Study
Holloman Air Force Base, New Mexico

Aluminum SWe6010B 4.9 10 NA
Antimony SW6010B 0.38 1.5 NA
Arsenic SW6010B 0.66 2 NA
Barium SWe6010B 0.24 1 NA
Beryllium SW6010B 0.15 0.5 NA
Cadmium SW6010B 0.041 0.5 NA
Calcium SW6010B 14.1 50 NA
Chromium (total) SW6010B 0.4 15 NA
Cobalt SW6010B 0.1 1 NA
Copper SW6010B 0.56 2 NA
Iron SW6010B 3.8 15 NA
Lead SW6010B 0.27 0.8 NA
Magnesium SW6010B 3.7 20 NA
Manganese SW6010B 0.1 1 NA
Mercury (total) SW7471A 0.0088 0.033 NA
Nickel SW6010B 0.24 4 NA
Potassium SW6010B 41 300 NA
Selenium SW6010B 0.86 1.3 NA
Silver SW6010B 0.16 1 NA
Sodium SW6010B 59 500 NA
Thallium SW6010B 0.65 1.2 NA
Tin SW6010B 1.9 10 NA
Vanadium SW6010B 0.62 2 NA
Zinc 3 NA
Lead (' Pb) E905.0 Mod. NV NV 22.6
Radium (**® Ra) E903.0 NV 0.01 1,600
Radium (**® Ra) E904.0 NV 0.02 5.75
Isotopic Thorium (?®Th, 2*°Th,

227h) E907.0 NV 0.05 1.9 / 75,000 /14,000,000,000
Isotopic Uranium (2*U, 2°U,

28) E907.0 NV NV 240,000/704,000,000/4,500,000,000
Carbon 14 (*C) E900 NV 5 5,720

Notes:

MDL = Method Detection Limit
RL = Reporting Limit

TAL = Target Analyte List
mg/kg = milligrams per kilogram
NA = Not Applicable

pCi/g = picocuries per gram

NV = No Value

"MDL is replaced by the MDC (minimum detectable concetration) and is sample specific
?RL is dependent upon sample volume and count time

Table 3-2 QAPP Addendum
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Table 3-3 QAPP Addendum

Table 3

-3

Summary of Definitive Data for Groundwater Sampling
Basewide Background Study
Holloman Air Force Base, New Mexico

Aluminum

SW6010B

0.00453

Swe010B 0.018 0.1 NA
Antimony SW6010B 0.00314 0.01 NA
Arsernic SW6010B 0.00441 0.015 NA
Barium SW6010B 0.00104 0.01 NA
Beryilium SW6010B | 0.000474 0.001 NA
Calcium SW60108 0.0345 0.2 NA
Cadmium SW6010B 0.000452 0.005 NA
Cobalt SW6010B 0.00123 0.01 NA
Chromium (total) SW6010B 0.00256 0.01 NA
Copper SW6010B 0.00449 0.015 NA
fron SW6010B 0.022 0.1 NA
Lead Sw60108 0.00261 0.009 NA
Magnesium SW60108 0.0428 0.2 NA
Manganese SW6E0108 0.00179 0.01 NA
Mercury (totai) SW7470A | 0.0000272 0.0002 NA
Nickel SWe6010B 0.00778 0.04 NA
Potassium SW6010B 0.237 3 NA
Selenium SW6010B 0.00486 0.015 NA
Silver SWs010B 0.00278 0.01 NA
Sodium SW6010B 0.0916 1 NA
Thallium SW6020B 0.02 1 NA
Tin SW6010B 0.00583 0.1 NA
Vanadium SW6010B 0.00247 0.01 NA
Zinc 0.02 NA

310.1%/

Alkalinity SW23208 1.07 5 NA
Ammonia E350.1 0.0225 0.1 NA
Chioride 4500-CL-C 0.576 3 NA
Nitrate E353.2 0.0191 0.1 NA
Nitrite 4500 NO2-B 0.0043 0.015 NA
Sulfate 9056 0.232 5 NA
Suifide 45008-F 0.495 1 NA

2540C

Carbon 14 (*“C

Conductivity

Lead (**° Pb) E905.0 Mod. NV 1 22.6

Radium (**® Ra) E903.0 NV 0.2 1,600

Radium (*** Ra) E904.0 NV 1 5.75
1.9/75,000/

Isotopic Thorium (**Th, *°Th, **Th) E907.0 NV 0.2 14,000,000,000

240,000/704,000,000/4
Isotopic Uranium (***U, 2%y, **U) E907.0 NV 0.2 /500,000,000
E900 NV 20

25108 NA NA NA
Dissolved Oxygen (DQO) ASTM D888 NA NA NA
Oxidation Reduction Potential (ORP) 2580 NA NA NA
pH 150.1 NA NA NA
Temperature NA NA NA NA
Turbidity NA NA NA NA
Notes:

MDL = Method Detection Limit
RL = Reporting Limit

TAL = Target Analyte List
mg/L = milligrams per liter

NA = Not Applicable

pCilL = picocuries per liter

NV = No Value

' Samples submitted for TAL Metals analysis will be both filtered and unfiltered.

2 Results of the 310.1 Alkalinity analysis are reported as CaCOs(calcium carbonate) There is no speciation between CO; (carbonate)
or HCO, (bicarbonate), however, based on historical pH data for Holloman Air Force Base, HCOs is most likely to be encoun

$MDL is replaced by the MDC (minimum detectable concetration) and is sample specific

“RL is dependent upon sample volume and count time
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Table 4-1
Summary of Field QC Samples for Soil Sampling
Basewide Background Study
Holloman Air Force Base, New Mexico

BWBG-SBO1

BWBG-SB02
BWBG-SB03
BWBG-SB04
BWBG-8B05
BWBG-SB06
BWBG-SB07
BWBG-SB08
BWBG-SB09
BWBG-SB10
BWBG-SB11
BWBG-SB12
BWBG-SB13
BWBG-SB14
BWBG-SB15
BWBG-SB16
BWBG-SB17
BWBG-SB18
BWBG-SB19
BWBG-SB20
BWBG-SB21
BWBG-SB22
BWBG-SB23
BWBG-5B24
BWBG-SB25
BWBG-SB26
BWBG-SB27
BWBG-SB28
BWBG-SB29
BWBG-SB30
BWBG-SB31
BWBG-SB32
BWBG-SB33
BWBG-SB34
BWBG-SB35
BWBG-SB36
BWBG-SB37
BWBG-SB38
BWBG-SB39
BWBG-SB40
BWBG-SB41
BWBG-SB42

Niwfjwiw|w|w|wlw|wlw|wlw|w|w|w|w]w]|w|w|wiw|wW]|w|w]|w|wiw|w]|w|w]|w|w|w W w]|w] W w |W|Ww]|wW|Ww |
Niwlwlw|w|w|wlw|wlw|wlw|wlwjw|w]w|w|w|wiw|[W|lwlw]|w|wliw|w|w|wlW|w W W w]|w] Wi w|w]|w|w|w

-
[+2]
=y
[+2]
-
8&&&:wmwmwmwmwwwwmwwwwwwwwwwwwwwwwwmwumwmwmw

Subtotal

Field Duplicates NA | ‘13 13
Matrix Spike (MS) NA 6 6

Matrix Spike Duplicate (MSD
B

Notes:

NA = Not Applicable

TAL = Target Analyte List

QA/QC = Quality Assurance/Quality Control
(6010B/7471A) = Method Number

"Three soil samples will be collected from each boring. One surface soil sample will be collected from a depth ranging from 0 to 2 feet
below ground surface (bgs) to a maximum of O to 5 feet bgs. The second sample will be a composite sample collected from the
subsurface soil above the saturated zone (depths will vary based upon the depth to groundwater). The third sample will be collected
from within the saturated zone (depths will vary based upon the depth to groundwater).

Table 4-1 QAPP Addendum Page 1 of 1
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Table 4-2

Summary of Field QC Samples for Groundwater Sampling
Basewide Background Study

Holloman Air Force Base, New Mexico

5S61-MWO1

SS61-MW11

MW-19-03

MW-21-04

MW-28-01

MW308&33-01

MW308&33-02

TDS-MWO01

TDS-MwW02

TDS-MWO03

TDS-MW04

MW-23-01

MW-23-04

S$10-MwW4

S1-MwW1

S1-MW2

S1-MW5

MW-BG-04

MW-01

MW-06

MW-13

MW58-03

MW37-06

MW04-01

MW38-01

MW24-05

MW24-03

MW24-01

MW41-04

Aalalalalalalalalalalalalalalalalalalalalalalalalmialala|ala

A|ajalalajlalalalalalalalalalalalalalrl il -

Alajajajlalatalajlajlalalalalalalalajalalalalalejalalajalja]ala

Alalalalalalalalalalalalalmrlalalalalalalalalalal A~

Aalalalalalalalalalalalalalalalalalalnlnl ]l el —-

"Fleld Duplicates

Matrix Spike (MS)

Matrix Spike
Duplicate (MSD

Total Number of
Samples x 4 events

148

148

148

148

132

Notes:
TAL = Target Analyte List

(6010B/7470A) = Method Number
NAPs = Natural Attenuation Parameters

TDS = Total Dissolved Solids

QA/QC = Quality Assurance/Quality Control
' Two separate samples will be collected for TAL metals; one will be unfiltered, and one will be collected through a 0.45 micron filter,

2NAP analysis includes: Alkalinity, Ammonia, Chloride, Nitrate, Nitrite, Sulfate, and Sulfide.
3 All 30 wells will sampled for each of the 4 sampling events.

Table 4-2 QAPP Addendum
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Table 4-3
Summary of Laboratory QC Limits
Basewide Background Study
Holloman Air Force Base, New Mexico

RL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil MS Recovery MSD MS Recovery MSD
Water | Soil LCL | UCL LCL | ucCL LCL | UucCL RPD LCL [ ucCL RPD
Metals by EPA Method 6010B/6020B/7470A/7471A ug/L mglkg % % Y% % % Y% % % % %
Aluminum 100 10 87 111 82 116 83 119 25 50 200 30
Antimony 10 1.5 88 108 82 102 81 124 25 20 200 30
Arsenic 15 2 88 109 85 104 84 124 25 76 111 30
Barium 10 1 92 112 87 112 85 120 25 52 159 30
Beryllium 5 0.5 89 113 84 114 79 121 25 72 105 30
Cadmium 5 0.5 88 111 87 107 82 119 25 40 130 30
Calcium 200 20 90 111 82 114 48 153 25 43 165 30
Chromium 10 1.5 90 113 84 114 73 135 25 70 200 30
Cobalt 10 1 89 111 87 108 82 119 25 72 106 30
Copper 15 2 86 112 88 109 82 129 25 37 187 30
Iron 100 15 89 116 87 124 52 155 25 70 200 30
Lead 9 0.8 89 109 86 107 89 121 25 70 200 30
Magnesium 200 20 92 113 90 110 62 146 25 64 145 30
Manganese 10 1 90 110 88 109 79 121 25 40 200 30
Mercury 0.2 0.033 88 111 88 111 88 111 10 88 11 30
Nickel 40 4 89 111 87 108 84 120 25 61 126 30
Potassium 3000 300 89 114 89 109 76 132 25 56 172 30
Selenium 15 1.3 90 110 83 103 71 140 25 76 104 30
Silver 10 1 86 120 87 114 75 141 25 75 141 30
Sodium 1000 500 90 117 90 112 70 203 25 78 111 30
Thallium* 15 0.10 88 108 84 106 90 116 25 78 101 30
Tin 10 10.00 81 123 84 110 81 123 20 77 126 30
Vanadium 10 2 91 111 88 108 85 120 25 50 169 30
Zinc 20 3 84 111 76 114 60 137 25 70 200 30
Notes:
yg/L = Micrograms per liter RL = Reporting Limit
EPA = United States Environmental Protection Agency RPD = Relative Percent Difference
LCL = Lower Control Limit UCL = Upper Control Limit
LCS = Laboratory Controt Sample
mg/kg = Milligrams per kilogram
MS = Matrix Spike
MSD = Matrix Spike Duplicate
* Thallium analyzed by SW6020 for water.
Table 4-3 QAPP Addendum Page 1of 1
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Table 1. Water Level Data Collected for the Fourth Quarter 2002 LTM Page 1 of 3
Top of Depth to
Casing State Planar | State Planar Water Groundwater

o Elevation (ft Easting Northing (ft below Elevation
Site Well ID Date msl) (ft) (ft) TD TOC) (ft msl)
Background MW-BG-02 6-Jan-2003 4199.00 1696739.620 | 703595.370 | 52.59 47.77 4151.23
MW-BG-03 6-Jan-2003 4138.00 1695185.000 | 695702.750 | 20.00 15.38 4122.62
MW-BG-04 6-Jan-2003 4075.00 1686530.870 | 690063.560 18.82 4.33 4070.67
DP-30/SD-33 MW308&33-01 | 7-Jan-2003 4104.70 1692958.870 | 676386.750 | 31.11 23.54 4081.16
MW30&33-02 | 7-Jan-2003 4104.00 1693092.120 | 675818.680 | 31.66 23.59 4080.41
MW308&33-03 | 7-Jan-2003 4102.98 1693206.620 | 675869.060 | 26.53 22.56 4080.42
MW30&33-04 | 7-Jan-2003 4102.30 1693284.250 | 675966.000 | 31.16 21.60 4080.70
DP-63 DP63-MW01 | 21-Jan-2003 4145.81 1693403.599 | 683862.8614| 60.20 53.97 4091.84
DP63-MW02 | 21-Jan-2003 4135.64 1693150.309 | 682941.7929] 60.60 51.44 4084.20
DP63-MW04 | 21-Jan-2003 41421 1693121.822 | 683611.3236] 54.40 45.76 4096.34
FT-31 31-MW-11 7-Jan-2003 4103.17 1694107.120 | 676214.250 | 30.23 23.06 4080.11
31-MW-13 7-Jan-2003 4101.21 1693979.000 | 675917.930 24.37 21.22 4079.99
S31-MW7 7-Jan-2003 4108.51 1693756.000 | 676477.500 | 32.63 22.21 4086.30

$31-MW8 N/M 4100.73 1693760.000 | 676389.500 N/M N/M --

Lake Holloman MW-17 16-Jan-2003 4032.00 1677546.5 658332.62 25.02 17.45 4014.55
MW-18 16-Jan-2003 4019.00 1678065.62 656591.56 19.94 8.16 4010.84
Lake Stinky MWS-09/S-9 | 16-Jan-2003 4020.67 1677874.620 | 655489.180 16.80 9.07 4011.60
LF-01 1W2 7-Jan-2003 4100.69 1694414.000 | 675658.500 37.73 20.92 4079.77
S1-MW1 6-Jan-2003 4099.39 1696393.000 | 679319.560 27.00 10.97 4088.42
S1-MW2 6-Jan-2003 4098.62 1696407.000 | 675144.500 37.25 18.65 4079.97
S1-MwW4 7-Jan-2003 4096.15 1693775.000 | 674639.430 | 30.00 17.90 4078.25
S1-MW5 6-Jan-2003 4114.89 1694155.000 | 678182.500 44.31 31.62 4083.27
el [F-10 S510-MW3 9-Jan-2003 4084.21 1694788.000 | 671590.370 | 21.86 9.63 4074.58
% ) $10-MW4 9-Jan-2003 4081.31 1695102.000 | 670956.370 20.40 9.12 4072.19
$10-MW5 9-Jan-2003 4081.54 1696309.000 | 673034.430 20.00 6.30 4075.24
510-MW6 9-Jan-2003 4083.50 1695561.000 | 671805.430 | 22.18 9.96 4073.54
S10-MW7 9-Jan-2003 4088.24 1694971.000 | 672475.000 23.42 12.53 4075.71
LF-19 MW-19-01 21-Jan-2003 4049.35 1688552.870 | 664018.750 17.62 9.35 4040.00
MW-19-02 21-Jan-2003 4045.63 1688493.370 | 663501.000 15.61 9.11 4036.52
MW-19-03 | 21-Jan-2003 4045.63 1688649.620 | 663342.180 19.44 13.54 4032.09
LF-21 MW-21-01 14-Jan-2003 4046.68 1683173.250 | 667815.250 16.43 9.60 4037.08
MW-21-02 14-Jan-2003 4043.79 1682684.750 | 666881.310 16.38 11.16 4032.63
MW-21-03 14-Jan-2003 404217 1682523.370 | 666907.310 16.50 10.28 4031.89
MW-21-04 14-Jan-2003 4040.28 1682400.000 | 666941.000 15.80 8.70 4031.58
LF-22 MW-22-01 14-Jan-2003 4039.00 1681103.750 | 666400.430 17.49 11.75 4027.25
MW-22-02 14-Jan-2003 4038.70 1681049.370 | 666039.310 18.35 12.85 4025.85
MW-22-03 14-Jan-2003 4038.90 1680960.250 | 665940.620 18.70 13.39 4025.51
MW-22-04 14-Jan-2003 4040.09 1680840.620 | 665916.180 19.66 14.69 4025.40
LF-23 MW-23-01 15-Jan-2003 4037.10 1680649.870 | 666130.810 16.51 11.03 4026.07
MW-23-02 14-Jan-2003 4030.50 1680308.870 | 665698.430 16.41 6.22 4024.28
LF-23 MW-23-03 14-Jan-2003 4030.44 1680330.750 | 665569.430 16.37 6.51 4023.93
MW-23-04 15-Jan-2003 4030.95 1680395.250 | 665448.870 15.86 7.53 4023.42
LF-29 MW-29-01 7-Jan-2003 4100.87 1689606.000 | 678053.060 | 36.42 25.56 4075.31
MW-29-03 7-Jan-2003 4097.14 1689003.120 | 677215.620 | 26.50 20.10 4077.04
MW-29-05 7-Jan-2003 4101.36 1689489.750 { 677394.810 31.51 23.67 4077.69
MW-29-07 7-Jan-2003 4098.29 1689076.370 | 677615.310 | 29.10 21.60 4076.69
| MW-29-08 7-Jan-2003 4100.43 1689084.870 | 677960.060 | 32.50 23.10 4077.33

Table 1-Water Levels




Table 1. Water Level Data Collected for the Fourth Quarter 2002 LTM Page 2 of 3
Top of Depth to
Casing State Planar | State Planar Water Groundwater
Elevation (ft Easting Northing (ft below Elevation
- Site Well ID Date msl) (ft) (ft) TD TOC) (ft msl)
\NTLF-SB MW-58-01 6-Jan-2003 4097.18 1684211.250 | 685449.310 | 35.14 31.74 4065.44
MW-58-03 6-Jan-2003 4097.45 1683893.870 | 685735.250 36.85 32.78 4064.67
OT-04 MW-04-01 6-Jan-2003 4111.36 1685905.500 | 689530.500 | 52.50 41.09 4070.27
OT-14 MW-14-01 9-Jan-2003 4079.16 1693935.870 | 670889.560 14.50 5.36 4073.80
MW-14-02 9-Jan-2003 4078.39 1693881.620 | 670606.250 14.00 5.51 4072.88
OT-16 118-MW1601 | 9-Jan-2003 4076.90 1694170.870 | 669452.750 16.44 4.91 4071.99
118-MW1603 | 9-Jan-2003 4076.89 1694133.370 | 669299.000 16.21 4.62 4072.27
118-MW1604 | 9-Jan-2003 407713 1694194.870 | 669313.500 16.42 4.95 4072.18
OT-24 MW-24-01 14-Jan-2003 4049.40 1678375.250 | 669736.430 22.02 15.78 4033.62
MW-24-03 14-Jan-2003 4047.20 1678379.250 | 668223.430 | 21.11 16.67 4030.53
MW-24-05 | 14-Jan-2003 4041.20 1678662.750 | 667026.750 | 20.13 13.77 4027.43
OT-37 MW-37-01 15-Jan-2003 4077.22 1678090.750 | 686078.620 38.40 32.72 4044.50
MW-37-03 15-Jan-2003 4079.66 1678688.870 | 687484.430 | 37.15 30.65 4049.01
MW-37-06 | 15-Jan-2003 4085.29 1679397.000 | 689007.060 | 44.42 36.46 4048.83
OT-38 MW-38-01 21-Jan-2003 4062.85 1672423.500 | 686146.000 { 31.66 26.54 4036.31
MW-38-02 21-Jan-2003 4063.56 1672470.370 | 686045.560 31.69 27.62 4035.94
OT-41 MW-41-01 15-Jan-2003 4092.06 1668683.000 | 720652.370 19.87 15.97 4076.09
MW-41-04 15-Jan-2003 4099.15 1668323.500 | 720302.870 29.00 25.75 4073.40
OT-44 S50-MWA1 13-Jan-2003 4069.69 1690683.000 | 670239.310 16.40 6.12 4063.57
S$50-MW3 13-Jan-2003 4069.66 1690708.000 | 670133.310 17.44 6.26 4063.40
S50-MW6 13-Jan-2003 4069.97 1690820.000 | 670315.310 17.85 5.93 4064.04
SD-08 MW-08-01 9-Jan-2003 4085.82 1694927.120 | 672358.060 19.48 12.88 4072.94
MW-08-04 9-Jan-2003 4084.22 1695241.750 | 672561.500 17.87 10.19 4074.03
o MW-08-05 9-Jan-2003 4084.45 1695101.500 | 672407.120 18.94 11.11 4073.34
SD-28 MW-28-02 8-Jan-2003 4089.70 1688961.250 | 676208.810 16.99 14.17 4075.53
MW-28-03 8-Jan-2003 4090.37 1688972.250 | 676258.930 18.00 14.75 4075.62
$S-02/8S-05 MW-0285-01 | 8-Jan-2003 4095.27 1695653.500 | 673652.500 | 23.36 16.94 4078.33
MW-028&5-02 | 8-Jan-2003 4096.28 1695714.250 | 673809.810 23.62 16.44 4079.84
MW-0285-04 | 8-Jan-2003 4096.73 1695482120 | 673758.250 | 22.89 17.08 4079.65
MW-0285-06 | 8-Jan-2003 4082.37 1696110.500 | 673919.430 15.07 4.85 4077.52
MW-02&5-07 | 8-Jan-2003 4082.63 1696080.370 | 674178.180 15.08 4.46 4078.17
MW-0285-08 | 8-Jan-2003 4083.96 1695918.370 | 674361.060 156.07 5.41 4078.55
S$8-17 MW-BX-01 13-Jan-2003 4070.74 1694460.000 | 668131.000 12.42 8.89 4061.85
MW-BX-02 | 13-Jan-2003 4070.54 1694228.000 | 668110.000 12.51 5.52 4065.02
TH-22 13-Jan-2003 4071.50 1693996.000 | 668336.310 10.74 5.20 4066.30
W-4 13-Jan-2003 4074.40 1694326.000 | 668556.310 13.98 7.19 4067.21
S$S8-26 MW-26-01 14-Jan-2003 4062.28 1683339.620 | 673677.370 16.01 8.86 4053.42
MW-26-02 14-Jan-2002 4062.70 1683243.37 | 673354.50 16.50 9.80 4052.90
$8-36 129-MW04 6-Jan-2003 4099.71 1685866.120 | 684223.180 | 34.99 28.59 4071.12
MW-36-01 6-Jan-2003 4105.03 1686758.500 | 684745.120 | 43.50 31.41 4073.62
S$8-39 MW-39-01 15-Jan-2003 4059.86 1671304.750 | 685835.810 | 29.86 23.79 4036.07
MW-39-02 15-Jan-2003 4051.15 1670490.870 | 685113.060 | 27.06 18.01 4033.14
MW-39-03 15-Jan-2003 4040.63 1670844.370 | 685126.180 15.96 7.66 4032.97
MW-39-04 15-Jan-2003 4053.34 1671166.370 | 685323.310 | 25.24 19.74 4033.60
S$S5-46 MW-46-01 21~Jan-2003 4082.09 1691811.250 | 672146.810 15.14 6.95 4075.14
MW-46-02 | 21-Jan-2003 4082.09 1691882.620 | 672131.000 15.10 6.52 4075.57
MW-46-03 21-Jan-2003 4081.76 1691903.620 | 672233.930 14,71 7.06 4074.70
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msl - mean sea level
N/M - not measured
TOC - top of casing
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Table 1. Water Level Data Collected for the Fourth Quarter 2002 LTM Page 3 of 3
Top of Depth to
Casing State Planar | State Planar Water Groundwater
Elevation (ft Easting Northing (ft below Elevation
Site Well ID " Date msl) (ft) (ft) TD TOC) (ft msl)
S5S8-48 S$55-MW2 13-Jan-2003 4081.39 1693316.000 | 671348.370 17.80 6.90 4074.49
S$55-MW3 13-Jan-2003 4080.22 1693259.000 | 671298.370 17.23 5.80 4074.42
S$55-MW4 13-Jan-2003 4080.16 1693290.000 | 671264.370 18.53 5.82 4074.34
S$55-MW5 13-Jan-2003 4076.16 1693209.000 | 671252.370 18.65 5.13 4071.03
S$55-MW6 13-Jan-2003 4078.29 1693124.000 | 671224.370 17.55 4.53 4073.76
S55-MW7 13-Jan-2003 4078.70 1693191.000 | 671188.370 16.63 4.92 4073.78
SS-56 MW-56-01 14-Jan-2003 4062.55 1684359.500 | 671354.120 15.65 11.11 4051.44
WR-WCC-2 N/M 4045.00 1684342.870 | 670553.250 N/M N/M -~
WR-WCC-3 | 14-Jan-2003 4049.00 1684892.870 | 671238.310 7.37 5.38 4043.62
WR-WCC-4 N/M 4046.00 1684747.870 | 672273.310 N/M N/M --
$8-59 T38-MW-02 | 13-Jan-2003 4077.31 1689718.000 | 671363.000 18.56 12.76 4064.55
T38-MW-08 | 13-Jan-2003 4072.28 1688900.000 | 670583.000 | 25.10 14.46 4057.82
T38-MW-11 13-Jan-2003 4075.25 1689286.000 | 671573.000 22.73 12.08 4063.17
T38-MW-12 | 13-Jan-2003 4074.13 1689776.000 | 671138.000 | 22.90 9.67 4064.46
T38-MW-13 | 13-Jan-2003 4080.01 1688862.000 | 671348.000 24.36 19.86 4060.15
S$S-61 S$S61-MW01 | 8-Jan-2003 4110.06 1690001.370 | 677834.310 | 37.54 31.12 4078.94
SS61-MW02 | 8-Jan-2003 4103.11 1690166.870 | 676701.310 30.37 22.47 4080.64
SS61-MW05 | 8-Jan-2003 4097.68 1689776.000 | 676407.000 27.45 16.45 4081.23
$861-MW09 | 8-Jan-2003 4094.58 1689426.000 | 676238.000 | 22.30 14.61 4079.97
SS61-MW11 8-Jan-2003 4087.71 1689308.000 | 675094.000 23.60 10.48 4077.23
SWMU 54 S54-MW8 9-Jan-2003 4090.86 1694866.000 | 673296.430 22.73 12.07 4078.79
WP-49 MW-06 16-Jan-2003 4031.21 1685218.000 | 661498.310 17.70 6.96 4024.25
e MW-07 16-Jan-2003 4039.88 1684627.750 | 665200.810 17.70 10.89 4028.99
L MW-1 16-Jan-2003 4053.42 1688906.620 | 666364.750 17.69 9.51 4043.91
MW-10 16-Jan-2003 4043.39 1686255.870 | 666188.930 13.08 6.31 4037.08
WP-49 MW-11 16-Jan-2003 4039.71 1684144.750 | 665260.180 17.50 10.62 4029.09
MW-13 16-Jan-2003 4036.49 1684175.750 | 664269.250 17.20 11.03 4025.46
MW-15 16-Jan-2003 4032.70 1684651.750 | 662305.310 18.39 9.09 4023.61
MW-16 21-Jan-2003 4031.84 1677847.500 | 660726.370 | 22.16 16.98 4014.86
MW-3 16-Jan-2003 4037.38 1684717.000 | 662931.310 17.75 14.81 4022.57
MW-4 16-Jan-2003 4030.30 1685463.750 | 660752.500 17.70 6.26 4024.04
MW-g 16-Jan-2003 4042.59 1686533.870 | 665365.560 14.06 5.60 4036.99
MWS-01 16-Jan-2003 4041.72 1687475.870 | 664091.560 15.36 5.67 4036.05
MWS-04 16-Jan-2003 4034.46 1685174.500 | 662266.810 14.36 10.72 4023.74
MWS-06 16-Jan-2003 4031.52 1679679.500 | 663664.060 17.76 12.97 4018.55
MWS-07 21-Jan-2003 4030.24 1678447.000 | 662599.310 | 20.36 13.86 4016.38
MWS-08 16-Jan-2003 4033.15 1679641.250 | 660400.180 | 21.88 18.02 4015.13
ft - feet

Table 1-Water Levels
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Table 2. Field Parameter Data Collected During the Fourth Quarter 2002 LTM Page 1 of 3
Conductivity Laboratory TDS
Site Well ID Temperature (C) (us) pH TDS (mg/L) (mg/L)
Background MW-BG-02 17.3 2,510 7.29 2,270 2,250
MW-BG-03 16.3 8,990 7.47 9,140 9,010
MW-BG-04 16.2 45,000 7.46 OR 55,100
DP-30/SD-33 MW30&33-01 18.3 26,000 7.34 OR 21,800
MW30&33-02 19.2 35,700 7.34 OR 28,700
MW30&33-03 19.4 36,600 7.27 OR 31,300
MW30&33-04 18.9 28,800 7.29 OR 22,800
DP-63 DP63-MW01 19.2 20,900 7.14 OR 25,500
DP63-MW02 19.2 27,000 6.98 OR 23,100
DP63-MW04 19.2 27,300 7.17 OR 26,600
FT-31 31-MW-11 19.9 29,500 7.34 OR 25,600
31-MW-13 18.3 21,000 7.45 OR 20,100
S31-MW7 18.9 24,900 7.63 OR 22,600
S31-MW8 N/M N/M N/M N/M N/M
Lake Holloman MW-17 19.0 29,200 6.96 OR 26,600
MW-18 17.5 15,480 7.46 16,340 13,800
Lake Stinky MWS-09/S-9 18.0 14,410 7.50 14,880 12,800
LF-01 1W2 18.6 36,300 7.44 OR 27,700
S$1-MWA1 19.0 23,200 7.32 OR 23,700
S$1-MW2 19.1 47,600 7.36 OR 44,400
S1-MW4 18.3 37,200 7.35 OR 34,200
S1-MW5 18.6 24,500 7.35 OR 19,900
LF-10 S$10-MW3 21.0 30,800 7.43 OR 29,200
S10-MW4 20.8 33,100 6.90 OR 36,700
S10-MW5 18.0 73,000 6.93 OR 75,300
S10-MW6 20.1 23,400 7.09 OR 25,300
S10-MW7 21.1 18,760 7.16 18,040 14,000
LF-19 MW-19-01 16.5 6,800 7.20 7,070 8,080
MW-19-02 18.4 32,700 7.04 OR 30,200
MW-19-03 18.9 54,500 6.83 OR 54,300
LF-21 MW-21-01 21.0 14,150 7.41 13,520 11,300
MW-21-02 19.7 34,800 7.05 OR 32,900
MW-21-03 20.2 35,800 6.83 OR 27,300
MW-21-04 18.6 38,300 6.84 OR 37,400
LF-22 MW-22-01 18.2 6,970 7.58 6,780 6,330
MW-22-02 19.9 35,300 7.05 OR 28,500
MW-22-03 20.1 34,200 7.13 OR 31,900
MW-22-04 19.0 14,510 7.33 14,520 11,400
LF-23 MW-23-01 17.8 45,600 6.70 OR 45,100
MW-23-02 19.5 66,200 6.89 OR 71,200
LF-23 MW-23-03 17.6 59,900 6.79 OR 64,500
MW-23-04 18.3 33,000 7.04 OR 31,300
LF-29 MW-29-01 18.4 37,300 7.54 OR 33,200
MW-29-03 19.5 11,450 7.69 11,160 9,820
MW-29-05 18.6 24,500 7.21 OR 20,400
MW -29-07 19.0 20,100 7.41 OR 17,100
MW-29-08 18.9 22,000 7.38 OR 17,100
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Table 2. Field Parameter Data Collected During the Fourth Quarter 2002 LTM Page 2 of 3
Conductivity Laboratory TDS

Site Well ID Temperature (C) (us) pH TDS (mg/L) (mg/L)
LF-58 MW-58-01 17.6 9,940 7.81 10,150 9,470
MW-58-03 18.0 13,180 7.56 13,420 12,000
OT-04 MW-04-01 17.9 21,500 7.42 OR 19,600
OT-14 MW-14-01 211 14,020 7.19 13,500 12,200
MW-14-02 19.5 5,100 1.18 4,690 5,200
OT-16 118-MW1601 16.0 2,660 7.35 2,500 2,960
118-MW1603 16.2 3,600 7.16 3,600 3,620
118-MW1604 17.0 3,330 7.39 3,150 3,720
OT-24 MW-24-01 18.5 19,620 7.36 OR 17,200
MW-24-03 18.7 22,800 7.36 OR 19,600
MW-24-05 19.8 28,000 7.14 OR 22,300
OT-37 MW-37-01 21.0 15,580 7.35 15,140 13,500
MW-37-03 19.5 8,830 7.28 8,580 9,080
MW-37-06 20.4 19,850 7.12 OR 20,000
OT-38 MW-38-01 20.6 12,800 7.41 12,300 12,200
MW-38-02 19.9 13,640 7.44 13,330 12,600
oT-41 MW-41-01 19.6 17,320 7.24 17,390 35,700
MW-41-04 17.8 17,120 7.31 OR 16,900
0T7-44 S50-MW1 21.4 2,790 6.76 2,320 2,560
S50-MW3 21.9 2,530 7.09 2,100 1,860
S550-MW6 22.2 2,660 7.18 2,140 2,400
SD-08 MW-08-01 23.3 10,810 6.68 9,650 10,480
MW-08-04 19.8 9,360 7.55 9,070 9,320
MW-08-05 17.9 2,130 7.24 1,900 59,200
SD-28 MW-28-02 20.9 3,070 7.41 2,640 3,520
MW-28-03 21.7 2,970 7.42 2,460 2,980
$S-02/SS-05 MW-028&5-01 22.0 9,760 8.03 9,460 9,560
MW-02&5-02 21.4 16,660 713 16,260 15,600
MW-028&5-04 21.1 5,090 7.51 4,580 5,380
MW-028&5-06 17.0 58,700 7.46 OR 61,200
MW-02&5-07 20.6 68,900 7.32 OR 64,800
MW-02&5-08 16.5 68,000 7.32 OR 69,000
S$8-17 MW-BX-01 20.3 5,280 6.65 4,860 5,200
§$S8-17 MW-BX-02 16.4 6,340 6.75 6,450 10,400
TH-22 16.9 3,570 6.76 3,430 3,780
W-4 18.3 2,900 7.10 2,600 2,020
S$S-26 MW-26-01 19.7 12,340 7.39 12,050 9,910
MW-26-02 19.0 7,200 7.44 7,750 6,430
$8-36 129-MW04 18.6 3,270 7.46 2,900 3,890
MW-36-01 17.9 11,510 7.47 11,620 1,160
S$S8-39 MW-39-01 18.5 6,270 7.01 6,030 6,620
MW-39-02 20.0 18,400 7.28 18,890 16,800
MW-39-03 16.3 14,500 6.90 15,680 14,500
MW-39-04 19.6 6,920 7.23 6,540 6,900
55-46 MW-46-01 20.8 6,220 7.56 5,580 6,610
MW-46-02 21.2 8,900 7.73 8,230 9,240
MW-46-03 20.9 7,420 7.40 6,840 7,550
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Table 2. Field Parameter Data Collected During the Fourth Quarter 2002 LTM Page 3 of 3
Conductivity Laboratory TDS

Site Well ID Temperature (C) (us) pH TDS (mg/L) (mg/L)
$5-48 S55-MW2 18.3 2,720 7.28 2,370 3,560
$55-MW3 21.6 7,210 7.22 6,450 6,780

$55-MW4 19.8 3,910 7.24 3,320 4,900

$55-MW5 22.2 14,870 7.27 12,810 11,900

S$55-MW6 18.8 7,300 7.36 5,520 8,620

S55-MW7 20.2 7,630 7.00 7,000 6,860

S$S-56 MW-56-01 18.8 4,310 7.41 4,030 4,620
WR-WCC-2 N/M N/M N/M N/M N/M

WR-WCC-3 16.5 2,210 8.45 2,040 2,450
WR-WCC-4 N/M N/M N/M N/M N/M

S$S-59 T38-MW-02 19.4 36,100 6.78 OR 29,400

T38-MW-08 19.2 23,700 7.05 OR 19,600

T38-MW-11 18.9 30,200 6.98 OR 24,600

T38-MW-12 19.7 25,600 6.78 OR 21,200

T38-MW-13 19.5 30,100 6.90 OR 24,600

$S5-61 SS61-MWO01 18.9 20,800 7.46 OR 16,000

SS61-MW02 19.1 13,660 7.36 13,810 12,000

SS61-MWO05 21.4 6,110 7.63 6,080 7,760

SS61-MW09 21.5 2,610 7.36 2,120 3,260

SS61-MW11 21.3 17,340 7.41 16,910 14,700

SWMU 54 S54-MW8 20.2 10,480 7.45 10,060 11,100

WP-49 MW-06 17.7 75,300 6.85 OR 83,700

MW-07 17.6 11,950 6.94 12,330 11,300

MW-1 19.4 49,100 6.80 OR 49,200

MW-10 17.8 53,000 6.83 OR 53,600

WP-49 MW-11 18.7 48,600 6.80 OR 47,700

MW-13 18.9 46,600 6.98 OR 43,700

MW-15 18.0 54,000 6.80 OR 53,200

MW-16 18.5 26,900 7.42 OR 25,400

MW-3 18.9 9,970 6.99 9,760 9,340

MW-4 16.4 19,860 6.69 OR 19,700

MW-9 16.8 30,400 7.01 OR 33,400

MWS-01 17.1 11,710 6.91 11,960 10,300

MWS-04 17.3 59,400 6.75 OR 64,800

MWS-06 18.3 42,200 6.84 OR 41,300

MWS-07 18.6 48,500 7.10 OR 48,400

MWS-08 18.8 45,100 7.52 OR 43,800

mg/L - milligrams per liter

N/M - measurement not taken
O/R - TDS greater that the instrument range of 19,000 microsiemen
TDS - total dissolved solids
us - microsiemens (equivalent to micromhos per centimeter [umhos/cm])
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