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EXECUTIVE SUMMARY 

Nation ViewiBhate JV III, LLC (NVB) was retained by the United States Army Corps of 
Engineers (USACE), to conduct a Basewide Background Study at Holloman Air Force Base 
(HAFB), New Mexico. The objective of the soil and groundwater Basewide Background Study 
was to collect data of sufficient quantity and quality to enable statistical evaluation of 
background soil and groundwater characteristics. Data collection, laboratory analysis, and 
statistical treatment were performed in accordance with the Work Plan (NVB, August 2008) that 
was approved by the New Mexico Environment Department (NMED) on July 30, 2008. The 
objective of this study was achieved. 

This report presents a summary of the work conducted at the base and background values based 
upon the calculated statistical analysis. The following steps were conducted in order to 
determine background values: 

• Collection and analysis of surface, subsurface, and saturated subsurface soil samples from 42 
borings 

• Collection and analysis of groundwater samples from 30 existing monitoring wells 

• Performance of statistical evaluation of sampling data to establish background values 

Based on the statistical analysis, the following conclusions/observations were made: 

• Background levels are base on the 95% Upper Tolerance Limit (UTL) which represents an 
estimate of the upper 951

h percentile of the true background concentration of the constituent 
of interest. 

• The 95% UTL values were not calculated for antimony, selenium, silver, thallium, and 
carbon-14 in surface soil, subsurface soil, and saturated subsurface soil; and, 95% UTL 
values were not calculated for antimony, beryllium, lead, mercury, silver, thallium, tin, 
carbon-14, lead 210, and thorium 232 in groundwater due to limited number of detection or 
non-detects. However, if more than 90% of the measurements in the data set were non
detects or only a few detects were included, the UTL was set at two times the maximum 
detected value. 

• One UTL was developed for all three soil horizons (surface, subsurface, and saturated 
subsurface) although samples were collected from various depths. The metals concentrations 
for the three soil horizons stayed within the same order of magnitude. 

• One UTL for the composite soil (arsenic) exceeded the New Mexico Environment 
Department Soil Screening Level. 

• Eight UTLs for groundwater (total metals) exceeded their respective federal Maximum 
Contaminant Levels (MCLs) and two UTLs exceed the New Mexico Water Quality Control 
Commission Regulations (New Mexico Administrative Code [NMAC] 20.6.2). 
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• Four UTLs for groundwater (dissolved metals) exceeded their respective federal MCLs and .:) 
one UTL exceeded the NMWQCC regulations in NMAC 20.6.2. 
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1 INTRODUCTION 

Nation ViewiBhate JV III, LLC (NVB) has been retained by the United States Army Corps of 
Engineers (USACE), under contract W9128F-07-D-0022, Task Order No. 0003, to conduct a 
Basewide Background Study at Holloman Air Force Base (HAFB), New Mexico (Figures 1-1 
and 1-2). On August 24, 2007, the New Mexico Environment Department (NMED) notified the 
49th Civil Engineering Squadron/Asset Management Flight (CES/CEA) 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 "Previous Background Study") and disapproved the Previous Background 
Study for several technical reasons. NMED indicated that the Previous Background Study was 
inadequate from a technical and statistical perspective and indicated that it must be completely 
redone. A copy ofthe NMED Disapproval letter is provided as Attachment 1. 

1.1 Objectives 

The primary objective of this report is to fulfill the requirements identified by the NMED in 
order to establish background values for the occurrence of certain naturally occurring inorganic 
constituents in both groundwater and soil. This report presents a summary of the work 
conducted at the base and background values based upon the calculated statistical analysis. 

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 in soil (surface, subsurface, and saturated subsurface) 
and groundwater. 

1.1.2 Scope of Work 

The scope of work and evaluation methods presented in this report were developed based on 
previous background study report in concurrence with NMED. Additionally, the work plan 
which met scope requirements, was approved by NMED. The following list is a summary of the 
work performed in order to complete this Basewide Background Study. 

• Scoping meeting held at NMED in November 15, 2007, to frame the scope of work to be 
performed and discuss technical and statistical approaches 

• Prepared and submitted a work plan 

• Implemented the work plan which included the following: 

- identification of clean background soil boring locations ( 42) 
-identification of existing wells appropriate for background study (30) (Figure 1-3) 
- development of statistical methodology 
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- collection and analysis of surface soil, subsurface soil, and saturated subsurface soil 
samples from 42 soil borings located across HAFB (Figure 1-4) 

- collection of groundwater samples from 30 existing monitoring wells 
:. performance of statistical evaluation of sampling data to establish background values 

• Prepared and submitted sampling data in the appropriate format for inclusion in the 
Environmental Restoration Program Information Management System (ERPIMS) 

• Prepared and submitted this Basewide Background Study Report 

1.2 Site Description 

HAFB is situated in south central New Mexico, in the northwest central part of Otero County, 
approximately 75 miles north-northeast of El Paso, Texas (Figure 1-1 ). HAFB has a population 
of 6,000 and occupies 59,600 acres in the northeast quarter of Section 1, Township 17 South, 
Range 8 East. The White Sands Missile Range (WSMR) testing facilities occupy additional land 
extending northward from the Base. Private and public owned lands border the remainder of 
HAFB. The major highway servicing HAFB is Highway 70, which runs southwest from the 
town of Alamogordo and separates HAFB from publicly owned lands to the south. Alamogordo 
which has a population of approximately 35,000 is located approximately 7 miles east of the 
base. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 through 
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the base. 
In 194 7, Air Material Command announced the air field would be its primary site for the testing 
and development of un-manned aircraft, guided missiles, and other research programs. On 
January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 
of the late Col. George V. Holloman; a pioneer in guided missile research. In 1968, the 49th 
Tactical Fighter Wing arrived at HAFBand has remained since. Today, HAFB also serves as the 
training center for the German Air Force's Tactical Training Center. 

1.3 Document Organization 

The report is organized into the following chapters and appendices: 

• Chapter 1 - Introduction. This chapter discusses the objectives of the Basewide 
Background Study and provides a site description. 

• Chapter 2 - Environmental Setting. This chapter provides a description of the 
physiography and topography, surface water and hydrology, regional geology and soils, 
regional hydrogeology, climate, and current and future land and water use at the site. 
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• Chapter 3 - Investigation Activities. This chapter provides a description of all field 
activities conducted for the Basewide Background Study and a summary of the data quality 
objectives, standard operating procedures, sample identification, and project documentation. 

• Chapter 4 - Technical Approach. This chapter provides a description of how the data 
collected for the Basewide Background Study was graphically and statistically analyzed. 

• Chapter 5 - Summary of Results and Observations. This chapter provides a 
summary of the results and observations associated with the statistical analysis of the 
Basewide Background Study. 

• Chapter 6 - References. This chapter provides references used in this Basewide 
Background Study Report. 

The Tables and Figures referenced throughout this Basewide Background Study Report are 
included following the text (after Chapter 6). In addition, the following Attachments and 
Appendices are included: 

• Attachment 1 - NMED Disapproval Letter dated August 24, 2007 

• Appendix A- HTW Drilling Logs 

• Appendix B- Monitoring Well Sample Collection Forms 

• Appendix C - Data Validation and Laboratory Analytical Results 

• Appendix D - Histograms 

• Appendix E - Box Plots 

• Appendix F- Normal Probability Plots (Q-Q Plots) 

• Appendix G- Piper Diagram 

• Appendix H- Stiff Diagrams 
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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) (Figure 1-2). 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 1 0 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, is 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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shallow intra-continental sea, the layers of limestone, shale, gypsum, and sandstone were ::) 
deposited. In time, these layers were pushed upward through various tectonic forces forming a 
large bulge on the surface. Approximately 1 0 million years ago the center began to subside 
resulting in a vertical drop of thousands of feet leaving the edges still standing (the present day 
Sacramento and San Andres mountain ranges). In the millions of years following, rainfall, 
snowmelt, and wind eroded the mountain sediments depositing them in the valley (i.e. Tularosa 
Basin). Water carrying eroded limestone, dolomite, gravel, and other matter continue to flow 
into the basin. 

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

2.3.2 Soils 

The United States Department of Agriculture (USDA) Soil Conservation Service has identified 
two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-Y esum complex, and 
the Mead silty clay loam. The permeability of these horizons ranges from 4 X 1 o-4 to 1 X 1 o-3 

centimeters per second. 

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

Gypsum land makes up about 30 percent of the Holloman-Gypsum land-Y esum complex, 0 to 5 
percent slopes. Typically, less than 1 inch of very fine sandy loam overlies soft to hard, white 
gypsum. The deep Y esum very fine sandy loam makes up about 20 percent of the complex. 
Typically, the surface layer is light brown very fine sandy loam about 3 inches thick. The upper 
9 inches of the substratum is light brown fine sandy loam that is very high in gypsum. Below 
that, the substratum is pink very fine sandy loam to a depth of more than 60 inches. The soil is 
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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. 

2.3.3 Site Specific Geology 

Drilling activities were conducted from September 3 through September 20, 2008, using Hollow 
Stem Auger (HSA) technology and soil boring locations are shown on Figure 1-4. During 
drilling activities, soils were logged continuously down to the deepest sample collected (64 feet 
below ground surface [bgs] from sample BWBG-SB23). HTW Drilling Logs are provided in 
Appendix A of this report. 

The overall geology of these soil borings consisted primarily of silts and sands (mostly silty 
sand) with higher gypsum content with increasing depth. Some borings consisted of clay lenses 
or mixtures of clayey sand and clayey silt. Samples were collected from the surface, subsurface, 
and the saturated subsurface zones and are discussed in further detail below. A cross-section is 
provided as Figure 2-1. 

2.3.3.1 Surface Soil 

Surficial soil samples were collected from the ground surface to 0.5 feet (ft) bgs. Surface soils 
consisted primarily of well sorted, very fine-grained silty sands. 

2.3.3.2 Subsurface Soil 

Subsurface soil samples were collected mid-way between the surface and the saturated zone. 
These samples were collected from depths ranging from 7 ft bgs to 30 ft bgs. These samples 
consisted primarily of silty sand. Some samples were collected in zones with higher sand 
content or higher silt content and only a few samples were collected in zones with clay contents. 
The subsurface geology generally consisted of silty sands near the surface and increased in both 
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sand and clay content with depth, however, mixtures of silt and sand were predominate 
throughout the base. 

2.3.3.3 Saturated Subsurface Soil 

Saturated subsurface soil samples were collected immediately upon encountering groundwater 
within the saturated zone. These samples were collected from depths ranging from 15 ft bgs to 
64 ft bgs. These samples consisted primarily of silty sand and sands. Very few samples were 
collected in zones containing some clay content. 

2.4 Hydrogeology 

2.4.1 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 groundwater potentiometric 
surface map from measurements collected in September 2008 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 (SWMUs) 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 
Quality Control Commission (NMWQCC) limit as potable water and thus, the groundwater 
beneath HAFB has been designated as unfit for human consumption. Likewise, the United 
States Environmental Protection Agency (USEP A) guidelines have identified the groundwater as 
a Class IIIB water source, characterized by TDS concentrations exceeding 10,000 mg/L. Class 
IIIB groundwater is also characterized by a low degree of interconnection with adjacent surface 
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waters or groundwater of a higher class. Groundwater does not discharge or connect to any 
adjacent aquifers because the Tularosa Basin is a closed basin. Adjacent surface waters include 
Lost River and Lake Holloman, which also have high concentrations of TDS, and are not 
considered potential drinking water sources. 

2.4.2 Site-Specific Hydrogeology 

During field activities associated with this Basewide Background Study, 30 existing monitoring 
wells were measured and sampled (Figure 1-3). Depth to groundwater was measured prior to 
sampling and groundwater elevations were calculated based on the top-of-casing elevation. 
Groundwater elevations ranged from 4,031.21 ft amsl to 4,112.59 ft amsl. Based on the 
measurements collected in September 2008, groundwater generally appears to be flowing 
towards the southwest. A groundwater potentiometric surface map is provided as Figure 2-2. 
Groundwater Monitoring Well Sampling Forms are provided in Appendix B of this report. 

2.5 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and 
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of 
the Central Closed Basins varies with elevation. The Base is found in the low areas and is 
characterized by warm temperatures and dry air. Daytime temperatures often exceed 1 00 
degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter. A 
preponderance of clear skies and relatively low humidity permits rapid night time cooling 
resulting in average diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67 
inches per year, significantly exceeds annual precipitation, usually less than 10 inches. The very 
low rainfall amounts resulting in the arid conditions, which with the topographically induced 
wind patterns combining with the sparse vegetation, tend to cause localized "dust devils". The 
annuahainfall for Alamogordo is 12 inches per year1

• Much of the precipitation falls during the 
mid-summer monsoonal period (July and August) as brief, yet frequent, intense thunderstorms 
culminating to 30-40% of the annual total rainfall. 

2.6 Current and Future Land Use 

The land surrounding HAFB consists of residential areas to the east and northeast (City of 
Alamogordo), rangeland to the south, the White Sands National Monument to the west, and areas 
where military activities are conducted to the north. The desert terrain of the area immediately 
surrounding HAFB has limited development, and there are no agricultural operations, residential 
communities, or large industrial operations located adjacent to the Base. HAFB is an active 

1 
http://countrystudies.us/united-states/weather/new-mcxico/ 
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military installation and is expected to remain active for the foreseeable future. No transfer of :) 
military property to the public is anticipated, and public access to the Base is restricted (Foster 
Wheeler, 2002). 

Residential development on the Base is limited by environmental and operational constraints 
imposed by the 1 00-year floodplain, historic sites, and areas identified under the Installation 
Restoration Program. Safety and noise zones also limit residential development on HAFB. 
Future plans for residential development on the Base include renovation of existing structures, 
replacement of inefficient buildings, and expansion into open areas in the southeast comer 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 HAFB 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. HAFB obtains its water supply from the City 
of Alamogordo and the HAFB wells in the Boles, San Andres, and Douglas well fields at the 
base of the Sacramento Mountains. No water supply wells are located on or near the Base 
because of poor groundwater quality (TDS greater than 10,000 mg/L). 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). 
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3 INVESTIGATION ACTIVITIES 

The purpose of this section is to describe the investigation activities associated with surface soil, 
subsurface soil, saturated subsurface soil (capillary fringe), and groundwater data collection used 
in order to establish background values for the occurrence of certain naturally occurring 
inorganic constituents. To meet the investigation objectives the following field activities were 
performed: 

• Advancement of 42 soil borings, 

• Collection of three samples per boring, 

• Collection of groundwater samples from 30 existing monitoring wells with historically non-
detect laboratory analyses, and 

• Laboratory analysis of soil and groundwater samples. 

Prior to sampling activities, an Air Force Form, AF FM 332, and dig permit were submitted to 
the proper offices. All sampling activities were completed following the Basewide Background 
Study Work Plan, Holloman Air Force Base, New Mexico (NVB, August 2008) and standard 
industry practices. 

3.1 Field Activities 

3.1.1 Investigation Requirements 

Field activities were performed in accordance with the Site-Specific Addendum to the Basewide 
Health and Safety Plan (Appendix A of the Work Plan), the Quality Assurance Project Plan 
[QAPP] Addendum (Appendix B of the Work Plan), as well as other USACE mandated 
procedures for laboratories. The field work for sampling activities was conducted in accordance 
with HAFB Standard Operating Procedures (SOPs) provided in the Basewide Quality Assurance 
Project Plan (Bhate, 2003a) and the Bhate Standard Operating Procedures (Bhate, 2002). 
These SOPs outline methodologies for soil boring advancement, soil sampling, soil sample 
description, groundwater sampling, sample management, equipment decontamination, and chain
of-custody procedures. Sample nomenclature followed the ERPIMS format. The specific HAFB 
SOPs used for the associated sampling are listed below: 

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

• HAFB SOP-2, Sampling Equipment Documentation 

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

• HAFB SOP-5, Soil Sampling for Chemical Analysis 

• HAFB SOP-6, Procedure for Field Screening of Volatile Organics 
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• HAFB SOP-7, Lithologic Description and Geotechnical Sampling 

• HAFB SOP-8, Groundwater Sampling for Chemical Analysis 

• HAFB SOP-I 0, Borehole Abandonment and Site Restoration 

The following sections describe the procedures for soil sampling, groundwater sampling, and the 
analyses performed. 

3.1.2 Soil Sampling 

Soil samples were collected from 42 borings located across the base and shown on Figure 1-4. A 
total of three samples (surface, subsurface, and saturated) were collected from each boring using 
hollow stem auger technology. The samples were collected continuously with a 5-foot interval 
stainless steel sampler. 

3.1.2.1 Laboratory Analyses for Soil Sampling 

The analysis of soil samples collected for the Basewide Background Study followed the USEP A 
SW-846 protocol. The soil samples were analyzed for the following: 

• Target Analyte List (TAL) Metals by USEPA Methods 6010B and 7471A 

• Radionuclides by Methods C-01-1/E903.0/E904.0/STL-RC-0211/A-01-R 

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

Tables 3-1, 3-2, 3-3, 3-4, 3-5, and 3-6 provide a summary of the soil and radiological analytical 
sampling results for the surface, subsurface, and saturated subsurface soils, respectively. Data 
Validation Reports and Laboratory Analytical Results for soil are provided in Appendix C of this 
report. 

3.1.2.2 Quality Control Samples 

Field duplicate samples were collected at a frequency of 10 percent and matrix spike and matrix 
spike duplicate (MS/MSD) samples were collected at a frequency of 5 percent. Homogenous 
quality control samples were collected from the same interval as the discrete sample. This 
method was used in order to achieve consistency between the discrete samples and their 
associated quality control samples. 

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

At each boring location, three discrete soil samples were collected from the surface (0-6 inches 
bgs), the subsurface (mid-point bet~een the surface sample and the saturated zone), and the 
saturated zone. Samples depths for subsurface soil samples ranged from 7 to 30 feet bgs, and 
sample depths for saturated subsurface soil samples ranged from 15 to 64 feet bgs. The depths of 
the saturated subsurface sample locations were dependent upon the localized water table. 

3.1.2.4 Soil Description and Classification 

Each boring was 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. HTW Drilling 
logs were completed in the field and are presented in Appendix A of this report to validate that 
the sampling locations demonstrated mineralogical uniformity across the base. 

3.1.2.5 Sampling Procedures 

All sampling equipment was decontaminated prior to sample collection using appropriate 
decontamination procedures. Before and during sampling, all decontaminated sampling 
equipment and bottles were placed on clean plastic sheeting to avoid contamination. Soil from 
the sampler was placed into the sampling jars provided by the laboratory. Excess soil around the 
top of the sample jars was wiped away with a clean cloth or paper towel to ensure the cap fit 
tightly. When all required sample jars were filled, excess soil was returned to the sampling site. 
New, disposable gloves were worn to collect each soil sample. Residual soil from the soil 
sampling was discarded in accordance with the waste management procedures established in 
Section 4.3 of the Work Plan, Investigation-Derived Waste (IDW) Management (NVB, August 
2008). 

3.1.2.6 Identification System 

Each sample collected was identified on the sample label and chain-of-custody (COC) records, 
regardless of type. Sample documentation, handling, and shipping was conducted in accordance 
with HAFB SOP-1. Sample collection information inclusive of the container type and quantity 
for the soil samples collected during this background study was performed in accordance with 
the QAPP Addendum of the previously submitted Work Plan. An example of the sample 
identification nomenclature used for soil samples collected from the boreholes was as follows: 

BWBG-SBOl-5-a 

Investigation identifier: BWBG = Basewide Background 

Sample type identifier: SB = soil boring 

Sequential soil boring number: 01, 02, etc. 

Ending depth of sample interval: 5 

NationViewiBhate N III, LLC 
ProjectNo.: 9081001 

January 2009 3-3 



8ACKG DSTUDY 

REPORT 

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

3.1.2.7 Survey 

Prior to leaving the sample location, a qualified surveyor located the boreholes using a global 
positioning system (GPS). All horizontal coordinates are referenced to the State Plane 
Coordinate System, New Mexico Central and surveyed to an accuracy of+/- 1.0 foot. 

3.1.3 Groundwater Sampling 

Groundwater samples were collected from 30 existing monitoring wells located across the base 
and shown on Figure 1-3. 

3.1.3.1 Laboratory Analyses for Groundwater Sampling 

The analysis of groundwater samples collected for the Basewide Background Study followed the 
USEPA SW-846 protocol and as provided in the previously submitted Work Plan. The 
groundwater samples were analyzed for the following: 

• TAL Metals by USEPA Method 6010B and 7470A (filtered and unfiltered) 

• Radionuclides by Methods C-01-1/E903.0/E904.0/STL-RC-0211/A-01-R 

• Natural Attenuation Parameters (NAPs) by Methods SM18 2320B (alkalinity), SW846 4500-
CL-C (chloride), 353.2 (nitrate), SM20-4500-N02-B (nitrite), SM20-4500S-F (sulfide), 
SW846 9056 (sulfate), and E350.1 (ammonia) 

• TDS by Method SM18 2540C 

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

Table 3-7 and Table 3-8 provides a summary of the groundwater total metals (unfiltered) and 
dissolved metals (filtered) analytical results, respectively. Data Validation Reports and 
Laboratory Analytical Results for groundwater are provided in Appendix C of this report. 

3.1.3.2 Quality Control Samples 

Field duplicate samples were collected at a frequency of 10 percent and MS/MSD samples were 
collected at a frequency of 5 percent. 

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

Prior to the collection of groundwater samples, depth-to-water and total well depth 
measurements were collected from each well using an electronic water level indicator. Field 
measurements of pH, temperature, dissolved oxygen (DO), oxidation reduction potential (ORP), 
conductivity, turbidity, and groundwater level were also recorded. Groundwater sampling 
activities were conducted in accordance with HAFB SOP-8. Monitoring well sampling forms for 
the 30 wells sampled are provided in Appendix B of this report. 

Monitoring wells were purged by pumping each well until the water level, pH, temperature, DO, 
ORP, conductivity, and turbidity stabilized by +/- 10 percent for at least three consecutive 
readings. It should be noted that turbidity readings ranged from 0.27 nephelometric turbidity 
units (NTUs) to 22.6 NTUs. High turbidity readings can indicate high metals concentrations, 
however, based on the range of turbidity readings collected during sampling, tubidity is not 
expected to impact the laboratory analytical data for groundwater. 

Groundwater samples were labeled, handled, and prepared for shipment in accordance with 
HAFB SOP-1. The samples were analyzed for TAL Metals, Radionuclides, NAPs (including 
alkalinity, ammonia, chloride, nitrate, nitrite, sulfate, and sulfide), and TDS. Samples collected 
for metals analysis were collected both filtered (using a 0.45 micron filter in the field) and 
unfiltered. 

3.1.3.4 Identification System 

Each sample collected was identified on the sample label and COC records, regardless of type. 
Sample documentation, handling, and shipping were in accordance with HAFB SOP-1. Sample 
collection information inclusive of the container type and quantity for the groundwater samples 
collected during this background study was performed in accordance with the QAPP Addendum 
in the previously submitted Work Plan. 

The sample identification nomenclature for groundwater samples collected from the existing 
monitoring wells was based on the existing well identification number (i.e. SS61-MW11). QA 
sample identifiers were denoted after the well identification, as necessary (i.e. SS-61-MW11-a). 

3.1.3.5 Groundwater Elevations 

During the sampling of monitoring wells, groundwater elevations were determined. Elevations 
were measured for the 30 existing wells selected for the Basewide Background Study by using 
the top of casing elevation and the depth-to-water measurement. All horizontal coordinates are 
referenced to the State Plane Coordinate System, New Mexico Central and surveyed to an 
accuracy of+/- 1.0 foot. Vertical elevations are referenced to North American Datum (NAD) 
1983 coordinates. A groundwater potentiometric map is provided as Figure 2-2. 
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To support the overall investigation objectives, DQOs were established. The DQOs were 
qualitative and quantitative statements that specified the quality of data required to meet the 
goals of the site characterizations. The DQOs were expressed in terms of precision, accuracy, 
representativeness, comparability, completeness, and sensitivity. Data developed during this 
investigation will be used to support site-specific studies of potential solid waste management 
units in the area. 

DQOs were used to: 

• 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 of95 percent data completeness for analytical results representing each matrix
method combination. 

The level of analytical support utilized to meet these goals was both screening (pH, temperature, 
dissolved oxygen, oxidation reduction potential, and turbidity) and definitive data. As part of the 
analytical reporting requirements for the definitive data, both reporting laboratories provided the 
following data, in addition to the data deliverables, as described in the QAPP Addendum found 
in Appendix B of the previously submitted Work Plan: 

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

• Problems with arriving samples noted on chain-of-custody, 
• Analytes reported as an actual value or less than a specified detection limit, and 
• Dilution factors, preparation dates, and analysis dates. 

QC sample results for laboratory blanks, matrix spikes (MS), laboratory control samples (LCS), 
and field duplicates were used to evaluate the reliability of the data. The data quality objectives 
expressed in terms of precision, accuracy, representativeness, completeness, comparability, and 
sensitivity, are discussed below. 

3.2.1 Precision 

Precision is a measure of the degree of reproducibility of an analytical value and was 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]) were 
used to quantify precision. Laboratory replicates measured the analytical method precision, 
whereas field duplicate analysis provided a precision measurement that included the sampling 
procedures and the potential variability of the sample matrix. 
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Precision of the analytical method, at each stage was expressed in terms of a relative percent 
difference (RPD) between duplicate determinations. A detailed calculation of the RPD is 
presented in the Basewide QAPP. Soil sample measurements were usually less precise than 
water sample measurements beqmse it was more difficult to achieve a homogeneous, 
representative sample. Based on this, the precision targets for soil field duplicates were an RPD 
of 50 or less, while the target water matrix RPD was 35 or less. The laboratory RPDs are 
presented in the QAPP Addendum in Appendix B of the previously submitted Work Plan. 

Field duplicates were collected at the frequency of one in 10 field samples collected. MS/MSD 
samples were collected at a frequency of one set per 20 samples. Precision calculations are 
presented in the Data Validation Reports provided in Appendix C of this report. 

3.2.2 Accuracy 

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

The spiked compounds included representative compounds that were quantified during the 
method, and spiked during sample preparation, on a specially prepared aliquot of the sample 
matrix. Results of those spiked aliquots were then compared to the original concentrations of the 
analytes spiked, and a %R was calculated. The %R of the spiked compound was used as an 
assessment of analytical accuracy on the sample matrix analyzed, which was essential in 
identifying sample matrix interferences. The %Rs were between 48 and 203 percent with some 
exceptions. See the individual DVRs provided in Appendix C for these exceptions. 

3.2.3 Completeness 

Data completeness represented the percentage of valid data collected from a sampling/analytical 
program or measurement system compared to the amount expected to be obtained under optimal 
conditions. The completeness goal for the definitive water matrix samples was 95% while the 
definitive soil matrix goal was 90%. The completeness results were calculated following data 
validation and review. The 95% goal was met as the data was 100% complete. 

3.2.4 Representativeness 

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

• 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 was to eliminate all non-representative data. As collected, the field 
samples represented the geographical areas that were required to accurately define the Holloman 
basewide background concentrations. 

3.2.5 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 for this Background Study was 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. 

The data set was generated and will be used as a baseline for the background level 
concentrations. Future investigations will use this data for background baseline concentrations. 

3.2.6 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], minimum detectable concentrations [MDCs], and 
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 were used to meet the project 
DQOs: 

• Instrument Detection Limit- 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. 
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• Method Detection Limit- 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 were presented in Tables 4-2 and 4-4 ofthe 
QAPP Addendum found in Appendix B of the previously submitted Work Plan. 

• Minimum Detectable Concentration - The minimum radionuclide concentration that must be 
present in a sample to give a specified probability of detecting the radionuclide and is 
expressed in concentration units relative to the sample weight or volume. 

• Reporting Limit - The RL is the threshold value below which the laboratory reports a result 
as non-detected and is established at a level between the laboratory's Practical Quantitation 
Limit (PQL) and the level needed to meet project requirements. The RL is usually based 
upon project-specific requirements including risk-based concentrations of concern, or 
regulatory action levels. RLs should be adjusted based on the sample matrix and any 
necessary sample dilutions. The RLs for this project were presented in Tables 4-2 and 4-4 of 
the QAPP Addendum found in Appendix B of the previously submitted Work Plan. 

3.2. 7 Data Validation 

Data validation includes the elements of verification, in which a complete accuracy check of the 
laboratory hardcopies are checked against the electronic data deliverable (EDD), in order to 
assure agreement; however, the assessment process was designed to result in data that are of 
"known" accuracy and precision. Individual data that cannot be validated under established 
criteria for acceptance are flagged to indicate that the results are either estimated, or unusable. 
Validation is an alternative to adversarial review and was performed by a qualified chemist who 
exercised the use of professional judgment during the validation process. 

Data validation was performed on 100% of the definitive analytical data and was conducted by 
the NVB Project Chemist, in order to verify compliance with the QAPP and the specified 
methodology. Data validation procedures were based on the USEPA National Functional 
Guidelines for Inorganic Data Review (USEPA, 2004) and the Evaluation of Radiochemical 
Data Usability (DOE, 1997). Upon completion of the data validation process, the usability of 
the data was determined. 

It was determined that 100% of the definitive data was usable based on the data validation 
reports. Although some data points were qualified as estimated, J, those data points were not 
rejected and were therefore considered usable. 

NationViewiBhate N Ill, LLC 
Project No.: 9081001 

January 2009 3-9 



HOLLOMAN AIR ROUN 

MEXICO 

It should be noted that, in one instance, the EDD did not agree with the hardcopy data report. 
Sample BWBG-SB-18-18 indicated the incorrect concentration on the EDD for Radium 228. 
The concentration provided on the EDD was from the same boring but the wrong depth. In such 
cases, the hard copy always takes precedence over the EDD. This disagreement does not impact 
the data because the data from the hard copy was used in our summary tables and statistical 
analysis. 

3.3 Investigation-Derived Waste Management 

The soil sampling locations and the groundwater monitoring wells were chosen based on 
previous investigations, therefore, these locations were not considered to be contaminated. All 
waste generated while drilling was used to backfill the borehole and/or spread on the ground at 
the boring. Purge water was also spread on the ground at the monitoring well location. Personal 
protective equipment (PPE) and other site non-hazardous debris/waste was disposed of in 
standard trash receptacles. 

3.4 Site Restoration 

Upon completion of the investigation activities, the sampling locations were restored to their 
original condition. Soil sampling locations were backfilled with soil cuttings and bentonite. 
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4 TECHNICAL APPROACH 

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

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

4.1 Sample Location Selection 

Background soil sampling locations were selected using aerial photographs and historical 
basemaps to identify areas with no apparent construction or waste disposal activities and 
areas which have been undisturbed. These locations were selected to encompass the entire base 
including the range and industrial areas. Soil sampling locations are shown on Figure 1-4. 

The groundwater sample population was derived from the existing monitoring wells located 
throughout HAFB. Current and historical sampling data, as well as lithologic data, was reviewed 
in order to select wells that have consistently had organic concentrations less than 5 parts per 
billion (ppb) and wells constructed within the same hydrostratigraphic unit. Based on 
communication with NMED, monitoring wells with minor organic contamination could be used 
as part of this study, provided there is no impact to metals concentrations. From this group, 30 
monitoring wells were selected randomly across the base in order to have a representative 
population of the entire base. Groundwater sampling locations are shown on Figure 1-3 and are 
listed below. 

MW-04-01 

MW-01 

MW-13 

MW-19-03 

MW-21-04 

MW22-03 

MW-23-01 

MW-24-01 

MW24-03 

MW24-05 
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MW-29-01 SIO-MW4 

MW30&33-0I SI-MWI 

MW30&33-02 SI-MW2 

MW37-06 S1-MW5 

MW-38-01 SS61-MWOI 

179-MW3903 SS61-MW11 

MW41-03 TDS-MWOI 

MW-58-03 TDS-MW02 

MW-06 TDS-MW03 

MW-BG-04 TDS-MW04 
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4.2 Determination of Number of Samples 

Based on the soil data (described in section 2.3.2), these soils have the same parent materials, the 
same history, and very similar pedologic and mineralogic properties. Accordingly, NVB 
sampled throughout the area, treating the entire installation as a single population for statistical 
purposes. Based on a study of the soils and lithology involved, discrete sample were collected 
from the surface from 0 to 6 inches bgs, the subsurface from 6 inches bgs to above the saturated 
zone, and from the subsurface within the saturated zone. Sample depths varied based on depth to 
groundwater. Tables 3-1, 3-2, 3-3, 3-4, 3-5, and 3-6 provide a summary of the soil analytical 
sampling results for the surface, subsurface, and saturated subsurface soils, respectively. Tables 
3-7 and Table 3-8 provide a summary ofthe groundwater sampling results including total metals 
and dissolved metals, respectively. 

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 was 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. 

NVB determined 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 (a = 0.05), the mean of the concentration in the surface 
soils to within 0.5 milligrams per kilogram (mg/kg). 

n = (t2 * s2
)/ d2 

where: 

n number of samples to be collected 
t the t-statistic for a = 0.05 and the degrees of freedom determined from the 

previous investigations 
s the calculated standard deviation from the previous investigations, and 
d the desired error bound, 0.5 mg/kg 

Data from previous investigations show (for 230 surface samples) s = 1.6. The corresponding 
value of "t" is 1.98 (WSMR, 2003b ). Substituting, solving for n, and rounding up yields a 
minimum sample number of 41. NVB collected samples from 42 borings. 

To derive the number of samples needed for determination of background groundwater 
concentrations using the same statistical approach was not plausible given the variability in 
samples for metals and select radiological constituents. Therefore, the Work Plan proposed to 
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sample 30 monitoring wells. Existing well locations at HAFB were selected as NMED did not 
requiring that soil boring and groundwater data be collocated for this background study. 

The method described above was used to determine if the appropriate number of samples were 
collected for this study for each constituent/media. For a given constituent/media, if the number 
of samples was not adequate, the Work Plan indicated that additional samples would be collected 
and analyzed as necessary to correct the deficiency in sample size. However, based on the data 
collected, no additional samples were required. 

The analytical results for soil and groundwater samples have been evaluated for each constituent 
to determine if the results represent one or more populations. According to the Work Plan, if 
results indicated multiple populations exist for a constituent, then statistical descriptors for each 
population would be derived and reported separately for each population. However, the results 
did not indicate multiple populations, therefore, only one number has been derived from each 
media for each constituent. 

4.3 Combining Data Sets 

Combining two or more data sets to form a larger data set may improve the ability of statistical 
tests to detect when a contaminant is a chemical of potential concern (COPC). For example, soil 
samples may have been collected and measured for the same suite of chemicals at several 
different times in the land area of concern at HAFB. Pooling the data would increase the number 
of samples available for conducting a statistical test for a COPC and could increase the chances 
the test result will be accurate. However, an inappropriate combining of data sets can have the 
opposite effect. Ideally, the data sets being considered for pooling should have been obtained 
using the same sampling design that was applied to the same area of land. On August 24, 2007, 
NMED indicated in the disapproval letter of the Previous Background Study that both the sample 
size and sampling locations were either too small or poorly described and do not provide 
confidence that the samples were collected at locations that are representative of natural 
conditions. 

In order to prevent potential error propagation from the Previous Background Study, NVB 
recommended an entirely new data set be collected. New sampling data was collected in 
September 2008 and was used to provide the statistical analysis for this report. 

Soil sampling data was collected from three separate horizons (surface, subsurface, and saturated 
subsurface zones). 

4.4 Descriptive Summary Statistics 

Descriptive summary statistics for HAFB and background data were generated as part of a 
preliminary data review. These descriptions, in conjunction with graphical plots, were generated 
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to develop an understanding of the range, variability, and shape of the underlying probability J 
distribution of the measurements, as well as the number of non-detects and possible outliers that 
are present. This information was needed to help determine the quality of the data sets and how 
the data should be statistically analyzed. 

Based on USEP A, 2000a, Guidance for Data Quality Assessment Practical Methods for Data 
Analysis, the following statistical evaluation of the background inorganic concentrations data set 
was conducted in accordance with the Work Plan. A preliminary data review was conducted to 
include basic statistical quantities (summary statistics). The summary statistics were developed 
and presented and includes the number of samples, the number of non-detects, the mean, median, 
range, standard deviation, type of distribution (normal, log normal, or other), coefficient of 
variation, the first and third quartiles (25th and 75th percentiles), the 95th percentile, the Upper 
Tolerance Limit (UTL), and the number of outliers excluded from analysis as part of the 
summary statistics for each constituent or media. These summary statistics were 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). Note that calculation of the UTL assumes that data are normally 
distributed, which may not be the case for some constituents. UTLs were calculated based on a 
95% coverage and a 95% confidence limit. 

4.4.1 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 were computed for the background data 
sets are: the number of samples, the number of non-detects, the mean, median, range, standard 
deviation, type of distribution (normal, log normal, or other), coefficient of variation, the 95% 
UCL ofthe mean ofthe data set, the first and third quartiles, the 95th percentile, the UTL, and the 
number of outliers excluded from analysis as part of the summary statistics for each constituent 
or media. 

4.4.2 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 were present were selected 
based on the number of non-detects and the total number of measurements, n (detects plus non
detects). lfn is large (say, n > 25) and less than 15% ofthe 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) or in this case the Method Detection Limit (MDL) or Minimum 
Detectable Concentration (MDC) (radiological samples only), DL/2, or a very small value. The 
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descriptive summary statistics were then 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 tl::wugh less than 15% of the measurements are non-detects, 
particularly ifn 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-961084 (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, 1998) is 
to forgo replacing non-detects with some value like the DL divided by 2, the DL itself, or a small 
value. Instead, one should consider computing the mean and standard deviation using the Cohen 
method. 

If 50% to 90% of the measurements in the data set are non-detects, the loss of information is too 
great for descriptive statistics to provide much insight into the location and shape of the 
underlying distribution of measurements. The only descriptive statistics that might be possible to 
compute are pth percentiles for values of p that are greater than the proportion of non-detects 
present in the sample and when no non-detects are greater than the k(n+ 1 )th largest datum, where 
k is the order statistic. In such cases, the recommended UTL developed by the USEPA-endorsed 
program, ProUCL, that was distributed with the document Calculating Upper Confidence Limits 
for Exposure Point Concentrations at Hazardous Waste Sites (OSWER 9285.6-1 0) (USEPA, 
2002) was used. 

If more than 90% of the measurements in the data set are non-detects or only 1 or 2 detects were 
included in the data set, statistical analysis is not possible and the UTL was set at 2 x the 
maximum non-outlier, non-detect or 2 x maximum detected value. This reasoning incorporates 
the professional judgment of laboratory managers regarding the likelihood of a detection near the 

·detection limit really being a detection and not a false positive. 

4.4.3 Determining Presence of Data Outliers 
The data set was examined to determine the center of the data set and the spread or range of the 
data values. The center is usually characterized by computing the arithmetic mean, denoted by x, 
and the spread by the standard deviations. In addition, NVB examined to see if any data seemed 
much larger in value than most of the data. These unusually large data may be due to an error. 
Not removing true outliers and removing false outliers both lead to a distortion of estimates of 
population parameters. Potential outliers may be identified through graphical representations 
such as the box and whisker plot and normal probability plot which can identify observations 
that are much larger or smaller than the rest of the data. If some of the data are so large as to 
cause concern that a mistake has been made, a statistical test for outliers should be conducted. If 
the test indicates the suspect value(s) are indeed larger than expected, relative to the remaining 
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data, the outliers should be examined to determine if they are mistakes or errors. If they are, they 
should be removed from the data set. 

For all outliers, a test for normality was performed on the data set. The normality test is 
conducted on the data set after the suspected outlier(s) is deleted. The Grubbs test, also known 
as the maximum normalized residual test or Discordance Test, was used to detect outliers in a 
univariate (one-sided variance test) data set. The Grubbs test is based on the assumption of 
normality. Therefore, a test for normality was performed on the data set before applying the 
Grubbs test. 

The Grubbs test detects one outlier at a time. This test considers two cases: 1) where the extreme 
value (potential outlier) is the smallest value of the data set, and 2) where the extreme value 
(potential outlier) is the largest value of the data set. This outlier is expunged from the dataset 
and the test is iterated until no outliers are detected. However, multiple iterations change the 
probabilities of detection, and this test should not be used for sample sizes of six or less since it 
frequently tags most of the points as outliers. The Grubbs test is recommended by the USEP A as 
a statistical test for outliers (USEPA, 1992). Table A-4 of Appendix A in USEPA 1992, contains 
critical values for this test for n :S 50. The USEP A suggests taking the logarithms of 
environmental data, which are often log-normally distributed. The data are ranked in ascending 
order and the mean and standard deviation are calculated. 

4.4.4 Graphical Data Analysis 

Graphical plots of the background data sets are extremely useful and necessary tools to: 

• Conduct exploratory data analyses to develop hypotheses about possible differences in the 
means, variances, and shapes for the background measurement distributions 

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

• Graphically evaluate if the background data have a normal, lognormal, or some other 
distribution 

• Evaluate, illuminate, and communicate the results obtained using formal statistical tests 

The following graphical plots were prepared: histogram, box plots, normal probability plots, 
concentration maps for all constituents/media, and Piper diagrams and stiff diagrams for 
groundwater constituents. 

4.4.4.1 Histogram Plot 

One of the oldest methods for summarizing data distributions is the histogram. The histogram 
divides the data range into units, counting the number of points within the units, and displaying 
the data as the height or area within a bar graph. In a histogram, the area within the bar 
represents the relative density of the data. The histogram provides a means of assessing the 
symmetry and variability of the data. If the data are symmetric, then the structure of these plots 

4-6 January 2009 NationViewiBhate N III, LLC 
Project No.: 9081001 



will be symmetric around a central point such as a mean. The histogram will generally indicate 
if the data are skewed and the direction of the skewness. Histograms are provided in Appendix 
D of this report. 

4.4.4.2 Box and Whisker Plot 

A box and whisker plot or box plot is a schematic diagram useful for visualizing important 
statistical quantities of the data. Box plots are useful in situations where it is not necessary or 
feasible to portray all the details of a distribution. A box and whiskers plot can be used to assess 
the symmetry of the data. If the distribution is symmetrical, then the box is divided in two equal 
halves by the median, the whiskers will be the same length and the number of extreme data 
points will be distributed equally on either end of the plot. Box plots are provided in Appendix E 
of this report. 

4.4.4.3 Normal Probability Plot (Quantile-Quantile Plot) 

There are two types of quantile-quantile plots or q-q plots. The first type, an empirical quantile 
quantile plot, involves plotting the quantiles of two data variables against each other. The 
second type of a quantile-quantile plot, a theoretical quantile-quantile plot, involves graphing the 
quantiles of a set of data against the quantiles of a specific distribution. The following 
discussion will focus on the most common of these plots for environmental data, the normal 
probability plot (the normal q-q plot); however, the discussion holds for other q-q plots. 

The normal probability plot is used to roughly determine how well the data set is modeled by a 
normal distribution. A normal probability plot is the graph of the quantiles of a data set against 
the quantiles of the normal distribution using normal probability graph paper. If the graph is 
linear, the data may be normally distributed. If the graph is not linear, the departures from 
linearity give important information about how the data distribution deviates from a normal 
distribution. If the graph of the normal probability plot is not linear, the graph may be used to 
determine the degree of symmetry (or asymmetry) displayed by the data. If the data are skewed 
to the right, the graph is convex. If the data are skewed to the left, the graph is concave. If the 
data in the upper tail fall above and the data in the lower tail fall below the quartile line, the data 
are too slender to be well modeled by a normal distribution, i.e., there are fewer values in the 
tails of the data set than what is expected from a normal distribution. If the data in the upper tail 
fall below and the data in the lower tail fall above the quartile line, then the tails of the data are 
too heavy to be well modeled using a normal distribution, i.e., there are more values in the tails 
of the data than what is expected from a normal distribution. A normal probability plot can be 
used to visually identify potential outliers. A data value (or a few data values) much larger or 
much smaller than the rest will cause the other data values to be compressed into the middle of 
the graph, ruining the resolution. Normal probability plots are provided in Appendix F of this 
report. 
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The relative ionic composition of groundwater samples collected from monitoring wells during 
the Basewide Background Study area are plotted on a trilinear diagram. A trilinear diagram, also 
frequently referred to as a Piper diagram, provides a convenient method to classify and compare 
water types based on the ionic composition of different water samples. Cation and anion 
concentrations for each groundwater sample are converted to total milli-equivalents per liter 
(meq/L) and plotted as percentages of their respective totals in two triangles. The cation and 
anion relative percentages in each triangle are then projected into a quadrilateral polygon that 
describes the water type or hydrochemical facies. The piper diagram therefore has the potential 
to represent a large number of analyses and visually describing the differences in major ion 
chemistry in groundwater flow systems. The Piper Diagram for the Basewide Background Study 
is provided in Appendix G of this report. 

The ionic composition of groundwater samples during the study were represented by another 
type of water-quality diagram - the stiff diagram. Stiff diagrams are used to compare the ionic 
composition of water samples between different locations, depths, or aquifers. The stiff diagram 
is a polygon created from three horizontal axes extended on both sides of a vertical axis. Cations 
are plotted on the left side of the axis and anions are plotted on the right side, both in meq/L. A 
greater distance from the vertical axis represents a larger ionic concentration. The cation and 
anion concentrations are connected to form an asymmetric polygon known as a stiff diagram, 
where the size is a relative indication of the dissolved-solids concentration. The Stiff Diagrams 
for the Basewide Background Study are provided in Appendix H of this report. 

4.4.4.5 lsoconcentration Maps 

Laboratory analyses of soil analytical results and groundwater monitoring wells were plotted to 
indicate the amount of a particular analyte that is present in the soil or groundwater. Each map 
includes the approximate boundary of the various amounts of each analyte which is prepared 
based on the locations of the soil boring or monitoring wells and the concentrations detected in 
the samples. An isoconcentration map is often used in understanding the distribution of various 
constituents of a particular analyte. NVB plotted each analyte according to the following 
horizons: Surface Soil Metals, Radiological Surface Soils, Subsurface Soil Metals, Radiological 
Subsurface Soil, Saturated Subsurface Soil Metals, Radiological Saturated Subsurface Soil, 
Groundwater Metals - Unfiltered, Radiological Groundwater, Groundwater Dissolved Metals -
Filtered, and Groundwater Natural Attenuation Parameters. Each analyte for the horizons above 
are illustrated on Figures 4-1 thru 4-120. Analytes with all NDs and dissolved metals for 
groundwater are not included in the Isoconcentration maps. In addition, an isoconcentration map 
for mercury in groundwater was not included. The following is a list of analytes not included: 

Soils (Surface, Subsurface, and Saturated Subsurface Soil) 

• Antimony 
• Selenium 
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• Silver 

• Thallium 

• Carbon 14 
Groundwater (Total Metals) 

• Antimony 

• Beryllium 

• Lead 

• Mercury 

• Silver 

• Thallium 

• Tin 

• Carbon 14 

• Lead 210 

• Thorium 232 

4.4.5 Determining the Probability Distribution of a Data Set 

The Shapiro-Wilk W -test is highly recommended for testing whether the data have a normal 
distribution, therefore this test was used in the determination of normality for this study. It was 
also be used to test for a lognormal distribution, if the data are first transformed by computing 
the natural logarithm of each datum. The W -test is recommended in several USEP A guidance 
documents (USEPA, 1992 and USEPA, 1996) and in many statistical texts (Gilbert 1987; 
Conover 1980). The W -test has been shown to have more power than other tests to detect when 
data are not from a normal or lognormal distribution. The W -test should be conducted in 
conjunction with constructing normal and lognormal probability plots in order to more 
thoroughly evaluate whether the normal or lognormal distribution is an acceptable fit to the data. 

4.5 Summary of Methods 

This section summarizes the results of the analytical methods evaluation and the methods and 
results of the statistical characterization of background. 

The approach used for the statistical characterization of background is summarized as follows: 

• Review raw data and develop the descriptive summary statistics 

• Identify potential outliers using both the Grubbs Analysis (Discordance Test) and graphical 
methods 

• Determine if the data set was normally distributed using Shapiro-Wilk W -test 

• Select appropriate statistical methods (parametric or nonparametric) based on distributional 
information 
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• Calculate summary statistics and tolerance limits using the appropriate statistical method 

Tables 4-1 to 4-16 present a summary of the results for metals and select radiological 
constituents in surface soil, subsurface soil, and saturated subsurface soil (capillary fringe), 
dissolved metals in groundwater, and total metals and select radiological constituents in 
groundwater, respectively. Each table presents the following statistics: number of detects, 
number of samples, number of non-detects, minimum, maximum, and mean concentration; the 
standard deviation; median concentration, outlier and test for normality. All statistics are 
presented to allow future investigations the flexibility to choose whichever statistic is most 
appropriate for the comparisons planned for that project. Calculated UTLs are also presented for 
those instances in which decisions must be made on the basis of a comparison of individual 
sample results to background. 

4.5.1 Technical Approach 

As previously stated, the primary objective of this background study was to develop estimates of 
background concentrations of metals and select radiological constituents in background surface 
soil, subsurface soil, saturated subsurface soil, and groundwater. These estimates will then be 
used for comparison with data collected in ongoing and future investigations to help distinguish 
between naturally occurring concentrations of metals and elevated levels that might be 
attributable to contamination. Analytical data from surface soil, subsurface soil, saturated 
subsurface soil, and groundwater samples were collected from background locations around 
HAFB in support of this effort. This section presents an overview of the study design and 'J 
describes the data assessment and interpretation process. "· 

4.5.1.1 Study Design 

The fundamental idea in a background study is to characterize the range of naturally occurring 
concentrations of a constituent of interest. This study was designed to characterize background 
in terms of estimates of the UTLs for background metals and select radiological constituent 
concentrations. These estimates represent upper bounds for concentrations that might be 
expected in samples collected from uncontaminated areas of HAFB. 

For estimates of background concentrations to be useful in helping to distinguish between 
contaminated and uncontaminated areas on the basis of future sample data, it is important that 
the background estimates are based on results that are statistically representative of actual 
background concentrations. This means primarily that the data on which the estimates are based 
should fairly depict the range of actual background concentrations. For example, they should 
include samples from different soil series and different groundwater aquifers, if appropriate. 
Therefore, NVB proposed the advancement of 42 soil borings, collection of three samples per 
boring at different depths (surface soil, subsurface soil, and saturated subsurface soil) and 
collection of groundwater samples from 30 existing monitoring wells which have historically 
exhibited non-detect laboratory analyses. 
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4.5.1.2 Data Analysis and Interpretation 

As indicated above, the overall goal of the data analysis and interpretation process was to 
characterize background metals and select radiological constituents concentrations in terms of 
estimates of the upper bounds for concentrations that might be expected in samples collected 
from uncontaminated areas of HAFB. This was done by using the measurement results to 
calculate UTLs and warning limits for background metals and select radiological constituent 
concentrations. Descriptive statistics pertaining to the background sample data were also 
developed as part of the data analysis process. In general, this process included the following 
steps: 

• Review raw data and develop the descriptive summary statistics 

• Identify potential outliers using both the Grubbs Analysis (Discordance Test) and graphical 
methods 

• Determine if the data set was normally distributed using Shapiro-Wilk W -test 

• Select appropriate statistical methods (parametric or nonparametric) based on distributional 
information 

• Calculate summary statistics and tolerance limits using the appropriate statistical method. 

This process is described in more detail in the remainder of this section. 

4.5.2 Raw Summary Statistics 

Duplicate samples that were collected as part of the field effort were averaged to develop a single 
representative sample value for the sampling location. A preliminary data review was conducted 
to include basic statistical quantities (raw summary statistics). The raw summary statistics 
developed and presented include the number of samples, the number of non-detects, the mean, 
median, range, standard deviation, skewness, and coefficient ofvariance. Tables 4-1,4-2, 4-3,4-
4, and 4-5 present the raw summary statistics and preliminary Shapiro-Wilk test for metals and 
select radiological constituents in surface soil, subsurface soil, saturated subsurface soil, 
dissolved metals in groundwater, and total metals and select radiological constituents in 
groundwater, respectively. 

4.5.3 Transformation 

Environmental data commonly exhibit frequency distributions that are non-negative and skewed 
with heavy or long right tails. Several standard parametric probability models have these 
properties. The lognormal distribution is a commonly used distribution for modeling 
environmental contaminant data. The advantage to this distribution is that a simple (logarithmic) 
transformation will typically transform a lognormal distribution into a normal distribution. 
Therefore, the methods for testing for normality described in this section can be used to test for 
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lognormality if a logarithmic transformation has been used. By transforming the data, 
assumptions that are not satisfied in the original data can be satisfied by the transformed data. 
For example, a right-skewed distribution can be transformed to be approximately normal by 
using a logarithmic transformation. Then the normal-theory procedures can be applied to the 
transformed data. When data are lognormally distributed, then procedures to logarithms of the 
data are applied. If the criteria for normality could not be satisfied, then the data set was 
transformed into a lognormal distribution in an attempt to obtain a normal distribution in the data 
set. A statistical test known as the Shapiro-Wilk W test, was used to test the results for 
normality. 

4.5.4 Outlier Testing and Graphical Data Review 

The first steps in the data analysis were to conduct outlier tests to identify anomalous 
measurement results and to review histograms of the raw measurement data. 

Normal or lognormal probability plot (Q-Q plots) and histograms were reviewed throughout the 
outlier test process to confirm that the measurements used in subsequent analyses were 
reasonable representations of the background. Appendix F present the raw data, normal or 
lognormal probability plot (Q-Q plots) and Appendix D presents the histograms used at this 
stage, respectively. 

The Grubbs test, also known as the maximum normalized residual test or Discordance Test, was 
used to detect outliers in a univariate (one-sided variance test) data set. The Grubbs test is based """" 
on the assumption of normality. As indicated above, a test for normality- was performed on the .. .,I 
data set before applying the Grubbs test. Grubbs test detects one outlier at a time. This outlier 
was removed from the dataset and the test was iterated until no outliers were detected. However, 
multiple iterations change the probabilities of detection, and this test was not used for sample 
sizes of six or less since it frequently tags most of the points as outliers. Tables 4-6, 4-7, 4-8, 4-
9, and 4-10 present the results of the outlier test using a combination of both graphical inspection 
and the Grubbs test for metals and select radiological constituents in surface soil, subsurface soil, 
saturated subsurface soil, dissolved metals in groundwater, and total metals and select 
radiological constituents in groundwater, respectively. 

4.5.5 Normality Testing and Calculation of Transformed Statistics 

After determining that no additional outliers exist in the data set, the next step in the statistical 
analysis was to evaluate whichever was chosen as the most appropriate data set to see if the data 
appeared to be normally distributed. The assumption of normality is a fundamental tenet of 
statistical tests involving parametric methods. Therefore, the extent to which the data supported 
this assumption determined the direction of subsequent analyses. The Shapiro-Wilk W test was 
used again to verify that normality was maintained following iterative outlier removal. Tables 4-
11,4-12,4-13,4-14, and 4-15 present the results of the Shapiro-Wilk test for metals and select 
radiological constituents in surface soil, subsurface soil, saturated subsurface soil, dissolved 
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metals in groundwater, and total metals and select radiological constituents in groundwater, 
respectively. The initial transformed statistics are also included in these tables. These include 
minimum and maximum measured concentrations, as well as estimates of the mean, median, and 
standard deviation. Where the Shapiro~ Wilk test showed that the assumption of normality was 
not appropriate, a nonparametric method was used to determine the UTLs. 

4.5.6 Calculation of UTLs 

The results of the Shapiro-Wilk tests were used to determine whether parametric or 
nonparametric statistical methods were most appropriate for calculating the UTLs shown in 
Tables 4-11 through 4-15. Parametric methods are usually used when the population is known or 
can be assumed to follow a normal distribution. They can also be used when the population of 
interest can be modeled by some other distribution (such as the log normal) that allows the 
measurement data to be transformed to a normal distribution. Parametric methods offer the 
advantage of achieving greater statistical certainty using smaller numbers of samples than 
required for corresponding non-parametric methods. For those elements and matrices in which 
the Shapiro-Wilk tests did not indicate a significant departure from normality, a parametric UTL 
(USEP A, 1992) for 95% coverage with 95% confidence was calculated. This represents an 
upper 95% confidence bound for the 95th percentile concentration. 

As indicated above, for those cases in which the Shapiro-Wilk tests indicated significant 
departure from normality, the next step was to see if a log transformation could be used to 
produce a more normally distributed data set. This involved taking the natural logarithms of the 
results, and repeating the Shapiro-Wiik test on the transformed data. Parametric UTLs were 
calculated using transformed data in those cases in which the Shapiro-Wilk results indicated that 
the transformation was effective in achieving normality. 

Nonparametric methods were used for subsequent analyses when the Shapiro-Wilk tests 
indicated that the assumption of normality was not supported by either the raw or transformed 
data. Nonparametric methods are not based on the assumption of normality, and are sometimes 
referred to as distribution-free methods. The nonparametric method used to calculate UTLs for 
this study uses the ranks of the measured values. The UTL is simply the highest observed 
concentration in the data set. However, unlike parametric tolerance limits which are calculated 
to include a specified proportion of the parent population, the proportion included in these 
nonparametric UTLs varies as a function of the number of observations in the sample set. The 
coverage ofthe UTL is indicated in the summary tables. 

Tables 4-11, 4-12, 4-13, 4-14, and 4-15 present the calculated UTLs for metals and select 
radiological constituents in surface soil, subsurface soil, saturated subsurface soil, total metals 
and select radiological constituents in groundwater, and dissolved metals in groundwater, 
respectively. Table 4-16 presents a summary of calculated UTLs for metals and select 
radiological constituents in surface soil, subsurface soil, saturated subsurface soil, and dissolved 
metals in groundwater. 
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4.5.7 Comparison of Future Sampling Results to Background UTLs 

Individual site sampling results will be compared to the 95% background upper tolerance limits 
as a way of determining whether the site results appear to come from a population that is 
different than the background. The 95% UTL represents an estimate of the upper 95th percentile 
of the true background concentration of the constituent of interest. For the 95% UTL, there is a 
relatively small chance, in the order of one in twenty, of an uncontaminated site sample (i.e., site 
data that are no different from background) having a constituent concentration greater than the 
UTL. When individual sample results are compared to UTLs, they are interpreted to indicate the 
presence of contamination when they exceed the UTLs. On the other hand, constituent 
concentrations that do not exceed the UTLs are considered to be background concentrations, not 
the result of contamination. 
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5 SUMMARY OF RESULTS AND OBSERVATIONS 

The objective of the soil and groundwater Basewide Background Study was to collect data of 
sufficient quantity and quality to enable statistical evaluation of background soil and 
groundwater characteristics. Data were collected and laboratory and statistical analysis was 
conducted in accordance with the Work Plan (NVB, August 2008). The objective of this study 
was achieved and the following conclusions have been made. 

5.1 Upper Tolerance Limits 

The 95% UTL represents an estimate of the upper 95th percentile of the true background 
concentration of the constituent of interest. When individual sample results are compared to 
UTLs, they are interpreted to indicate the presence of contamination when they exceed the 
UTLs. On the other hand, constituent concentrations that do not exceed the UTLs are considered 
to be background concentrations, not the result of contamination. The summary UTLs for the 
entire data set are presented on Table 4-16. Details on the UTL calculations for the individual 
analytes are presented in Tables 4-11 through 4-15. 

5.2 Limited or Non-Detects 

Statistical calculation of soil UTL values were not possible for antimony, selenium, silver, 
thallium, and carbon-14 since no detections were indicated in the surface soil, subsurface soil, 
and saturated subsurface soil horizons. Lead 210 and Uranium 235/236 were not determined due 
to the limited number of detections (less than 10% of the total number of samples in a data set) 
for the subsurface soil horizon. Lead 21 0 was not determined due to the limited number of 
detections (less than 10% of the total number of samples in a data set) for the saturated 
subsurface soil horizon. Similarly, groundwater produced no detections for: antimony, 
beryllium, lead, silver, thallium, tin, carbon-14, lead 210, and thorium 232. Mercury was 
detected in only 2 samples for the total groundwater (unfiltered). Groundwater dissolved metals 
(filtered) produced no detections for: antimony, beryllium, silver, thallium, and tin. Mercury and 
lead were detected only once in the data set. Instead, if more than 90% of the measurements in 
the data set are non-detects or only 1 or 2 detects were included in the data set, statistical analysis 
is not possible therefore the UTL was set at 2 x the maximum non-outlier, non-detect or 2 x 
maximum detected value. This reasoning incorporates the professional judgment of laboratory 
managers regarding the likelihood of a detection near the detection limit really being a detection 
and not a false positive. 

5.3 Composite Soil UTL 

A qualitative comparison for each analyte in between surface/subsurface/saturated subsurface 
isoconcentration figures, indicates similar isocontours and distribution patterns. These 
similarities between isocontour patterns and uniform soil types suggests a homogenous matrix in 
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each soil horizon. The major geologic unit for the surface soil sampling zone is silty sand. The 
major unit for the subsurface and saturated subsurface soil sampling zones is also silty sand with 
interbedded clay lenses. Overall, the primary geologic unit consisted of silty sand with 
increasing gypsum content with depth. This homogeneity between each soil horizon is further 
supported by the analytical soil data results which indicate that each constituent is within the 
same order of magnitude at each depth horizon. This indicates the presence of a single 
population of data. Additionally, the similarity of the analytical soil data results presented in the 
isocontour soil maps (Figures 4-1 through 4-120) would suggest the presence of uniform soil 
types. 

In general, the geochemical trend analysis for the metals concentrations in the three soil horizons 
stayed within the same order of magnitude. A slight decreasing trend was apparent as the depth 
of the samples approach the saturated subsurface soil interval. However this is expected given 
the dynamic nature of the soils and groundwater within the saturated subsurface soil interval. 
Metals concentrations between surface soil and subsurface soils were nearly identical. 

A UTL for each soil horizon (surface soil, subsurface soil, and saturated subsurface soil) was 
first calculated separately. Then the composite soil UTL was calculated as the average of each 
soil horizon data set. Composite soil UTLs are presented in Table 4-16. 

5.4 UTLs Above Regulatory Limits 

5.4.1 Surface Soil 

None of the UTLs for surface soils were above the NMED Soil Screening Levels. 

5.4.2 Subsurface Soil 

The arsenic UTL (5.08 mg/kg) for the subsurface soil exceeded the NMED Soil Screening Level 
of 3.9 mg/kg. None of the remaining UTLs exceeded their respective NMED Soil Screening 
Levels. 

5.4.3 Saturated Subsurface Soil 

The arsenic UTL ( 4.33 mg/kg) for the saturated subsurface soil exceeded the NMED Soil 
Screening Level of 3.9 mg/kg. None of the remaining UTLs exceeded their respective NMED 
Soil Screening Levels. 

5.4.4 Composite Soil 

The arsenic UTL ( 4.41 mg/kg) for the composite of the surface soil, subsurface soil, and 
saturated subsurface soil exceeded the NMED Soil Screening Level of 3.9 mg/kg. None of the 
remaining UTLs exceeded their respective NMED Soil Screening Levels. 
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5.4.5 Groundwater 

Eight UTLs for groundwater (total) exceeded their respective federal MCLs and two UTLs 
exceeded the value in NMAC 20.6.2. The following is a list of analytes whose UTLs exceeded 
the Federal MCLs: 

• Antimony 
• Arsenic 
• Beryllium 
• Lead 
• Thallium 
• Radium (226 and 228 combined) 
• Total Uranium 
• Total Dissolved Solids (TDS) 

The federal MCL for uranium includes all isotopes, however, only the total uranium UTL was 
compared to the Federal MCL. 

The manganese (1,124.76 1-1g/L) and TDS (78,306.04 mg/L) UTLs exceeded NMAC levels of 
200 1-1g/L and 1,000 mg/L, respectively. 

5.4.6 Groundwater (Dissolved Metals) 

Four UTLs for dissolved metals in groundwater exceeded their respective federal MCLs and one 
UTL exceeded the value in NMAC 20.6.2. The following is a list of analytes whose UTLs 
exceeded the federal MCLs: 

• Antimony 

• Arsenic 

• Beryllium 

• Thallium 

The manganese UTL (1,300.98 1-1g/L) exceeded the value in NMAC 20.6.2 of200 1-1g/L. 
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MCL- Maximum Contaminant Level 

~g/L- micrograms per liter 

mg/L- milligrams per liter 

NM -New Mexico 

MDC- Minimum Detectable Concentration 

NTU- Nephelometric Turbidity Units 

pCi/L - pico Curies per liter 

MDL- Method Detection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

Q- Qualifier (per data validation- see Data Validation Reports in Appendix C) 

BOLD 

BOLD 

Validation Codes (Q): 

J -estimated value 

Result exceeds NM Administrative Code 

Result exceeds Federal MCL 

ND - not detected above the reporting limit (numerical result listed as the MDL) 
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MCL- Maximum Contaminant Level 

~giL - micrograms per liter 

mg/L - mill igrams per liter 

NM - New Mexico 

MDC -Minimum Detectable Concentration 

NTU - Nephelometric Turbidity Units 

pCi/L - pice Curies per liter 

MDL- Method Detection Limit 

NE- Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

Q - Qualifier (per data validation -see Data Validation Reports in Appendix C) 

BOLD 

BOLD 

Validation Codes (Q): 

J - estimated value 

Result exceeds NM Adm inistrative Code 

Result exceeds Federal MCL 

ND- not detected above the reporting limit (numerical result listed as the MDL) 
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MCL- Maximum Contaminant Level 

~g/L- micrograms per liter 

mg/L- milligrams per liter 

NM - New Mexico 

MDC- Minimum Detectable Concentration 

NTU- Nephelometric Turbidity Units 

pCi/L - pico Curies per liter 

MDL- Method Detection Limit 

NE -Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BOLD 

Validation Codes (Q): 

J - estimated value 

Result exceeds NM Administrative Code 

Result exceeds Federal MCL 

ND- not detected above the reporting limit (numerical result listed as the MDL) 
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Notes: 
MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
~g/L - micrograms per liter 
NE - Not established 
• Indicates the units are as indicated in the Reporting Units column 
•• Indicates that a duplicate sample was collected and the results are an average of the two 
Q -Qualifier (per data validation- see Data Validation Reports in Appendix C) 

BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 
Result exceeds Federal MCL 

NO- not detected above the reporting limit (numerical result listed as the MDL) 
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Notes: 
MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
IJg/L - micrograms per liter 
NE - Not established 
• Indicates the units are as indicated in the Reporting Units column 
•• Indicates that a duplicate sample was collected and the results are an average of the two . .. ~ . . . .. . .. . .. . .. 

BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Data Validation Reports in Appendix C) 
Result exceeds NM Administrative Code 
Result exceeds Federal MCL 

NO- not detected above the reporting limit (numerical result listed as the MDL) 
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Notes: 
MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
IJg/L - micrograms per liter 
NE - Not established 
* Indicates the units are as indicated in the Reporting Units column 
•• Indicates that a duplicate sample was collected and the results are an average of the two 

··~ .~ ........... --
BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Data Validation Reports in Appendix C) 
Result exceeds NM Administrative Code 
Result exceeds Federal MCL 

NO- not detected above the reporting limit (numerical result listed as the MDL) 
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Notes: 
MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
IJg/L - micrograms per liter 
NE - Not established 
• Indicates the units are as indicated in the Reporting Units column 
•• Indicates that a duplicate sample was collected and the results are an average of the two 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 
Result exceeds Federal MCL 

ND- not detected above the reporting limit (numerical result listed as the MDL) 
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Notes: 
MCL - Maximum Contaminant Level 
NM - New Mexico 

MDL - Method Detection Limit 

IJg/L - micrograms per liter 
NE - Not established 

* Indicates the units are as indicated in the Reporting Units column 

** Indicates that a duplicate sample was collected and the results are an average of the two . . ~ . . . .. .. .. . .. . . . 
BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Data Validation Reports in Appendix C) 
Result exceeds NM Administrative Code 

Result exceeds Federal MCL 

ND- not detected above the reporting limit (numerical result listed as the MDL) 
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TABLE 3-8 
Groundwater Samples (Dissolved Metals - Filtered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-8: Page 5 of 5 



Table 4-1 
Raw Statistics and Test for Normality for Surface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Variable I NumDs I 
Num 

Num NOs %NOs Minimum Maximum Mean Median so Skewness cv 
Value of I Shapiro Wilk 

Samples Shapiro-Wilks Critical Value 1 
Normal Test 

Aluminum I 42 I 42 0 0.00% 160 23,000 6,074 3,850 

Antimony I 0 I 42 I 42 I 100.00% I N/A N/A N/A N/A 

Beryllium 35 42 7 16.67% 0.051 1.3 0.345 0.23 

Cobalt 42 42 0 0.00% 0.2 7.2 1.885 1.3 

Lead 42 42 0 0.00% 0.39 11 3.349 2.2 

Silver 0 42 42 100.00% N/A N/A N/A N/A 

Thallium 0 42 42 100.00% N/A N/A N/A N/A 

Tin 42 42 0 0.00% 1.2 1.8 1.474 1.5 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is prov ided in micrograms per kilogram ( ~ g/kg) 

Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram ( ~ gig) 

D- Detects 
ND - Non-detects 

SD - Standard deviation 

CV - Coefficient of variance 
N/A- Not applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

5,421 1.347 0.893 0.820 I 0.942 I 

N/A N/A I N/A I N/A I N/A I 

0.292 1.464 0.848 0.838 0.934 

1.603 1.466 0.851 0.810 0.942 

2.845 1.424 0.85 0.785 0.942 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

0.138 0.167 0.0934 0.898 0.942 

Decision I Notes 

Transform 

N/A 

Transform 

Transform 

Transform 

N/A 

N/A 

Transform 
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Variable I NumDs I Num I I Samples Num NOs %NOs I Minimum I Maximum I 

Aluminum I 42 I 42 I 0 I 0.00% I 600 I 19,000 

Antimony I 0 I 42 I 42 I 100.00% I N/A I N/A 

Beryllium 37 42 5 11.90% 0.042 1.4 

Cobalt 42 42 0 0.00% 0.19 6.8 

Lead 42 42 0 0.00% 0.35 9.2 

Silver 0 42 42 100.00% N/A N/A 

Thallium 0 42 42 100.00% N/A N/A 

Tin 42 42 0 0 .00% 1.2 2.3 

Table 4-2 
Raw Statistics and Test for Normality for Subsurface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

I I 
Value of 

Mean Median so Skewness cv Shapiro-Wilks 
Normal Test 

6,244 4,550 4,960 0.895 0.794 0.842 

N/A N/A N/A I N/A I N/A I N/A 

0.431 0.31 0.357 0.927 0.828 0.872 

2.36 1.8 1.845 0 .882 0.782 0.848 

3.302 2 .825 2.577 0 .831 0.78 0.837 

N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A 

1.624 1.6 0.263 0 .757 0.162 0.907 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury wh ich is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D - Detects 
NO- Non-detects 
SO - Standard deviation 
CV - Coefficient of variance 
N/A- Not Applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

ShapiroWIIk 
Conclusion 
with Alpha I Notes 

Critical Value 
(0.05) 

0.942 Transform 

I N/A I N/A 

0.936 Transform 

0.942 Transform 

0.942 Transform 

N/A N/A 

N/A N/A 

0.942 Transform 
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Selenium I 0 I 42 I 42 I 100.00% I N/A I N/A 

Silver I 0 I 42 I 42 I 100.00% I N/A I N/A 

Thallium I 0 I 42 I 42 I 100.00% I N/A I N/A 

Table 4-3 
Raw Statistics and Test for Normality for Saturated Subsurface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

I N/A I N/A I N/A I N/A I N/A I 0 I 

I N/A I N/A I N/A I N/A I N/A I 0 I 

I N/A I N/A I N/A I N/A I N/A I 0 I 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 

Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D- Detects 
NO - Non-detects 

SO - Standard deviation 
CV - Coefficient of variance 
N/A- Not Applicable 

NATIONVIEWIBHATE 
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0 I N/A 

0 I N/A 

0 I N/A 

Notes 

observations are NOs, therefore all statistics and estimates should 
be NOs 

I All observations are NOs, therefore all statistics and estimates should 
also be NOs 

1AII observations are NOs, therefore all statistics and estimates should 
also be NOs 

I All observations are NOs, therefore all statistics and estimates should 
also be NOs 
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All metals results are in micrograms per liter (~giL) 

Table 4-4 
Raw Statistics and Test for Normality for Groundwater- Unfiltered Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Radiological results are in picoCuries per liter (pCi/L) with the exception of Total Uranium which is in micrograms per liter (~giL) 
D - Detects 
ND - Non-detects 
SD - Standard deviation 
CV - Coefficient of variance 
N/A- Not Applicable 

NATIONVIEWIBHATE 
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Antimony 0 30 

Beryllium 0 30 

Lead 30 

Thallium 0 30 

Tin 30 

Notes: 
All metals results are in micrograms per liter (IJQ/L) 

D- Detects 
ND - Non-detects 
SD - Standard deviation 
CV - Coefficient of variance 
N/A -Not Applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

30 100.00% N/A N/A 

30 100.00% N/A N/A 

29 96.67% 3.1 3.1 

30 100.00% N/A N/A 

29 96.67% 100 100 

N/A 

N/A 

3.1 

N/A 

100 

Table 4-5 
Raw Statistics and Test for Normality for 

Groundwater Dissolved Metals - Filtered Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

3.1 N/A N/A N/A 

N/A N/A N/A N/A 

100 N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

All observations are NOs, therefore all statistics and estimates should 
also be NOs 

All observations are NOs, therefore all statistics and estimates should 
also be NOs 

There are only 4 distinct detected values in this data 

Only one distinct data value was detected! ProUCL (or any other · 
software) should not be used on such a data set 

All observations are NOs, therefore all statistics and estimates should 
also beNDs 

All observations are NOs, therefore all statistics and estimates should 
also be NOs 

Only one distinct data value was detected! ProUCL (or any other 
software) should not be used on such a data set 
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Num 

Tabre 4-6 
Number of Outliers and Values Removed from the 

Surface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

I of Outliers Outlier Values Removed 
Variable Num Da 

Samples 
NumNDa 

Removed (baaed on graphical analysis and Grubbs teat) 

Aluminum 39 42 0 3 160 230 23,000 
Antimony 0 42 42 0 
Arsenic 32 42 7 3 0.81 0.83 4.7 
Barium 38 42 0 4 15 15 130 150 

Beryllium 34 42 5 3 0.042 0.045 1.3 
Cadmium 31 42 8 3 0.05 0.05 0.051 
Calcium 36 42 0 6 46,000 50,000 53,000 66,000 

Chromium 38 42 0 4 0.42 0.42 16 21 
Cobalt 41 42 0 1 7.2 
Copper 41 42 0 1 20 

Iron (Ferrous) 38 42 0 4 180 210 14,000 19,000 
Lead 40 42 0 2 11 11 

Magnesium 38 42 0 4 130 440 15,000 21,000 
Manganese 38 42 0 4 3.5 4.3 360 520 

Nickel 40 42 0 2 0.65 17 
Potassium 39 42 0 3 83 110 8,600 
Selenium 0 42 40 2 0.92 1.5 

Silver 0 42 41 1 0.27 
Sodium 39 42 0 3 130 160 170 
Thallium 0 42 40 2 0.7 1.1 

Tin 42 42 0 0 
Vanadium 36 42 0 6 0.44 1 1.3 1.5 

Zinc 39 42 0 3 2 45 69 
Mercury 32 42 7 3 6.7 6.9 19 

Carbon 14 0 42 38 4 0.84 0.85 1.2 1.2 
Ra-226 - Total 30 42 10 2 0.144 1.65 
Ra-228 - Total 12 42 25 5 1.6 1.7 2.1 2.2 

Lead 21 0 4 42 35 3 0.83 0.87 0.9 
Thorium 228 32 42 7 3 0.094 0.14 1.21 
Thorium 230 41 42 0 1 2.39 
Thorium 232 37 42 0 5 0.056 0.086 0.094 0.095 
Uranium 234 37 42 0 5 0.0865 0.09 0.109 0.14 
Uranium 235 4 42 35 3 0.033 0.038 0.13 
Uranium 238 40 42 0 2 0.063 0.074 

Total Uranium 41 41 0 0 

Notes. 
All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 
D- Detects 
ND - Non-detects 

NATIONVIEWIBHATE 
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68,000 

25 

2.29 

0.097 
1.57 

73,000 

29 
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Variable NumDs 
Num 

Samples 

Aluminum 37 42 
Antimony 0 42 
Arsenic 28 42 
Barium 40 42 

Beryllium 35 42 
Cadmium 22 42 
Calcium 41 42 

Chromium 38 42 
Cobalt 38 42 
Copper 39 42 

Iron (Ferrous) 38 42 
Lead 40 42 

I Magnesium 37 42 
Manganese 37 42 

Nickel 37 42 
Potassium 39 42 
Selenium 0 42 

Silver 0 42 
Sodium 40 42 
Thall ium 0 42 

Tin 39 42 
Vanadium 35 42 

Zinc 39 42 
Mercury 6 42 

Carbon 14 0 42 
Ra-226 - Total 35 42 
Ra-228 - Total 14 42 

Lead 210 2 42 
Thorium 228 32 42 
Thorium 230 39 42 
Thorium 232 35 42 
Uranium 234 35 42 
Uranium 235 2 42 
Uranium 238 35 42 

Total Uranium 42 42 

Notes: 

Tabie4-7 
Number of Outliers and Values Removed from the 

Subsurface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

NumNDs 
I of Outliers Outlier Values Removed 

Removed (based on graphk:el analysis and Grubbs test) 

0 5 600 640 675 16,000 19,000 
41 1 0.61 
9 5 0.77 0.79 0.79 5.5 5.8 
0 2 120 160 
3 4 0.039 0.04 1.1 1.4 
14 6 0.049 0.049 0.049 0.19 0.25 

0 1 49,000 
0 4 16 17 18 18 
0 4 0.19 0.22 6.4 6.8 
0 3 0.64 9.9 12 
0 4 15,000 16,000 16,000 20,000 
0 2 9.1 9.2 
0 5 460 605 740 12,000 12,000 
0 5 11 11 14 18 250 
0 5 0.395 0.42 0.49 16 16 
0 3 240 4,000 4,300 

42 0 
42 0 
0 2 200 4,100 

41 1 1.1 
0 3 1.2 1.3 1.3 
0 7 1.4 1.5 2.1 2.1 2.1 
0 3 1.5 44 47 

33 3 6 12 13 
42 0 
7 0 

28 0 
37 3 0.88 0.88 4.9 
7 3 0.11 0.95 1.12 
0 3 0.149 0.16 1.23 
3 4 0.047 0.063 0.94 0.94 
0 7 0.117 0.119 0.124 0.125 0.128 
38 2 0.039 0.84 
0 7 0.08 0.087 0.0885 0.096 0.1 
0 0 

All metals results are in milligrams per kilog ram (mg/kg) w~h the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCVg) with the exception of Total Uranium which is in micrograms per gram (~gig) 

D- Detects 
ND- Non-detects 

NATIONVI EWI BHATE 
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0.27 

4 39 

0.97 1.06 

0.101 0.84 
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Variable NumDs 
Num 

Samples 

Aluminum 38 42 
Antimony 0 42 
Arsenic 27 42 
Barium 38 42 

Beryllium 37 42 
Cadmium 20 42 
Calcium 40 42 

Chromium 37 42 
Cobalt 38 42 
Copper 39 42 

Iron (Ferrous) 36 42 
Lead 38 42 

Magnesium 39 42 
Manganese 39 42 

Nickel 41 42 
Potassium 37 42 
Selenium 0 42 

Silver 0 42 
Sodium 38 42 
Thallium 0 42 

Tin 38 42 
Vanadium 38 42 

Zinc 40 42 
Mercury 4 42 

Carbon 14 0 42 
Ra-226- Total 35 42 
Ra-228 - Total 14 42 

Lead 210 2 42 
Thorium 228 38 42 
Thorium 230 39 42 
Thorium 232 36 42 
Uranium 234 40 42 
Uranium 235 1 42 
Uranium 238 39 42 

Total Uranium 42 42 

Notes: 

TabTe 4-8 
Number of Outliers and Values Removed from the 

Saturated Subsurface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

It of Outliers Outlier Values Removed 
NumNDs 

Removed (baaed on graphical analysis and Grubbs test) 

0 4 680 690 750 780 

42 0 
10 5 0.78 0.79 0.8 4.7 5.7 

0 4 2.7 5.6 120 120 

0 5 0.058 0.07 0.9 0.99 1 
17 5 0.049 0.049 0.049 0.315 0.37 

0 2 650 750 

0 5 1 1 1 14 19 

0 4 0.17 0.23 4.8 4.8 

0 3 0.54 0.86 8.9 

0 6 540 640 650 750 13,000 

0 4 0.5 0.75 7.4 1.2 

0 3 14,000 15,000 33,000 

0 3 210 210 280 
0 1 14 

0 5 210 220 220 230 240 

42 0 
42 0 
0 4 270 270 4,000 5,000 
37 5 0.76 0.77 0.98 0.99 1 

0 4 1.2 1.3 2.1 2.1 

0 4 2 2.2 28 29 

0 2 1.2 43 
35 3 6.5 6.6 21 
42 0 
6 1 0.17 

23 5 1.3 1.33 1.6 2 2.7 
37 3 0.86 0.87 6.1 
0 4 0.11 0.119 0.795 0.82 

0 3 0.2 0.23 1.22 
1 5 0.092 0.1 0.106 0.71 0.77 

0 2 0.097 1.27 
39 2 0.036 0.13 

0 3 0.086 0.096 0.89 
0 0 

All metals results are in milligrams per kilogram (mg/kg} with the exception of Mercury which is provided in micrograms per kilogram (~g/kg} 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~gig) 

D- Detects 
ND - Non-detects 

NATIONVIEWIBHATE 
JV Ill , LLC 

14,000 
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Variable NumDs 
Num 

Sam pia 

Aluminum 13 30 
Antimony 0 30 
Arsenic 20 30 
Barium 30 30 

Beryllium 0 30 
Cadmium 25 30 
Calcium 27 30 

Chromium 19 30 
Cobalt 4 30 
Copper 12 30 

Iron (Ferrous) 22 30 
Lead 0 30 

Magnesium 30 30 
Manganese 29 30 

Mercury 2 30 
Nickel 14 30 

Potassium 30 30 
Selenium 15 30 

Silver 0 30 
Sodium 30 30 
Thallium 0 30 

Tin 0 30 
Vanadium 30 30 

Zinc 15 30 
Carbon 14 0 30 

Ra-226 -Total 28 30 
Ra-228 - Total 27 30 

Lead 210 0 30 
Thorium 228 4 30 
Thorium 230 12 30 
Thorium 232 0 30 
Uranium 234 29 30 
Uranium 235 25 30 
Uranium 238 29 30 
Uranium Total 29 30 

Alkalinity (as CaC03) 25 30 
Ammonia 24 30 

Nitrate 25 30 
Chloride 30 30 

Nitrite 20 30 
Sulfide 9 30 
Sulfate 30 30 

Total Dissolved Solids 30 30 

Notes. 
All metals results are in micrograms per liter (~giL) 

Ta"bnf 4-9 
Number of Outliers and Values Removed from the 

Groundwater- Unfiltered Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

NumNDs 
• of Outllera Outlier Valwe Aernovacl 

Removed (baed on graphical a1111lyals and Grubbs IHI) 

13 4 18 18 1,400 9,800 

30 0 

6 4 4.4 4.4 22 30 
0 0 
30 0 

0 5 0.535 0.61 6 8.5 8.8 

0 3 470,000 510,000 2,600,000 

6 5 0.66 0.66 0.66 86 110 
23 3 1.2 1.2 1.2 

15 3 1.4 1.4 1.4 

5 3 22 22 22 

30 0 
0 0 
1 0 

28 0 
10 6 1.3 1.3 1.3 51 74.5 

0 0 
11 4 4.9 4.9 4.9 93 

30 0 
0 0 
30 0 
30 0 
0 0 
10 5 4.5 4.5 4.5 4.5 60 
30 0 
2 0 

3 0 
30 0 
23 3 0.086 0.15 0.59 
18 0 
29 1 0.061 
1 0 
5 0 
1 0 
1 0 

0 5 58.25 60 300 330 385 

0 6 0.024 0.038 0.046 0.049 6.5 
0 5 0.067 0.11 0.16 56 72 

0 0 
3 7 0.0043 0.0043 0.0043 0.0043 0.0043 

20 1 31 
0 0 
0 0 

Radiological results are in picoCuries per liter (pCi/L) with the exception of Total Uranium which is in micrograms per liter (~giL) 

0 - Detects 
NO - Non-detects 

NATIONVIEWIBHATE 
JV Ill , LLC 

190 

6.9 

0.16 0.4 
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Variable NumDs 
Num 

Samples 

Aluminum 3 30 
Antimony 0 30 
Arsenic 18 30 
Barium 27 30 

Beryllium 0 30 
Cadmium 24 30 
Calcium 27 30 

Chromium 14 30 
Coba~ 5 30 
Copper 12 30 

Iron (Ferrous) 11 30 
Lead 1 30 

Magnesium 30 30 
Manganese 28 30 

Mercury 1 30 
Nickel 14 30 

Potassium 26 30 
Selenium 14 30 

Silver 0 30 
Sodium 26 30 
Thallium 0 30 

Tin 1 30 
Vanadium 26 30 

Zinc 18 30 
-

Notes: 
All metals results are in micrograms per liter (~g/L) 
D- Detects 
NO - Non-detects 

NATIONVIEWIBHATE 
JV Ill , LLC 

NumNDs 

27 
30 
3 
0 

30 
2 
0 
9 
19 
14 
13 
29 
0 
0 

29 
4 

0 
12 

30 
0 

30 
29 
0 
7 

Ta6i ..... 4-10 
Number of Outliers and Values Removed from the 

Groundwater Dissolved Metals - Filtered Sample Data Set 
Basewide Background Study 

11 of Outliers 

Holloman Air Force Base, NM 
NationViewiBhate Project Number: 9081001 

Outlier Values Removed 
Removed (baaed on graphical analysla and Grubbs test) 

0 
0 
9 4.4 4.4 4.4 4.4 4.4 4.4 4.4 22 
3 6.3 7.55 54 
0 
4 0.45 0.51 7.8 7.8 
3 470,000 490,000 2,600,000 
7 0.66 0.66 0.66 0.66 0.66 0.66 65 
6 1.2 1.2 1.2 1.2 1.2 1.2 
4 1.4 1.4 1.4 1.4 
6 22 22 22 22 22 22 
0 
0 
2 1 1.4 
0 
12 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 
4 7,500 7,600 230,000 290,000 
4 4.9 4.9 38 78 
0 
4 1,200,000 1,200,000 12,000,000 13,000,000 
0 
0 
4 9.65 12 78 89 
5 4.5 4.5 4.5 23 26 

I 

25 

1.3 1.3 1.3 1.3 
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Transformed Statlatlca 

Num 
Variable NumDa 

Samplea 
NumNDa % NO. Minimum Maximum Mean Madlen SD Sica-

Aluminum 39 42 0 0.00% 6.507 9.741 8.367 8.319 0.851 

Antimony 0 42 42 100.00% N!A N!A N!A N!A N!A 

Arsenic 32 42 7 17.95% -0.174 1.435 0.484 0.405 0.443 

Barium 38 42 0 0.00% 2.773 4.868 3.903 3.892 0.512 

Beryllium 34 42 5 12.82% -2.976 -0.139 -1.442 -1 .540 0.792 

Cadmium 31 42 8 20.51% -2.847 -1 .171 -2.060 -1.966 0.478 

Calcium 36 42 0 0.00% 11.775 12.924 12.268 12.278 0.216 

Chromium 38 42 0 0.00% -0.094 2.708 1.409 1.246 0.751 

Cobalt 41 42 0 0.00% -1 .609 1.649 0.249 0.182 0.836 

Copper 41 42 0 0.00% 0.470 2.996 1.544 1.435 0.626 

Iron (Ferrous) 38 42 0 0.00% 6.328 9.547 8.141 8.022 0.834 

Lead 40 42 0 0.00% -0.942 2.303 0.802 0.765 0.783 

Magnesium 38 42 0 0.00% 6.813 9.616 8.458 8.546 0.752 

Manganese 38 42 0 0.00% 2.398 5.829 4.391 4.311 0.868 

Nickel 40 42 0 0.00% -0.371 2.565 1.132 1.043 0.796 

Potassium 39 42 0 0.00% 5.347 8.648 7.132 7.090 0.843 

Selenium 0 42 40 100.00% N/A N/A N/A N!A N!A 

Silver 0 42 41 100.00% N!A N/A N!A N!A N!A 

Sodium 39 42 0 0.00% 5.136 8.825 6.562 6.215 1.183 

Thallium 0 42 40 100.00% N/A N/A N!A N!A N!A 

Tin 42 42 0 0.00% 0.182 0.588 0.384 0.405 0.093 

Vanadium 36 42 0 0.00% 0.788 3.091 2.084 2.128 0.634 

Zinc 39 42 0 0.00% 0.642 3.784 2.441 2.398 0.796 

Mercury 32 42 7 17.95% 1.974 2.833 2.354 2.327 0.205 

Carbon 14 0 42 38 100.00% N/A N/A N/A N/A N/A 

Ra-226- Total 30 42 10 25.00% -1 .833 0.470 -0.434 -0.545 0.560 

Ra-228 - Total 12 42 25 67.57% -0.916 0.262 -0.294 -0.308 0.364 

Lead 210 4 42 35 89.74% 0.262 0.399 0.321 0.311 0.059 

Thorium 228 32 42 7 17.95% -1 .627 0.182 -0.879 -0.955 0.525 

Thorium 230 41 42 0 0.00% -1.931 0.770 -0.500 -0.507 0.656 

Thorium 232 37 42 0 0.00% -2.172 -0.094 -1 .083 -1 .104 0.538 

Uranium 234 37 42 0 0.00% -1 .897 0.219 -0.728 -0.799 0.566 

Uranium 235 4 42 35 89.74% -3.244 -2.263 -2.816 -2.878 0.415 

Uranium 238 40 42 0 0.00% -2.298 -0.236 -1.088 -1.171 0.551 

Total Uranium 41 41 0 0.00% -1.977 0.991 -0.056 -0.082 0.694 

Notes: 
All metals results are in milligrams per kilogram (mglkg) with the exception of Mercury which is provided in micrograms per kilogram (~g!kg) 

Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~gig) 

D- Detects 
ND- Non-detects 

SD - Standard deviation 

CV - Coefficient of variance 

N/A- Not applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

-0.199 

N!A 
0.284 
-0.259 

0.028 
-0.091 

0.540 
-0.115 
-0.178 

0.301 
-0.160 
-0.040 

-0.665 
-0.229 

-0.002 
-0.061 

N/A 
N/A 

0.500 
N/A 

-0.027 
-0.104 

-0.152 

0.278 
N/A 

-0.374 

-0.198 

0.833 
0.522 
-0.254 

0.053 

-0.001 

0.807 
-0.189 
-0.731 

CV 

0.102 
N!A 

0.916 
0.131 

-0.549 
-0.232 
O.Q18 

0.533 

3.356 
0.406 
0.102 

0.976 
0.089 
0.198 

0.703 
0.118 

N/A 
N!A 

0.180 

N!A 
0.244 

0.304 
0.326 
0.087 

N/A 
-1 .291 

-1 .235 
0.183 

-0.597 
-1 .313 

-0.497 

-0.778 
-0.147 

-0.506 
-12.453 

Table 4-11 
Transformed Statistics and Upper Tolerance Limit 

Determination for Surface Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Grubba Anllry.Js and T"' tor Outllera 

Suapected 
Sheplro-WIIka Teat to Verity 

Dlacordence 
Dlacordence 

Outlier 
Normality Prior to Dlaconlance 

T ... 
Critical VaiUI 

Value from 
T ... at5% 

Data Sat? 

Data appear Normally Distributed 1.615 2.857 9.741 
N!A N!A N/A N!A 

Data appear Normally Distributed 2.147 2.773 1.435 
Data appear Normally Distributed 1.886 2.846 4.868 
Data appear Normally Distributed 1.644 2.799 -0.139 
Data appear Normally Distributed 1.860 2.759 -1 .171 

Data not Normal N/A N/A N/A 
Data appear Normally Distributed 1.730 2.846 2.708 
Data appear Normally Distributed 1.674 2.877 1.649 
Data appear Normally Distributed 2.319 2.877 2.996 
Data appear Normally Distributed 1.686 2.846 9.547 
Data appear Normally Distributed 1.918 2.866 2.303 

Data not Normal N/A N/A N/A 
Data appear Normally Distributed 1.657 2.846 5.829 
Data appear Normally Distributed 1.801 2.866 2.565 
Data appear Normally Distributed 1.798 2.857 8.648 

N!A N!A N!A N!A 
N!A N!A N!A N!A 

Data not Normal N!A N!A N!A 
N!A N/A N!A N!A 

Data not Normal N!A N!A N/A 
Data appear Normally Distributed 1.588 2.823 3.091 
Data appear Normally Distributed 1.688 2.857 3.784 
Data appear Normally Distributed 2.342 2.773 2.833 

N/A N/A N/A N/A 
Data appear Normally Distributed 1.615 2.745 0.470 
Data appear Normally Distributed 1.531 2.285 0.262 
Data appear Normally Distributed 1.327 1.463 0.399 
Data appear Normally Distributed 2.023 2.773 0.182 
Data appear Normally Distributed 1.935 2.877 0.770 
Data appear Normally Distributed 1.837 2.857 -0.094 
Data appear Normally Distributed 1.673 2.857 0.219 
Data appear Normally Distributed 1.333 1.463 -2.263 
Data appear Normally Distributed 1.547 2.866 -0.236 
Data appear Normally Distributed 1.508 2.877 0.991 

Stetlatlcel 
Evidence 
thllt the 

point lean 
Outlier? 

No 
N!A 

No 
No 

No 
No 

N/A 
No 

No 
No 

No 
No 
N!A 
No 

No 
No 

N/A 
N/A 
N/A 

N/A 
N/A 

No 
No 
No 

N/A 
No 

No 
No 

No 
No 

No 

No 
No 

No 
No 

T ... tor Normality Celcullded UTLa and Percentlhla 

Method 
Uaadtor Value of 

Shapiro tot Non- Shapiro-
Wllk 

Conclualon 115%UTL 110% 115% 1111% 
Outllera Datecta Wilke 

Critical 
wl1h Alpha wl1hll5% Percentile Percentile Percentile 1at Quartile 3nl Quartile 

Removed Normal 
Value 

(0.05) Cownlge (z) (z) (z) 
T ... 

3 N!A 0.967 0.939 Normal 26,227.69 12,804.06 17.440.75 31 ,141.17 2,500.00 8.449.85 
0 N!A N!A N!A N/A 1.38 N!A N!A N/A 0.45 0.50 
3 Cohen 0.943 0.930 Normal 3.83 2.63 3.09 4.20 0.95 2.02 
4 N/A 0.980 0.938 Normal 147.42 95.41 114.89 162.82 36.87 71 .45 
3 Cohen 0.961 0.933 Normal 1.13 0.60 0.79 1.31 0.10 0.44 
3 Cohen 0.956 0.929 Normal 0.41 0.27 0.33 0.46 0.06 0.16 
6 N/A 0.943 0.935 Normal 338,603.13 280,744.14 303,681.28 351 ,882.64 190,000.00 232,460.24 
4 N/A 0.966 0.938 Normal 20.29 10.71 14.07 23.48 2.47 7.23 
1 N/A 0.970 0.941 Normal 7.49 3.74 5.07 8.97 0.72 2.50 
1 N!A 0.965 0.941 Normal 17.55 10.44 13.11 20.09 3.00 7.90 
4 N!A 0.970 0.938 Normal 20,312. 10 9,993.62 13,529.96 23,884.02 2,048.23 6,597.68 
2 N/A 0.976 0.940 Normal 11.69 6.08 8.08 13.77 1.37 4.70 
4 N/A 0.937 0.938 Non-parametric 15,000.00 12,000.00 13,093.35 15,000.00 3,324.72 8,362.25 
4 N/A 0.972 0.938 Normal 513.64 245.52 336.52 607.96 48.10 155.96 
2 N/A 0.966 0.940 Normal 16.72 8.60 11.48 19.75 1.89 5.66 
3 N/A 0.969 0.939 Normal 7,508.34 3,687.81 5,010.14 8,902.00 739.93 2,200.00 
2 N/A N/A N!A N/A 2.40 N/A N!A N/A 1.00 1.10 
1 N/A N!A N!A N/A 0.46 N!A N!A N!A 0.19 0.21 
3 N!A 0.869 0.939 Non-parametric 8,734.44 3,222.39 4,952.49 11 ,090.23 270.00 2,403.12 
2 N/A N!A N!A N!A 1.88 N!A N/A N/A 0.77 0.86 
0 N!A 0.898 0.942 Non-parametric 1.79 1.65 1.71 1.82 1.36 1.60 
6 N/A 0.960 0.935 Normal 31 .39 18.11 22.80 35.14 5.15 13.24 

3 N/A 0.974 0.939 Normal 62.24 31.83 42.50 73.09 6.90 21.91 
3 Cohen 0.973 0.930 Normal 27.11 16.91 20.73 30.36 8.14 11.49 
4 N/A N/A N/A N/A 2.40 N/A N/A N/A 0.93 1.10 
2 Cohen 0.965 0.927 Normal 1.77 1.17 1.40 1.96 0.33 0.89 
5 ProUCL 0.952 0.859 Normal 1.34 1.09 1.19 1.40 0.54 0.91 
3 ProUCL 0.963 0.748 Normal 1.45 1.31 1.37 1.49 1.00 1.30 

3 Cohen 0.935 0.930 Normal 1.15 0.77 0.92 1.27 0.23 0.50 
1 DU2 0.977 0.941 Normal 2.42 1.41 1.79 2.79 0.39 1.04 

5 DU2 0.970 0.939 Normal 1.06 0.67 0.82 1.18 0.24 0.50 
5 DU2 0.947 0.939 Normal 1.61 1.00 1.23 1.80 0.31 0.84 
3 ProUCL 0.969 0.748 Normal 0.66 0.43 0.52 0.73 0.06 0.08 
2 DU2 0.948 0.940 Normal 1.08 0.68 0.83 1.21 0.22 0.56 
0 N/A 0.941 0.941 Normal 3.04 2.30 2.96 4.75 0.60 1.72 

-
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Transformed St.uatlca 

Num 
Variable Numoa 

Sllmplea 
NumNDa % ND8 Minimum Mulmum Mun Mlldlan SD 

Aluminum 37 42 0 0.00% 6.620 9.649 8.441 8.434 0.776 

Antimony 0 42 41 100.00% N/A N/A N/A NIA NIA 

Arsenic 28 42 9 24.32% ·0.151 1.361 0.668 0.693 0.491 

Barium 40 42 0 0.00% 1.974 4.762 3.577 3.676 0.732 

Beryllium 35 42 3 7.89% ·3.170 0.049 ·1 .306 -1.204 0.885 

Cadmium 22 42 14 38.89% ·2.937 -1.661 ·2.354 ·2.354 0.414 

Calcium 41 42 0 0.00% 11.327 12.899 12.047 12.044 0.359 

Chromium 38 42 0 0.00% ·0.255 2.773 1.463 1.588 0.893 

Cobalt 38 42 0 0.00% ·1 .273 1.808 0.519 0.588 0.800 

Copper 39 42 0 0.00% -0.439 2.272 1.106 1.030 0.741 

Iron (Ferrous} 38 42 0 0.00% 6.153 9.616 8.288 8.353 0.927 

Lead 40 42 0 0.00% ·1.050 2.104 0.769 0.886 0.864 

Magnesium 37 42 0 0.00% 6.721 9.306 8.153 8.202 0.644 

Manganese 37 42 0 0.00% 3.178 5.481 4.326 4.394 0.688 

Nickel 37 42 0 0.00% ·0.301 2.708 1.360 1.361 0.802 

Potassium 39 42 0 0.00% 5.521 8.281 7.018 7.003 0.777 

Selenium 0 42 42 100.00% N/A N/A N/A NIA N/A 

Silver 0 42 42 100.00% N/A N/A N/A NIA N/A 
Sodium 40 42 0 0.00% 5.858 8.294 7.196 7.279 0.637 
Thallium 0 42 41 100.00% N/A N/A N/A NIA N/A 

lin 39 42 0 0.00% 0.262 0.833 0.496 0.470 0.146 

Vanadium 35 42 0 0.00% 1.459 3.384 2.498 2.485 0.579 

Zinc 39 42 0 0.00% 0.693 3.714 2.455 2.526 0.822 

Mercury 6 42 33 84.62% 1.932 2.128 2.019 1.994 0.082 

Carbon14 0 42 42 100.00% N/A N/A N/A N/A N/A 

Ra-226 ·Total 35 42 7 16.67% ·1 .514 0.231 ·0.746 ·0.734 0.412 

Ra-228 -Total 14 42 28 66.67% 0.450 1.330 0.789 0.750 0.257 

Lead 210 2 42 37 94.87% 0.255 0.464 0.359 0.359 0.148 

Thorium 228 32 42 7 17.95% ·1.897 ·0.186 ·0.846 ·0.832 0.472 

Thorium 230 39 42 0 0.00% ·1.661 0.191 ·0.678 ·0.713 0.418 

Thorium 232 35 42 3 7.89% ·2.293 ·0.236 ·1 .048 ·0.868 0.535 

Uranium 234 35 42 0 0.00% ·1.645 ·0.083 ·0.790 ·0.755 0.406 

Uranium 235 2 42 38 95.00% ·2.937 ·2.813 ·2.875 ·2.875 0.088 

Uranium 238 35 42 0 0.00% ·1.833 -0.261 ·1.027 -0.942 0.401 
Total Uranium 42 42 0 0.00% ·1.988 0.928 ·0.118 0.073 0.673 

Notes. 
All metals results are in milligrams per kilogram (mglkg} with the exception of Mercury which is provided in micrograms per kilogram (~ glkg} 

Radiological results are in picoCuries per gram (pCVg} with the exception of Total Uranium which is in micrograms per gram (~gig) 

D ·Detects 
ND • Non-detects 
SD • Standard deviation 
CV - Coefficient of variance 
N/A - Not Applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

Skawneu CV 

·0.415 0.092 
N/A NIA 

·0.222 0.735 
·0.302 0.205 
·0.243 -0.678 

0.173 -0.176 

0.364 0.030 
-0.364 0.610 
-0.350 1.541 
-0.255 0.670 
·0.491 0.112 
·0.310 1.123 
·0.298 0.079 
·0.037 0.159 
·0.144 0.590 
·0.223 0.111 

NIA N/A 
NIA N/A 

-0.337 0.089 

N/A N/A 

0.460 0.295 
·0.110 0.232 
·0.255 0.335 
0.470 0.041 
N/A N/A 

0.347 ·0.553 
0.528 0.326 
N/A 0.412 

·0.269 ·0.558 
·0.241 ·0.617 
·0.544 ·0.511 
-0.533 ·0.514 

N/A ·0.031 
-0.422 -0.390 
-0.999 -5.695 

Table 4-12 
Transformed Statistics and Upper Tolerance Limit 

Determination for Subsurface Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NalionViewiBhate Project Number: 9081001 

Grubbs Anlllyala and Tast for Outliers 

SuspeciiKI 
Sllaplro-WIIIca Test to VerHy 

Dl8cordlnce 
Dleconlance 

Outlier 
NOI'INIII!y Prior to Dleconlance 

Tast 
Crltlcai V .... v .... trom 

Test st &% 
Dsta Sat? 

Data appear Norman Distributed 1.56 2.835 9.649 
N/A N/A N/A N/A 

Data appear Normally Distributed 1.41 2.714 1.361 
Data appear Norman Distributed 1.62 2.866 4.762 
Data appear Normally Distributed 1.53 2.811 0.049 
Data appear Normally Distributed 1.67 2.603 ·1 .661 
Data appear Normally Distributed 2.37 2.866 12.899 
Data appear Norman Distributed 1.47 2.846 2.773 
Data appear Norman Distributed 1.61 2.846 1.808 
Data appear Normally Distributed 1.57 2.857 2.272 
Data appear Normally Distributed 1.43 2.846 9.616 
Data appear Norman Distributed 1.55 2.866 2.104 
Data appear Normally Distributed 1.79 2.835 9.306 
Data appear Normally Distributed 1.68 2.835 5.481 
Data appear Normally Distributed 1.68 2.835 2.708 
Data appear Normally Distributed 1.63 2.857 8.281 

NIA N/A N/A N/A 
N/A N/A NIA N/A 

Data appear Normally Distributed 1.72 2.866 8.294 
N/A N/A NIA N/A 

Data appear Normally Distributed 2.31 2.857 0.833 
Data appear Normally Distributed 1.53 2.811 3.384 
Data appear Normally Distributed 1.53 2.857 3.714 
Data appear Normally Distributed 1.33 1.822 2.128 

N/A N/A N/A N/A 
Data appear Normally Distributed 2.37 2.811 0.231 
Data appear Normally Distributed 2.11 2.371 1.330 

N/A N/A N/A NIA 
Data appear Normally Distributed 1.40 2.773 -0.186 
Data appear Normally Distributed 2.08 2.857 0.191 
Data appear Normally Distributed 1.52 2.811 -0.236 

Data appear Normally Distributed 1.74 2.811 -0.083 
N/A N/A N/A N/A 

Data appear Normally Distributed 1.91 2.811 ·0.261 
Data not Normal NIA N/A N/A 

Tast for NOI'INIII!y C81culaled UTLa and Percantlles 

Mllthocl 
Sl8llatlcal UHCifor VaJ•of 

Shapiro 
Evidence I of Non- Shapiro-

Wltk Conc:lu8ion with 
95% UTLwltll 

90'% 95% 119% 
that tile Outliers Detects Wllka 

Critical Alplll (0.05) 95% 
Percentile (z) Percentile (z) Percentile (z) 

1st Quar1lle 3nl Quartile 
point IS an ~~amoved NormaJ v .... Coftrage 
Outlier? Tast 

No 5 NIA 0.956 0.936 Normal 24,386.04 12,523.19 16,603.35 28,180.49 2,900.00 8,600.00 
N/A 1 N/A N/A N/A N/A 1.08 N/A N/A N/A N/A N/A 
No 5 Cohen 0.934 0.924 Normal 5.08 3.23 3.91 5.61 0.93 2.50 
No 2 N/A 0.963 0.94 Normal 168.25 91 .30 119.09 196.06 23.00 58.25 
No 4 DU2 0.948 0.934 Normal 1.63 0.79 1.08 1.93 0.12 0.54 
No 6 Cohen 0.944 0.911 Normal 0.43 0.27 0.33 0.48 0.05 0.11 
No 1 NIA 0.971 0.94 Normal 364.861.46 270,230.07 307,909.13 393,333.45 130,000.00 210,000.00 
No 4 NIA 0.940 0.938 Normal 29.00 13.57 18.77 34.50 2.52 8.67 
No 4 NIA 0.967 0.938 Normal 9.25 4.68 6.26 10.81 0.96 3.12 
No 3 N/A 0.958 0.939 Normal 14.60 7.82 10.23 16.96 1.85 5.50 
No 4 N/A 0.953 0.938 Normal 28,674.34 13,036.49 18,255.17 34,330.48 2,148.31 8,646.00 
No 2 N/A 0.952 0.94 Normal 13.43 6.53 8.93 16.09 1.07 4.32 
No 5 N/A 0.969 0.936 Normal 13,770.78 7,923.94 10,011 .81 15,525.44 2,100.00 5,650.00 
No 5 N/A 0.947 0.936 Normal 330.02 182.79 234.71 375.16 44.00 130.00 
No 5 NIA 0.971 0.936 Normal 21.67 10.89 14.57 25.16 2.20 6.50 
No 3 NIA 0.959 0.939 Normal 5,819.64 3,022.34 4,008.53 6,808.31 684.98 2,000.00 
N/A 0 N/A N/A NIA N/A 2.80 N/A N/A NIA N/A N/A 
N/A 0 N/A N/A N/A N/A 0.52 N/A N/A N/A N/A N/A 
No 2 N/A 0.966 0.94 Normal 5,140.71 3,018.46 3,804.66 5,873.44 854.96 2,100.00 
N/A 1 N/A N/A N/A N/A 1.84 NIA N/A NIA N/A N/A 
No 3 NIA 0.955 0.939 Normal 2.24 1.98 2.09 2.31 1.50 1.80 
No 7 N/A 0.939 0.934 Normal 42.43 25.55 31 .53 46.80 7.80 22.00 
No 3 N/A 0.960 0.939 Normal 66.85 33.42 45.06 78.93 6.90 21.49 
No 3 ProUCL 0.883 0.788 Normal 7.04 5.07 5.84 7.61 6.60 7.20 
N/A 0 N/A N/A N/A N/A 2.40 N/A N/A N/A N/A N/A 
No 0 Cohen 0.981 0.934 Normal 1.09 0.79 0.91 1.19 0.32 0.59 
No 0 ProUCL 0.918 0.874 Normal 1.20 0.94 1.05 1.27 0.50 0.96 
N/A 3 NIA N/A NIA NIA 3.18 N/A NIA NIA N/A N/A 
No 3 Cohen 0.945 0.93 Normal 1.06 0.73 0.86 1.15 0.23 0.59 
No 3 DU2 0.975 0.939 Normal 1.23 0.87 1.01 1.34 0.41 0.69 
No 4 DU2 0.946 0.934 Normal 1.04 0.67 0.81 1.15 0.21 0.51 
No 7 DU2 0.952 0.934 Normal 1.09 0.76 0.89 1.17 0.38 0.61 
N/A 2 NIA N/A N/A N/A 0.12 NIA N/A N/A N/A N/A 
No 7 DU2 0.956 0.934 Normal 0.85 0.60 0.69 0.91 0.26 0.47 
N/A 0 NIA 0.877 0.942 Non-parametric 2.53 2.53 1.76 2.28 0.67 1.40 
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Num 
Varleble NumO. NumNO. 'li.NO. Minimum Maximum -n -n so -SamP. 

Aluminum 38 42 0 0.00% 7.00 9.74 8.31 8.32 0.61 

Antimony 0 42 42 100.00% NIA NIA NIA NIA N/A 

Arsenic 27 42 10 27.03% -0.12 1.53 0.55 0.47 0.50 

Barium 38 42 0 0.00% 1.99 4.70 3.54 3.62 0.71 

Beryllium 37 42 0 0.00% ·2.34 ·0.65 · 1.40 -1.50 0.47 

Cadmium 20 42 17 45.95% ·2.98 -1 .43 -2.25 ·2.32 0.42 

Calcium 40 42 0 0.00% 10.17 12.87 11 .70 11 .88 0.59 

Chromium 37 42 0 0.00% 0.34 2.59 1.51 1.41 0.60 

Cobalt 38 42 0 0.00% -1 .02 1.53 0.19 0.05 0.73 

Copper 39 42 0 0.00% ·0.08 2.07 0.90 0.69 0.61 

Iron (Ferrous) 36 42 0 0.00% 7.31 9.40 8.33 8.19 0.57 

Lead 38 42 0 0.00% -0.24 1.89 0.78 0.69 0.64 

Magnesium 39 42 0 0.00% 6.11 8.95 7.66 7.74 0.63 

Manganese 39 42 0 0.00% 2.17 5.21 3.89 3.83 0.82 

Nickel 41 42 0 0.00% ·0.69 2.42 1.00 0.88 0.81 

Potassium 37 42 0 0.00% 5.80 8.32 6.94 6.91 0.56 

Selenium 0 42 42 100.00% NIA NIA NIA NIA NIA 

Silver 0 42 42 100.00% NIA NIA NIA NIA NIA 

Sodium 38 42 0 0.00% 5.83 8. 13 6.72 6.59 0.62 

Thallium 0 42 37 100.00% NIA NIA NIA NIA NIA 

Tin 38 42 0 0.00% 0.34 0.74 0.53 0.53 0.10 

Vanadium 38 42 0 0.00% 0.99 3.26 2.20 2.09 0.62 

Zinc 40 42 0 0.00% 0.88 3.64 2.30 2.21 0.70 

Mercury 4 42 35 89.74% 1.92 2.20 2.04 2.03 0.13 

Carbon 14 0 42 42 100.00% NIA NIA NIA NIA NIA 

Ra-226 • Total 35 42 6 14.63% -1 .71 0.12 -0.86 -0.89 0.45 

Ra-228 • Total 14 42 23 62.16% -1.05 0.04 ·0.60 -0.61 0.32 

Lead 210 2 42 37 94.87% 0.20 0.52 0.36 0.36 0.23 

Thorium 228 38 42 0 0.00% -1.71 ·0.29 ·0.91 -0.94 0.40 

Thorium 230 39 42 0 0.00% ·1.43 -0.02 ·0.70 ·0.69 0.40 

Thorium 232 36 42 1 2.70% ·2.05 ·0.34 -1.08 -1.08 0.46 

Uranium 234 40 42 0 0.00% ·2.32 ·0.16 ·1.13 · 1.05 0.58 

Uranium 235 1 42 39 97.50% ·2.33 ·2.33 ·2.33 ·2.33 N/A 

Uranium 238 39 42 0 0.00% -2.28 -0.21 -1.28 ·1.43 0.58 

Total Uranium 42 ~~ - 0 0.00% ·1.44 0.99 ·0.25 -0.36 0.66 

Notes. 
All metals results are in milligrams per kilogram (mglkg) with the exception of Mercury which is provided in micrograms per kilogram ( ~g/kg) 

Radiological results are in picoCuries per gram (pCilg) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D ·Detects 
NO - Non-detects 
SO - Standard deviation 
CV - Coefficient of variance 
Nl A · Not Applicable 
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-0.01 

NIA 
0.49 
-0.55 

·0.01 
0.20 

·0.75 
·0.09 
0.19 

0.26 
0.08 

0.17 
0.03 

·0.15 
·0.12 
0.28 

NIA 
NIA 
0.63 

NIA 
-0.08 

0.13 
-0.04 

0.46 

NIA 
0.14 

0.84 
NIA 

·0.22 
·0.14 

·0.25 
·0.25 

NIA 
0.25 

0.17 

cv 

0.07 
NIA 

0.92 
0.20 

·0.33 
-0.19 

0.05 
0.39 
3.84 

0.68 
0.07 

0.81 
0.08 
0.21 

0.81 
0.08 

NIA 
NIA 
0.09 

NIA 
0.19 

0.28 
0.30 
0.06 

NIA 
-0.53 

·0.53 
0.64 
-0.44 

·0.57 
-0.43 

·0.52 
N/A 

-0.45 

·2.69 

Table 4-13 
Transformed Statistics and Upper Tolerance Limit 

Determination for Saturated Subsurface Soli Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

o..- Anlllpie- Teat far ou-. 

Sheplro-WIIIca T•t to Verity ~ 
Dl8corclance SU.peciMI 
CrltlcaiV- Dua.Valua 

Normality Prior to~ T•t Teat 
815% from Deta Set? 

Data appear Normally Distributed 2.34 2.85 9.74 

NIA NIA NIA NIA 
Data appear Normally Distributed 1.95 2.70 1.53 
Data appear Normalty Distributed 1.63 2.85 4.70 
Data appear Normally Distributed 1.60 2.84 ·0.65 
Data appear Normally Distributed 1.94 2.56 -1 .43 

Data appear Normally Distributed 2.00 2.87 12.87 
Data appear Normally Distributed 1.80 2.84 2.59 
Data appear Normally Distributed 1.84 2.85 1.53 
Data appear Normally Distributed 1.90 2.86 2.07 
Data appear Normally Distributed 1.88 2.82 9.40 
Data appear Normally Distributed 1.75 2.85 1.89 
Data appear Normally Distributed 2.03 2.86 8.95 
Data appear Normally Distributed 1.61 2.86 5.21 
Data appear Normally Distributed 1.73 2.88 2.42 
Data appear Normally Distributed 2.46 2.84 8.32 

NIA NIA N/A NIA 
NIA NIA NIA NIA 

Data appear Normally Distributed 2.28 2.85 8.13 
N/A NIA NIA NIA 

Data appear Normally Distributed 2.12 2.85 0.74 
Data appear Normally Distributed 1.72 2.85 3.26 
Data appear Normally Distributed 1.91 2.87 3.64 
Data appear Normally Distributed 1.22 1.46 2.20 

NIA NIA NIA NIA 
Data appear Normally Distributed 2.17 2.81 0.12 

Data appear Lognormally Distributed 2.01 2.37 0.04 
NIA NIA NIA N/A 

Data appear Normally Distributed 1.57 2.85 ·0.29 
Data appear Normally Distributed 1.71 2.86 -0.02 
Data appear Normally Distributed 1.59 2.82 ·0.34 
Data appear Normally Distributed 1.66 2.87 -0.16 

N/A NIA NIA NIA 
Data appear Normally Distributed 1.85 2.86 -0.21 

Data not Normal NIA ~-- NIA 
~-- -----·---

-· E-thel 
the point Ia an 

oua.? 

No 
NIA 

No 
No 

No 
No 

No 
No 

No 
No 

No 
No 
No 

No 
No 

No 
NIA 

NIA 
No 
NIA 

No 
No 
No 

No 
NIA 

No 
No 

NIA 
No 

No 
No 
No 

NIA 
No 

NIA 

TeatfarNormellly C.-UTL.aand--u.d 
•oiOUtllera far Non-Detacta Valuaol 

Shllplro- Conclualon -
115%UTL- 1atQuar111e 3n1Quar111e 

Shllplro-- - - - - (25% (75% - Critical Valua Alplw (0.05) -(z) -(z) -(Z) 
Normal Teat ~ -) -) 

4 NA 0.980 0.938 Normal 14,965.57 8,904.78 11 ,115.56 16,849.58 2,694.70 6,023.58 
0 NIA NIA NIA NIA 1.22 NIA NIA NIA NIA NIA 
5 Cohen 0.929 0.923 Normal 4.33 3.32 4.36 7.29 0.96 2.13 
4 NA 0.943 0.938 Normal 156.75 85.59 110.83 179.98 21.25 60.30 
5 DU2 0.943 0.938 Normal 0.67 0.45 0.53 0.73 0.17 0.38 
5 Cohen 0.956 0.905 Normal 0.46 0.15 0.21 0.35 0.06 0.10 
2 NIA 0.946 0.94 Normal 417,297.64 255,671 .58 316,359.66 471,729.02 92,462.70 172,446.67 
5 NIA 0.956 0.936 Normal 16.30 9.76 12.13 18.21 2.90 7.25 
4 DU2 0.947 0.938 Normal 5.68 3.06 3.99 6.53 0.77 2.20 
3 NIA 0.932 0.939 Non-parametric 7.90 6.30 6.60 7.90 1.55 4.20 
6 NIA 0.953 0.935 Normal 14,117.79 8,603.31 10,588.08 15,628.81 2,874.67 6,921 .69 
4 DU2 0.941 0.938 Normal 8.47 4.93 6.21 9.58 1.30 3.65 
3 NIA 0.978 0.939 Normal 8, 172.41 4,785. 18 6,026.76 9,290.02 1,374.77 2,998.33 
3 NIA 0.959 0.939 Normal 279.50 140.02 188.61 329.82 29.98 100.00 
1 DU2 0.960 0.941 Normal 15.21 7.75 10.41 18.13 1.70 5.60 
5 NIA 0.982 0.936 Normal 3,430.05 2,120.02 2,598.78 3,807.56 750.00 1,490.00 
0 N/A NIA NIA NIA 2.80 N/A NIA NIA NIA NIA 
0 NIA NIA NIA NIA 2.40 NIA NIA NIA NIA NIA 
4 NIA 0.939 0.938 Normal 3,099.51 1,830.49 2,292.27 3,495.68 516.65 1,347.07 
5 NIA NIA NIA NIA 1.92 NIA NIA NIA NIA NIA 
4 NIA 0.947 0.938 Normal 2.10 1.93 2.00 2.14 1.60 1.80 
4 NIA 0.947 0.938 Normal 33.80 19.93 24.97 38.13 5.45 14.74 
2 NIA 0.967 0.94 Normal 43.97 24.50 31.59 50.91 5.50 18.00 
3 ProUCL 0.942 0.748 Normal 6.01 4.57 5.14 6.42 6.90 7.70 
0 N/A NIA NIA NIA 2.40 NIA NIA NIA NIA NIA 
1 Cohen 0.979 0.934 Normal 1.15 0.72 0.88 1.29 0.32 0.57 
5 ProUCL 0.920 0.874 Lognormal 1.12 1.92 2.17 2.96 0.44 0.69 
3 NIA NIA NIA NIA 4.00 NIA NIA NIA N/A N/A 
4 DU2 0.953 0.938 Normal 0.94 0.67 0.77 1.02 0.33 0.52 
3 DU2 0.958 0.939 Normal 1.16 0.83 0.95 1.25 0.35 0.66 
5 DU2 0.960 0.935 Normal 0.91 0.61 0.73 0.99 0.25 0.46 
2 DU2 0.958 0.94 Normal 1.11 0.68 0.84 1.26 0.19 0.45 
2 NIA NIA NIA NIA 0.19 NIA N/A N/A NIA NIA 
3 DU2 0.943 0.939 Normal 0.95 0.58 0.72 1.07 0.17 0.47 
0 NIA 0.906 0.942 Non-parametric 2.68 2.03 2.42 2.68 0.46 1.44 
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T111naformed 518tialk:a 

V-Ille NumO. 
Num 

NumNO. % NO. Minimum Molmum -n -n S.mplee 

Aluminum 13 30 13 50.00% 2.890 6.153 4.448 4.205 

Antimony 0 30 30 100.00% N/A N/A N/A N/A 

Arsenic 20 30 6 23.08% 1.649 3.091 2.358 2.334 

Barium 30 30 0 0.00% 1.946 3.932 2.787 2.773 

Beryllium 0 30 30 100.00% N/A N/A N/A N/A 

Cadmium 25 30 0 0.00% -0.446 1.163 0.253 0.174 

Calcium 27 30 0 0.00% 13.181 14.152 13.549 13.580 

Chromium 19 30 6 24.00% -0.274 2.944 0.730 0.531 

Cobalt 4 30 23 85.19% 0.642 3.611 1.959 1.792 

Copper 12 30 15 55.56% 0.405 2.282 1.076 0.765 

Iron (Ferrous) 22 30 5 18.52% 3.239 7.741 5.268 5.008 

Lead 0 30 30 100.00% N/A N/A N/A N/A 

Magnesium 30 30 0 0.00% 12.972 15.464 14.059 13.954 

Manganese 29 30 1 3.33% -0.755 6.780 2.993 2.996 

Mercury 2 30 28 93.33% -2.797 -1.609 -2.203 ·2.203 

Nickel 14 30 10 41.67% 0.470 2.639 1.271 1.007 

Potassium 30 30 0 0.00% 8.683 12.543 10.479 10.449 

Selenium 15 30 11 42.31 % 1.609 3.638 2.479 2.282 

Silver 0 30 30 100.00% N/A N/A N/A N/A 

Sodium 30 30 0 0.00% 13.998 16.588 15.409 15.424 

Thallium 0 30 30 100.00% N/A N/A N/A N/A 

Tin 0 30 30 100.00% N/A N/A N/A N/A 

Vanadium 30 30 0 0.00% 2.225 4.575 3.377 3.268 

Zinc 15 30 10 40.00% 1.526 3.497 2.079 1.895 

Carbon 14 0 30 30 100.00% N/A N/A N/A N/A 

Ra-226- Total 28 30 2 6.67% -1 .238 1.095 -0.093 -0.100 

Ra-228- Total 27 30 3 10.00% -0.562 1.841 0.480 0.322 

Lead 210 0 30 30 100.00% N/A N/A N/A N/A 

Thorium 228 4 30 23 85.19% -1.772 -1.309 -1.551 -1 .561 

Thorium 230 12 30 18 60.00% -2.318 -0.503 -1.526 -1.609 

Thorium 232 0 30 29 100.00% N/A N/A N/A N/A 

Uranium 234 29 30 1 3.33% 1.230 5.209 3.340 3.544 

Uranium 235 25 30 5 16.67% -1 .585 1.437 -0.084 -0.117 

Uranium 238 29 30 1 3.33% 0.378 4.595 2.631 2.754 

Uranium Total 29 30 1 3.33% 1.475 5.692 3.729 3.857 

Alkalinity (as CaC03) 25 30 0 0.00% 4.554 5.704 5.216 5.298 

Ammonia 24 30 0 0.00% -3.016 1.856 -0.266 -0.174 

Nitrate 25 30 0 0.00% -0.799 3.738 1.976 2.398 

Chloride 30 30 0 0.00% 7.496 10.434 9.102 9.059 

Nitrite 20 30 3 13.04% -5.360 -2.957 -4.552 -4.733 

Sulfide 9 30 20 68.97% -0.51 1 0.000 -0.333 -0.511 

Sulfate 30 30 0 0.00% 8.006 9.680 8.670 8.689 

Total Dissolved Solids 30 30 0 0.00% 9.012 11.019 10.006 9.964 

Notes: 
All metals results are in micrograms per liter (~giL) 
Radiological results are in picoCuries per liter (pCi/L) with the exception of Total Uranium which is in micrograms per liter (~giL) 

D- Detects 

ND · Non·detects 
SO · Standard deviation 
CV . Coefficient of variance 
N/A- Not Applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

SD - cv 

0.951 0.659 0.214 

N/A N/A N/A 
0.441 -0.082 0.187 

0.462 0.414 0.166 
N/A N/A N/A 

0.511 0.279 2.018 

0.265 0.723 0.020 
0.843 1.193 1.155 

1.520 0.190 0.776 

0.716 1.021 0.665 

1.354 0.364 0.257 
N/A N/A N/A 

0.658 0.409 0.047 

1.816 0.027 0.607 
0.840 N/A -0.381 

0.726 0.754 0.571 

1.085 0.250 0.104 
0.607 0.700 0.245 

N/A N/A N/A 
0.714 -0.237 0.046 

N/A N/A N/A 

N/A N/A N/A 

0.508 0.393 0. 150 

0.544 1.475 0.262 
N/A N/A N/A 

0.557 0.130 -6.011 

0.535 0.518 1.116 

N/A N/A N/A 

0.189 0.316 -0.122 

0.482 0.482 -0.316 

N/A N/A N/A 

0.973 -0.192 0.291 
0.819 0.222 -9.717 

1.048 -0.136 0.398 

1.048 -0.138 0.281 

0.387 -0.559 0.074 

1.476 -0.406 -5.539 

1.250 -0.740 0.633 

0.752 -0.265 0.083 

0.634 0.854 -0.139 

0.225 0.692 -0.674 

0.465 0.360 0.054 

0.569 0.087 0.057 

Table 4-14 
Transformed Statistics and Upper Tolerance Limit 

Determination for Groundwater - Unfiltered Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Grubbe Analpla and T•t lor OUtliers 

Shllplro-WIIka T•t to Verily lllacordenc:e ~ 
E-

Normality Prior to Dlacordllnce 
Dlacordllnce 

Crttlcel Value OUtlier Value -the 

T•t 
Teat 

815% from Dele set? 
point lean 
OUtlier? 

Data appear Normally Distributed 1.79 2.331 6.153 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.66 2.557 3.091 No 
Data appear Normally Distributed 2.48 2.745 3.932 No 

N/A N/A N/A N/A N/A 
Data not Normal N/A N/A N/A N/A 

Data appear lognormally Distributed 2.28 2.698 14.152 No 
Data appear Normally Distributed 2.63 2.532 2.944 Yes 
Data appear Normally Distributed 1.09 1.463 3.611 No 

Data appear lognormally Distributed 1.69 2.285 2.282 No 
Data appear Normally Distributed 1.83 2.603 7.741 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 2.13 2 .745 15.464 No 
Data appear Normally Distributed 2.09 2.73 6.780 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.88 2.371 2.639 No 
Data appear Normally Distributed 1.90 2.745 12.543 No 
Data appear Normally Distributed 1.91 2.409 3.638 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.65 2 .745 16.588 No 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 2.36 2.745 4.575 No 

Data appear lognormally Distributed 2.61 2.409 3.497 Yes 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 2.13 2.714 1.095 No 
Data appear Normally Distributed 2.54 2.698 1.841 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.28 1.463 -1.309 No 
Data appear Normally Distributed 2.13 2.285 -0.503 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.92 2.73 5.209 No 
Data appear Normally Distributed 1.86 2.663 1.437 No 
Data appear Normally Distributed 1.88 2.73 4.595 No 
Data appear Normally Distributed 1.87 2.73 5.692 No 

Data not Normal N/A N/A N/A N/A 
Data appear Normally Distributed 1.44 2.644 1.856 No 
Data appear Normally Distributed 1.41 2.663 3.738 No 
Data appear Normally Distributed 1.77 2.745 10.434 No 
Data appear Normally Distributed 2.52 2.557 ·2.957 No 

Data not Normal N/A N/A N/A N/A 
Data appear Normally Distributed 2.17 2.745 9.680 No 
Data appear Normally Distributed 1.78 2.745 11 .019 No 

•otOUtllera -
4 

0 

4 
0 
0 

5 

3 

5 
3 

3 
3 

0 
0 
0 

0 
6 

0 
4 
0 

0 
0 

0 
0 
5 

0 
0 

0 
0 

3 
0 

1 
0 

0 
0 

0 

5 
6 

5 
0 

7 
1 

0 

0 

Teat lor Normality C.lculetecl UTL.IIancl"--'11._ 

Method u..cl 
lor Non- Value of 05%UTL 
Detects Shllplro-WIIka 

Shapiro Wllk Concluelon with 
with OS% --· --· -- 1atQuertlle 3rdQuertlle 

NormaiT•t 
Crttlcel Value Alpha (0-05) 

~ 
(z) (z) (z) 

ProUCL 0.892 0.866 Normal 708.59 160.53 276.30 765.11 22.25 90.00 
N/A N/A N/A N/A 32.00 N/A N/A N/A N/A N/A 

Cohen 0.961 0.905 Normal 34.37 18.44 23.15 35.49 7.92 17.00 
NA 0.977 0.927 Normal 45.30 29.36 34.73 47.58 11 .00 21 .75 
N/A N/A N/A N/A 4.80 N/A N/A N/A N/A N/A 

ProUCL 0.913 0.918 Non-parametric 3.20 2.88 3.14 3.20 0.87 1.90 

NA 0.924 0.923 Lognormal 1,402,846.58 1,074,947.09 1,185,939.68 1 ,428,665.00 630,000.00 887,242.92 
Cohen 0.905 0.901 Normal 10.97 5.12 6.73 11.26 1.20 3.30 
ProUCL 0.837 0.748 Normal 12. 12 5.22 7.14 12.83 1.20 6.20 

ProUCL 0.894 0.859 Lognormal 52.06 4.94 9.36 66.87 1.40 6.80 
Cohen 0.946 0.911 Normal 5,900.63 1,037.59 1,978.39 6,638.75 59.40 354.96 

N/A N/A N/A N/A 26.00 N/A N/A N/A N/A N/A 
NA 0.960 0.927 Normal 5,500,579.45 2,965,451 .93 3, 766,734.49 5,899,499.06 811 ,247.12 1 ,891 ,483.22 

DU2 0.984 0.926 Normal 1,124.76 196.43 386.01 1,370.70 5.73 51 .75 
N/A N/A N/A N/A 0.40 N/A N/A N/A N/A N/A 

Cohen 0.886 0.874 Normal 13.71 6.47 8.43 13.88 1.52 6.40 
NA 0.957 0.927 Normal 395,516.98 142,833.66 211,871.03 443,906.84 14,243.57 70,237.81 

Cohen 0.930 0.881 Normal 46.95 20.21 27.51 49.04 5.34 22.64 
N/A N/A N/A N/A 9.40 N/A N/A N/A N/A N/A 
NA 0.959 0.927 Normal 24,014,683.17 12,285,152.78 15,924,749.03 25,909,856.13 2,921,280.46 8,174,884.85 
N/A N/A N/A N/A 50.00 N/A N/A N/A N/A N/A 
N/A N/A N/A N/A 58.00 N/A N/A N/A N/A N/A 
NA 0.969 0.927 Normal 90.42 56.14 67.52 95.44 22.00 37.49 

Cohen 0.921 0.881 Lognormal 59.74 14.96 23.07 63.29 4.80 17.00 
N/A N/A N/A N/A 20.00 N/A N/A N/A N/A N/A 
DU2 0.988 0.924 Normal 3.08 1.80 2.22 3.27 0.60 1.22 
DU2 0.974 0.923 Normal 5.23 3.07 3.77 5.55 1.01 2.03 
N/A N/A N/A N/A 580.00 N/A N/A N/A N/A N/A 

ProUCL 0.941 0.748 Normal 0.85 0.63 0.70 0.87 0.19 0.26 
ProUCL 0.974 0.859 Normal 0.77 0.52 0.61 0.81 0.12 0.20 

N/A N/A N/A N/A 0.85 N/A N/A N/A N/A N/A 
DU2 0.977 0.926 Normal 247.65 96.60 139.08 275.54 15.56 47.65 

Cohen 0.954 0.918 Normal 6.08 2.67 3.67 6.68 0.38 1.34 

DU2 0.981 0.926 Normal 136.67 51 .26 74.93 152.74 7.42 26.05 
DU2 0.980 0.926 Normal 494.43 166.73 253.96 559.25 15.92 69.22 
NA 0.896 0.918 Non-parametric 300.00 290.00 296.96 300.00 140.00 250.00 
NA 0.937 0.916 Normal 23.12 5.08 8.68 23.72 0.38 2.06 
NA 0.925 0.918 Normal 126.74 35.82 56.42 132.30 3.40 17.00 
NA 0.973 0.927 Normal 47,637.95 23,525.12 30,914.11 51 ,603.36 5,644.23 16,476.29 

Cohen 0.929 0.905 Normal 0.10 0.04 0.06 0.10 0.01 0.02 
ProUCL 0.750 0.829 Non-parametric 0.93 0.83 0.87 0.94 0.50 0.60 

NA 0.953 0.927 Normal 16,360.55 10,574.05 12,520.58 17,190.13 4,224.78 8,323.97 
NA 0.957 0.927 Norm at 78,306.04 45,920.83 56,460.02 83,188.22 15,000.00 35,681.15 
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Num 
V•rlllble NumO. 

Samp!R 

Aluminum 3 30 
Antimony 0 30 
Arsenic 18 30 
Barium 27 30 

Beryllium 0 30 
Cadmium 24 30 
Calcium 27 30 

Chromium 14 30 
Cobalt 5 30 
Copper 12 30 

Iron (Ferrous) 11 30 
lead 1 30 

Magnesium 30 30 
Manganese 28 30 

tv'.ercury 1 30 
Nickel 14 30 

Potassium 26 30 
Selenium 14 30 

Silver 0 30 
Sodium 26 30 
Thallium 0 30 

nn 1 30 
Vanadium 26 30 

Zinc 18 30 
Notes. 
AU metals results are in micrograms per liter (IJg/l) 
D- Detects 

NO- Non-detects 

SO - Standard deviation 

CV - Coefficient of variance 

N/A - Not Applicable 

NATIONVIEWIBHATE 
JV I l l, LLC 

NumNo. 

27 
30 
3 
0 

30 
2 
0 
9 
19 
14 
13 
29 
0 
0 

29 
4 

0 
12 
30 
0 

30 
29 
0 
7 

TI'OMfonned-tlca 

% NO. Minimum llulmum -n 

90.00% 3.296 9.473 7.320 
100.00% N/A N/A N/A 

14.29% 1.504 3.045 2.243 
0.00% 2.197 3.466 2.741 

100.00% N/A N/A N/A 

7.69% -Q.654 1.030 0.114 
0.00% 13.122 14.078 13.536 

39.13% -Q.357 2.565 0.377 
79.17% 0 .262 3 .434 1.714 
53.85% 0 .336 3 .091 1.562 
54.17% 3.135 7.650 5.010 
96.67% 1.131 1.131 1.131 
0.00% 12.899 15.363 14.047 
0.00% 0.470 6.620 3.056 

96.67% -3.442 -3.442 -3.442 
22.22% 0.470 5.670 2.088 
0.00% 8.949 12.255 10.469 

46.15% 1.705 3.135 2.371 
100.00% N/A N/A N/A 

0.00% 14.221 16.300 15.423 
100.00% N/A N/A N/A 

96.67% 4 .605 4 .605 4 .605 
0.00% 2.773 4 .078 3 .316 

28.00% 1.526 3 .135 2.306 

- so -- cv 

9.190 3.488 -1 .719 0.476 
N/A N/A N/A N/A 

2 .292 0.487 0.093 0.217 
2.708 0.348 0.352 0.127 
N/A N/A N/A N/A 

0.079 0.495 -o.029 4.332 
13.528 0.262 0.469 0.019 
0.243 0.822 1.775 2.183 
1.099 1.391 0.459 0.811 
1.542 1.050 0.141 0.672 
3.861 1.884 0.355 0.376 
1.131 N/A N/A N/A 

13.954 0.653 0.361 0.046 
3.177 1.832 0.260 0.599 
-3.442 NIA N/A NIA 

1.628 1.553 1.218 0.744 
10.505 0.954 0.267 0.091 
2.335 0.394 0 .220 0.166 
N/A N/A N/A N/A 

15.405 0.579 -o.174 0.038 
N/A N/A N/A N/A 

4 .605 N/A N/A N/A 

3.219 0.352 0.728 0.106 
2.104 0.527 0.307 0.229 

Table 4-15 
Transformed Statistics and Upper Tolerance Limit 

Determination for Groundwater Dissolved Metals - Filtered Samples 
Basewide Background Study 
Holloman Ai r Force Base, NM 

NationViewiBhate Project Number: 9081001 

Gnl- Analyala- T- lor ~ E-Sllloplro-WIIa T•t to Verify 
~- '*-""" 

.....,.._ -.... -lily Prior to~- Crltlcel V•lu. OUtlier V•lu. 
T• t 

T•t al l% fromO.IaSat? point le an 
ouatar? 

Data appear Normalty Distributed 0.62 1.153 9.473 No 
N/A N/A N/A N/A N/A 

Data appear Normally Distributed 1.65 2.504 3.045 No 
Data appear Normally Distributed 2.08 2.698 3.466 No 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 1.85 2.644 1.030 No 
Data appear Normally Distributed 2.07 2 .698 14.078 No 

Data not Normal N/A N/A N/A N/A 
Data appear Normally Distributed 1.24 1.672 3.434 No 
Data appear Normally Distributed 1.46 2.285 3.091 No 

Data not Normal N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 2.02 2.745 15.363 No 
Data appear Normally Distributed 1.95 2.714 6.620 No 

N/A N/A N/A N/A N/A 
Data not Normal N/A N/A N/A N/A 

Data appear Normally Distributed 1.87 2.681 12.255 No 
Data appear Normally Distributed 1.94 2.371 3.135 No 

N/A N/A N/A NIA N/A 
Data appear Normally Distributed 1.52 2.681 16.300 No 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
Data appear Normally Distributed 2.16 2.681 4.078 No 

Data a~~~~-N~rm~Uy Distributed 1.57 2.504 3.135 No 

T• tlor-llty C.lculolod UTla • net _ .. 

-u.M 
t oloua..,. lor~ V•lu. of 

SllloplroWIIk Concl......,wlth lli%UTLwlth --ale 

__ .. 
Sllloplro-WIIa 

__ .. 
• •• Quaortlle 3niOU.rale - -IT-

Critical Valu. Alpha (O.Oii) - c--. (z) (z) (z) 

0 ProUCL 0.784 0.767 Normal 732.57 112.61 232.50 905.76 18.00 24.40 
0 N/A N/A N/A N/A 32.00 N/A N/A N/A N/A N/A 

9 Cohen 0.953 0.897 Normal 28.85 16.48 19.86 28.19 6.50 17.00 
3 NA 0.964 0.923 Normal 34.02 24.21 27.47 34.81 12.49 20.49 
0 N/A N/A N/A N/A 4.80 N/A N/A N/A N/A N/A 

4 Dl./2 0.917 0.916 Normal 3.44 2.13 2.54 3.52 0.80 1.80 
3 NA 0.947 0.923 Normal 1,367,508.46 1 ,058,185.28 1 '163,893.02 1,391 ,496.02 614,979.67 887,975.22 
7 Cohen 0.803 0.874 Non-parametric 5.80 2.81 3.61 5.80 0.70 2.50 
6 ProUCL 0.886 0.762 Normal 14.74 5.93 8.18 14.96 1.20 6.20 
4 ProUCL 0.888 0.859 Normal 22.25 8.63 12.20 23.37 1.40 6.80 
6 ProUCL 0.813 0.85 Non-parametric 38,223.43 321 .71 1,236.90 38,223.43 22.00 110.00 
0 N/A N/A N/A NIA 6.20 N/A N/A N/A N/A N/A 

0 NA 0.963 0.927 Normal 5,368,134.43 2,909,395.83 3,687,971 .00 5,754,001.02 804,953.80 1,747,770.38 
2 NA 0.943 0.924 Normal 1,300.98 222.31 432.51 1,507.28 3.95 81.71 
0 N/A N/A N/A N/A 0.06 N/A N/A N/A N/A N/A 

12 ProUCL 0.972 0.874 Non-parametric 170.89 39.49 65.69 170.89 2.72 13.47 
4 NA 0 .953 0.92 Normal 308,739.76 119,623.31 169,200.55 324,247.05 14,243.57 65,748.57 
4 Cohen 0.977 0.874 Normal 31.86 15.54 20.21 33.07 5.86 17.20 
0 N/A N/A N/A N/A 20.00 N/A NIA N/A N/A N/A 

4 NA 0.965 0.92 Normal 18,617,601.34 10,475,387.33 12,927,210.64 19,179,297.50 3,572,703.15 7,698,017.29 
0 N/A N/A N/A N/A 50.00 N/A N/A N/A N/A N/A 

0 N/A N/A N/A N/A 200.00 N/A N/A N/A N/A N/A 

4 NA 0.937 0.92 Normal 61.35 43.25 49.15 62.47 22.25 34.75 
5 Cohen 0.912 0.897 Normal 41.06 18.74 24.85 42.17 5.00 17.00 
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Table 4-16 
Summary of Soil and Groundwater Upper Tolerance Limits 

Basewide Background Study 

Variable 
Surface Soli 

(mglkg) 

NATIONVIEWIBHATE 
JV Ill, LLC 

Holloman Air Force Base, NM 
NationViewiBhate Project Number: 9081001 

95"/o UTL with 95% Coverage 

Subsurface 
Soli 

(mglkg) 

Saturated 
Subsurface 

Soli 
(mglkg) 

Total 
Groundwater 
(~) 

Dissolved 
Metals 
(~giL) 

Composite Soli 
(mglkg) 
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Notes: 

NMED - New Mexico Environment Department 

USGS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels , Rev. 5.0, August 2009) except 
mercury is in ~g/kg 

•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Unrts are in mglkg, value from USEPA Regional Screening Level, April 2009 

NE - Not established 

mg/kg - milligrams per kilogram 

~g/kg - micrograms per kilogram 

MDL - Method Detection Limrt 

Q - Qual~ier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (0): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-1 
Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED- New Mexico Environment Department 

USGS - Unified Soil Class~ication System 

• Units are in mglkg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~glkg 

•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mglkg, value from US EPA Regional Screening Level, April 2009 

NE - Not established 

mglkg - milligrams per kilogram 

~glkg - micrograms per kilogram 

MDL - Method Detection Lim~ 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND - not detected above the reporting lim~ (numerical resu~ listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-1 
Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USGS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev . 5.0, August 2009) except 
mercury is in ~g/kg 

•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••· Units are in mg/kg, value from USEPA Regional Screening Level, April 2009 

NE- Not established 

mg/kg - milligrams per kilogram 

~g/kg - micrograms per kilogram 

MDL - Method Detection Lim~ 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND- not detected above the reporting lim~ (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-1 
Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USGS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~g/kg 

•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE- Not established 

mg/kg - milligrams per kilogram 

~g/kg- micrograms per kilogram 

MDL - Method Detection Limit 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Resu~ exceeds NMED Soil Screening Levels 

NO - not detected above the reporting limit (numerical resu~ listed as the MDL) 

NATIONVIEWI BHATE 
JV Ill, LLC 

TABLE 3-1 
Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NATIONVIEWIBHATE 
JV Ill, LLC 

Notes: 

NMED - New Mexico Environment Department 

USCS- Unified Soil Classification System 

• Unijs are in mg/kg (NMED Soil Screening Levels, Rev . 5.0, August 2009) except 
mercury is in ~g/kg 

•• Indicates that a duplicate sample was collected and the resuijs are an average of 
the two 

••• Unijs are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE- Not established 

mg/kg - milligrams per kilogram 

~g/kg - micrograms per kilogram 

MDL - Method Detection Limit 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (0): 

J - estimated value 

Resuij exceeds NMED Soil Screening Levels 

ND- not detected above the reporting limit (numerical result listed as the MDL) 

TABLE 3-1 
Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

*The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

MDC - Minimum Detectable Concentration 

J - Estimated value 

ND- Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEW,BHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

MDC- Minimum Detectable Concentration 

J - Estimated value 

NO - Non-detect 

pCi/g - picoCuries per gram 

j.Jg/g -micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q- Qualifier (per data validation - see Data Validation Reports in Appendix C) 

MDC- Minimum Detectable Concentration 

J - Estimated value 

ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g- micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

MDC- Minimum Detectable Concentration 

J - Estimated value 

NO - Non-detect 

pCi/g - picoCuries per gram 

J.Jg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q - Qualifier (per data validation -see Data Validation Reports in Appendix C) 

MDC - Minimum Detectable Concentration 

J - Estimated value 

ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081 001 
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Notes: 

BWBG - Basewide Background 

USCS - Unified Soil Classification System 

*The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

MDC- Minimum Detectable Concentration 

J - Estimated value 

ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-2 
Radiological Surface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

* Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 

** Indicates that a duplicate sample was collected and the results are an average 
of the two 

*** Units are in mglkg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mg/kg - milligrams per kilogram 

IJg/kg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewjBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

* Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 

** Indicates that a duplicate sample was collected and the results are an average 
of the two 

*** Units are in mg/kg, value from USEPA Regional Screening Level, April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mglkg - milligrams per kilogram 

iJg/kg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

* Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 

** Indicates that a duplicate sample was collected and the results are an average 
of the two 

*** Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mg/kg - milligrams per kilogram 

IJg/kg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

* Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in !Jg/kg 

** Indicates that a duplicate sample was collected and the results are an average 
of the two 

*** Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mg/kg - milligrams per kilogram 

j.ig/kg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

exceeds NMED Soil Screening Levels 

ND - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-3: Page 4 of 6 



NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~glkg 

•• Indicates that a duplicate sample was collected and the results are an average 
of the two 

••• Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mg/kg - milligrams per kilogram 

~glkg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NMED - New Mexico Environment Department 

USCS- Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 

•• Indicates that a duplicate sample was collected and the results are an average 
of the two 

••• Units are in mglkg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mglkg - milligrams per kilogram 

IJg/kg - micrograms per kilogram 

MDL - Method Detection Limit 

BWBG - Basewide Background 

Validation Codes (Q): 

J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO -not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-3 
Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-3: Page 6 of 6 



BWBG - Basewide Background 
USGS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation -see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 

J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

~gig - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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BWBG - Basewide Background 
USCS - Unified Soil Classification System 

*The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q -Qualifier (per data validation -see Data Validation Reports in Appendix c: 
MDC - Minimum Detectable Concentration 
J - Estimated value 
NO - Non-detect 

pCi/g - picoCuries per gram 

~g/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-4: Page 2 of 6 



Notes: 
BWBG - Basewide Background 
USGS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q -Qualifier (per data validation - see Data Validation Reports in Appendix c: 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

~gig - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-4: Page 3 of 6 



Notes: 
BWBG - Basewide Background 
USGS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix c: 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

~g/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force B~se, NM 

NationViewiBhate Project Number: 9081001 
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BWBG - Basewide Background 
USGS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix c: 
MDC - Minimum Detectable Concentration 
J - Estimated value 
NO - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-4: Page 5 of 6 



Notes: 
BWBG - Basewide Background 
USCS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are 
an average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the samples were incorrectly labeled and printed on the 
chain-of-custody (the correct depth is provided in this table) 
Q- Qualifier (per data validation - see Data Validation Reports in Appendix c: 
MDC - Minimum Detectable Concentration 

J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-4 
Radiological Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-4: Page 6 of 6 



Notes: 
NMED - New Mexico Environment Department 

USGS - Unified Soil Classification System 

* Units are in mglkg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~glkg 
** Indicates that a duplicate sample was collected and the results are an average of 
the two 

*** Units are in mglkg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 
+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mglkg - milligrams per kilogram 

~glkg - micrograms per kilogram 
MDL- Method Detection Limit 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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NMED - New Mexico Environment Department 
USGS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~g/kg 
•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mg/kg, value from USEPA Regional Screening Level, April 2009 

NE- Not established 
+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
mglkg - milligrams per kilogram 
~glkg - micrograms per kilogram 
MDL- Method Detection Limit 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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Notes: 
NMED - New Mexico Environment Department 
USCS - Unified Soil Classification System 

• Units are in mglkg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 
•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mglkg, value from US EPA Regional Screening Level , April 2009 

NE- Not established 
+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
mglkg - milligrams per kilogram 
IJg/kg - micrograms per kilogram 
MDL- Method Detection Limit 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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Notes: 
NMED - New Mexico Environment Department 

USCS - Unified Soil Classification System 

* Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in IJg/kg 
•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

*** Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 

+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mg/kg - milligrams per kilogram 

IJg/kg - micrograms per kilogram 
MDL- Method Detection Limit 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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NMED - New Mexico Environment Department 

USGS- Unified Soil Classification System 

• Units are in mglkg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~glkg 
•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mg/kg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 
+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 

mglkg - milligrams per kilogram 

~glkg - micrograms per kilogram 
MDL- Method Detection Limit 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

ND - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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NMED - New Mexico Environment Department 
USCS - Unified Soil Classification System 

• Units are in mg/kg (NMED Soil Screening Levels, Rev. 5.0, August 2009) except 
mercury is in ~glkg 
•• Indicates that a duplicate sample was collected and the results are an average of 
the two 

••• Units are in mglkg, value from USEPA Regional Screening Level , April 2009 

NE - Not established 
+ Indicates that the samples were incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
mglkg - milligrams per kilogram 
~g/kg - micrograms per kilogram 
MDL- Method Detection Limit 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BWBG - Basewide Background 

Validation Codes (Q): 
J - estimated value 

Result exceeds NMED Soil Screening Levels 

NO- not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-5 
Saturated Subsurface Soil Sampling Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 
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Notes: 
BWBG - Basewide Background 
USCS - Unified Soil Classification System 

*The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q- Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

~g/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 
BWBG - Basewide Background 
USGS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q -Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 

J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

~gig - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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BWBG - Basewide Background 
USGS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEW,BHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 
BWBG - Basewide Background 
USCS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q- Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

N!ATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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BWBG - Basewide Background 
USGS - Unified Soil Classification System 

• The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

•• Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIO,NVIEWIBHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-6: Page 5 of 6 



Notes: 
BWBG - Basewide Background 
USCS - Unified Soil Classification System 

* The lab ran a duplicate sample for some compounds and the results are an 
average of the two 

** Indicates that a duplicate sample was collected and the results are an 
average of the two 

+ Indicates that the sample was incorrectly labeled and printed on the chain-of
custody (the correct depth is provided in this table) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 
MDC - Minimum Detectable Concentration 
J - Estimated value 
ND - Non-detect 

pCi/g - picoCuries per gram 

IJg/g - micrograms per gram 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-6 
Radiological Saturated Subsurface Soil Samples Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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a Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e., 
roots) in the well 

MCL - Maximum Contaminant Level 

~giL - micrograms per liter 

mg/L - milligrams per liter 

MDC - Minimum Detectable Concentration 

NTU - Nephelometric Turbidity Units 

USEPA- U.S. Environmental Protection Agency 

pCill - pico Curies per liter 

MDL - Method Detection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

••• USEPA Secondary Drinking Water Standard (May 2009) 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

Result exceeds NM Administrative Code BOLD 

BOLD '!!"!'"!!'-!!"''!"'~'!"'"!"'-,__'!"'" Result exceeds USEPA MCL or Secondary Drinking Water Standard 
Validation Codes (Q): J - estimated value 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-7 
Groundwater Samples (Total Metals - Unfiltered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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TABLE 3-7 
Groundwater Samples (Total Metals- Unfiltered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

a Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e., 
roots) in the well 

MCL - Maximum Contaminant Level 

~giL - micrograms per liter 

mg/L - milligrams per liter 

MDC · Minimum Detectable Concentration 

NTU - Nephelometrtc Turbidity Units 

USEPA- U.S. Environmental Protection Agency 

pCi/L - pico Curies per liter 

MOL - Method Detection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

... USEPA Secondary Drtnking Water Standard (May 2009) 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

Result exceeds NM Administrative Code BOLD 

BOLD "!!"""!"""!!!!'!"""!'-""!" .... ""!"IIII Result exceeds USEPA MCL or Secondary Drtnking Water Standard 
Validation Codes (Q): J - estimated value 

ND - not detected above the reporting limit (numertcal result listed as the MDL) 

NATIONVIEWIBHATE 
JV Il l. LLC Table 3-7: Page 2 of 5 



a Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e., 
roots) in the well 

MCL - Maximum Contaminant Level 

~gil - micrograms per liter 

mgll - milligrams per liter 

MDC - Minimum Detectable Concentration 

NTU - Nephelometric Turbidity Units 

USEPA- U.S. Environmental Protection Agency 

pCill - pico Curies per liter 

MDL - Method Detection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

... USEPA Secondary Drinking Water Standard (May 2009) 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

Result exceeds NM Administrative Code BOLD 

BOLD ~~"'!'!!!'!'""'!"""!'!~~~'!Result exceeds USEPA MCL or Secondary Drinking Water Standard 
Validation Codes (Q): J - estimated value 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC 

TABLE 3-7 
Groundwater Samples (Total Metals- Unfiltered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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8 Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e. , 
roots) in the well 

MCL - Maximum Contaminant Level 

~giL - micrograms per liter 

mgll - milligrams per liter 

MDC - Minimum Detectable Concentration 

NTU - Nephelometric Turbidity Units 

USEPA- U.S. Environmental Protection Agency 

pCi/L- pico Curies per liter 

MDL- Method Detection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 

.. Indicates that a duplicate sample was collected and the results are an average of the two 

··• USEPA Secondary Drinking Water Standard (May 2009) 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

Result exceeds NM Administrative Code BOLD 

BOLD Result exceeds USEPA MCL or Secondary Drinking Water Standard 
Valldatlon~C~od"'!'"'es~(Q~)~: ·J~-·e•s"!!ti•m•at~e"'!d•v•alue 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill , LLC 

TABLE 3-7 
Groundwater Samples (Total Metals- Unfiltered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Table 3-7: Page 4 of 5 



a Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e. , 
roots) in the well 

MCL - Maximum Contaminant Level 

~giL - mk:rograms per liter 

mg/L - milligrams per liter 

MDC - Minimum Detectable Concentration 

NTU - Nephelometric Turbidity Units 

USEPA- U.S. Environmental Protection Agency 

pCi/L - pice Curies per liter 

MDL - Method Oetection Limit 

NE - Not established 

NA - Not Applicable 

• Indicates the unrts are as indk:ated in the Repcrting Units column (USEPA MCLs, May 2009) 

•• Indicates that a duplicate sample was collected and the results are an average of the two 

••• USEPA Secondary Drinking Water Standard (May 2009) 

Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

Result exceeds NM Administrative Code BOLD 

BOLD ~'!"' ... IIIIIIIIIIII!"'"Result exceeds USEPA MCL or Secondary Drinking Water Standard 
Validation Codes (Q): J - estimated value 

NO - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill. LLC 

TABLE 3-7 
Groundwater Samples (Total Metals- Unfiltered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Notes: 

TABLE 3-8 
Groundwater Samples (Dissolved Metals - Filtered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

• Results for this well were not used in derivation of Upper Tolerance Limits due to the presence of organic material (i.e., roots) in the well 

MCL- Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
1-1g/L- micrograms per liter 
NE - Not established 
USEPA- U.S. Environmental Protection Agency 
* Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 
** Indicates that a duplicate sample was collected and the results are an average of the two 
*** USEPA Secondary Drinking Water Standard (May 2009) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BOLD 
Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 

Result exceeds USEPA MCL or Secondary Drinking Water Standard 

ND - not detected above the reporting limit (numerical result listed as the MDL) 

NATIONVIEWIBHATE 
JV Ill, LLC Table 3-8: Page 1 of 5 



• Results for this well were not used in derivation of Upper Tolerance Limits due to the presence o1 

MCL - Maximum Contaminant Level 

NM - New Mexico 
MDL- Method Detection Limit 
~g/L- micrograms per liter 
NE - Not established 
USEPA- U.S. Environmental Protection Agency 
* Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 
** Indicates that a duplicate sample was collected and the results are an average of the two 
*** USEPA Secondary Drinking Water Standard (May 2009) 
Q- Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 
BOLD 

Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 

Result exceeds USEPA MCL or Secondary Drinking Water Star 

ND - not detected above the reporting limit (numerical result listed as the MDL) 
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TABLE 3-8 
Groundwater Samples (Dissolved Metals - Filtered) Results 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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NM - New Mexico 
MDL- Method Detection Limit 
J,Jg/L - micrograms per liter 
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USEPA - U.S. Environmental Protection Agency 
* Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 
** Indicates that a duplicate sample was collected and the results are an average of the two 
*** USEPA Secondary Drinking Water Standard (May 2009) 
Q -Qualifier (per data validation - see Data Validation Reports in Appendix C) 
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• Results for this well were not used in derivation of Upper Tolerance Limits due to the presence o1 

MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
IJg/L - micrograms per liter 
NE - Not established 
USEPA - U.S. Environmental Protection Agency 
* Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 
** Indicates that a duplicate sample was collected and the results are an average of the two 
*** USEPA Secondary Drinking Water Standard (May 2009) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BOLD 

Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 

Result exceeds USEPA MCL or Secondary Drinking Water Star 

NO - not detected above the reporting limit (numerical result listed as the MDL) 
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• Results for this well were not used in derivation of Upper Tolerance Limits due to the presence o1 

MCL - Maximum Contaminant Level 
NM - New Mexico 
MDL - Method Detection Limit 
IJg/L - micrograms per liter 
NE - Not established 
USEPA - U.S. Environmental Protection Agency 
• Indicates the units are as indicated in the Reporting Units column (USEPA MCLs, May 2009) 
•• Indicates that a duplicate sample was collected and the results are an average of the two 
••• USEPA Secondary Drinking Water Standard (May 2009) 
Q - Qualifier (per data validation - see Data Validation Reports in Appendix C) 

BOLD 

BOLD 
Validation Codes (Q): 
J - estimated value 

Result exceeds NM Administrative Code 

Result exceeds USEPA MCL or Secondary Drinking Water Star 

NO - not detected above the reporting limit (numerical result listed as the MDL) 
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Table 5-1 
Raw Statistics for Surface, Subsurface, and Saturated Soils and Estimated Sample Size Based on the Standard Deviation 

Basewide Background Study 

Variable NumOs 
Num 

Samples 

NATIONVIEWIBHATE 
JV Ill, LLC 

Num NOs %NOs 

Holloman Air Force Base, NM 
NationViewiBhate Project Number: 9081001 

Minimum I Maximum Mean Median SO 
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Table 5-1 
Raw Statistics for Surface, Subsurface, and Saturated Soils and Estimated Sample Size Based on the Standard Deviation 

Basewide Background Study 

NATIONVIEWIBHATE 
JV Ill , LLC 

Holloman Air Force Base, NM 
NationViewiBhate Project Number: 9081001 

Table 5-1 : Page 2 of 3 



Table 5-1 
Raw Statistics for Surface, Subsurface, and Saturated Soils and Estimated Sample Size Based on the Standard Deviation 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

-~!.ltur.'i!!e[.~·~~~IJ.rface.So"iis~~"?'·· .. ;·c.,··· ,." ....... -·l·- ·w·., ... ~ ·:-·"":r:~~ 

Num Variable NumDs Samples NumNDa %NOs Minimum Maximum Mean Median 

Aluminum 42 42 0 0.00% 680 17,000 4,482 3,450 
Antimony 0 42 42 100.00% N/A N/A N/A N/A 
Arsenic 29 42 13 30.95% 0.89 5.7 2.19 1.8 

Barium 42 42 0 0.00% 2.7 120 44.37 37.5 
Beryllium 37 42 5 11 .90% 0.058 1 0.325 0.27 
Cadmium 22 42 20 47.62% 0.051 0.37 0.136 0.0995 
Calcium 42 42 0 0.00% 650 390,000 133,152 140,000 

Chromium 42 42 0 0.00% 1 19 5.583 3.95 
Cobalt 41 42 1 2.38% 0.17 4.8 1.68 1.1 
Copper 42 42 0 0.00% 0.54 8.9 2.995 1.9 

Iron 42 42 0 0.00% 540 14,000 4,850 3,400 
Lead 41 42 1 2.38% 0.5 7.4 2.676 2 

Magnesium 42 42 0 0.00% 450 33,000 3,871 2,350 
Manganese 42 42 0 0.00% 8.8 280 78.11 48.5 

Nickel 42 42 0 0.00% 0.5 14 3.931 2.4 
Potassium 42 42 0 0.00% 210 4,100 1,096 895 
Selenium 0 42 42 100.00% N/A N/A N/A NIA 

Silver 0 42 42 100.00% N/A N/A N/A N/A 
Sodium 42 42 0 0.00% 270 5,000 1,147 730 
Thallium 0 42 42 100.00% N/A N/A N/A N/A 

Tin 42 42 0 0.00% 1.2 2.1 1.706 1.7 
Vanadium 42 42 0 0.00% 2 29 11 .26 8.05 

Zinc 42 42 0 0.00% 1.2 43 13.01 9.15 
Mercury 5 42 37 88.10% 6.8 21 10.4 8.1 

Carbon 14 0 42 42 100.00% N/A N/A N/A N/A 
Ra-226 · Total 35 42 7 16.67% 0.180 1.130 0.466 0.410 
Ra-228- Total 16 42 26 61 .90% 0.350 55.400 4.082 0.553 

Lead 210 2 42 40 95.24% 1.220 1.690 1.455 1.455 
Thorium 228 40 42 2 4.76% 0.119 0.820 0.436 0.390 
Thorium 230 41 42 1 2.38% 0.200 1.220 0.542 0.500 
Thorium 232 40 42 2 4.76% 0.092 0.770 0.381 0.340 
Uranium 234 40 42 2 4.76% 0.097 1.270 0.393 0.345 

Uranium 235/236 1 42 41 97.62% 0.097 0.097 0.097 0.097 
Uranium 238 41 42 1 2.38% 0.086 0.890 0.329 0.234 

Total Uranium 42 42 0 0.00% 0.238 2.681 0.968 0.699 
Notes: 
All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~gig) 
D - Detects SD - Standard deviation 
ND- Non-detects N/A- Not applicable 

NATIONVIEWIBHATE 
JV Ill, LLC 

Estimated Sample 
Were the Appropriate 

so 
Size 

Number of Samples 
Collected? 

3,278 176,222,658 No 
N/A N/A Yes 

1.343 30 Yes 

30.74 15,498 No 

0.234 1 Yes 

0.083 1 Yes 

76,676 96,419,027,207 No 

4.005 264 No 

1.344 30 Yes 

2.09 72 No 

3,443 194,409,684 No 

1.87 58 No 

5,532 501 ,889,594 No 

65.68 70,748 No 

3.194 168 No 

801 .2 10,527,512 No 

NIA N/A Yes 

N/A N/A Yes 

1,063 18,531,492 No 

N/A N/A Yes 

0.212 1 Yes 

7.781 993 No 

9.804 1,577 No 
5.989 589 No 
NIA N/A Yes 

0.220 1 Yes 

13.690 3,074 No 

0.332 2 Yes 

0.196 1 Yes 

0.244 1 Yes 

0.190 1 Yes 

0.257 2 Yes 

N/A N/A Yes 
0.217 1 Yes 

0.655 8 Yes 
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Table 5-2 
Raw Statistics and Test for Normality for Surface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (IJg/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (IJg/g) 
D- Detects 
NO - Non-detects 
DL - Detection Limit 
MDC - Minimum Detectable Concentration (for Radiological constituents) 
SO - Standard deviation 
N/A - Not applicable 
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Table 5-3 
Raw Statistics and Test for Normality for Subsurface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Proiect Number: 9081001 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D- Detects 
ND - Non-detects 
DL- Detection Limit 
MDC - Minimum Detectable Concentration (for Radiological constituents) 

SD - Standard deviation 
N/A- Not Applicable 

NATIONVIEWIBHATE 
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Notes 
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Table 5-4 
Raw Statistics and Test for Normality for Saturated Subsurface Soil Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~glkg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D- Detects 
ND - Non-detects 
DL- Detection Limit 
MDC - Minimum Detectable Concentration (for Radiological constituents) 
SD - Standard deviation 
N/A- Not Applicable 
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All metals results are in micrograms per liter (~ g/L) 

Table 5-5 
Raw Statistics and Test for Normality for Groundwater- Unfiltered Samples 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Radiological results are in picoCuries per liter (pCi/L) with the exception of Total Uranium which is in micrograms per liter (~g/L) 
D - Detects 
NO - Non-detects 
DL - Detection Limit 
MDC - Minimum Detectable Concentration (for Radiological constituents) 
SO - Standard deviation 
N/A- Not Applicable 
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All metals results are in micrograms per liter (~g/L) 

D- Detects 
ND - Non-detects 
SD - Standard deviation 
N/A -Not Applicable 
DL - Detection Limit 

NATIONVIEWIBHATE 
JV Ill, LLC 

Table 5-6 
Raw Statistics and Test for Normality for 

Groundwater Dissolved Metals - Filtered Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 
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Num 

Table 5-7 
Number of Outliers and Values Removed from the 

Surface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

# of Outliers Outlier Values Removed Variable NumDs 
Samples 

Num NOs 
Removed (based on graphical analysis and Grubbs test) 

Aluminum 42 42 0 3 160 230 23,000 
Antimony 0 42 42 0 
Arsenic 34 42 8 3 0.81 0.83 4.7 
Barium 42 42 0 4 15 15 130 150 

Beryllium 35 42 7 3 0.042 0.045 1.3 
Cadmium 31 42 11 3 0.05 0.05 0.051 
Calcium 42 42 0 6 46,000 50,000 53,000 66,000 

Chromium 42 42 0 4 0.42 0.42 16 21 
Cobalt 42 42 0 1 7.2 
Copper 42 42 0 1 20 

Iron 42 42 0 4 180 210 14,000 19,000 
Lead 42 42 0 2 11 11 

Magnesium 42 42 0 4 130 440 15,000 21 ,000 
Manganese 42 42 0 4 3.5 4.3 360 520 

Nickel 42 42 0 2 0.65 17 
Potassium 42 42 0 3 83 110 8,600 

I 
Selenium 0 42 42 2 0.92 1.5 

Silver 0 42 42 1 0.27 
Sodium 42 42 0 3 130 160 170 
Thallium 0 42 42 2 0.7 1.1 

Tin 42 42 0 0 
Vanadium 42 42 0 6 0.44 1 1.3 1.5 

Zinc 42 42 0 3 2 45 69 
Mercury 33 42 9 3 6.7 6.9 19 

Carbon 14 0 42 42 4 0.84 0.85 1.2 1.2 
Ra-226 -Total 33 42 9 2 0.144 1.65 
Ra-228 -Total 13 42 29 5 1.6 1.7 2.1 2.2 

Lead 210 5 42 37 3 0.83 0.87 0.9 
Thorium 228 37 42 5 3 0.094 0.14 1.21 

i 
Thorium 230 41 42 1 1 2.39 
Thorium 232 36 42 6 5 0.056 0.086 0.094 0.095 
Uranium 234 40 42 2 5 0.0865 0.09 0.109 0.14 

Uranium 235/236 5 42 37 3 0.033 0.038 0.13 
Uranium 238 40 42 2 2 0.063 0.074 

Total Uranium 41 41 0 0 
Notes: 
All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (IJg/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (IJg/g) 
D- Detects 

ND - Non-detects 
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68,000 

25 

2.29 

0.097 
1.57 

73,000 

29 
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Variable NumDs 
Num 

Samples 

Aluminum 42 42 
Antimony 0 42 
Arsenic 31 42 
Barium 42 42 

Beryllium 37 42 
Cadmium 25 42 
Calcium 42 42 

Chromium 42 42 
Cobalt 42 42 
Copper 42 42 

Iron 42 42 
Lead 42 42 

Maanesium 42 42 
Manganese 42 42 

Nickel 42 42 
Potassium 42 42 
Selenium 0 42 

Silver 0 42 
Sodium 42 42 
Thallium 0 42 

Tin 42 42 
Vanadium 42 42 

Zinc 42 42 
Mercury 7 42 

Carbon 14 0 42 
Ra-226- Total 35 42 
Ra-228- Total 14 42 

Lead 210 2 42 
Thorium 228 34 42 
Thorium 230 42 42 
Thorium 232 37 42 
Uranium 234 41 42 

Uranium 235/236 2 42 
Uranium 238 39 42 

Total Uranium 42 42 
Notes: 

Table 5-8 
Number of Outliers and Values Removed from the 

Subsurface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Num NOs 
11 of Outliers Outlier Values Removed 

Removed (based on graphical analysis and Grubbs test) 

0 5 600 640 675 16,000 19,000 
42 1 0.61 
11 5 0.77 0.79 0.79 5.5 5.8 
0 2 120 160 
5 4 0.039 0.04 1.1 1.4 
17 6 0.049 0.049 0.049 0.19 0.25 
0 1 49,000 
0 4 16 17 18 18 
0 4 0.19 0.22 6.4 6.8 
0 3 0.64 9.9 12 
0 4 15,000 16,000 16,000 20,000 
0 2 9.1 9.2 
0 5 460 605 740 12,000 12,000 
0 5 11 11 14 18 250 
0 5 0.395 0.42 0.49 16 16 
0 3 240 4,000 4,300 
42 0 
42 0 
0 2 200 4,100 
42 1 1.1 
0 3 1.2 1.3 1.3 
0 4 2.1 2.1 2.1 39 
0 3 1.5 44 47 

35 3 6 12 13 
42 0 
7 0 

27 1 4.7 
40 3 0.88 0.88 4.9 
8 3 0.11 0.95 1.12 
0 3 0.149 0.16 1.23 
5 4 0.047 0.063 0.94 0.94 
1 7 0.117 0.119 0.124 0.125 0.128 

40 1 0.039 
3 7 0.08 0.087 0.0885 0.096 0.1 
0 0 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 
D - Detects 
ND - Non-detects 
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0.27 

0.97 1.06 

0.101 0.84 
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Variable NumDs 
Num 

Samples 

Aluminum 42 42 
Antimony 0 42 
Arsenic 29 42 
Barium 42 42 

Beryll ium 37 42 
Cadmium 22 42 
Calcium 42 42 

Chromium 42 42 
Cobalt 41 42 
Copper 42 42 

Iron 42 42 
Lead 41 42 

Magnesium 42 42 
Manganese 42 42 

Nickel 42 42 
Potassium 42 42 
Selenium 0 42 

Silver 0 42 
Sodium 42 42 
Thallium 0 42 

Tin 42 42 
Vanadium 42 42 

Zinc 42 42 
Mercury 5 42 

Carbon 14 0 42 
Ra-226 - Total 35 42 
Ra-228 -Total 16 42 

Lead 210 2 42 
Thorium 228 40 42 
Thorium 230 41 42 
Thorium 232 40 42 
Uranium 234 40 42 

Uranium 235/236 1 42 
Uranium 238 41 42 

Total Uranium 42 42 

Notes: 

Table 5-9 
Number of Outliers and Values Removed from the 

Saturated Subsurface Soil Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

II of Outliers Outlier Values Removed 
NumNDs Removed {baaed on graphical analysis and Grubbs test) 

0 4 780 750 690 680 
42 0 
13 5 5.7 4.7 0.8 0.79 0.78 

0 4 120 120 5.6 2.7 

5 5 1 0.99 0.9 0.07 0.058 
20 5 0.37 0.315 0.049 0.049 0.049 

0 2 750 650 
0 5 19 14 1 1 1 
1 4 4.8 4.8 0.23 0.17 
0 3 8.9 0.86 0.54 

0 6 14,000 13,000 750 650 640 
1 4 7.4 1.2 0.75 0.5 

0 3 33,000 15,000 14,000 
0 3 280 210 210 
0 1 14 

0 5 240 230 220 220 210 
42 0 
42 0 
0 4 5,000 4,000 570 270 

42 5 1 0.99 0.98 0.77 0.76 
0 4 2.1 2.1 1.3 1.2 
0 4 29 28 2.2 2 
0 1 43 

37 3 21 6.6 6.5 
42 0 
7 1 0.17 

26 6 55.4 5.3 1.82 1.6 1.1 
40 3 6.1 0.87 0.86 
2 3 0.82 0.795 0.119 
1 3 1.22 0.23 0.2 
2 5 0.77 0.71 0.106 0.1 0.092 
2 2 1.27 0.097 

41 2 0.13 0.036 
1 3 0.89 0.096 0.086 

0 0 

All metals results are in milligrams per ki logram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 

Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D- Detects 
ND - Non-detects 
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540 

1.04 
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Num 

Tao·,.....:S'-10 
Number of Outliers and Values Removed from the 

Groundwater - Unfiltered Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

............................ ,_,, ............................................ . _. ................ 
1 of Outliers Outlier Valuea Removed 

Variable NumDs 
Samples 

NumNDa 
Removed (baaed on graphical analysis and Grubbs teat) 

Aluminum 13 24 10 1 1,400 
Antimony 0 24 20 4 16 16 16 
Arsenic 16 24 4 4 22 30 22 
Barium 24 24 0 0 

Beryllium 0 24 24 0 
Cadmium 24 24 0 0 
Calcium 24 24 0 0 

Chromium 16 24 7 1 86 
Cobalt 1 24 23 0 
Copper 10 24 14 0 

Iron 17 24 7 0 
Lead 0 24 24 0 

Magnesium 24 24 0 0 
Manganese 24 24 0 0 

Mercury 2 24 22 0 
Nickel 12 24 11 1 74.5 

Potassium 24 24 0 0 

I Selenium 12 24 11 1 93 

I Silver 0 24 24 0 
I Sodium 24 24 0 0 
i Thallium 0 24 24 0 
' Tin 0 24 24 0 

Vanadium 24 24 0 0 
Zinc 14 24 10 0 

I Carbon14 0 24 24 0 
Ra-226- Total 23 24 0 1 0.17 
Ra-228 - Total 22 24 0 2 0.53 0.46 

Lead 210 0 24 24 0 
Thorium 228 3 24 21 0 
Thorium 230 9 24 14 1 0.605 
Thorium 232 0 24 24 0 
Uranium 234 23 24 0 1 29 

Uranium 235/236 19 24 4 1 29 
Uranium 238 23 24 0 1 27 

Uranium Total 23 24 0 1 5.209 
Alkalinity (as CaC03) 24 24 0 0 

Ammonia 24 24 0 0 
Nitrate 24 24 0 0 

Chloride 24 24 0 0 
Nitrite 14 24 8 2 0.4 0.16 
Sulfide 0 24 15 9 0.5 0.8 31 
Sulfate 24 24 0 0 

Total Dissolved Solids 24 24 0 0 

Notes. 
All metals results are in micrograms per liter (~giL) 
Radiological results are in picoCuries per liter (pCVL) with the exception of Total Uranium which is in micrograms per liter (~gil) 
D- Detects 
ND - Non-detects 
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16 
22 

1 0.6 0.8 0.6 0.6 0.75 
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Table 5-11 
Number of Outliers and Values Removed from the 

Groundwater Dissolved Metals - Filtered Sample Data Set 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Num #of Outliers Outlier Values Removed 
Variable NumDs 

Samples 
Num NDs 

Removed (based on graphical analysis and Grubbs test) 

Aluminum 1 24 
Antimony 0 24 

I 
Arsenic 16 24 
Barium 23 24 

Beryllium 0 24 
Cadmium 20 24 
Calcium 24 24 

I 
Chromium 11 24 

Cobalt 2 24 
' Copper 9 24 

Iron 7 24 
Lead 0 24 

Magnesium 24 24 
Manganese 20 24 

Mercury 0 24 
Nickel 7 24 

Potassium 22 24 
Selenium 12 24 

Silver 0 24 
Sodium 24 24 
Thallium 0 24 

Tin 0 24 
Vanadium 23 24 

Zinc 18 24 
Notes: 
All metals results are in micrograms per liter (IJg/L) 

D- Detects 
NO - Non-detects 
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23 0 
24 0 
8 0 
0 1 30 

24 0 
2 2 7.8 7.8 
0 0 

11 2 65 5.1 
21 1 19 
14 1 22 
17 0 
24 0 
0 0 
0 4 120 190 610 69 

24 0 
15 2 14 93.5 
0 2 210,000 160,000 
10 2 78 38 
24 0 
0 0 

24 0 
24 0 
0 1 78 
6 0 
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Table 5-12 
Transformed Statistics and Upper Tolerance Limit 

Determination for Surface Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Transformed Statistics Grubbs Analysis and Test for Outliers 

Num Dlor 
Variable 

Samples 
NumDs NumNDs %NDs 

MDC 
Minimum Maximum Mean Median SD 

Aluminum 42 39 0 0.00% 1.7 160.000 17,000.000 5,660.976 3,600.000 4,773.692 

Antimony 42 0 42 100.00% 0.41 N/A N/A N/A N/A N/A 

Arsenic 42 32 7 17.95% 0.71 0.830 3.400 1.511 1.270 0.747 

Barium 42 38 0 0.00% 0.081 2.773 4.868 3.903 3.892 0.512 

Beryllium 42 34 5 12.82% 0.035 15.000 150.000 57.964 49.000 33.392 

Cadmium 42 31 8 20.51 % 0.044 0.420 16.000 5.322 3.450 4.208 

Calcium 42 36 0 0.00% 15 11 .775 12.924 12.268 12.278 0.21 6 

Chromium 42 38 0 0.00% 0.062 -0.094 2.708 1.409 1.246 0.751 

Cobalt 42 41 0 0.00% 0.11 -1 .609 1.649 0.249 0.182 0.836 

Copper 42 41 0 0.00% 0.23 0.470 2.996 1.544 1.435 0.626 

Iron 42 38 0 0.00% 4.1 6.328 9.547 8.141 8.022 0.834 

Lead 42 40 0 0.00% 0.29 -0.942 2.303 0.802 0.765 0.783 

Magnesium 42 38 0 0.00% 4 130.000 15,000.000 5,885.122 4,900.000 4,023.123 

Manganese 42 38 0 0.00% 0.11 3.500 360.000 74.000 113.422 99.330 

Nickel 42 40 0 0.00% 0.13 -0.371 2.565 1.132 1.043 0.796 

Potassium 42 39 0 0.00% 44 83.000 2,900.000 880.000 1,146.086 753.023 

Selenium 42 0 40 100.00% 0.92 N/A N/A N/A N/A N/A 

Silver 42 0 41 100.00% 0.17 N/A N/A N/A N/A N/A 

Sodium 42 39 0 0.00% 63 5.136 8.825 6.562 6.215 1.183 

Thallium 42 0 40 100.00% 0.7 N/A N/A N/A N/A N/A 

Tin 42 42 0 0.00% 0.98 0.182 0.588 0.384 0.405 0.093 

Vanadium 42 36 0 0.00% 0.1 0.788 3.091 2.084 2.128 0.634 

Zinc 42 39 0 0.00% 0.43 0.642 3.784 2.441 2.398 0.796 

Mercury 42 32 7 17.95% 5.9 7.200 15.000 10.274 10.000 2.108 

Carbon 14 42 0 38 100.00% 0.84 N/A N/A N/A N/A N/A 

Ra-226 -Total 42 30 10 25.00% 0.11 0.144 1.650 0.647 0.505 0.416 
Ra-228- Total 42 12 25 67.57% 0.33 0.400 1.300 0.799 0.816 0.1 82 

Lead 210 42 4 35 89.74% 0.83 0.262 0.399 0.321 0.311 0.059 

Thorium 228 42 32 7 17.95% 0.08 0.094 1.210 0.419 0.330 0.320 

Thorium 230 42 41 0 0.00% 0.03 0.145 1.560 0.686 0.570 0.406 

Thorium 232 42 37 0 0.00% 0.03 0.086 0.960 0.349 0.280 0.262 

Uranium 234 42 37 0 0.00% 0.049 0.087 1.570 0.540 0.405 0.371 
Uranium 235/236 42 4 35 89.74% 0.033 0.039 0.079 0.044 0.046 0.021 

Uranium 238 42 40 0 0.00% 0.03 0.063 0.900 0.376 0.310 0.229 

Total Uranium 41 41 0 0.00% N/A -1 .977 0.991 -0.056 -0 .082 0.694 

Notes: 
All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 

Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D- Detects 
ND - Non-detects 
DL - Detection Limit 
MDC - Minimum Detectable Concentration (for Radiological constituents) 

SD - Standard deviation 
N/A - Not applicable 

Value set at the Detection Limit or the MDC. No statistics were used, therefore it is not a true UTL. 

NATIONVIEWIBHATE 
JV Ill, LLC 

Statistical 

Distribution Prior to Discordance 
Discordance Evidence 

Skewness 
Discordance Test Test 

Critical Value that the 
at5% point Is an 

Outlier? 

N/A Gamma 1.688 2.857 No 
N/A N/A N/A N/A N/A 
N/A Gamma 2.147 2.773 No 
N/A Gamma 1.886 2.846 No 
N/A Gamma 1.644 2.799 No 
N/A Gamma 1.860 2.759 No 
N/A Normal N/A N/A N/A 

-0.115 Lognormal 1.730 2.846 No 
-0.178 Lognormal 1.674 2.877 No 
0.301 Lognormal 2.319 2.877 No 
-0.160 Lognormal 1.686 2.846 No 
-0.040 Lognormal 1.918 2.866 No 

N/A Gamma N/A N/A N/A 
N/A Gamma 1.657 2.846 No 

-0.002 Lognormal 1.801 2.866 No 
N/A Gamma 1.798 2.857 No 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

0.500 Lognormal N/A N/A N/A 
N/A N/A N/A N/A N/A 

-0.027 Non-parametric N/A N/A N/A 

N/A Gamma 1.588 2.823 No 
-0.152 Lognormal 1.688 2.857 No 

N/A Gamma 2.342 2.773 No 
N/A N/A N/A N/A N/A 
N/A Gamma 1.615 2.745 No 

N/A Gamma 1.531 2.285 No 

0.833 Non-parametric 1.327 1.463 No 
N/A Gamma 2.023 2.773 No 

N/A Gamma 1.935 2.877 No 

N/A Gamma 1.837 2.857 No 

N/A Gamma 1.673 2.857 No 

N/A Gamma 1.333 1.463 No 

N/A Gamma 1.547 2.866 No 

-0.731 Lognormal 1.508 2.877 No 

Calculated UTLs and Percentiles 

Method 
Used for 

I of Non- 95%UTL 90% 95% 99% 
Outliers Detects wlth95% Percentile Percentile Percentile 

Removed Coverage (z) (z) (z) 

3 ProUCL 22,026.37 12,370.23 15,748.46 23,475.72 
0 N/A 0.41 N/A N/A N/A 
3 Cohen 3.582 2.535 2.946 3.824 
4 N/A 151.17 103.00 121 .89 162.88 
3 DU2 1.95 0.79 1.25 2.47 
3 Cohen 0.30 0.21 0.25 0.33 
6 ProUCL 278,818.79 250,050.57 261,862.93 284,020.95 
4 ProUCL 25.62 12.09 16.80 31 .16 
1 ProUCL 7.49 3.74 5.07 8.97 
1 ProUCL 15.80 9.56 11 .91 18.01 
4 ProUCL 28,058.74 11 ,795.11 17,246.54 35,173.37 
2 ProUCL 9.67 5.22 6.79 11 .13 
4 ProUCL 21 ,159.18 12,228.12 15,269.78 22,132.81 
4 ProUCL 451.49 251.10 321 .34 482.61 
2 ProUCL 16.95 8.57 11 .56 20.24 

3 ProUCL 3,887.99 2,292.53 2,823.60 4,010.03 
2 N/A 0.92 N/A N/A N/A 
1 N/A 0.17 N/A N/A N/A 

3 ProUCL 679.32 453.61 525.80 693.65 
2 ProUCL 0.70 N/A N/A N/A 
0 ProUCL 1.79 1.65 1.71 1.82 
6 ProUCL 33.76 20.01 24.93 36.02 
3 ProUCL 68.54 33.86 46.12 82.38 
3 Cohen 15.38 13.11 14.05 15.93 
4 N/A 0.84 N/A N/A N/A 
2 Cohen 1.82 1.20 1.44 1.97 
5 ProUCL 1.27 1.06 1.14 1.32 
3 ProUCL 1.34 1.23 1.27 1.36 

3 Cohen 1.81 1.04 1.39 2.24 
1 ProUCL 2.64 1.65 2.19 3.45 
5 ProUCL 1.46 0.86 1.15 1.83 
5 ProUCL 2.60 1.44 2.02 3.45 

3 ProUCL 0.1 2 0.08 0.09 0.12 
2 ProUCL 1.75 0.99 1.38 2.34 
0 ProUCL 4.09 2.30 2.96 4.75 
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Table 5-13 
Transformed Statistics and Upper Tolerance Limit 

Determination for Subsurface Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081 001 

Transformed Statistics Grubbs Analysis and Test for Outliers 

Num 
Variable 

Samples 
NumDs Num NOs %NOs DLorMDC Minimum Maximum Mean Median 

Aluminum 42 37 0 0.00% 1.60 600.00 19,000.00 6,244.00 4,550.00 
Antimony 42 0 41 100.00% 0.40 NIA N/A N/A N/A 
Arsenic 42 28 9 24.32% 0.70 0.77 5.80 2.36 2.00 

Barium 42 40 0 0.00% 0.08 1.97 4.76 3.58 3.68 
Beryllium 42 35 3 7.89% 0.04 0.04 1.40 0.43 0.31 
Cadmium 42 22 14 38.89% 0.04 -2.94 -1 .66 -2.35 -2.35 

Calcium 42 41 0 0.00% 15.00 11 .33 12.90 12.05 12.04 
Chromium 42 38 0 0.00% 0.06 0.78 18.00 6.90 5.20 

Cobalt 42 38 0 0.00% 0.11 0.19 6.80 2.36 1.80 

Copper 42 39 0 0.00% 0.23 0.64 12.00 4.18 2.80 
Iron 42 38 0 0.00% 4.00 470.00 20,000.00 6,442.00 4,650.00 

Lead 42 40 0 0.00% 0.29 0.35 9.20 3.30 2.83 
Magnesium 42 37 0 0.00% 3.90 460.00 12,000.00 4,312.00 3,725.00 
Manganese 42 37 0 0.00% 0.11 11 .00 250.00 97.19 76.00 

Nickel 42 37 0 0.00% 0.13 0.40 16.00 5.46 3.80 
Potassium 42 39 0 0.00% 43.00 240.00 4,300.00 1,586.00 1,150.00 

Selenium 42 0 42 100.00% 0.91 N/A N/A N/A N/A 
Silver 42 0 42 100.00% 0.17 N/A N/A N/A N/A 

Sodium 42 40 0 0.00% 63.00 200.00 4,100.00 1,626.00 1,550.00 
Thallium 42 0 41 100.00% 0.69 N/A N/A N/A N/A 

Tin 42 39 0 0.00% 0.97 1.20 2.30 1.62 1.60 
Vanadium 42 38 0 0.00% 0.10 1.40 39.00 13.81 11 .50 

Zinc 42 39 0 0.00% 0.42 1.50 47.00 16.99 12.75 

Mercury 42 6 33 84.62% 5.90 7.10 13.00 9.06 8.20 
Carbon 14 42 0 42 100.00% 0.85 N/A N/A N/A N/A 

Ra-226- Total 42 35 7 16.67% 0.12 0.22 1.26 0.52 0.48 
Ra-228- Total 42 14 27 66.67% 0.35 0.45 1.33 0.79 0.75 

Lead 210 42 2 37 94.87% 0.87 N/A N/A N/A N/A 
Thorium 228 42 32 7 17.95% 0.06 0.15 1.12 0.51 0.47 
Thorium 230 42 39 0 0.00% 0.03 0.15 1.23 0.55 0.49 

Thorium 232 42 35 3 7.89% 0.03 0.10 0.94 0.43 0.43 
Uranium 234 42 35 0 0.00% 0.04 -1.65 -0.08 -0.79 -0.76 

Uranium 235/236 42 2 39 95.24% 0.04 NIA N/A N/A N/A 
Uranium 238 42 35 0 0.00% 0.03 0.08 0.84 0.37 0.37 

Total Uranium 42 42 0 0.00% N/A 0.14 2.53 1.06 1.08 
Notes: 
All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g) 

D - Detects 
ND - Non-detects 
DL - Detection Limit 
MDC -Minimum Detectable Concentration (for Radiological constituents) 
SD - Standard deviation 
N/A- Not 

set at the Detection Limit or the MDC. No statistics were used, therefore it is not a true UTL. 
Value set at 2 times the Maximum Detected Concentration in the data set 

NATIONVIEWjBHATE 
JV Ill, LLC 

Statistical 

Distribution Prior to Discordance 
Discordance Evidence 

so Skewness 
Discordance Test Test 

Critical Value that the 
at5% point Is an 

Outlier? 

4,960.00 N/A Lognormal 1.56 2.835 No 
N/A N/A N/A N/A NIA N/A 
1.32 NIA Gamma 1.41 2.714 No 
0.73 -0.302 Lognormal 1.62 2.866 No 
0.36 N/A Lognormal 1.53 2.811 No 
0.41 0.173 Lognormal 1.67 2.603 No 
0.36 0.364 Lognormal 2.37 2.866 No 
5.30 N/A Lognormal 1.47 2.846 No 
1.85 N/A Lognormal 1.61 2.846 No 
3.05 N/A Lognormal 1.57 2.857 No 

5,205.00 N/A Lognormal 1.43 2.846 No 
2.58 NIA Lognormal 1.55 2.866 No 

3,049.00 N/A Lognormal 1.79 2.835 No 
72.35 NIA Lognormal 1.68 2.835 No 
4.61 N/A Lognormal 1.68 2.835 No 

1 '188.00 N/A Lognormal 1.63 2.857 No 
N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 

1,026.00 N/A Lognormal 1.72 2.866 No 
N/A N/A N/A N/A N/A N/A 
0.26 N/A Lognormal 2.31 2.857 No 
9.56 N/A Gamma 1.53 2.811 No 
13.34 N/A Lognormal 1.53 2.857 No 
2.42 N/A Non-parametric 1.33 1.822 No 

N/A N/A N/A N/A N/A N/A 
0.23 N/A Gamma 2.37 2.811 No 
0.26 N/A Lognormal 2.11 2.371 No 
N/A N/A N/A N/A N/A N/A 
0.24 N/A Gamma 1.40 2.773 No 
0.26 N/A Lognormal 2.08 2.857 No 
0.22 N/A Non-parametric 1.52 2.811 No 

0.41 -0.533 Normal 1.74 2.811 No 

N/A N/A N/A N/A N/A N/A 

0.18 N/A Normal 1.91 2.811 No 

0.56 N/A Gamma N/A 2.877 N/A 

Cslculated UTLs and Percentiles 

Method 
Used for 

#I of Non- 95%UTL 
90% 95% 99% 

Outliers Detects wlth95% 
Percentile (z) Percentile (z) Percentile (z) 

Removed Coverage 

5 N/A 25,679.71 12,917.32 17,276.59 29,809.09 
1 N/A 0.40 N/A N/A N/A 
5 ProUCL 4.75 3.28 3.84 5.05 
2 N/A 175.57 94.39 123.63 205.06 
4 DU2 2.39 0.92 1.38 2.97 
6 Cohen 0.20 0.14 0.17 0.21 
1 N/A 361 ,517.59 269,066.88 306,262.46 390,461.75 
4 N/A 9.69 4.83 6.50 11 .35 
4 N/A 8.38 4.91 6.16 8.99 
3 N/A 15.45 8.09 10.69 18.03 
4 N/A 28,460.29 12,627.19 17,867.33 34,264.68 
2 N/A 14.27 6.76 9.36 17.20 
5 N/A 14,324.84 8,103.26 10,312.60 16,210.03 
5 N/A 380.77 202.27 265.02 439.95 
5 N/A 22.22 11 .13 14.91 25.82 
3 N/A 5,992.12 3,097.71 4,116.60 7,017.78 
0 N/A 0.91 N/A N/A N/A 
0 N/A 0.17 N/A NIA N/A 
2 N/A 5,253.51 3,050.72 3,863.88 6,018.99 
1 N/A 0.69 N/A N/A N/A 
3 N/A 2.23 1.97 2.08 2.30 
4 N/A 43.34 26.96 32.71 45.42 

3 N/A 71 .70 34.84 47.55 85.22 
3 ProUCL 9.33 8.54 8.88 9.53 
0 NIA 0.85 N/A N/A N/A 
0 Cohen 1.11 0.79 0.92 1.19 
1 ProUCL 1.57 0.96 1.19 1.79 
3 N/A 3.18 N/A N/A N/A 
3 Cohen 1.07 0.73 0.86 1.14 
3 DU2 1.23 0.87 1.01 1.34 
4 DU2 1.41 0.76 0.99 1.63 
7 DU2 0.88 0.72 0.79 0.91 
1 N/A 0.12 N/A N/A N/A 
7 DU2 0.70 0.57 0.62 0.72 
0 N/A 2.91 1.92 2.29 3.08 
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Table 5-14 
Transformed Statistics and Upper Tolerance Limit 

Determination for Saturated Subsurface Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Transformed Statistics Grubbs Analysis and Test for Outllera 

Num 
Variable 

Samples 
NumDs NumNDs %NOs DLorMDC Minimum Maximum Mean Median 

Aluminum 42 38 0 0.00% 1.80 680.00 10,750.00 3,981 .25 3,400.00 
Antimony 42 0 42 100.00% 0.45 N/A N/A N/A N/A 
Arsenic 42 27 10 27.03% 0.77 0.89 2.50 1.41 1.30 
Barium 42 38 0 0.00% 0.09 2.70 120.00 44.37 37.50 

Beryllium 42 37 0 0.00% 0.04 0.06 0.52 0.24 0.18 
Cadmium 42 20 17 45.95% 0.05 -2.98 -1.43 -2.25 -2.32 
Calcium 42 40 0 0.00% 17.00 650.00 250,000.00 126,887.80 140,000.00 

Chromium 42 37 0 0.00% 0.07 0.34 2.59 1.51 1.41 
Cobalt 42 38 0 0.00% 0.1 2 -1 .02 1.53 0.19 0.05 
Copper 42 39 0 0.00% 0.25 -0.08 2.07 0.90 0.69 

Iron 42 36 0 0.00% 4.50 540.00 14,000.00 4,849.52 3,400.00 
Lead 42 38 0 0.00% 0.32 -0.24 1.89 0.78 0.69 

Magnesium 42 39 0 0.00% 4.30 6.11 8.95 7.66 7.74 
Manganese 42 39 0 0.00% 0.12 2.17 5.21 3.89 3.83 

Nickel 42 41 0 0.00% 0.14 -0.69 2.42 1.00 0.88 
Potassium 42 37 0 0.00% 48.00 210.00 2,000.00 925.38 810.00 
Selenium 42 0 42 100.00% 1.00 N/A N/A N/A N/A 

Silver 42 0 42 100.00% 0.19 N/A N/A N/A N/A 
Sodium 42 38 0 0.00% 69.00 5.83 8. 13 6.72 6.59 
Thallium 42 0 37 100.00% 0.76 N/A N/A N/A N/A 

Tin 42 38 0 0.00% 1.10 1.20 2.10 1.71 1.70 
Vanadium 42 38 0 0.00% 0.11 2.00 29.00 11 .26 8.05 

Zinc 42 40 0 0.00% 0.47 0.88 3.64 2.30 2.21 
Mercury 42 4 35 89.74% 6.50 6.80 9.00 7.93 8.12 

Carbon 14 42 0 42 100.00% 0.84 N/A N/A N/A N/A 
Ra-226 - Total 42 35 6 14.63% 0.09 0.18 0.90 0.42 0.39 
Ra-228 - Total 42 13 23 62.16% 0.26 0.35 0.74 0.52 0.53 

Lead 210 42 2 37 94.87% 0.86 0.20 0.52 0.36 0.36 
Thorium 228 42 39 0 0.00% 0.05 -1.71 -0.29 -0.91 -0.94 
Thorium 230 42 39 0 0.00% 0.03 -1.43 -0.02 -0.70 -0.69 
Thorium 232 42 36 1 2.70% 0.03 0.09 0.77 0.37 0.33 
Uranium 234 42 40 0 0.00% 0.04 0.10 0.85 0.35 0.32 

Uranium 235/236 42 1 39 97.50% 0.04 -2 .33 -2.33 -2 .33 -2.33 
Uranium 238 42 39 0 0.00% 0.03 -2 .28 -0.21 -1 .28 -1.43 

Total Uranium 42 42 0 0.00% N/A -1.44 0.99 -0.25 -0.36 
Notes: 
All metals results are in mi lligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (IJg/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (IJg/g) 

D- Detects 
ND - Non-detects 
DL - Detection Limit 
SD - Standard deviation 
MDC - Minimum Detectable Concentration (for Radiological constituents) 
N/A - Not Applicable 

set at the Detection Limit or the MDC. No statistics were used, therefore it is not a true UTL. 
set at 2 times the Maximum Detected Concentration in the data set 

NATIONVIEWIBHATE 
JV Ill , LLC 

Statistical 
Distribution Prior to Discordance 

Discordance 
Evidence that 

SD Skewness 
Discordance Test Test 

Critical Value 
the point Is an 

at5% 
Outlier? 

2,359.83 0.66 Normal 2.34 2.85 No 
N/A N/A N/A N/A N/A N/A 
0.46 N/A Gamma 1.95 2.70 No 

30.74 N/A Gamma 1.63 2.85 No 
0.15 N/A Gamma 1.60 2.84 No 
0.42 0.20 Non-parametric 1.94 2.56 No 

65,854.17 65,854.17 Normal 2.00 2.87 No 
0.60 -0.09 Lognormal 1.80 2.84 No 
0.73 0.19 Lognormal 1.84 2.85 No 
0.61 0.26 Non-parametric 1.90 2.86 No 

3,443.30 N/A Gamma 1.88 2.82 No 
0.64 0.17 Lognormal 1.75 2.85 No 
0.63 0.03 Lognormal 2.03 2.86 No 
0.82 -0.15 Lognormal 1.61 2.86 No 
0.81 -0.12 Lognormal 1.73 2.88 No 

492.09 0.34 Normal 2.46 2.84 No 
N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A 
0.62 0.63 Lognormal 2.28 2.85 No 
N/A N/A N/A N/A N/A N/A 
0.21 N/A Gamma 2.1 2 2.85 No 
7.78 N/A Gamma 1.72 2.85 No 
0.70 -0.04 Lognormal 1.91 2.87 No 
0.69 N/A Gamma 1.22 1.46 No 
N/A N/A N/A N/A N/A N/A 
0.19 N/A Gamma 2.17 2.81 No 
0.07 NIA Gamma 2.01 2.37 No 
0.23 NIA N/A N/A N/A N/A 
0.40 -0.22 Lognormal 1.57 2.85 No 
0.40 -0. 14 Lognormal 1.71 2.86 No 
0.20 N/A Gamma 1.59 2.82 No 
0.22 N/A Gamma 1.66 2.87 No 
N/A N/A N/A N/A N/A N/A 
0.58 0.25 Lognormal 1.85 2.86 No 
0.66 0.17 Non-parametric N/A N/A N/A 

Calculated UTLs and Percentiles 

Method 
Used for 

tofOutllera Non- 95%UTL 
90% 95% 99% 

Removed Detscta with 95% 
Percentile (z) Percentile (z) Percentile (z) 

Coverage 

4 NA 8,977.51 7,005.49 7,862.82 9,471.03 

0 N/A 0.45 N/A N/A N/A 
5 Cohen 2.51 2.00 2.21 2.64 
4 NA 148.86 89.64 110.81 158.21 
5 DU2 0.78 0.47 0.58 0.82 
5 Cohen 0.11 0.09 0.10 0.11 
2 N/A 265,856.37 211,283.32 235,208.28 280,087.51 
5 N/A 19.07 10.51 13.65 22.28 
4 DU2 8.21 3.79 5.34 10.12 
3 N/A 8.90 6.51 7.71 8.90 
6 N/A 15,675.41 9,656.21 11 ,873.79 16,822.07 
4 DL/2 10.36 5.45 7.24 12.33 
3 N/A 6,249.50 3,880.25 4,738.16 6,891.89 
3 N/A 322.78 158.26 216.30 388.71 
1 DU2 15.21 7.75 10.42 18.14 
5 N/A 1,970.82 1,556.02 1,734.80 2,070.1 6 
0 N/A 1.00 N/A N/A N/A 
0 N/A 0.19 N/A N/A N/A 
4 N/A 2,216.37 1,396.15 1,697.73 2,450.18 

5 N/A 0.76 N/A N/A N/A 
4 N/A 2.19 1.99 2.08 2.26 
4 N/A 33.77 21 .66 26.31 36.61 
2 N/A 40.95 22.30 28.98 47.36 
3 ProUCL 9.49 8.86 9.14 9.69 
0 N/A 0.84 N/A N/A N/A 
1 Cohen 1.01 0.71 0.82 1.07 

6 ProUCL 0.68 0.61 0.64 0.70 
3 N/A Ul N/A N/A N/A 
3 DU2 1.19 0.75 0.92 1.35 

3 DU2 1.50 0.95 1.16 1.70 
5 DU2 1.33 0.86 1.13 1.75 
2 DU2 1.13 0.70 0.85 1.19 
2 N/A 0.19 N/A N/A N/A 
3 DU2 1.06 0.61 0.78 1.23 
0 N/A 2.68 2.03 2.42 2.68 
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Transformed Statistics 

Variable 
Num 

NumDs Num NOs %NOs DLorMDC Minimum Maximum Mean 
Samples 

Aluminum 20 13 6 31 .58% 18 2.89 6.15 4.44 
Antimony 24 0 20 100.00% 3.1 N/A N/A N/A 
Arsenic 24 16 

-
4 20.00% 4.4 5.3o 21 .00 10.00 

Barium 24 24 0 0.00% 0.58 1.95 3.53 2.70 
Beryllium 24 0 24 100.00% 0.47 N/A N/A N/A 
Cadmium 24 .24 0 0.00% 0.45 -0.63 2.17 0.37 
Calcium 24 24 0 0.00% 34 13.06 13.82 13.44 

Chromium 24 16 7 30.43% 0.66 0.85 9.00 2.21 
Cobalt 24 1 23 95.83% 1.2 0.18 2.89 0.57 
Copper 24 10 14 58.33% 1.4 0.34 2.28 0.82 

Iron 24 17 7 29.17% 22 25.50 1,200.00 170.14 
Lead 24 0 24 100.00% 2.6 N/A N/A N/A 

Magnesium 24 24 0 0.00% 11 12.97 14.91 13.87 
Manganese 24 24 0 0.00% 0.25 -2.08 6.46 2.33 

Mercury 24 2 22 91.67% 0.027 -3.61 -1 .51 -3.36 
Nickel 24 12 11 47.83% 1.3 1.30 14.00 3.83 

Potassium 24 24 0 0.00% 240 8.68 12.15 10.15 
Selenium 24 12 11 45.83% 4.9 5.00 93.00 17.87 

Silver 24 0 24 100.00% 0.93 N/A N/A N/A 
Sodium 24 24 0 0.00% 92 14.00 16.38 15.26 
Thallium 24 0 24 100.00% 4.g N/A N/A N/A 

Tin 24 0 24 100.00% 5.8 N/A N/A N/A 
Vanadium 24 24 0 0.00% 1.1 2.22 4.42 3.34 

Zinc 24 14 10 41.67% 4.5 4.60 17.00 7.44 
Carbon 14 24 0 24 100.00% 8.6 N/A N/A N/A 

Ra-226- Total 24 23 0 0.00% 0.13 -1.24 0.74 -0.19 
Ra-228 - Total 24 22 6 0.00% 0.39 -0.56 1.19 0.34 

Lead 210 24 0 24 100.00% 3.1 N/A N/A N/A 
Thorium 228 24 3 21 87.50% 0.15 -1.90 -0.53 -1.50 
Thorium 230 24 9 14 60.87% 0.06 0.10 0.34 0.21 
Thorium 232 24 0 24 100.00% 0.061 N/A N/A N/A 
Uranium 234 24 23 0 0.00% 0.1 1.23 5.21 3.08 

Uranium 235/236 24 19 4 17.39% 0.06 0.21 3.90 0.76 
Uranium 238 24 23 0 0.00% 0.08 0.38 4.60 2.35 

Uranium Total 24 23 0 0.00% 0 1.47 5.69 3.45 
Alkalinity (as CaC03) 24 24 0 0.00% 1.1 4.05 5.95 5.12 

Ammonia 24 24 0 0.00% 0.022 -3.73 1.86 -0.85 
Nitrate 24 24 0 0.00% 0.019 -0.80 4.28 2.23 

Chloride 24 24 0 0.00% 12 7.50 10.09 8.90 
Nitrite 24 14 8 36.36% 0.0043 -5.45 -3.77 -4.95 

Sulfate 24 24 0 0.00% 0.5 8.01 9.68 8.67 
Sulfide 24 0 15 100.00% 23 N/A N/A N/A 

Total Dissolved Solids 24 24 0 0.00% 19 9.01 10.82 9.88 
Notes: 
All metals results are in micrograms per liter (IJg/L) 
Radiological results are in picoCuries per liter (pCi/L) with the exception of Total Uranium which is in micrograms per liter (IJg/L) 
D- Detects 
ND - Non-detects 
DL - Detection Limit 
MDC- Minimum Detectable Concentration (for Radiological constituents) 
SD -Standard deviation 
N/A -Not Applicable 

• MW-29-01 , MW-BG-04, S1-MW2, and TDS-MW02 were removed from the dataset due to elevated Detection Limits 

.. 1 •••••••• !Value set at the Detection Limit or the MDC. No statistics were used, therefore it is not a true UTL. 
• 1 Value set at 2 times the Maximum Detected Concentration in the Data Set 

NATIONVIEWIBHATE 
JV Ill, LLC 

Table 5-15 
Transformed Statistics and Upper Tolerance Limit 

Determination for Groundwater- Unfiltered Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Grubbs Analysis and Test for Outliers 

Discordance 
Evidence 

Median so Skewness 
Distribution Prior to Discordance 

Critical Value that the 
Discordance Test Test 

at5% 
point is an 
Outlier? 

4.20 0.95 0.66 Lognormal 2.04 2.33 No 
.. 

N/A N/A N/A N/A N/A N/A N/A 
8.90 4.84 N/A Gamma 1.74 2.44 No 
2.77 0.41 0.10 Lognormal 2.03 2.64 No 
N/A N/A N/A N/A N/A N/A N/A 
0.47 0.80 1.03 Non-parametric N/A N/A N/A 
13.38 0.22 0.30 Lognormal 1.72 2.64 No 
1.64 1.89 N/A Gamma 2.22 2.44 Yes 
0.18 0.79 1.83 N/A N/A N/A No 
0.47 0.66 1.21 Non-parametric N/A N/A No 

80.00 251 .60 N/A uamma 2.46 2.48 No 
N/A N/A N/A N/A N/A N/A N/A 

13.86 0.54 0.39 Lognormal 1.93 2.64 No 
2.56 1.85 -0.34 Lognormal 2.23 2.64 No 
-3.61 0.69 2.42 N/A N/A N/A N/A 
3.00 3.20 N/A Gamma N/A N/A No 
10.31 0.92 0.46 Lognormal 2.19 2.64 No 
12.39 19.72 N/A Gamma 2.03 2.29 No 
N/A N/A N/A N/A N/A N/A N/A 

15.37 0.69 -0.09 Lognormal 1.62 2.64 No 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
3.26 0.50 0.1 2 Lognormal 2.15 2.64 No 
6.45 3.29 N/A Gamma N/A N/A Yes 
N/A N/A N/A N/A N/A N/A N/A 

-0.12 0.49 -0.28 Lognormal 1.88 2.62 No 
0.29 0.44 0.19 Lognormal 1.91 2.60 No 
N/A N/A N/A N/A N/A N/A N/A 

-1 .51 0.30 1.41 Non-parametric N/A N/A No 
0.22 0.06 N/A Gamma 2.09 2.11 No 
N/A N/A N/A N/A N/A N/A N/A 
3.17 0.90 -0.04 Lognormal 2.37 2.62 No 
0.73 0.81 N/A Gamma 2.23 2.53 No 
2.36 0.96 0.06 Lognormal 2.34 2.62 No 
3.46 0.96 0.06 Lognormal 2.34 2.62 No 
5.30 0.52 -0.54 Normal 1.59 2.64 N/A 
-0.46 1.70 -0.21 Lognormal 1.60 2.64 No 
2.48 1.36 -0.77 Lognormal 1.50 2.64 No 
8.92 0.68 -0.32 Lognormal 1.75 2.64 No 
-5.15 0.59 0.90 Non-parametric N/A N/A No 
8.75 0.47 0.43 Lognormal 2.13 2.64 No 
N/A N/A N/A N/A N/A N/A N/A 
9.95 0.53 0.31 Lognormal 1.78 2.64 No 

# of Outliers 
Removed 

1 
4 
4 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
2 
0 
0 
1 
0 
1 
1 
1 
1 
0 
0 
0 
0 
2 
0 
9 
0 

Calculated UTLs and Percentiles 

Method Used 
for Non- 95%UTL 
Detects with gs•;. 

90% Percentile 95% Percentile 99% Percentile 

Coverage 
(z) (z) (z) 

ProUCL 1,042.43 229.53 371 .56 917.06 
N/A 3.1 0 N/A N/A N/A 

Cohen 25.93 16.78 19.50 25.32 
N/A 38.00 25.06 29.03 38.27 
N/A 0.47 N/A N/A N/A 

ProUCL 8.80 7.25 8.73 8.80 
N/A 1,136,663.50 908,786.41 983,605.19 1 '1 40,965.60 

Cohen 12.00 5.91 8.33 14.27 
ProUCL - ~: N/A N/A N/A 
ProUCL 9.80 6.80 9.05 9.80 
Cohen 1,306.82 508.84 811 .98 1,613.75 

N/A 2.60 N/A N/A N/A 
N/A 3,692,781.50 2,116,674.60 2,577,022.30 3, 727,645.20 
DU2 745.38 110.86 217.48 769.75 
N/A Q.~ N/A N/A N/A 

Cohen 21 .97 10.39 14.79 25.62 
N/A 212,143.56 82,758.79 115,443.61 215,542.28 

Cohen 129.52 52.65 81.51 156.42 
N/A 0.93 N/A N/A N/A 
N/A 20,989,585.00 10,310,931 .00 13,257,304.00 21,243,016.00 
N/A 4.90 N/A N/A N/A 
N/A 5.80 N/A N/A N/A 
N/A 90.02 53.82 64.55 90.80 

Cohen 16.95 11 .84 13.54 17.14 
N/A 8.60 N/A N/A N/A 
DU2 2.62 1.56 1.87 2.61 
DU2 3.99 2.49 2.92 3.95 
N/A 3.10 N/A N/A N/A 

ProUCL 0.99 0.31 0.82 0.99 
ProUCL 0.37 0.29 0.32 0.37 

N/A 0.061 N/A N/A N/A 
DU2 175.95 68.85 95.36 175.69 

Cohen 4.79 2.09 2.99 5.24 
DU2 98.07 35.87 50.86 97.92 
DU2 294.23 107.58 152.56 293.76 
N/A 386.57 298.44 329.60 388.05 
N/A 21 .39 3.75 6.94 22.03 
N/A 216.86 53.38 87.63 222.05 
N/A 35,039.73 17,502.94 22,371.89 35,452.81 

Cohen 0.02 0.02 0.02 0.02 
N/A 17,418.99 10,709.40 12,719.36 17,562.64 
N/A 23.00 N/A N/A N/A 
N/A 65,956.58 38,281 .91 46,401.92 66,565.21 
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Transformed Statistics 

Num 
Variable 

Samples 
NumDs 

Aluminum • 21 1 
Antimony 24 0 
Arsenic • · 21 16 
Barium 24 23 

Beryllium 24 0 
Cadmium 24 20 
Calcium 24 24 

Chromium 24 11 
Cobalt 24 2 
Copper 24 9 

Iron 24 7 
lead 24 0 

Magnesium 24 24 
Manganese 24 20 

Mercury 24 0 
Nickel 24 7 

Potassium 24 22 
Selenium 24 12 

Silver 24 0 
Sodium 24 24 
Thallium 24 0 

Tin 24 0 
Vanadium 24 23 

Zinc 24 18 
Notes: 
All metals results are in micrograms per liter (IJg/l) 

D- Detects 
ND - Non-detects 
Dl - Detection limit 
SD -Standard deviation 
N/A - Not Applicable 

Num NDs %NOs DL Minimum 

20 95.83% 18 3.29 
24 100.00% 3.1 N/A 
5 23.81% 4.4 4.40 
0 0.00% 0.58 1.84 

24 100.00% 0.47 N/A 
2 9.09% 0.45 -0.80 

.. 
0 0.00% 34 13.06 
11 50.00% 0.66 0.70 
21 91.30% 1.2 0.18 
14 60.87% 1.4 1.40 
17 70.83% 22 22.00 
24 100.00% 2.6 N/A 
0 0.00% 11 12.90 
0 0.00% 0.25 0.00 

24 100.00% 0.027 N/A 
15 68.18% 1.3 1.60 
0 0.00% 240 8.92 
10 45.45% 4.9 6.30 
24 100.00% 0.93 N/A 
0 0.00% 92 14.00 
24 100.00% 4.9 N/A 
24 100.00% 5.8 N/A 
0 0.00% 1.1 2.27 
6 25.00% 4.5 4.60 

• MW-BG-04, S1-MW2, and TDS-MW02 were removed from the dataset due to elevated Detection limits 

!II········Value set at the Detection limit. No statistics were used , therefore it is not a true UTL. 
• Value set at 2 times the Maximum Detected Concentration in the Data Set 

NATIONVIEW,BHATE 
JV Ill, LLC 

Maximum 

3.29 
N/A 

21 .00 
3.11 
N/A 
0.83 
13.82 
1.90 
1.82 

18.00 
47.50 
N/A 

14.95 
3.87 
N/A 
8.20 
11 .10 
23.00 
N/A 

16.30 
N/A 
N/A 
4.08 
26.00 

Table 5-16 
Transformed Statistics and Upper Tolerance Limit 

Determination for Groundwater Dissolved Metals - Filtered Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Grubbs Analysis and Test for Outliers 

Evidence 
Distribution Prior to Discordance 

Discordance 
that the Mean Median so Skewness 

Discordance Test Test 
Critical Value 

at5% 
point Is an 

Outlier? 

3.29 3.29 N/A 0.33 N/A N/A N/A No 
N/A N/A N/A N/A N/A N/A N/A N/A 
8.69 6.40 5.41 N/A Gamma 2.27 2.44 No 
2.59 2.56 0.35 -0.25 lognormal 1.49 

.. 
2.62 No 

N/A N/A N/A N/A N/A N/A N/A N/A 
0.08 0.15 0.53 -0.25 Non-parametric 1.43 2.60 No 
13.43 13.38 0.23 0.27 lognormal 1.69 2.64 No 
1.17 1.21 0.42 N/A Gamma 1.94 2.60 N/A 
0.40 0.18 0.56 2.35 N/A N/A N/A N·o 

8.86 6.51 7.21 N/A Gamma 2.16 2.62 No 
35.96 36.89 9.98 N/A Gamma 2.43 2.64 N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

13.86 13.83 0.54 0.37 lognormal 2.02 2.64 No 
1.81 1.46 1.24 0.33 lognormal 1.67 2.56 No 
N/A N/A N/A N/A N/A N/A N/A N/A 
5.16 5.31 2.68 N/A Gamma 2.23 2.60 N/A 
9.98 9.94 0.73 0.04 lognormal 1.53 2.60 No 
11.87 11 .52 4.40 N/A Gamma 1.51 2.60 No 
N/A N/A N/A N/A N/A N/A N/A N/A 

15.24 15.26 0.68 -0.17 lognormal 1.56 2.64 No 
N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 
3.26 3.22 0.45 -0.09 lognormal 1.83 2.62 No 
10.83 7.47 7.10 N/A Gamma 1.63 2.64 No 

Calculated UTLs and Percentile 
Method 
Used for 

#of Outliers Non- 95%UTL with 90% Percentile 95% Percentile 99% Percentile 
Removed Detects 95% Coverage (z) (z) (z) 

0 ProUCl ... '_!.,.;; - .... ~ N/A N/A N/A 
0 N/A 3.10 N/A N/A N/A 
0 Cohen 28.53 16.92 20.72 29.17 
1 NA 30.13 20.88 23.72 30.11 
0 N/A 0.47 N/A N/A N/A 
2 DU2 2.41 1.85 2.04 2.40 
0 NA 1,151 ,301.20 910,742.49 989,439.77 1 '155,866.50 
2 Cohen 2.50 1.79 2.01 2.49 
1 ProUCl ~ ~.;;; N/A N/A N/A 
1 ProUCl 57.46 24.59 35.60 63.02 
0 ProUCl 65.56 50.51 55.65 66.18 
0 N/A 2.60 N/A N/A N/A 
0 NA 3,630,926.70 2,085,525.20 2,537,243.60 3,665,078.60 
4 NA 118.65 29.83 46.79 108.84 
0 N/A 0.027 N/A N/A N/A 
2 ProUCl 15.89 9.42 11 .25 15.25 
2 NA 120,479.98 55,130.46 71,936.13 118,497.71 
2 Cohen 25.26 18.07 20.39 25.23 
0 N/A 0.93 N/A N/A N/A 
0 NA 19,972,499.00 9,923,033.30 12,707,578.00 20,209,785.00 
0 N/A 4.90 N/A N/A N/A 
0 N/A 5.80 N/A N/A N/A 
1 NA 73.73 46.22 54.35 73.68 
0 Cohen 56.28 28.98 40.84 69.87 
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-

Num 
Variable 

Samples 
NumDs Num NOs %NOs 

Aluminum 126 125 0 0.00% 

Antimony 126 0 123 100.00% 

Arsenic 126 91 32 26.02% 

Barium 126 126 0 0.00% 

Beryllium 126 107 17 13.71% 

Cadmium 126 74 48 39.34% 

Calcium 126 126 0 0.00% 
Chromium 126 126 0 0.00% 

Cobalt 126 125 1 0.79% 

Copper 126 125 0 0.00% 

Iron 126 126 0 0.00% 

Lead 126 125 1 0.79% 

Magnesium 126 124 0 0.00% 

Manganese 126 125 0 0.00% 

Mercury 126 38 82 68.33% 

Nickel 126 126 0 0.00% 

Potassium 126 124 0 0.00% 

Selenium 126 0 125 100.00% 

Silver 126 0 124 100.00% 
Sodium 126 125 0 0.00% 

Thallium 126 0 124 100.00% 

Tin 126 126 0 0.00% 
Vanadium 126 126 0 0.00% 

Zinc 126 125 0 0.00% 

Carbon 14 126 0 126 100.00% 
Ra-226- Total 126 99 24 19.51% 

Ra-228 - Total 126 39 74 65.49% 

Lead 210 126 7 111 94.07% 

Thorium 228 126 111 15 11 .90% 

Thorium 230 126 121 3 2.42% 
Thorium 232 126 113 13 10.32% 

Uranium 234 126 120 5 4.00% 

Uranium 235/236 126 8 118 93.65% 
Uranium 238 126 120 6 4.76% 

Total Uranium 126 125 0 0.00% 
Notes: 

Table 5-17 
Transformed Statistics and Upper Tolerance Limit 

Determination for Combined Soil Samples 
Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

Transformed Statistics 

DL or MDC Minimum Maximum Mean Median so 

1.70 5.08 9.85 8.24 8.19 0.87 
" 

0.42 -0.92 -0.54 -0.74 -0.73 0.01 
0.73 -0.26 1.55 0.39 0.26 0.28 

0.08 0.99 5.08 3.68 3.78 0.59 

0.04 -3.24 . 0.10 
-

-1.59 -1.64 0.90 

0.05 -3.02 -1 .31 -2.48 -2 .68 0.26 

15.67 6.48 12.92 11 .85 12.04 0.73 
0.06 -2 .63 3.04 1.43 1.50 0.89 
0.11 -1 .90 1.97 0.31 0.34 0.82 

0.24 -0.62 2.56 1.16 1.16 0.55 
4.20 5.19 9.90 8.21 8.27 0.94 

0.30 -1.05 2.40 0.81 0.77 0.68 

4.07 4.87 9.62 8.06 8.10 0.79 

0.11 1.25 5.89 4.18 4.22 0.90 

0.13 1.77 2.56 2.05 1.97 0.03 

45.00 -0.93 2.83 1.15 1.18 0.81 

0.94 4.42 8.56 6.92 6.91 0.72 

0.18 -0.09 0.34 0.09 0.10 0.01 

65.00 -1 .77 -1.43 -1 .60 -1.61 0.01 
0.72 4.87 8.52 6.78 6.73 0.89 

1.02 -0.37 0.00 -0.20 -0.20 0.01 

0.10 0.18 0.83 0.46 0.47 0.02 

0.44 -0.82 3.66 2.15 2.21 0.72 

6.10 0.18 3.85 2.40 2.40 0.72 

0.84 -0.17 0.18 0.05 0.10 0.01 

0.11 -1 .94 0.29 -0.82 -0.81 0.26 

0.31 -1 .35 0.29 -0.48 -0.53 0.12 

0.85 -0.19 0.59 0.13 0.18 0.03 

0.06 -2 .36 0.19 -1.01 -0.99 0.36 

0.03 -2 .12 0.44 -0.68 -0.69 0.32 
0.03 -3.06 -0.04 -1 .20 -1 .17 0.47 

0.04 -2.45 0.24 -0.99 -0.92 0.45 

0.04 -5.43 -1 .90 -2.71 -2.73 0.17 

0.03 -2.76 -0.11 -1 .23 -1 .19 0.41 

N/A -1 .99 0.99 -0.14 -0.10 0.46 

All metals results are in milligrams per kilogram (mg/kg) with the exception of Mercury which is provided in micrograms per kilogram (~g/kg) 
Radiological results are in picoCuries per gram (pCi/g) with the exception of Total Uranium which is in micrograms per gram (~g/g ) 

D - Detects 
NO - Non-detects 
DL - Detection Lim it 

MDC- Minimum Detectable Concentration (for Radiological constituents) 
SO - Standard deviation 
N/A- Not Applicable 

NATIONVIEW,BHATE 
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----- Value set at the Detection Lim it or MDC. No statistics were used, therefore it is not a True UTL. 

.. 

Calculated UTLs and Percentiles 

95% UTLwith 
90% 95% 99% 

Solution 95% 
Percentile (z) Percentile (z) Percentile (z) 

Coverage 

Non-parametric 13,722.27 11 ,051.42 12,643.17 15;629.02 

N/A 0.42 N/A N/A NiA 

Non-parametric 3.66 3.02 3.40 4.11 

Lognormaf 169.25 105.94 140. 1~ 236.80 

Lognormal 1.53 0.77 1.16 2.48 

Non-parametric_ 0.28 0.17 0.23 0.40 

Nornial 317,331 .59 269,324.04 297,985.62 351 ,749.97 

Lognormal 24.95 14.06 19.80 37.65 

Lognormal 7.70 4.40 6.14 11 .50 

Lognormal 12.96 8.24 10.80 .. 17.91 

Lognormal 23,049.48 12,768.09 18,167.00 35,203.09 

Lognormal 10.87 6.53 8.85 15.66 

Lognormal 16,990.65 9,878.f 7 13,639.47 24,982.80 . 

Lognormal 393.47 220.35 311 .30 595.21 

Non-parametric 10.76 9.77 10.35 11.45 

Lognormal 17.34 1o:o2 13.90 25.69 

Lognormal 5,077.12 3,019.17 4,113.17 7,346.50 

N/A 0.18 N/A N/A N/A 

N/A 65.00 N/A N/A N/A 

Lognormal 5,195.97 2,927.36 4,120.84 7,826.49 

N/A 1.02 N/A N/A N/A 

Non-parametric 2.10 1.90 2.08 2.27 

Lognormal 42.53 25.38 34.55 61 .58 

Lognormal 54.53 32.53 44.26 78.86 

N/A 0.84 N/A N/A N/A 

Lognormal 1.35 0.90 1.14 1.79 

Non-parametric 0.95 0.81 0.89 1.05 

Lognormal 1.04 0.87 0.97 1.18 

Lognormal 1.35 0.86 1.13 1.86 

Lognormal 1.55 1.08 1.34 2.01 

Lognormal 1.33 0.81 1.09 1.91 

Lognormal 1.43 0.92 1.20 1.97 

Non-parametric 0.08 0.06 0.07 0.10 

_ Non-parametric 0.75 0.62 0.69 0.84 

Non-parametric 2.43 2.01 2.36 2.69 
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Groundwater 
NMED Soli 

Groundwater New Mexico 
Variable Screening 

USEPA MCL0 Adminstrative 
Surface Soil UTL 

Levels" Code(NMAC) 

Table 5-18 
Summary of Soil and Groundwater Upper Tolerance Limits 

Basewide Background Study 
Holloman Air Force Base, NM 

NationViewiBhate Project Number: 9081001 

95% UTL with 95% Coverage 

Saturated Dissolved 
Subsurface Soli Subsurface 

Total 
Metals in 

Groundwater 
UTL Soil Groundwater 

UTL 
UTL 

UTL 

Combined Soil UTL 

Metals • Unlta are In rnalkll for Rlland IJSI/L for groundwater (except for llen:ury which Is In Ill/kg for lOll and pgiL for groundwater) 

Aluminum 78,100 so• NE 22,026.37 25,679.71 8,977.51 1,042.43 >-... ~,_~.-:.\; 13,722.27 
Antimony 31 .3 6 NE 0.41 0.40 0.45 3.10 3.10 0.42 
Arsenic 3.59 10 100 3.58 4.75 2.51 25.93 28.53 3.66 
Barium 15,600 2,000 1,000 151.17 175.57 148.86 38.00 30.13 169.25 

Beryllium 156 4 NE 1.95 2.39 0.78 0.47 0.47 1.53 
Cadmium 77.9 5 10 0.30 0.20 0.11 8.80 2.41 0.28 
Calcium NE NE NE 278 818.79 361,517.59 265,856.37 1,136 663.50 1151 301.20 317 331.59 

Chromium 219 100 50 25.62 9.69 19.07 12.00 2.50 24.95 
Cobalt 23c NE 50 7.49 8.38 8.21 38JIIIJ .' - ~- 7.70 
Copper 3,130 1,300 1,000 15.80 15.45 8.90 9.80 57.46 12.96 

Iron 54 800 NE 1,000 28 058.74 28,460.29 15,675.41 1,306.82 65.56 23,049.48 

Lead 400 15 50 9.67 14.27 10.36 2.60 2.60 10.87 
Maqnesium NE NE NE 21,159.18 14,324.84 6,249.50 3,692,781 .50 3,630,926.70 16,990.65 
Manganese 10,700 50 200 451.49 380.77 322.78 745.38 118.65 393.47 

Mercury 7 710 2 2 15.38 9.33 9.49 ~- 0.027 10.76 
Nickel 1,560 NE 200 16.95 22.22 15.21 21 .97 15.89 17.34 

Potassium NE NE NE 3,887.99 5,992.12 1,970.82 212,143.56 120 479.98 5,077.12 
Selenium 391 50 50 0.92 0.91 1.00 129.52 25.26 0.18 

Silver 391 100° 50 0.17 0.17 0.19 0.93 0.93 65.00 
Sodium NE NE NE 679.32 5,253.51 2,216.37 20,989,585.00 19,972,499.00 5,195.97 
Thallium 5.16 2 NE 0.70 0.69 0.76 4.90 4.90 1.02 

Tin 47 ooo• NE NE 1.79 2.23 2.19 5.80 5.80 2.10 
Vanadium 391 NE NE 33.76 43.34 33.77 90.02 73.73 42.53 

Zinc 23,500 NE 10,000 68.54 71 .70 40.95 16.95 56.28 54.53 
Radiological Constituents • Units are In pC~ II for soli and pCI/L for groundwater ucapt for Total Uranium which Is In 1111111 for Rll and IIIIL for groundwater) 

Carbon 14 NE NE NE 0.84 0.85 
Ra-226- Total NE 

5 30 
1.82 1.11 

Ra-228 -Total NE 1.27 1.57 
Lead 210 NE NE NE 1.34 3.18 

Thorium 228 NE NE NE 1.81 1.07 
Thorium 230 NE NE NE 2.64 1.23 
Thorium 232 NE NE NE 1.46 1.41 
Uranium 234 NE NE NE 2.60 0.88 

Uranium 235/236 NE NE NE 0.12 0.12 
Uranium 238 NE NE NE 1.75 0.70 

Total Uranium NE 30 30 4.09 2.91 
Natural Attenuation Parametere • Units are In mg/1. 

Alkalinity (as CaC03) 

Ammonia 
Nitrate 

Chloride 
Nitrite 

Sulfate 
Sulfide 

Total Dissolved Solids 
Notes: 
NE - Not established 
N/A- Not applicable 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

mg/kg - Milligrams per kilogram 
IJg/L - Micrograms per liter 

mg/L - Milligrams per liter 

NE NE 
NE NE 
10 10 

250. 250 
1 NE 

2so• 600 
NE NE 

soo• 1 000 

IJg/kg - Micrograms per kilogram 

pCi/g - PicoCuries per gram 
pCi/L - PicoCuries per liter 
IJg/g - Micrograms per gram 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

• New Mexico Environment Department (NMED) Soil Screening Levels, Rev. 5.0, August 200g 
• U.S. Environmental Protection Agency (USEPA) Maximum Contaminant Levels (MCLs), May 2009 
c USEPA Regional Screening Level , April 2009 
• USEPA Secondary Drinking Water Standard (May 2009) 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

[ , Value set at the Detection Limit. No statistics were used, therefore it is not a tnue UTL. a ••••••••• 1Value set at 2 times the Maximum Detected Concentration in the Data Set 

NATIONVIEW,BHATE 
JV Ill , LLC 

0.84 8.60 N/A 0.84 
1.01 2.62 N/A 1.35 
0.68 3.99 N/A 0.95 

3.38 3.10 N/A 1.04 
1.19 0.99 N/A 1.35 

1.50 0.37 N/A 1.55 
1.33 0.061 N/A 1.33 
1.13 175.95 N/A 1.43 

0.11 4.79 N/A 0.08 
1.06 98.07 N/A 0.75 

2.68 294.23 N/A 2.43 

N/A 386.57 N/A N/A 

N/A 21 .39 N/A N/A 
N/A 216.86 N/A N/A 

N/A 35,039.73 N/A N/A 
N/A 0.020 N/A N/A 

N/A 17,418.99 N/A N/A 

N/A 23.00 N/A N/A 
N/A 65 956.58 N/A. N/A. 

Total Dissolved Metals 
Dissolved Combined Soli 

Groundwater UTL 
Total 

in Groundwater 
Metals in UTLAbove 

AboveUSEPA 
Groundwater UTL 

UTLAbove 
Groundwater NMEDSoil 

MCL? 
AboveNMAC? 

USEPAMCL? 
UTLAbove Screening 

NMAC? Levels? 

Yes N/A Yes N/A No 

No N/A No N/A No 
Yes No Yes No Yes 
No No No No No 
No N/A No N/A No 

Yes No No No No 
N/A N/A N/A N/A N/A 
No No No No No 
N/A No N/A No No 
No No No No No 
N/A Yes N/A No No 
No No No No No 
N/A N/A N/A N/A N/A 
Yes Yes Yes No No 
No No No No No 
N/A No N/A No No 

N/A N/A N/A N/A N/A 
Yes Yes No No No 
No No No No No 
N/A N/A N/A N/A N/A 
Yes N/A Yes N/A No 

N/A N/A N/A N/A No i 

N/A N/A N/A N/A No I 

N/A No N/A No No 

N/A N/A N/A N/A N/A 

Yes No 
N/A N/A N/A 
N/A N/A N/A 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A NIA N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A NiA N/A 
N/A N/A N/A N/A N/A 

Yes Yes N/A N/A N/A 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
Yes Yes N/A N/A N/A 
Yes Yes N/A N/A N/A 
No N/A N/A N/A N/A 

Yes Yes N/A N/A N/A 
N/A N/A N/A N/A N/A 
Yes Yes N/A N/A N/A 

Table 5-18: Page 1 of 1 
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Reduction vi 
Potential 

l1J, ~~ I qr,. !2J 
·;,tz_ I ~2. 
/_10 .I . 

Remarks (odor, clarity, etc.) 

9/1/2008 
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MONITORING WELL SAMPLE COLLECTION FORM 

and Scientist 

Page v• .,. 1 

Remarks (odor, clarity, etc.} 

Backod study wen sampling Forms 
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~ .. _...,.· 
MONITORING WELL SAMPLE COLLECTION FORM 

~.=J!-JJ .. '\J~ Page 2 ot__.2. __ _ 

Environmental Engineers and Scientist 

LOCATION Site: H.tfF A Location lD: M W, t!) / Date: 7 //tJ / ~ 1( 
ProjectName: /Ji{c/<lw- .. J f.(,JI6 ProjectNoJPhase: 9'~!3/&D/ /d '1.()( RecordedBv: t:!~ I 

- ~ -~ ':I~~~~~,;:_..;;,;·. .,.,.. .... _ ~ ·~·.,.~~~~ "'y~· .. ~o?<.&:! •••• .,.,~..,:.,.-·~=~..:.~"'"'- <'(<:: ~ .... .,...,lo..-~' 

DATE TIME Water Volume 'Pumping Temp Cond. Dissolved Turbidity Reduction • i 

( dd ) (24 H } Level Removed Rate (C) pH ( S/ ) Oxygen (NTU) p 1 1. 1 Remarks (odor, clanty, etc.) 
mm yy r (BTOC) (mL) (mLpm} m em (m!llll o en Ia 

~'t/48f /~ID 1.9~ !t,OtO If)() rY''-:1. c,,rfO ~.Vf O.'S'1 /O.,u -19- ,. ... .. 

. 

Background Study Well Sampling Forms 9/1/2008 

(j 



CASING 
INFO 

Background Study Well Sampling Forms 

MONITORING WELL SAMPLE COLLECTION FORM 

9/1/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

.., 
~£J~J~\r.=; Page 1 of t:::7"-
Environmental Engineers and Scientist 

LOCATION Location ID: MW-24-05 

.:.:s<;..::..;:.;.:.;:;....;;;.;;.:~_;_c....;;....::.L.CP-'-ro=ject No./Phase: 9081001/03.01 

Water Quality Meter/ID#: ~S :Z: 
Other Eguipment/ID#: li[ M~-rz-e 

Date: /8 .. ~}'- Z"a?S"" 
Recorded~ ~ -mtJ» 
PID Type/ID#: Nlr 
Decon Method: Liquinox -·-

I 

Other Equipment/ID#: .A/A 
PPE Level: ..,.. ""·····""····'""·~;,; .. ,.,, ""···"''""'·•·""·'·"'··"'"'"'"""'"'"··"'''"'···'""""···"''"'········· ......•. 

I (A) Initial Depth to Water (ft BTOC): / L .. /8 
WELL INFO I<Bl Total Well Depth (ft BTOC){tl).5) 

(C) Water Coluinn Thickness (ft) (8-A): 

liD) Well Volume (gal) (C x.E): 

CASING Riseer/Well Casing Inner Diameter in 

· · INFO • (D) Casing Volume Multipller(galllin ft) 

DATE 
(mmddyy) 

TIME 
(24Hr) 

Water 
level 

(BTOC) 

7'Ul::J.OlSIUJ8ZS I //.~ 
79/ti;bg'lit)S~S' li /. 43. 

~ 

rwscN-,~ ~f1¢ 
'/. I 

Volume 
Removed 

(mll) 

~ 
/~ 

IMr/fJ 
• ;'t&JsnS 

0.50 

0.02 

Pumping 
Rate 

(mlpm) 

/(Jff.P 
/di-11 
11/lrL 
/I}~ 

Casing: Type PVC 

I (E) Casing Volume Multiplier (gal/lin ft): 

Screen Length (lin fl): 

Screen Info: Type: 

1.00 

0.04 

Temp.,/ 
(C) 

1.50 

0.10 

pH 
./ 

2.00 

0.16 

"" Cond. 
(mS/cm) 

Diam. (in) 

NA 

Size: 

3.00 

0.38 

Dissolved 
Oxygen 
(mg/1) 

lr/A&,:Z I:L Zl 114.5'1 Ill. II 
lbf.~ ':}(;51 ":/-.ID~ l/4._~___17-. 8'b 

2" 

4.00 

0.65 

Weather: ."S'"U.ftM..I_. liiiJ/ 5i?-' 
Background PID (ppm f. NA 
Breathing Zone PID (ppm): ~ 
Well Opening PID (ppm): J1//t 

5.0 

1.02 

6.0 

1.47 
~ 
2.611 

10 

4.08 

Turbidity 
(NTU) V 

Oxidation ../ 
Reduction 
Potential 

Remarks (odor, clarity, etc.) 

(mV) A_ 

4.11/ I IZ'I:'T ':114 v. /U) a:/ OJ" 
z.s~ I/ 3PY.I It I 

~~~li:t?l~lilz:fi latz 1 i1i·t ~~ .. 
~ 
~...~-

/¢?! 1 £f.7¥p.57ji5:~n-r.z#?' 1 i4~·s 
/~ n21. ~a~~(, /5.i'Z..~ (;)~ /. '1~ "; .. 1/_._8 &Js::•I~~i 

u 

uq-3~ 
fii<'~;,~:~ii?H~;:t~:ii~ti~~isi:rt~r.iTia~Jf~1f8mici~;±~\:~~~;;;~i: :'''· ._:. ": ).t· .. , 
JV/ W Z/1-fl);j MN ~4-es• 

Conversions I Stabilization Criteria 

1 L ; 0.26 gals Temp +/- 0.5 DO +1- 0.2 

1 gal; 3.79 L pH +/- 0.1 Turb +/-10 

Cond I +/- 25 ORP +/-10 

Background Study Well Sampling Forms 

No. ContainersNolume/Type 

1 I 500ml Poly_ I Metals· Total 

1 50Dml Polv Metals - Dissolved 

1 1L Poly Radchem 

5 1L Poly Radchem 

1 1L Poly Alkalinltv/TDS 

1 1LPoly Cl, N02, S04 

1 1LGtass Ammonia - 350 

1 5DOml Glass Nitrate, Nitrite 

1 250ml Poly Total Sulfide 

Preserv. 

HN03 

HN03 

NONE 

HN03 

NONE 

NONE 

H2S04 

H2S04 

ZnAc/NaOH 

Filter(YIN) Method Parameter(s) 

Yes 

9/18/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

-I 

~£)' J I~J;:::' ~.~~r,_ _... Page 2 of d-
environmental engineers and Scientist 

LOCATION Site; /J/AJ~ ~ Tl.nrL ~ Location ID: /11 W 2.4- ~ 1/)~ Date; 16~SEP-Z~Z9J'8' 
Project Name: ~~ Project No.IPhase: ~o 1r / t:Jt:J I ~.,0/ Recorded sv: K •. 7'lhJfYJJtlSt!JN 

'·' .-_ .. ;., .. ~·· ·.• •. -.-<:~:c·,•·r < :·· • • ,··, <_,,.,..., :-' '-:~., :,• -~-~._ .;; ,..·.:-.''''·'-'• •..• v. ~-><('·:-·: ··.···-·:, • :':"', - , •r.:. • •,··~•:,<:.-~• •.· -'...,.- ..• ,. -. .-:• ,.,_, __ ., ..• · ·•:·•·k···.···· · ,._,,.,, .... , •".<: ·,· , . i> ;.•,~;.•>,•,. • •• .-.-.:r.<:--~:-~,.,,,.<>,•:•:.· .. ;,···.·.' ,.,._,_.,,_,, ~--·· :~.•,'>!.':•.:,..····"···,· •·•:·>\'····:• <.•; .... -):.: ~-.•.-.·. ••• ,:.·.· ·.'-' .,,,.,,~··:· ,,_ •••• ., .;- ·.··,.;;-:, ,.;.-.•,-,. •:•.•.•; .•• ,., .. .,,"'':~·_,.,.,,,_ .•• ~-:-··;•.<·< •• --·:•-:-•···,- . ····~ ;.•!',' 

DATE TIME 
Water Volume Pumping 

Temp (;ond. 
Dissolved 

Turbidity 
Oxidation 

Level Removed Rate pH Oxygen Reduction Remarks (odor, clarity, etc.) 
{mmddyy) {24 Hr) 

(BTOC} (mL) (mlpm) 
(C) (mSicm) · (mg/1) (NTU) 

Potential 

rrrnn#K I)J9Z5' lh4.2- '---~ /tf!'#! ~liB ?'-!'~ IS'". ':I-' 5_qbj a; .. ~ 1/f:t . .3 " 

Background Study Well Sampling Forms 9/18/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

~.;J;...]_,!.\.r.;; Page . 1 of - -z:::::::-
Environmental Engineers and Scientist 

LOCATION Location ID: MW-24-03 
Project NoJPhase: 9081001/03.01 

PumpType/10#: tlto~ lwaterQualityMeter!ID#: YSI ,--- -- -.------

Other Equipment/ID#: 'D 
Tubing TypefDiameter in): Other Equipment!ID#: 

··.··,·:·-----· '"""-'-"· 

'A) Initial Depth to Water_(ft_BTOG): /-'f. ~ / :::J" !casi11g: Type PVC 

WELL INFO B) Total Well Depth (ft BTOC)· 'Z- E Casing Volume Multiplier (gal/lin ft : 

CASING 
INFO 

DATE 
(mmddyy) 

(C) Water Column Thickness (ftl_@-A): __ Screen Length (lin ft): 

(D) Well Volume (gal) (C x E): I Screen Info: Type: 

TIME 
(24 Hr) 

Water 
Level 

(BTOC) 

Volume 
Removed 

(mLI) 

0.50 

0.02 

Pumping 
Rate 

(mLpm) 

1.00 

0.04 

T~mp ./ 
(C) 

1.50 

0.10 

pH V 

2.00 

0.16 

Con d. 
/ 

(mSicm) 

Dlam. (in) 

Size: 

3.00 

0.38 

Dissolved 
Oxygen 
(mgll) 

2" 

4.00 

0.65 

./ 
Turbidity 

(NTU) 

1/d.2S'"I /~IB (jj /~ lt2.T.-FI':/;~":F I JJJ..~?-g 1At1.~145. r.f 

Date: /J!I•~zz;f?'g" 
Recorded By: ~1'HtJJ"J?.~i5bi\/ 
PIP Type/10#: JI/'A 
Deoon Method: Uquinox 

PPE Level: 

Weather: 

Background PID (ppm): 

Breathing Zone PID(ppm): 

Well OJ)ening PIP (ppm): 

5.0 

1,02 

6.0 

1.47 

D 

~ 
2.61f 

10 

4.08 

Oxidationy 
Reduction Remarks (odor, clarity, etc.) 

..._ 

w~;:~~$~~ ~1/t;f_/1 IZZ..tt I ?-.tk 
/4141 I.ZS .. ¢~1-:J,~ I/.3.51JI7.:9512$&, 1-Jt.;.!J I--t; 

1!3.4 /2.~1 oMs- - -~ ..1" 

/'_(),.,., f11rl. 

~~~/~.tid ~~~/~ r11_LJj I :J-:119 18.-.!19 I 8.%1:- I /S.:t- 1-/". z. 17h~.~ ~ 

~~-(lS8"lf¢$:lff.~ rsr z~ · _ 
J....::.t.;, I~ 

/eiP" 
1--Je" r~1 .M::=LLI _, t 

£I ~'5' 
~~~~~~~R~~J~~~-t~~iWru~~•a1~tlfli;tt6·t:~Jr~nt~!t-t:~~:}::f~i1~f~(~~t;_~~~~/;;y 
~(/)3 -hWY-24-03 

Conversions !Stabilization Criteria 

1 L = 0.26 gals Temp +f-0.5 DO +/-0.2 

1_gal = 3. 79 L _Q_H +/- 0.1 Turb +/-10 

Cond I +1- 25 ORP +/-10 

Background Study Well Sampling Forms 

;ZZ.~r;c· 5/ tf iih'~~¢·¢tt -~~. ef 2,2..,- ~7-~~- .33 z. z. -~ -"'·" 
No. ContainersNolumefType 

1 I 500ml Poly I Metals • Total 

500ml Poly Metals - Dissolved 

1L Poly Radchem 

5 1L Poly Radchem 

1L Poly Alkalinily/TDS 

1L Poly Cl, N02, S04 

tL Glass Ammonia - 350 

500ml Glass I Nitrate, Nitrite 

250m! PQI}t_ !Total Sulfide 

Preserv. 

HN03 

HN03 

NONE 

HN03 

NONE 

NONE 

H2S04 

H2S04 

ZnAc/NaOH 

Filter (Y/N) 

Yes 

Method 

~ 

Parameter(~ 

9/18/2008 

() 



MONITORING WELL SAMPLE COLLECTION FORM 

~ .-)• J "-r= ;:;;di..!:Jr _,...l __. 
Environmental Engineers and Scientist • • _. 

LOCATION ISite: 

DATE 
(mmddyy) 

Name: 

TIME 
(24 Hr) 

Water I Volume I Pumping 
Level Removed Rate 
BTOCI (mL) (mLpm) 

~Sbf IIP5 1/f'?f ~I /PIP ~9 //~5" ~-2 /~ 
fN'~ff"I//+.5""1/7-.ZtiS 115'~ I lfJ¢ 

1//tt-~ 

Background Study Well Sampling Forms 

Temp 1 _; 
(C) pH II" 

~---:-~ 17.56 
~'2.t'L ':f .IS=t-
2-t.3b ~~-~ 

Page 2 of ~ 

.-1!:; .•'.• ~~-~·:-: '';· •. ~~':·;~_-~..-..r;. ~-~':"-'-~·"'•·' •:."-!;:•-~· c;·~.;.;· .. :.~ f·~"~Y.' ,.,.:,o- .,,....,_.,~·-···'·~~~·.•io.;:;,;;c:;,;.;:-, ;~-.-:· 

1 Dissolve~ Turbidity 
Cond. Oxygen. 1 (NTU) 

(mS/cm) (mgfl) 

Oxidation _ / 
Reductlonv 
Potential 

J3.3s I f.·:ztlf I ~~ 13.3%~-~~~ 1-(6 .. 4 
-6,:3_ 

1.1. 3 I 112.14 I aS.. 84 1.- Z. t;Z> 

Remarks (odor, clarity, etc.) 

9/18/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

JJ~~if,""' of' we!( 4f'~J Wei'- l:tii'J Ca1..f If$ C,,.f f Jt , 

Background Study Well Sampling Forms 9/1/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

I 
I ~EJ~]j.\j~ r- .. '----~nf"l EnninPPr.• and Scientist 

Page 1 of I I 
Location ID: 

l(')t~- HAF Proje_ct.~o.l~_h._~se: 9081001/03.01 

ICA) Initial Depth to Water (ft BTOC): _L;5 • .::J ~~leasing: Typ~_ PVC _Diam. (in) 

WELL INFO (B Total Well Depth (ft BTOC: 

I<DJ Well Volume (gal)_~ I screen Info: I;-pe: Size: 

2" 

I Date: //fp S{iP -2LJI) 8' 
Record~(j.fu'_:_K. u7};d....,._.., <Art 

-"""·'~'" 

D 

I weather: Su.nnu - t 8'0 

Background PID (ppm): 
1 N'A 

lsreathing Zone PID (ppm): A/JJ 
lwell Opening PID (ppm): A//1-

CASING Riseer/Well Casing Inner Diameter (in) 0.50 1.50 

INFO (D) Casing Volume Multiplier(galllin ft) 0.02 ___ __Q,_1Q_ 

2.00 

0.16 

3.00 

0.38 

4.00 

0.65 

5.0 

1.02 

6.0 

1.47 

8.0 

2.61 

__!Q_ 
4.08 

Pumping . 
DATE R 1 Temp Reduc11on V 

(mmddyy) ( La e ) (C) Potential 
m~ ~ 

Oxidation 

Remarks jodor, clarity, etc.) 

/H -23./ _c:z......__ ~ ~ ,.~ _ _,.. 

/H¢ I~-. ~bd' A 00?16,. Arl_.-

~M~~"~- ~~~ /~.zL)4ZI~~::~zrzg.4-91n991a~~~~3 
~ ·-·.-.·· 

~ Kf)c'}f'f ..a I No. ContainersNolumeiTvDe Preserv. I Filter (YIN) I Method 

1 500ml Poly Metals- Total HN03 

l -----

1 500m1 Polv Metals - Dissolved HN03 Yes 
-

/r,_L 
;';~4t<::;~· 1 1LPolv Radchem NONE 

" "'I 0 ..... 1,, n ... ...l ... h,...m HN03 
---··-· 

1fTDS NONE 

1 1L Poly Cl, N02, S04 NONE 

1 Criteri;~_ 1 1L Glass Ammonia- 350 H2S04 

11 L_" 0.26g~ __ Temp +/- 0.5 I DO I +/- 0.2 1 500ml Glass Nitrate, Nitrite H2S04 

11 gai=3.79L I pH +/-0.1 I Turb I +1-10 1 250m1Pc;rly Total Sulfide 7n./i,./hJ ... I"\1 

Cond +/- 25 1 oRP 1 +/-10 1 · 1 1 1 1 1 1 r 

~ tfl !I,IJ%sed 4/w krfJis.. ~·gu:.{;ruur.'"-..._ ___ ~ 
~ 

~ 
llo2.D -rhC5l\P cloc.k w~ 

Background Study Well Sampling Forms 9/18/2008 
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MONITORING WELL SAMPLE COLLECTION FORM 

Background Study Well Sampling Forms 9/1/2008 
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MONITORING WELL SAMPLE COLLECTION FORM 

/") 

~EJ;...v .. \r.-2 Page 1 of --'-"" 
Environmental Engineers and Scientist 

LOCATION Location ID: MW-19-03 
Background Study- HAFI3 Project No./Phase: 9081001/03.01 

Pump jype/ID#: 'Siii;Ji;;;:·~,. '" ,.. . '"" , .. ,, 'T~~;:;~:Iit~·~~;~;,;~~;·' .• f/5t.,.,. • IPID Type/ID#: PA 
Other Equipment/ID#: Pecon Method: Li uinox 

k;,l,S::,:;;:;.:,~~;,:,s=M,!!t!;..,.,===="""'=,!i'O~~h~-.e;:r.;:_E:::_.~~-~~i~;:~; ... ~;n:;.~,;:;~~;,:.#:~-:. PPE Level; D 

I<A}Ini1ialPepthtoW!jter(ft_f3JOC): 1:>.,;> leasing: Type PVC Piam.(in} 2" lweather: s~ 59• 
WELLINFO~~~~~~~~~~~~~------~~~~~~~~~~~----~~~---------F~~~~~~--~L7~ 

CASING 
INFO 

I<Dl Well Volume (gal) (C x E): NA I screen Info: Type: Size: lwell Opening£'!() (ppm): A/A 
RiseerMiell Casing Inner Diameter (in) 0.50 . 1.00 1.50 2.00 3.00 4.00 5.0 6.0 

(D) Casing Volume Multiplier(galllin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1,02 1.47 

Water Volume 

8.0 

2.61 

I 10 

I 4.08 

DATE 
(mmddyy) 

TIME 
(24 Hr) 

Level 
(BTOC) 

Removed 
(mLI) 

Pumping 
Rate 

(mLpm) 

TempV 
(C) 

pH/ Cond . ./ 
(mS/cm) 

Dissolved 
Oxygen 
(mg/11 

Turbidityr 
(NTU) 

Oxidation 
Reduction 
Potential 

Remarks (odor, clarity, etc.) 

(mV) 

Dl~~l 1i·Hkl ¢ I/¢¢ I'~~?I~W l~;'t)~ "·~I £29 1 5~~ o;r j~q~ ~1$ /01'~/. 7 .o;..,~ it ~t; ~-41 4-.~9 ~:z~ 

wrs~l15 fljUt~4S~ 1/~l:f,:J~ 1~!).(-~l.-~~ 1~7-41 ~ 'f. (Jg~ 15.l/L_ ~4i/IL/~9f !'l.lf 9-.3B:Zi5.b"' :t-96. 31-__ : 
'1114i:J<2 ~'/~(,$ 1/5.9.$_ I~ I L91¢ V'~ ?Z 1:/. 3g 12~1$15.-l~ _ _LM_~_ZI ~"- 9 
mt'l~,~~~-~~tY:hf(Zf~I .(<rJ.reJ/1!-.r~l.n .~r: .J~<#~J.~~Z:/..-.--lf4.{f!~l.t~~2 

No. ContainersNolume/Type Preserv I Filter (YIN) 

1 500ml Poly Metals- Total HN03 

1 50Dml Polv Metals- Dissolved HN03 I Yes 

1 1L Poly Radchem NONE 

"f':J{lJ 5 1L Poly Radchem HN03 
::{}<~t ~{>·~/;:~~~::,~;:::: ::· '>. 1 1L Poly Alkalinity/TDS NONE 

MW-19-03 1 1L Poly Cl, N02, S04 NONE 

Conversions Stabilization Criteria 1 1L Glass Ammonia - 350 H2S04 

1 L = 0.26 gals Temp +/-0.5 DO +I- 0.2 1 500ml Glass Nitrate, Nitrite H2S04 

1 gal=3.79 L pH +/-0.1 Turb +/-10 1 250ml Poly Total Sulfide ZnAc/NaOH 

Cond +/-25 ORP +/-10 

Background Study Well Sampling Forms 

f~d.A-1 
, 
•• 

{I' 

'r 

•• 
Method Parameter(s) 

9/18/2008 



'-o; 

MONITORING WELL SAMPLE COLLECTION FORM 

~.=J' j 'X"f:=: . P<;~ge 2 of ~ .;.:.:tJ r .r- __. 
Environmental Engineers and Scientist . 
LOCATION Site: lOW 112~ ".HilT#:/ Location ID: fYJ,l'Y- I '1- gJ~ Date: Ji/-~~~S' 

I Proiect Name: HW lh&.-- .LAL.:u... Project No./Phase: (/Jt:>ft /IJt:J/ oa~o1 Recorded By: K;.,-?7---- -""<:ltrl I 

·,~,. '·" ······•···· ;.,,,·,~··:1••·.,~.~--!~·'''""'' •·;~.'<•.•-'~ :-,; .••'·-~'.'•;,: • ;•-; --::~\•i"'".~-'·'""" ~'~'"! <;. ,,. __ ,,,.,·~--,•_.'.."<,.;..~·,'>',"•>'''l-'·~'·"~'""'"•' .-,,J--.•;· •· ·'·<·:'>~;-.;;.-•:'>. >•!•.~~;,• ..• .,~-':•:--·.··~'' •'· . : '•' ·''-~·-:•• '-' ·•-.· ,,•:~.' .1-,o;, .. :~-·;_,•,:.~;;.:;-.-.:,':" ,·;c,•, :_->: • ·:-:-·~·'"'-'" ,:; ·" ''· ·•.. ; ·'i'' •: ··~; 

DATE TIME Water· Volume· . Pumping 
Temp Cond. 

Dissolved 
Turbidity 

Oxidation 
Level Removed Rate pH Oxygen Reduction Remarks (odor, clarity, etc.) 

(mmddyy) (24Hr) 
{BTOCl !mLl lmLpmJ 

(C) (mS/cm) 
rma/11 

(NTU) 
Potential 

/::1~'1!7- ,~AJIC /(J!f4f 1'1."?-il ?:.3~ ..Zfi.Ob 3.~~ IZJ .. .Z~ /~"'T. '8' 
?'7/"'T~ ·I:J=:r-.- .c'IJL ..... £.-6 . 

. . 

. 
•. . . 

Background Study Well Sampling Forms 9/18/2008 
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MONITORING WELL SAMPLE COLLECTION FORM 

Background Study Well Sampling Forms 9/1/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

Db,.W~wtp.. w, Mw41-¢4 1~ wtil -to MW41- t}3 o.dJWtt+ IV 

Background Study Well Sampling Forms 9/1/2008 

C) 



1---J.-o, 

~EJi-J)..\-rE 
Environmental Engmeers and Scientist 

( 
) 

MONITORING WELL SAMPLE COLLECTION FORM 

Location ID: MW3033-Q1 LOCATION Site: 
Project Nama: Background Study - HAFB Project NoJPhase: 9081001/03.01 

Pump Type/ID#: G..e-o Ita.""'-() Water Quality Meter/ID#: "( L • 
_,~ ?/5~ 

EQUIPMENT Water Level Indicator Tvpe/ID#: tf.tr-o ""- Other Equipment/ID#: re,~ CA._........., _t.~ 
Tubing Type/Diameter (in): 1/q Other Equipment/ID#: 

(A) Initial Depth to Water (It BTOC): :J.Jf.l Casing: Type PVC Diam. (in) 2" 

WELL INFO 
(B) Total Well Depth (It BTOC): ..JD. "f{ (E) Casing Volume Multiplier (gal/lin It): 

(C) Water Column Thickness (ft) (B·A): Screen Length (lin It): 

I(D) Well Volume (gal) (C x E): Screen Into: Type: Size: 

CASING Riseer/Well CasinQinner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 

INFO (D) Casing Volume Multiplier(gal/lin It) 0.02 0.04 0.10 0.16 038 0.65 

Water Volume Pumping Dissolved 
DATE TIME 

Level Removed Rate 
Temp 

pH Cond. 
Oxygen 

Turbidity 
(mmddyy) (24 Hr) ::zr7c> (mll) (mlpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) 

ir7+-R-. n~t'f illDI~ i} 100 .J (. ft 7· 3~ ao.t1 If/.~ 3 7.f 
ttL_.f'tP tr..Z~ 

,. 23.il. ja_o_p nn .Jo. 7? 7. 27 ZT,(.7 BrJ,t.f "lO-;, 
·r-?-ot ·~ ~.J. 1:12•/L ··ov o 1/lo 7tJ 1'5 7.l 1 Z..(.l-J 'f, LK. tJ 
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1 500ml Poly Metals· Total HN03 
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I "1 :1,2 5 1L Poly Radchem HN03 

Samole ki.nllflcatlon 1 1L Poly Alkalinlty/TDS NONE 
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1 L = 0.26 Qals Temp +1-0.5 DO +I· 0.2 1 500ml Glass Nitrate, Nitrite H2S04 
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Cond +I· 25 ORP +1·10 
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Data Validation Report 

Data Validation Report 
Holloman Background-Study 

SDG D8I040185 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3, 2008. One aqueous sample was taken from the Background 
Study area for analyses. All analyses were performed by TestAmerica Laboratories in St. 
Louis, Missouri. The specific sample included in this validation was: 

SampleiD Matrix Collection Analyses (Method Number) 
Date 

Carbon 14 (C-01-1), Isotopic Thorium (A-01-R), 
TDS-MW01 Water 09/03/08 Isotopic Uranium (A-01-R), Lead-210 (STL-RC-

0211), Radium-226 (903.0), Radium-228 (904.0) 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April1997). 

Sample Handling and Holding Times 
The sample was properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
Thorium-230 was detected in the method blank. Since the normalized absolute 
difference between the sample and method blank was less than 2.58, this radionuclide 
was qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above the upper control limit. Since the sample didn't yield a 
positive result for Lead-210, no qualification was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD and relative percent difference (RPD) for Carbon 14 were outside QC limits. 
The results were cross referenced with the LCS, which was in control, and no 
qualification was required. 
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Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the control limits. 
Sample re-extraction and corrected results along with no detection for Lead-210 
concluded no necessity for qualification. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

TDS-MWOl Thorium230 0.201 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
Holloman Background-Study 

SDG D81050142 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3-4, 2008. Two aqueous samples and twelve soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (Method Number) 
Date 

MW3903 9/03/08 
Water 

TDS-MW02 9/04/08 

BWBG-SB01-0.5 9/03/08 

BWBG-SBO 1-20 9/03/08 

BWBG-SB01-39 9/03/08 

BWBG-SB02-0.5 9/03/08 

BWBG-SB02-10 9/03/08 
Carbon 14 (C-01-1), Isotopic Thorium (A-01-
R), Isotopic Uranium (A-01-R), Lead-210 

BWBG-SB02-20 9/03/08 
(STL-RC-0211), Radium-226 (903.0), 

Soil 
Radium-228 (904.0) 

BWBG-SB26-0.5 09/04/08 

BWBG-SB26-11 09/04/08 

BWBG-SB26-22 09/04/08 

BWBG-SBll-0.5 09/04/08 

BWBG-SB11-14 09/04/08 

BWBG-SBll-28 09/04/08 

This data was validated against the laboratory's quality assurance/quality control limits 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], Aprill997). 
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Sample Handling and Holding Times 

Data Validation Report 
Holloman Backgrourut Study 

SDG 081050142 

The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
No radionuclides were detected in the method blanks. 

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above QC limits associated with all soil samples as well as 
sample MW3903. No sample detection of lead was reported therefore, no qualification 
was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD percent recovery (%R) and relative percent difference (RPD) for Carbon 14 
were outside QC limits associated with the aqueous samples. The MS %R was outside 
control limits for Lead-210, associated with the soil samples. The results were cross 
referenced with the LCSs and sample data (of which no detections were reported). 
Therefore, no qualification was required. 

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the lower control limit 
for TDS-MW02 and MW3903. The samples were re-extracted with a reduced aliquot to 
minimize matrix interference. The lead carrier recovery was outside the upper control 
limit for BWBG-SB02-10 and BWBG-SB26-0.5. The barium carrier recovery for 
Radium 226 was below control limits for samples BWBG-SB01-0.5, BWBG-SB26-ll, 
BWBG-SB26-22, and BWBG-SB 11-0.5 and above QC limits for Radium 228 in sample 
BWBG-SB02-20. Finally, the Lead-210 LCS carrier recovery for TDS-MW02 was 
outside limits. Sample results were corrected for tracer recovery and cross referenced 
with the LCS data and sample results. Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the TDS-MW02 sample was reduced which 
resulted in the Lead-210 reporting limit not being met. The Radium 228 reporting limit 
for BWBG-SB01-0.5, BWBG-SB26-ll, BWBG-SB26-22, BWBG-SBll-0.5, BWBG
SB11-14, and BWBG-SB11-28 was not met due to reduced barium carrier recovery. The 
minimum detectable activity (MDA) was met and no qualification of the sample data was 
required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria. The data is 100% complete. 
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Data Validation Report 
Holloman Background_Stud_y 

SDG 081060139 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 4-5, 2008. Five aqueous samples and twelve soil samples were 
taken from the Background Study are afor analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in this 
validation were: 

SampleiD Matrix Collection Analyses (Method Number) 
Date 

TDS-MW03 9/05/08 

TDS-MW03-A 9/05/08 

MW38-01 Water 9/04/08 

MW37-06 9/04/08 

MW24-01 9/05/08 

BWBG-SB04-0.5 9/04/08 

BWBG-SB04-23 9/04/08 

BWBG-SB04-45 9/04/08 Carbon 14 (C-01-1), Isotopic Thorium (A-

BWBG-SB03-0.5 9/05/08 
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 

BWBG-SB03-15 9/05/08 Radium-228 (904.0) 

BWBG-SB03-30 9/05/08 
Soil 

BWBG-SB05-0.5 9/05/08 

BWBG-SB05-18 9/05/08 

BWBG-SB05-35 9/05/08 

BWBG-SB07 -0.5 9/05/08 

BWBG-SB07-18 9/05/08 

BWBG-SB07-35 9/05/08 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999) and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], April1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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Thorium 228 and 230 were detected in the method blank associated with the soil samples. 
Those sample concentrations that resulted in the normalized absolute difference, between 
the sample and method blank, to be less than 2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above the upper control limit associated with all aqueous 
samples as well as samples BWBG-SB03-30, BWBG-SB05-0.5, BWBG-SB05-18, 
BWBG-SB05-35, and BWBG-SB07-0.5 indicating a potential positive bias. Since the 
associated samples didn't yield a positive result for Lead-210, no qualification was 
required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD percent recovery (%R) and relative percent difference (RPD) for Carbon 14, 
associated with the aqueous samples, were outside QC limits. Also, the Lead-210 MS 
%R was outside control limits for samples BWBG-SB03-30, BWBG-SB05-0.5, BWBG
SB05-18, BWBG-SBOS-35, and BWBG-SB07-0.5. The results were cross referenced 
with the LCS and sample data. Since there was no detection for Lead-210 and Carbon 
14; no qualification was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (TDS
MW03) and duplicate for Radium 228 was exceeded. This radionuclide was qualified as 
estimated, "J", in both the sample and duplicate. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the lower control limit 
for the aqueous samples. The samples were re-extracted with a reduced aliquot and 
results were acceptable. The lead carrier recovery was outside the upper control limit for 
TDS-MW03, MW37-06, BWBG-SB04-23, BWBG-SB04-45, BWBG-SB03-0.5, BWBG
SB03-15, BWBG-SB07-18, and BWBG-SB07-35. Finally the Lead-210 LCS carrier 
recovery was outside limits for the above mentioned samples including BWBG-SB04-
0.5. Sample results were corrected for carrier recovery and compared to associated LCS 
recovery criteria. Combined with the fact that Lead 210 was not detected in any sample, 
no qualification was required. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter 

TDS-MW03 Radium 228 

TDS-MW03-A Radium 228 

BWBG-SB04-45 
Thorium 228 

Thorium230 

BWBG-SB03-0.5 
Thorium 228 

Thorium 230 

BWBG-SB03-30 
Thorium 228 

Thorium 230 

BWBG-SB05-0.5 Thorium228 

BWBG-SB05-35 
Thorium 228 

Thorium230 

BWBG-SB07-0.5 Thorium228 

BWBG-SB07-18 
Thorium 228 

Thorium 230 

*Results are reported in picoCuries per liter (pCiJL) 
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*Qualifier 

1.371 

0.791 

0.391 

0.441 

0.0941 

0.261 

0.151 

0.361 

0.291 

0.371 

0.331 

0.351 

0.441 

0.481 
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Data Validation Report 
Holloman Backgrouriit"Study 

SDG 081090195 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 5-8, 2008. Seven aqueous samples and twenty seven soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in 
this validation were: 

SampleiD Matrix Collection 
Analyses (Method Number) 

Date 
MW30&33-02 9/07/08 
MW30&33-01 9/07/08 
SS61-MW01 9/07/08 
MW-29-01 Water 9/07/08 
MW04-01 9/08/08 
S1-MW5-A 9/08/08 
S1-MW5 9/08/08 
BWBG-SB 12-0.5 9/05/08 
BWBG-SB12-10 9/05/08 
BWBG-SB12-20 9/05/08 
BWBG-SB 18-0.5 9/06/08 
BWBG-SB18-18 9/06/08 
BWBG-SB18-35 9/06/08 
BWBG-SB20-0.5 9/06/08 
BWBG-SB20-20 9/06/08 
BWBG-SB20-40 9/06/08 Carbon 14 (C-01-1), Isotopic Thorium 
BWBG-SB20-40-A 9/06/08 (A-01-R), Isotopic Uranium (A-01-R), 
BWBG-SB 19-0.5 9/06/08 Lead-210 (STL-RC-0211), Radium-226 
BWBG-SB 19-0.5-A 9/06/08 (903.0), Radium-228 (904.0) 

BWBG-SB19-25 9/07/08 
BWBG-SB19-49 Soil 9/07/08 
BWBG-SB25-0.5 9/06/08 
BWBG-SB25-15 9/06/08 
BWBG-SB25-15A 9/06/08 
BWBG-SB25-35 9/06/08 
BWBG-SB08-0.5 9/07/08 
BWBG-SB08-20 9/07/08 
BWBG-SB08-20-A 9/07/08 
BWBG-SB08-45 9/07/08 
BWBG-SB21-0.5 9/06/08 
BWBG-SB21-20 9/06/08 
BWBG-SB21-20-A 9/06/08 
BWBG-SB21-40 9/06/08 
BWBG-SB21-40-A 9/06/08 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S.· Department of 
Energy [DOE], April1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
Thorium 230, Uranium 234, and uranium 238 were detected in the method blank, 
associated with samples BWBG-SB12-0.5, BWBG-SB12-10, BWBG-SB12-20, BWBG
SB18-0.5, BWBG-SB18-18, BWBG-SB18-35, BWBG-SB20-0.5, BWBG-SB20-20, 
BWBG-SB20-40, BWBG-SB20-40-A, BWBG-SB 19-0.5, BWBG-SB 19-0.5-A, BWBG
SB19-25, and BWBG-SB19-49. Also, Thorium 228 and 230 were detected in the method 
blank associated with BWBG-SB25-0.5, BWBG-SB25-15, BWBG-SB25-15A, BWBG
SB25-35, BWBG-SB08-0.5, BWBG-SB08-20, BWBG-SB08-20-A, BWBG-SB08-45, 
BWBG-SB21-0.5, BWBG-SB21-20, BWBG-SB21-20-A, BWBG-SB21-40, and BWBG
SB21-40-A. Those sample concentrations that resulted in the normalized absolute 
difference, between the sample and method blank, to be less than 2.58 were qualified 
estimated "J". 

Laboratory Control Sample (LCS) 
The LCS recovery for Lead-210, associated with MW30&33-02, SS61-MW01, MW04-
0l, and BWBG-SB20-40, was outside QC limits. Since the there were no positive 
results; no qualification of the data was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS and/or MSD percent recoveries (%Rs) for Lead-210 were outside QC limits 
associated with the soil samples as well as Carbon 14 MS %Rs. The Carbon 14 MSD 
%Rs and RPDs for the aqueous samples were outside control limits, as well. The results 
were cross referenced with their LCSs, which were in control with the exception of 
BWBG-SB20-40 which didn't yield a detection for lead and carbon, and no qualification 
was required. 

Project Specific Quality Assurance/Quality Control 
Seven field duplicate samples were submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the samples (S l
MW5, BWBG-SB20-40) and the duplicates were exceeded for Thorium 230. The RPD 
between the sample (BWBG-SB 19-0.5) and the duplicate was exceeded for Radium 226, 
Uranium 234, and Thorium 230 and 232. These radionuclides were qualified as 
estimated, "J", in the original and duplicate samples. 
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Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries were outside control limits for all 
aqueous samples and most soil samples. Also, the Lead-210 LCS carrier recoveries for 
samples BWBG-SB12-0.5, BWBG-SB12-10, BWBG-SB12-20, BWBG-SB18-0.5, 
BWBG-SB 18-18, BWBG-SB 18-35, BWBG-SB20-0.5, BWBG-SB20-20, BWBG-SB20-
40-A, BWBG-SB19-0.5, BWBG-SB19-0.5-A, BWBG-SB19-25, BWBG-SB19-49, 
MW30&33-0l, MW-29-01, Sl-MW5-A, and Sl-MW5 were outside limits. The LCS 
tracer recovery for Thorium 229 was outside QC limits for all aqueous samples. Finally, 
the barium carrier recovery for Radium 226 was outside control limits for samples 
BWBG-SB12-10, BWBG-SB12-20, BWBG-SB18-18, BWBG-SB20-40-A, BWBG
SB25-0.5, BWBG-SB21-20, BWBG-SB21-40, and BWBG-SB25-15. Sample results 
were corrected for carrier recovery and/or re-extracted and compared to LCS recoveries. 
Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous samples with the exception of 
MW30&33-02, SS61-MW01, and MW04-0l, were reduced which resulted in the Lead-
210 reporting limit not being met. The minimum detectable activity (MDA) was met and 
no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

S1-MW5 Thorium 230 0.151 
S1-MW5-A Thorium230 0.1031 

Uranium 234 0.241 
BWBG-SB 12-0.5 Uranium 238 0.231 

Thorium 230 0.481 
Uranium 234 0.391 

BWBG-SB12-10 Uranium 238 0.241 
Thorium 230 0.381 
Uranium 234 0.1341 

B WBG-SB 12-20 Uranium 238 0.0861 
Thorium 230 0.241 

BWBG-SB18-0.5 
Uranium 234 0.461 
Uranium 238 0.311 

BWBG-SB18-18 
Uranium 234 0.128 1 
Thorium 230 0.301 
Uranium 234 0.0981 

BWBG-SB18-35 Uranium 238 0.1401 
Thorium 230 0.301 
Uranium 234 0.281 

BWBG-SB20-0.5 Uranium 238 0.1921 
Thorium 230 0.401 
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Summary of Qualified Data 

Sam.pleiD. Parameter 
. 

Uranium 234 
BWBG-SB20-20 Uranium238 

Thorium 230 
Uranium 234 

BWBG-SB20-40 Uranium238 
Thorium230 
Uranium234 

BWBG-SB20-40-A Uranium 238 
Thorium230 
Radium 226 
Uranium234 

BWBG-SB19-0.5 Uranium 238 
Thorium230 
Thorium 232 
Radium 226 
Uranium 234 

BWBG-SB19-0.5-A Uranium 238 
Thorium230 
Thorium232 
Uranium 234 

BWBG-SB19-25 Uranium 238 
Thorium230 
Uranium 234 

BWBG-SB19-49 Uranium 238 
Thorium230 

BWBG-SB25-0.5 
Thorium228 
Thorium 230 

BWBG-SB25-15 Thorium 230 

BWBG-SB25-15A Thorium 228 
Thorium 230 

BWBG-SB25-35 Thorium228 
BWBG-SB08-0.5 Thorium 228 

BWBG-SB08-45 
Thorium 228 
Thorium 230 

BWBG-SB21-0.5 Thorium228 

BWBG-SB21-20 
Thorium228 
Thorium 230 

BWBG-SB21-20-A 
Thorium 228 
Thorium230 

BWBG-SB21-40 Thorium228 
Thorium230 

BWBG-SB21-40-A 
Thorium 228 
Thorium 230 

*Results are reported in picoCuries per liter (pCi/L) 
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*Qualifier 

0.221 
0.0801 
0.241 
0.551 
0.441 
0.791 
0.351 
0.331 
0.391 
0.381 
0.271 
0.321 
0.621 
0.0881 
0.701 
0.451 
0.501 
1.371 
0.451 
0.511 
0.431 
0.551 

0.1801 
0.2251 
0.51 1 
0.341 
0.391 
0.221 
0.121 
0.161 
0.351 
0.371 
0.381 
0.321 
0.401 
0.221 
0.271 
0.221 
0.341 
0.291 
0.351 
0.231 
0.381 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver; Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 7-9, 2008. Four aqueous samples and thirteen soil samples were 
taken from the Background Study are for analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in this 
validation were: 

SampleiD Matrix Collection Analyses (Method Nnmber) 
Date 

S1-MW2 9/09/08 

S1-MW1-A 9/09/08 
Water 

S1-MW1 9/09/08 

MW-BG-04 09/08/08 

BWBG-SB06-0.5 9/07/08 

BWBG-SB06-25 9/07/08 

BWBG-SB06-50 9/07/08 

BWBG-SB09-0.5 9/08/08 Carbon 14 (C-01-1), Isotopic Thorium (A-

BWBG-SB09-30 9/08/08 
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 

BWBG-SB09-30-A 9/08/08 Radium-228 (904.0) 

BWBG-SB09-59 Soil 9/08/08 

BWBG-SB 15-0.5 9/08/08 

BWBG-SB15-25 9/08/08 

BWBG-SB15-50 9/08/08 

BWBG-SB17-0.5 9/08/08 

BWBG-SB17-25 9/08/08 

BWBG-SB17-50 9/08/08 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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Uranium 234 was detected in the method blank, associated with the soil samples. Those 
samples where the normalized absolute difference, between the sample and method 
blank, was less than 2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS/MSD percent recoveries (%Rs) for Lead-210 were outside QC limits associated 
with samples BWBG-SB06-0.5, BWBG-SB06-25, BWBG-SB06-50, BWBG-SB09-0.5, 
BWBG-SB09-30, and BWBG-SB09-30-A. The MS %R was outside control limits for 
Carbon 14, associated with the above mentioned soil samples with the exception of the 
duplicate. The results were cross referenced with the LCSs, which were in control, and 
no qualification was required. 

Project Specific Quality Assurance/Quality Control 
Two field duplicate samples were submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (Sl-MWl) 
and duplicate for Radium 226 was exceeded. The RPD between the sample (BWBG-
SB09-30) and the duplicate was exceeded for Thorium 228. These radionuclides were ~ 

qualified as estimated, "J", in both samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for samples BWBG-SB06-50, BWBG-SB09-0.5, BWBG-SB17-25, S1-MW2, Sl-MWl
A, and Sl-MWl. Also, the Lead-210 LCS carrier recovery, associated with the aqueous 
samples, was outside limits. The barium carrier recovery for Radium 228 was below 
control limits for samples BWBG-SB09-0.5 and BWBG-SB 15-0.5. The thorium tracer 
recoveries were below QC limits associated with the aqueous samples. The Uranium 
tracer recovery in sample MW -BG-04 was below QC limits. Sample results were 
corrected for carrier recovery and/or re-extracted and compared to associated LCS 
recovery criteria. Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous samples were reduced which 
resulted in the Lead-210 reporting limit not being met. Matrix interference also caused 
the Radium 228 reporting limit, for samples BWBG-SB15-0.5 and BWBG-SB17-0.5, not 
to be met. The minimum detectable activity (MDA) was met and no qualification of the 
sample data was required. 
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Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

S1-MW1 Radium 226 0.651 

Sl-MWl-A Radium 226 0.451 

BWBG-SB06-50 Uranium 234 0.351 

BWBG-SB09-0.5 Uranium 234 0.221 

BWBG-SB09-30 Thorium228 0.551 

BWBG-SB09-30-A Thorium228 1.061 

BWBG-SB09-59 Uranium 234 0.281 

BWBG-SB 15-0.5 Uranium 234 0.191 

BWBG-SB 15-25 Uranium 234 0.331 

BWBG-SB 15-50 Uranium 234 0.281 

BWBG-SB17-50 Uranium 234 0.341 

*Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver; Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 9-10, 2008. Four aqueous samples and fifteen soil samples were 
taken from the Background Study are for analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (Method Number) 
Date 

MW-23-01 9/09/08 

MW-21-04 9/09/08 
Water 

S10-MW4 9110/08 

MW-01 9/10/08 

BWBG-SB23-0.5 9/09/08 

BWBG-SB23-30 9/09/08 

BWBG-SB23-64 9/09/08 

BWBG-SB 16-0.5 9/09/08 

BWBG-SB16-20 9/09/08 Carbon 14 (C-01-1), Isotopic Thorium (A-01-R), 
BWBG-SB 16-39 9/09/08 Isotopic Uranium (A-01-R), Lead-210 (S1L-RC-

BWBG-SB24-0.5 9/09/08 
0211), Radium-226 (903.0), Radium-228 (904.0) 

BWBG-SB24-20 Soil 9/10/08 

BWBG-SB24-40 9110/08 

BWBG-SB27-0.5 9/10/08 

BWBG-SB27-13 9/10/08 

BWBG-SB27-25 9110/08 

BWBG-SB30-0.5 9/10/08 

BWBG-SB30-14 9/10/08 

BWBG-SB30-28 9/10/08 

This data was validated against the laboratory's quality assurance/quality control limits 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], April1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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Thorium 230 was detected in the method blank, associated with the soil samples. Those 
sample concentrations that resulted in the normalized absolute difference, between the 
sample and method blank, to be less than 2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for Lead-210 was outside QC limits associated with 
samples BWBG-SB30-14 and BWBW-SB30-28. The results were cross referenced with 
the LCSs, which were in control, and no qualification was required. 

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries were outside the upper control limit 
for BWBG-SB24-20, BWBG-SB27-13, BWBG-SB30-0.5, and BWBG-SB30-28. The 
Lead-210 LCS carrier recoveries for the aqueous samples were outside limits. Also, the 
Lead-210 LCSD carrier recoveries for samples BWBG-SB30-14 and BWBG-SB30-28 
were outside limits. The thorium tracer recoveries were below QC limits associated with 
the aqueous samples and sample BWBG-SB16-20. Finally, the uranium tracer recovery 
associated with MW-21-04 was below QC limits. Sample results were corrected for 
carrier recovery and/or re-extracted and compared to LCS recoveries. Therefore, no 
qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the aqueous sample was reduced which resulted 
in the Lead-210 reporting limit not being met. The minimum detectable activity (MDA) 
was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

ummaryo ua 1e S fQ lifidD ata 

SampleiD Parameter *Qualifier 

BWBG-SB23-0.5 Thorium230 0.171 

BWBG-SB23-64 Thorium230 0.231 

BWBG-SB 16-20 Thorium 230 0.661 

BWBG-SB24-0.5 Thorium230 0.771 
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BWBG-SB24-20 Thorium 230 

BWBG-SB24-40 Thorium 230 

BWBG-SB27-0.5 Thorium230 

BWBG-SB27-13 Thorium230 

BWBG-SB27-25 Thorium 230 

BWBG-SB30-28 Thorium230 

* Results are reported in picoCuries per liter (pCi/L) 
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*Qualifier 

0.501 

0.421 

0.631 

0.381 

0.321 

0.261 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver-, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 10, 2008. One aqueous sample and six soil samples were taken 
from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in this 
validation were: 

Sample ill Matrix 
Collection Analyses (Method Number) 

Date 

SS61-MW11 Water 
BWBG-SB29-0.5 

Carbon 14 (C-01-1), Isotopic Thorium 
BWBG-SB29-15 
BWBG-SB29-30 9/10/08 

(A-01-R), Isotopic Uranium (A-01-R), 

BWBG-SB31-0.5 
Soil Lead-210 (STL-RC-0211), Radium-226 

BWBG-SB31-15 
(903.0), Radium-228 (904.0) 

BWBG-SB31-30 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
Thorium 230 was detected in the method blank associated with the soil samples. All 
sample concentrations resulted in the normalized absolute difference between the sample 
and method blank to be less than 2.58 and therefore were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS and relative percent difference (RPD) for Lead-210 were outside QC limits 
associated with samples BWBG-SB29-0.5, BWBG-SB29-15, BWBG-SB29-30, and 
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BWBG-SB31-0.5. The results were cross referenced with the LCSs, which were in 
control, and no qualification was required. 

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries, as well as LCS and/or LCSD 
carrier recoveries, were outside control limits for most samples. The barium carrier 
recoveries for both Radium 226 and 228 were above upper control limits for sample 
BWBG-SB31-15. Finally, the tracer recovery for thorium, in sample SS61-MW11, was 
below QC limits. Sample results were corrected for carrier recovery and compared to 
associated LCS recovery criteria. Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the aqueous sample was reduced which resulted 
in the Lead-210 reporting limit not being met. The minimum detectable activity (MDA) 
was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB29-0.5 Thorium 230 0.52 J 

BWBG-SB29-15 Thorium230 0.59J 

BWBG-SB29-30 Thorium230 0.38 J 

BWBG-SB31-0.5 Thorium230 0.26 J 

BWBG-SB31-15 Thorium230 0.27 J 

BWBG-SB31-0.5 Thorium230 0.82 J 

*Results are reported in picoCuries per liter (pCi/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 17-18, 2008. Three aqueous samples and eighteen soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in 
this validation were: 

SampleiD Matrix Collection Analyses (Method Number) 
Date 

TDS-MW04 9/17/08 

MW24-03 Water 9/18/08 

MW24-05 9/18/08 

BWBG-SB42-0.5 

BWBG-SB42-10 

BWBG-SB42-20 

BWBG-SB39-0.5 

BWBG-SB39-12 

BWBG-SB39-24 

BWBG-SB40-0.5 Carbon 14 (C-01-1), Isotopic Thorium (A-

BWBG-SB40-0.5-A 
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 

BWBG-SB40-12 Radium-228 (904.0) 
Soil 9117/08 

BWBG-SB40-23 

BWBG-SB41-0.5 

BWBG-SB41-12 

BWBG-SB41-25 

BWBG-SB41-25-A 

BWBG-SB28-0.5 

BWBG-SB28-15 

BWBG-SB28-15-A 

BWBG-SB28-30 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (US EPA, 
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October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], Aprill997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
Thorium 230 was detected in the method blank, associated with the soil samples. 
Radium 226 was detected in the method blank associated with samples BWBG-SB42-
0.5, BWBG-SB42-10, BWBG-SB42-20, BWBG-SB39-0.5, BWBG-SB39-12, BWBG
SB39-24, BWBG-SB40-0.5, BWBG-SB40-0.5-A, BWBG-SB40-12, BWBG-SB40-23, 
BWBG-SB41-0.5, and BWBG-SB41-12. Those sample concentrations that resulted in 
the normalized absolute difference, between the sample and method blank, to be less than 
2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for carbon 14 was outside QC limits associated with the 
soil samples with the exception ofBWBG-SB41-25 and BWBG-SB28-30. The Lead-210 
MSD %R and RPD were outside QC limits associated with BWBG-SB41-12 and 
BWBG-SB41-25. The results were cross referenced with the LCSs, which were in 
control, and no qualification was required. 

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples were submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG
SB40-0.5) and the duplicate was exceeded for Uranium 234/238 and Thorium 
228/230/232. These radionuclides were qualified as estimated, "J", in the original and 
duplicate samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for TDS-MW04, MW24-05, BWBG-SB42-0.5, BWBG-SB39-24, BWBG-SB40-0.5, 
BWBG-SB40-12, BWBG-SB40-23, BWBG-SB41-12, BWBG-SB41-25, BWBG-SB41-
25-A, BWBG-SB28-0.5, and BWBG-SB28-30. Also, the Lead-210 LCS carrier recovery 
for the aqueous samples was outside limits. The Lead-210 LCSD carrier recovery for 
BWBG-SB41-12 and BWBG-SB41-25 was outside limits, as well. Sample results were 
corrected for carrier recovery and compared to LCS recoveries. Therefore, no 
qualification was required. 
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In order to minimize matrix interference, the aqueous samples were reduced which 
resulted in the Lead-210 reporting limit not being met. The minimum detectable activity 
(MDA) was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB42-10 Radium 226 0.40J 
Thorium 230 0.48J 

BWBG-SB42-20 Radium 226 0.39 J 
BWBG-SB39-0.5 Radium 226 0.91 J 
BWBG-SB39-12 Radium 226 0.33J 

Thorium230 0.45 J 
BWBG-SB39-24 Radium 226 0.26J 

Thorium 230 0.20J 
BWBG-SB40-0.5 Radium 226 0.37 J 

Uranium 234 0.28 J 
Uranium 238 0.138 J 
Thorium 228 0.16J 
Thorium 230 0.35 J 
Thorium232 0.124 J 

BWBG-SB40-0.5-A Radium 226 0.52J 
Uranium 234 0.52J 
Uranium 238 0.34J 
Thorium 228 0.37 J 
Thorium 230 0.60J 
Thorium 232 0.44 J 

BWBG-SB40-12 Radium 226 0.29J 
Thorium 230 0.46J 

BWBG-SB40-23 Radium 226 0.24J 
Thorium 230 0.35 J 

BWBG-SB41-0.5 Radium 226 0.16 J 
Thorium 230 0.39J 

BWBG-SB41-12 Thorium 230 0.23 J 
BWBG-SB28-0.5 Thorium 230 0.42J 
BWBG-SB28-15 Thorium 230 0.38J 
BWBG-SB28-15-A Thorium230 0.60J 

*Results are reported in picoCuries per liter (pCi!L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 18-19, 2008. Four aqueous samples and twenty three soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri. The specific samples included: 

SampleiD Matrix 
Collection Analyses (Method Number) 

Date 
MW-13 9/18/08 
MW-19-03 

Water 
9/19/08 

MW-06 9/18/08 
MW22-03 9/18/08 
BWBG-SB38-0.5 9/18/08 
BWBG-SB38-7 9/18/08 
BWBG-SB38-15 9/18/08 
BWBG-SB36-0.5 9/19/08 
BWBG-SB36-0.5-A 9/19/08 
BWBG-SB36-7 9/19/08 
BWBG-SB36-15 9/19/08 
BWBG-SB37 -0.5 9/19/08 
BWBG-SB37-8 9/19/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-

BWBG-SB37-16 9/19/08 
01-R), Isotopic Uranium (A-01-R), Lead-

BWBG-SB33-0.5 9/18/08 
210 (STL-RC-0211), Radium-226 (903.0), 

BWBG-SB33-0.5-A Soil 9118/08 
Radium-228 (904.0) 

BWBG-SB33-12 9118/08 
BWBG-SB33-25 9118/08 
BWBG-SB34-0.5 9118/08 
BWBG-SB34-15 9118/08 
BWBG-SB34-28 9/18/08 
BWBG-SB32-0.5 9/18/08 
BWBG-SB32-17 9/18/08 
BWBG-SB32-35 9/18/08 
BWBG-SB35-0.5 9/18/08 
BWBG-SB35-20 9/18/08 
BWBG-SB35-40 9118/08 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April1997). 

1 of 3 



Sample Handling and Holding Times 

Data Validatiol!_ Rep_ort 
Holloman Background Study 

SDG D8I200171 

The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
Thorium 230 was detected in the method blank, associated with samples BWBG-SB33-
12, BWBG-SB33-25, BWBG-SB34-0.5, BWBG-SB34-15, BWBG-SB34-28, BWBG
SB32-0.5, BWBG-SB32-17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and 
BWBG-SB35-40. Also, Thorium 228 was detected in the method blank associated with 
the above mentioned samples with the exception of BWBG-SB32-25. Finally Uranium 
234 was detected in the method blank associated with MW-19-03. Those sample 
concentrations that resulted in the normalized absolute difference, between the sample 
and method blank, to be less than 2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery for Carbon 14 was outside QC limits associated with BWBG
SB32-17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and BWBG-SB35-40. 
The Lead-210 MS %Rand RPD were outside QC limits associated with BWBG-SB38-
0.5, BWBG-SB38-7, BWBG-SB38-15, BWBG-SB36-0.5, BWBG-SB36-0.5-A, BWBG
SB36-7, BWBG-SB36-15, BWBG-SB37-0.5, BWBG-SB37-8, and BWBG-SB37-16. 
The results were cross referenced with the LCSs, which were in control, and no 
qualification was required. 

Project Specific Quality Assurance/Quality Control 
Two field duplicate samples were submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG
SB36-0.5) and the duplicate was exceeded for Uranium 234 and 238 and Radium 228. 
These radionuclides were qualified as estimated, "J", in the original and duplicate 
samples. 

The laboratory duplicate(s) met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside control limit for most 
samples. The Lead-210 LCS carrier recovery associated with the aqueous samples, with 
the exception of MW22-03, was outside limits. The Lead-210 LCSD carrier recovery 
associated with the soil samples was outside limits, as well. The LCS tracer recovery for 
Thorium 229 was outside QC limits for samples BWBG-SB33-12, BWBG-SB33-25, 
BWBG-SB34-0.5, BWBG-SB34-15, BWBG-SB34-28, BWBG-B32-0.5, BWBG-SB32-
17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and BWBG-SB35-40. 
Finally, the barium carrier recovery for Radium 226 was outside lower control limits for 
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samples BWBG-SB38-0.5, BWBG-SB36-0.5, and BWBG-SB36-0.5-A. Sample results 
were corrected for carrier recovery and/or re-extracted and compared to associated LCS 
recovery criteria. Therefore, no qualification of the data was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous sampled were reduced which 
resulted in the Lead-210 reporting limit not being met. The Radium 228 reporting limit 
was not met for BWBG-SB38-0.5 and BWBG-SB36-0.5 due to reduced barium carrier 
recovery. 

The minimum detectable activity (MDA) was met and no qualification of the sample data 
was required. 

The Uranium sample for MW-19-03 required a dilution to quantify the data. The 
reporting limit for the re-extracted sample was not met. There is activity above the MDA 
which resulted in the three isotopes to be qualified as estimated, "J", for that sample. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

Summary of Qualified Data 

SampleiD Parameter Qualifier (pCi/L) 

MW-19-03 Uranium 234 1831 
Uranium 235/236 3.91 

Uranium 238 991 
BWBG-SB36-0.5 Uranium 234 1.031 

Uranium 238 0.581 
Radium 228 3.61 

BWBG-SB36-0.5-A Uranium 234 2.111 
Uranium 238 1.01 
Radium 228 0.981 

BWBG-SB33-25 Thorium 228 0.491 
Thorium230 0.621 

BWBG-SB34-15 Thorium 228 0.511 
Thorium230 0.431 

BWBG-SB34-28 Thorium228 0.381 
BWBG-SB35-0.5 Thorium228 0.321 
BWBG-SB35-40 Thorium 228 0.231 

Thorium 230 0.501 

*Results are reported in picoCuries per liter (pCi/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 19-21, 2008. Two aqueous samples and thirteen soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri. The specific samples included in 
this validation were: 

SampleiD Matrix Collection Analyses (Method Number) 
Date 

MW41-03 
Water 9/21/08 

MW58-03 

BWBG-SB22-0.5 9/19/08 

BWBG-SB22-30 9/19/08 

BWBG-SB22-60 9/19/08 

BWBG-SB 10-0.5 9/20/08 

BWBG-SBl0-25 9/20/08 Carbon 14 (C-01-1), Isotopic Thorium 

BWBG-SB 10-50 9/20/08 
(A-01-R), Isotopic Uranium (A-01-R), 
Lead-210 (STL-RC-0211), Radium-226 

BWBG-SB 13-0.5 Soil 9/20/08 (903.0), Radium-228 (904.0) 

BWBG-SB13-22 9/20/08 

BWBG-SB13-50 9/20/08 

BWBG-SB14-0.5 9/20/08 

BWBG-SB14-27 9/20/08 

BWBG-SB14-55 9/20/08 

BWBG-SB 14-55-A 9/20/08 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April1997). . 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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Thorium 230 was detected in the method blank associated with the soil samples. Radium 
228 was detected in the method blank associated with the aqueous samples. Only those 
sample concentrations where the normalized absolute difference between the sample and 
method blank was less than 2.58 were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for Carbon 14 was outside QC limits associated with the 
soil samples. The results were cross referenced with the LCS data, which was in control, 
and no qualification was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was submitted as part of this sampling event. The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG
SB14-55) and the duplicate was exceeded for Radium 226, Uranium 238, and Thorium 
228 and 230. These radionuclides were qualified as estimated, "J", in the original and 
duplicate samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for all samples. Since sample results were corrected for carrier recovery and no 
detections of Lead-210 were reported in any sample; no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the Lead-210 aqueous samples were reduced 
which resulted in the reporting limit not being met. The minimum detectable activity 
(MDA) was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria with the following exceptions. The data is 
100% complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

MW41-03 Radium 228 1.061 
MW58-03 Radium 228 1.271 
BWBG-SB22-0.5 Thorium230 0.241 
BWBG-SB22-30 Thorium230 0.491 
BWBG-SBI0-25 Thorium230 0.161 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB 14-27 Thorium230 
BWBG-SB14-55 Radium226 

Uranium 238 
Thorium228 
Thorium230 

BWBG-SB 14-55-A Radium 226 
Uranium 238 
Thorium 228 
Thorium230 

*Results are reported in picoCuries per liter (pCi/L) 
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*Qualifier 

0.451 
0.781 
0.741 
1.011 
0.141 
0.361 
0.25 J 
0.581 
0.41 1 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3, 2008. One aqueous sample was taken from the Background 
Study area for analyses. All analyses were performed by TestAmerica Laboratories, Inc., 
in Arvada, Colorado. The specific sample included in this validation was: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

TAL Metals- Total/Dissolved (6010B and 
7470A), Total Dissolved Solids (2540C), 

TDS-MWOl Water 09/03/08 Alkalinity (2320B), Chloride (4500-C), Nitrate 
(353.2), Nitrite (4500-N02-B), Ammonia 
(350.1), Sulfate (9056), Sulfide (4500S-F) 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEP A, October 1999). 

Sample Handling and Holding Times 
The sample was properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The method blank for total metals yielded positive results for arsenic, barium, chromium, 
iron, magnesium, manganese, and sodium. The dissolved metals method blank yielded 
positive results for antimony, barium, chromium, iron, magnesium, and manganese. All 
method blank results were between the method detection limit (MDL) and reporting limit 
(RL). Only those metals in the sample that were greater than the RL were qualified as 
estimated, "J". 

The method blank for total dissolved solids (TDS) yielded a positive result. Therefore, 
the sample concentration was qualified as estimated, "J". 

Laboratory Control Sample 
All laboratory control sample (LCS) results met the QC requirements for the percent 
recoveries (%Rs) for all analysis. 
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Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total metals MS and/or MSD %Rs were below QC limits for mercury, lead, and 
thallium. The dissolved metals MS and MSD %Rs for thallium were below QC limits. 
The MS/MSD data was cross referenced with the LCS data, which was in control, and 
resulted in no qualification of the sample. 

The total and dissolved metals MS/MSD %Rs and relative percent differences (RPDs) 
were not calculated for calcium, magnesium, and sodium because the sample 
concentration exceeded the spiked concentration by a factor of four or more. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, the analysis for chloride, sulfate, and TDS required a 
dilution. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD .Parameter 

TDS-MW01 Total arsenic 
Total barium 

Dissolved barium 
Total iron 

Total magnesium 
Dissolved magnesium 

Total sodium 
TDS 

*Metals are presented in micrograms per liter (Jlg/L) 

TDS are presented in milligrams per liter (mg!L) 
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15 J 
15 J 
14 J 
140 J 

710,000 J 
680,000 J 

1,200,000 J 
9,100 J 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3-4, 2008. Two aqueous samples and twelve soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Nnmber) 

Date 

TDS-MW02 9/04/08 TAL Metals-Total/Dissolved (6010B and 7470A), 

Water 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-N02-B), Ammonia (350.1), 

MW3903 9/03/08 Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SBOI-0.5 9/03/08 

BWBG-SBOl-20 9/03/08 

BWBG-SBOI-39 9/03/08 

BWBG-SB02-0.5 9/03/08 

BWBG-SB02-10 9/03/08 

BWBG-SB02-20 9/03/08 
Soil TAL Metals (6010B/7471A) 

BWBG-SB26-0.5 9/04/08 

BWBG-SB26-ll 9/04/08 

BWBG-SB26-22 9/04/08 

BWBG-SBll-0.5 9/04/08 

BWBG-SBll-14 9/04/08 

BWBG-SB 11-28 9/04/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, iron, tin, and zinc. The dissolved metals method blank, associated with 
samples TDS-MW02 and MW3903, yielded positive results for calcium, magnesium, and 
sodium. All method blank results were between the method detection limit (MDL) and 
reporting limit (RL) with the exception of sodium. Only those metals in the samples that 
were greater than the RL were qualified as estimated, "J". As for sodium, since the 
method blank result was greater than the RL and the two aqueous samples yielded results 
greater than 1 Ox the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The aqueous dissolved and total metals LCS percent recoveries (%Rs) for cadmium were 
above QC limits. The positive results were qualified as estimated, "J". 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD percent recoveries (%Rs) were 
outside QC limits for cadmium, lead, and thallium. The data was cross referenced with 
the LCS data, of which only cadmium was outside control limits. Therefore, the positive 
results for cadmium were qualified estimated "J" in the two aqueous samples. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum and calcium. This was due to the fact that the 
sample concentration exceeded the spiked concentration by a factor of four or more and 
control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for: all metals in the total and 
dissolved metals analysis for TDS-MW02; calcium in all soil samples; and chloride, 
sulfate, and TDS in the two aqueous samples. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SBO 1-0.5 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SBOl-20 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SBOl-39 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB02-0.5 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB02-1 0 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB02-20 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB26-0.5 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB26-11 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB26-22 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB 11-0.5 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SBll-14 Total Calcium 
Total Iron 
Total Zinc 

BWBG-SB11-28 Total Calcium 
Total Iron 
Total Zinc 

TDS-MW02 Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
MW3903 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 

Data Validation Report 
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*Qualifier 

230,000 J 
2,200 J 

8.9 J 
170,000 J 
3,400 J 
8.5 J 

81,000 J 
7,300 J 

19 J 
210,000 J 

1,000 J 
4.7 J 

400,000J 
1,800 J 
6.7 J 

140,000 J 
6,800 J 

16 J 
350,000 J 

4,700 J 
17J 

390,000 J 
2,000 J 

8.5 J 
390,000 J 

1,700 J 
4.8 J 

410,000 J 
2,200 J 
9.4 J 

340,000 J 
1,100 J 
4.7 J 

250,000 J 
14,000 J 

43 J 
810,000 J 

1,600,000 J 
3.2 J 

520,000 J 
480,000 J 

0.79 J 
0.82J 

*Soil results are reported in milligrams per kilogram (mglkg), water results are reported in micrograms per 
liter (f.ig/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 4-5, 2008. Five aqueous samples and twelve soil samples were 
taken from the Background Study are for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Number) 

Date 

TDS-MW03 09/05/08 

MW37-06 09/04/08 TAL Metals-Total/Dissolved (6010B and 7470A), 

MW38-0l Water 09/04/08 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-N02-B), Ammonia (350.1), 

TDS-MW03-A 09/05/08 Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

MW24-01 09/05/08 

BWBG-SB04-0.5 09/04/08 

BWBG-SB04-23 09/04/08 

BWBG-SB04-45 09/04/08 

BWBG-SB03-0.5 09/05/08 

BWBG-SB03-15 09/05/08 

BWBG-SB03-30 09/05/08 
Soil TAL Metals (6010Bn471A) 

BWBG-SB05-0.5 09/05/08 

B WBG-SB05-18 09/05/08 

BWBG-SB05-35 09/05/08 

BWBG-SB07 -0.5 09/05/08 

BWBG-SB07 -18 09/05/08 

BWBG-SB07-35 09/05/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEP A, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample MW3 8-01. Since the hold time was exceeded 
in this sample these analyses were considered estimated and qualified, "J". 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, copper, magnesium, sodium, tin, and zinc. The method blank for total 
mercury, associated with the aqueous sample, yielded a positive detection as well. 
Finally, the dissolved metals method blank, associated with the aqueous samples, yielded 
positive results for calcium, magnesium, and sodium. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exception of 
sodium (associated with the aqueous samples). Only those metals in the samples that 
were greater than the RL were qualified as estimated, "J". As for sodium, since the 
method blank result was greater than the RL and the five aqueous samples yielded results 
greater than 1 Ox the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The LCS percent recovery (%R) for cadmium, associated with all samples, was above 
QC limits. The positive results were qualified as estimated, "J". 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
cadmium, lead, and thallium. 

The MS/MSD %Rs for sulfate were below QC limits. 

The data was cross referenced with the LCS data, of which only cadmium was outside 
QC limits, therefore only cadmium was qualified as estimated, "J". 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron because the sample 
concentration exceeded the spiked concentration by a factor of four or more and control 
limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
zinc. Using professional judgement, all zinc results were qualified as estimated, "J". 

One field duplicate sample (TDS-MW03-A) was submitted as part of this sampling 
event. The only compounds that were outside stated RPD limits were selenium, 
ammonia, and nitrate. These were qualified as estimated, "J", in the original and 
duplicate samples. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB04-0.5 Total Calcium 160,000 J 
Total Copper 7.9J 

Total Magnesium 6,500 J 
Total Zinc 24J 

Total Cadmium 0.15 J 
BWBG-SB04-23 Total Calcium 85,000 J 

Total Copper 3.1 J 
Total Magnesium 2,000 J 

Total Zinc 13 J 
Total Cadmium 0.072 J 

BWBG-SB04-45 Total Calcium 170,000 J 
Total Copper 4.2 J 

Total Magnesium 4,200 J 
Total Sodium 920J 

Total Zinc 15 J 
Total Cadmium 0.087 J 

BWBG-SB03-0.5 Total Calcium 180,000 J 
Total Copper 2.6J 

Total Magnesium 1,400 J 
Total Zinc 5.6 J 

BWBG-SB03-15 Total Calcium 130,000 J 
Total Copper 5.9 J 

Total Magnesium 5,000 J 
Total Sodium 1,900 J 

Total Zinc 22J 
Total Cadmium 0.14 J 

BWBG-SB03-30 Total Calcium 230,000 J 
Total Copper 1,100 J 

Total Magnesium 0.089 J 
Total Zinc 3.0J 

BWBG-SB05-0.5 Total Calcium 200,000 J 
Total Copper 4.0J 

Total Magnesium 3,300 J 
Total Zinc 11 J 

Total Cadmium 0.090J 
BWBG-SB05-18 Total Calcium 49,000 J 

Total Copper 5.1 J 
Total Magnesium 3,500 J 

Total Sodium 1,500 J 
Total Zinc 21 J 

Total Cadmium 0.053 J 
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Summary of Qualified Data 

SampleiD Parameter . 

BWBG-SB05-35 Total Calcium 
Total Magnesium 

Total Zinc 
BWBG-SB07-0.5 Total Calcium 

Total Copper 
Total Magnesium 

Total Zinc 
Total Cadmium 

BWBG-SB07 -18 Total Calcium 
Total Copper 

Total Magnesium 
Total Sodium 

Total Zinc 
Total Cadmium 

BWBG-SB07-35 Total Calcium 
Total Magnesium 

Total Zinc 
TDS-MW03 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
Total Selenium 

Dissolved Selenium 
Ammonia 

Nitrate 
MW37-06 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
MW38-01 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
Nitrite 
Nitrate 

TDS-MW03-A Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

Total Selenium 
Dissolved Selenium 

Ammonia 
Nitrate 

MW24-0l Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

.. 
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*Qualifier 

150,000 J 
1,900 J 
8.5 J 

160,000 J 
7.9 J 

7,800 J 
27 J 

0.17 J 
120,000 J 

5.4 J 
4,100 J 
2,200 J 

19 J 
0.093 J 

230,000 J 
450J 
3.2J 

830,000 J 
830,000 J 

0.47J 
0.71 
llJ 
16 J 

0.96J 
15 J 

950,000 J 
850,000 J 

0.94J 
0.84J 

550,000 J 
400,000J 

0.64J 
0.70J 

0.0055 J 
28 J 

810,000 J 
810,000J 

0.60J 
0.64J 
7.0J 
9.1 J 

0.63J 
7.7 J 

660,000J 
880,000 J 

0.65J 
0.52J 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are reported in micrograms 
per liter (f.!g/1), general chemistry data is reported in milligrams per liter (mg!L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver~ Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 5-8, 2008. Seven aqueous sample and twenty seven soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included 
in this validation were: 

Sample 
SampleiD Matrix 

Collection 
Analyses (USEPA Method Number) # Date 

1 MW30&33-02 09/07/08 

2 MW30&33-01 09/07/08 

3 SS61-MW01 09/07/08 TAL Metals-Total/Dissolved ( 60 lOB 
and 7470A), Alkalinity (2320B), 

4 MW-29-01 Water 09/07/08 
Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-N02-B), Ammonia 

5 MW04-01 09/08/08 
(350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

6 S1-MW5-A 09/08/08 

7 S1-MW5 09/08/08 

8 BWBG-SB12-0.5 09/05/08 

9 BWBG-SB12-10 09/05/08 

10 BWBG-SB12-20 09/05/08 

11 BWBG-SB 18-0.5 09/06/08 

12 BWBG-SB18-18 09/06/08 
Soil TAL Metals (6010Bn471A) 

13 BWBG-SB18-35 09/06/08 

14 BWBG-SB20-0.5 09/06/08 

15 BWBG-SB20-20 09/06/08 

16 BWBG-SB20-40 09/06/08 

17 BWBG-SB20-40-A 09/06/08 
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Sample 
Sample ill 

# 

18 BWBG-SB 19-0.5 

19 BWBG-SB 19-0.5-A 

20 BWBG-SB 19-25 

21 BWBG-SB19-49 

22 BWBG-SB25-0.5 

23 BWBG-SB25-15 

24 BWBG-SB25-15A 

25 BWBG-SB25-35 

26 BWBG-SB08-0.5 

27 BWBG-SB08-20 

28 BWBG-SB08-20-A 

29 BWBG-SB08-45 

30 BWBG-SB21-0.5 

31 BWBG-SB21-20 

32 BWBG-SB21-20-A 

33 BWBG-SB21-40 

34 BWBG-SB21-40-A 

Matrix 
Collection 

Date 

09/06/08 

09/06/08 

09/07/08 

09/07/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 

Soil 09/07/08 

09/07/08 

09/07/08 

09/07/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 
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Analyses (USEPA Method Number) 

TAL Metals (6010Bn471A) 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for calcium, chromium, tin, and zinc. Total aluminum was also detected in the soils 
method blank associated with samples numbers 8 through 27 along with a detection of 
total iron in the method blank associated with samples 28 through 34. The aqueous total 

2 of7 



Data Validation Report 
Holloman Background-Study 

SDG D8I090183 

metals method blank yielded pos1ttve results for calcium, antimony, sodium, and 
magnesium associated with all aqueous samples except S1-MW5. Finally, the dissolved 
metal method blank had low levels of antimony, iron, magnesium, manganese, and 
vanadium associated with all the aqueous samples. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exceptions 
of total sodium and total magnesium. Since the method blank results were greater than 
the RL and the six aqueous samples yielded results greater than 1 Ox the blank 
concentration, no qualification of total sodium and total magnesium was required. All 
other metals in the associated samples that were greater than the RL, were qualified as 
estimated, "J". 

Laboratory Control Sample {LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike {MS)/Matrix Spike Duplicates {MSD) 
The dissolved metals MS/MSD %Rs were outside QC limits for lead, thallium, 
aluminum, cobalt, and nickel related to all aqueous samples. In addition, the aqueous 
total metals MS/MSD %Rs were outside for lead and thallium associated with sample S 1-
MW5. The soil sample MS/MSD %Rs were outside limits for aluminum, beryllium, and 
selenium associated with sample numbers 8 through 27. 

The MS/MSD %Rs for sulfate were outside control limits. 

These results were cross referenced with the respective LCSs, which were in control, 
therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for calcium, magnesium, and sodium pertaining to all aqueous samples while 
the MS/MSD recoveries and RPDs associated with sample S 1-MW5 resulted in total 
concentrations for calcium, magnesium, and sodium not being calculated. The total soil 
metals MS/MSD %Rs and RPDs for aluminum, calcium, and iron were also not 
calculated. This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
Samples BWBG-SB08-20-A, BWBG-SB21-20, BWBG-SB21-20-A, BWBG-SB08-45, 
BWBG-SB21-0.5, BWBG-SB21-40, and BWBG-SB21-40-A indicated that the serial 
dilution of sodium had physical/chemical interferences present. Using professional 
judgement, this compound was qualified as estimated, "J", in the above mentioned 
samples. 

Seven field duplicate samples (S 1-MW5-A, BWBG-SB20-40-A, BWBG-SB 19-0.5-A, 
BWBG-SB25-15A, BWBG-SB08-20-A, BWBG-SB21-20-A, and BWBG-SB21-40-A) 
were submitted as part of this sampling event. The RPD between duplicate and sample 
S1-MW5 exceeded the QC limits for aluminum (total [T]), arsenic (T), cadmium (T), iron 
(T & dissolved [D]), manganese (T), nickel (T&D), and selenium (T). The RPD was 
exceeded between the duplicate and sample BWBG-SB19-0.5 for aluminum, arsenic, 
barium, beryllium, cadmium, cobalt, chromium, copper, iron, potassium, magnesium, 
manganese, nickel, lead, vanadium, and zinc. Finally, the RPD was exceeded for 
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manganese between the duplicate and sample BWBG-SB21-20. These compounds were 
qualified as estimated, "J", in both the samples and duplicates. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, all soil samples required a dilution for sodium and all total 
metals for sample MW-29-01. Also, all aqueous samples required a dilution for the 
chloride, sulfate, and TDS analyses. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 
·. . . . 

SalnpleiD Parameter 
.··' ·. 

*Qualifier 

Total Calcium 650,0001 

MW30&33-02 
Dissolved Magnesium 1,100,0001 
Dissolved Manganese 341 
Dissolved Vanadium 381 

Total Calcium 620,0001 
MW30&33-01 Dissolved Magnesium 1,100,0001 

Dissolved Vanadium 381 
Total Calcium 1,000,0001 

SS61-MW01 Dissolved Magnesium 550,0001 
Dissolved Vanadium 261 

Total Calcium 640,0001 
MW-29-01 Dissolved Magnesium 1,800,0001 

Dissolved Vanadium 341 
Total Calcium 800,0001 

MW04-01 Dissolved Magnesium 800,0001 
Dissolved Vanadium 231 

Total Calcium 610,0001 
Dissolved Magnesium 1,100,0001 
Dissolved Vanadium 251 

Total Aluminum 1601 
Total Arsenic 141 

S1-MW5-A 
Total Cadmium 1.71 

Total Iron 2601 
Dissolved Iron 661 

Total Manganese 9.7 1 
Total Nickel 931 

Dissolved Nickel 1201 
Total Selenium 121 
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Summary of Qualified Data 

SampleiD Parameter 

Dissolved Magnesium 
Dissolved Vanadium 

Total Aluminum 
Total Arsenic 

Total Cadmium 
S1-MW5 Total Iron 

Dissolved Iron 
Total Manganese 

Total Nickel 
Dissolved Nickel 
Total Selenium 

Total Aluminum 

BWBG-SB12-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB12-10 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB12-20 
Total Aluminum 
Total Calcium 

Total Aluminum 

BWBG-SB18-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB18-18 
Total Aluminum 

Total Calcium 
Total Aluminum 

BWBG-SB18-35 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB20-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB20-20 
Total Aluminum 
Total Calcium 

Total Aluminum 

BWBG-SB20-40 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB20-40-A 
Total Calcium 

Total Chromium 
Total Zinc 
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*Qualifier 

1,000,000 J 
24 J 
18 J 
7.3 J 

0.68 J 
601 
291 
4.01 
561 
671 
21 J 

2,7001 
240,000 J 

2.81 
8.41 

7,3001 
120,0001 

11 1 
241 

6801 
250,0001 

3,200 J 
250,000 J 

3.3 J 
11 1 

6401 
240,0001 

3,0001 
140,0001 

2.81 
8.41 

2,5001 
240,000 J 

2.41 
7.5 1 

1,0001 
260,0001 
6,4001 

170,0001 
7.4 J 
18 J 

6,300 J 
150,000 J 

7.2 J 
19 J 



Summary of Qualified Data 

SampleiD Parameter 
... •· . 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

Total Barium 
Total Iron 

Total Magnesium 
Total Manganese 

BWBG-SB19-0.5 Total Arsenic 
Total Beryllium 
Total Cadmium 

Total Cobalt 
Total Copper 

Total Potassium 
Total Nickel 
Total Lead 

Total Vanadium 
Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

Total Arsenic 
Total Barium 

Total Beryllium 
Total Cadmium 

BWBG-SB19-0.5-A Total Cobalt 
Total Iron 

Total Copper 
Total Potassium 

Total Magnesium 
Total Manganese 

Total Nickel 
Total Lead 

Total Vanadium 
Total Aluminum 

BWBG-SB19-25 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB19-49 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB25-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB25-15 
Total Aluminum 
Total Calcium 

BWBG-SB25-15A 
Total Aluminum 
Total Calcium 
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*Qualifier 

4,100 J 
240,000 J 

3.9 J 
12 J 
46J 

3,400 J 
4,700 J 

76J 
1.3J 

0.22J 
0.071 J 

1.4J 
4.3 J 

1,200 J 
2.9J 
2.5 J 
7.0J 

13,000 J 
200,000 J 

llJ 
39 J 
2.8 J 
88 J 

0.71 J 
0.24J 
3.6J 

10,000 J 
13J 

3,200 J 
14,000 J 

240J 
8.4 J 
9.3 J 
17 J 

13,000 J 
130,000 J 

12 J 
36J 

2,600 J 
26,000J 

3.1 J 
8.2J 

6,200 J 
230,000J 

5.8 J 
20J 

700J 
260,000 J 

650J 
250,000 J 



Summary of Qualified Data 

Sample ill Parameter 

Total Aluminum 

BWBG-SB25-35 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB08-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB08-20 
Total Calcium 

Total Chromium 
Total Zinc 

Total Calcium 
Total Chromium 

BWBG-SB08-20-A Total Iron 
Total Zinc 

Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB08-45 Total Iron 

Total Zinc 
Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB21-0.5 Total Iron 

Total Zinc 
Total Sodium 
Total Calcium 

Total Chromium 

BWBG-SB21-20 
Total Iron 
Total Zinc 

Total Manganese 
Total Sodium 
Total Calcium 

Total Chromium 

BWBG-SB21-20-A 
Total Iron 
Total Zinc 

Total Sodium 
Total Manganese 

Total Calcium 
Total Chromium 

BWBG-SB21-40 Total Iron 
Total Zinc 

Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB21-40-A Total Iron 

Total Zinc 
Total Sodium 

Data Validation Report 
Holloman BackgrounaStuay 
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*Qualifier 

6,1001 
210,0001 

6.61 
171 

6,3001 
190,0001 

6.61 
201 

15,0001 
170,0001 

161 
391 

190,0001 
121 

13,0001 
291 

2,6001 
32,0001 

3.1 1 
2,9001 
7.31 
6401 

180,000 1 
7.51 

7,3001 
241 
2201 

220,0001 
3.21 

2,9001 
9.61 
501 

1,5001 
230,0001 

3.41 
3,2001 

101 
2,1001 

841 
190,0001 

3.01 
2,2001 

8.31 
5401 

190,0001 
2.81 

2,0001 
6.91 
4301 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are presented m 
micrograms per liter (J.lg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 7-9, 2008. Four aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Number) 

Date 

S1-MW2 09/09/08 
TAL Metals-Total/Dissolved (6010B and 7470A), 

S1-MW1-A 09/09/08 Alkalinity (2320B), Chloride (4500-C), Nitrate 
Water (E353.2), Nitrite (4500-N02-B), Ammonia 

Sl-MWl 09/09/08 (350.1), Sulfate (9056), Sulfide (4500S-F), TDS 

MW-BG-04 09/08/08 
(2540C) 

BWBG-SB06-0.5 09/07/08 

BWBG-SB06-25 09/07/08 

BWBG-SB06-50 09/07/08 

BWBG-SB09-0.5 09/08/08 

BWBG-SB09-30 09/08/08 

BWBG-SB09-30-A 09/08/08 

BWBG-SB09-59 Soil 09/08/08 TAL Metals (6010Bn471A) 

BWBG-SB 15-0.5 09/08/08 

BWBG-SB15-25 09/08/08 

BWBG-SB 15-50 09/08/08 

BWBG-SB 17-0.5 09/08/08 

BWBG-SB17-25 09/08/08 

BWBG-SB17-50 09/08/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEP A, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, chromium, iron, tin, and zinc. The total metals method blank, associated 
with the aqueous samples, yielded positive results for calcium, antimony, magnesium, 
and sodium. The dissolved metals method blank yielded positive results for antimony, 
iron, magnesium, manganese, and vanadium. All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of sodium and 
magnesium (associated with the aqueous samples). Only those metals in the sample that 
were greater than the RL were qualified as estimated, "J". As for sodium and 
magnesium, since the method blank results were greater than the RL and the four 
aqueous samples yielded results greater than 1 Ox the blank concentration, no qualification 
for sodium and magnesium was required. 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total metals (aqueous) MS/MSD %Rs were outside QC limits for lead and thallium. 
The dissolved metals MS/MSD %Rs for aluminum, cobalt, lead, nickel, and thallium 
were outside limits. The ammonia MS/MSD %Rs were below QC limits however an 
additional MS/MSD for ammonia was run and was within QC limits. These results were 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron. This was due to the fact 
the sample concentration exceeded the spiked concentration by a factor of four or more 
and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
sodium. Using professional judgement, all sodium results were qualified as estimated, 
"J". 

Two field duplicate samples (Sl-MWl-A, BWBG-SB09-30-A) were submitted as part of 
this sampling event. The RPD, between the duplicate and sample Sl-MWl, was outside 
QC limits for arsenic (total [T] & dissolved [D]), iron (T), and selenium (D). These 
compounds were qualified as estimated, "J", in the duplicate and original sample. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis. For the metals analysis, samples Sl-MW2 and MW-BG-04 
required a dilution for both total and dissolved metals. Also, BWBG-SB06-05 required a 
dilution for calcium due to matrix interference. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB06-0.5 Total Calcium 50,0001 
Total Chromium 12 J 

Total Iron 12,000 J 
Total Zinc 38 J 

Total Sodium 3,400 J 
BWBG-SB06-25 Total Calcium 130,000 J 

Total Chromium 18 J 
Total Iron 20,000 J 
Total Zinc 47 J 

Total Sodium 3,300 J 
BWBG-SB06-50 Total Calcium 64,000 J 

Total Chromium 6.9 J 
Total Iron 7,700 J 
Total Zinc 18 J 

Total Sodium 870 J 
BWBG-SB09-0.5 Total Calcium 260,000 J 

Total Iron 210J 
Total Sodium 420J 

BWBG-SB09-30 Total Calcium 150,000 J 
Total Chromium 14 J 

Total Iron 15,000 J 
Total Zinc 35 J 

Total Sodium 1,900 J 
BWBG-SB09-30-A Total Calcium 150,000 J 

Total Chromium 17 J 
Total Iron 17,000 J 
Total Zinc 44J 

Total Sodium 2,300 J 
BWBG-SB09-59 Total Calcium 60,000 J 

Total Chromium 5.3 J 
Total Iron 3,700 J 
Total Zinc 9.7 J 

Total Sodium 380J 
BWBG-SB 15-0.5 Total Calcium 260,000 J 

Total Iron 680J 
Total Zinc 4.5 J 

Total Sodium 320J 
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Summary of Qualified Data 

SampieiD. Parameter 
... _ ·'- .. 

BWBG-SB15-25 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB15-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB17-0.5 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB17-25 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB17-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
S1-MW2 Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

S1-MW1-A Total Calcium 
Dissolved Magnesium 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic 

Total Iron 
Dissolved Selenium 

S1-MW1 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic 

Total Iron 
Dissolved Selenium 

MW-BG-04 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 

Data Validation Report 
Holloman Background Study 

SDG D81100157 

*Qualifier 

190,0001 
4.71 

4,8001 
15 1 

5001 
35,0001 

4.41 
4,5001 

141 
3501 

200,0001 
3.5 1 

3,2001 
13J 

2001 
110,000 J 

lOJ 
11,000 J 

29J 
1,800 J 

180,0001 
5.91 

5,8001 
161 

6501 
630,0001 

2,800,0001 
501 

590,0001 
1,200,0001 

25J 
5.01 
9.61 
721 
5.21 

580,0001 
1,300,0001 

101 
251 
llJ 
6.5 1 
1501 
7.4J 

670,0001 
2,600,0001 

6101 

*Metals in soil are reported in milligrams per kilogram, metals in water are reported in micrograms per liter 
(Jlg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 9-10, 2008. Four aqueous sample and fifteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

MW-23-01 9/09/08 TAL Metals-Total/Dissolved (6010B/7470A), 

MW-21-04 9/09/08 Alkalinity (2320B), Chloride (4500-C), Nitrate 
Water (E353.2), Nitrite (4500-N02-B), Ammonia 

S10-MW4 9/10/08 (350.1), Sulfate (9056), Sulfide (4500S-F), TDS 
MW-01 9/10/08 (2540C) 

BWBG-SB23-0.5 9/09/08 

BWBG-SB23-30 9/09/08 

BWBG-SB23-64 9/09/08 

BWBG-SB 16-0.5 9/09/08 

BWBG-SB16-20 9/09/08 

BWBG-SB 16-39 9/09/08 

BWBG-SB24-0.5 9/09/08 

BWBG-SB24-20 Soil 9110/08 TAL Metals (6010B/7471A) 

BWBG-SB24-40 9/10/08 

BWBG-SB27 -0.5 9/10/08 

BWBG-SB27 -13 9/10/08 

BWBG-SB27-25 9/10/08 

BWBG-SB30-0.5 9/10/08 

BWBG-SB30-14 9110/08 

BWBG-SB30-28 9/10/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 
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All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, calcium, chromium, iron, sodium, tin, and zinc. The dissolved metals method 
blank yielded positive results for aluminum, potassium, and zinc. The total metals 
method blank (aq) yielded a positive result for potassium. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL). Only those metals 
in the associated samples, that were greater than the RL, were qualified estimated "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for lead 
and thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium. ~. 
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not _, 
calculated. This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in all aqueous samples. Additionally, all metals in the total and dissolved 
metals analysis of samples MW-23-01 and MW-01 required a dilution due to matrix 
interferences. Finally, the nitrite analysis in MW-21-04 required a dilution to quantify 
the data. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter 
BWBG-SB23-0.5 Total Barium 

Total Calcium 
Total Iron 

BWBG-SB23-30 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB23-64 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB16-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB16-20 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB16-39 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-20 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-40 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 
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*Qualifier 
15J 

240,000 J 
180 J 
35 J 

83,000 J 
5.3 J 

4,500 J 
790J 
14 J 

110 J 
160,000 J 

3.6 J 
2,800 J 
830 J 
7.1 J 
150 J 

53,000 J 
21J 

19,000J 
580 J 
69 J 
23 J 

230,0001 
2.4 J 

2,100 J 
1,100 J 
8.5 J 
120 J 

70,0001 
8.8 J 

9,800 J 
800J 
251 
581 

190,000 J 
4.91 

4,300 J 
3,0001 

131 
711 

170,000 J 
121 

12,0001 
2,9001 

26J 
21J 

82,0001 
3.8 J 

4,100 J 
1,1001 

13J 



Summary of Qualified Data 
. . ·, · .... .· .. Para~eter, 

. 
Sam:ple.ID , 
BWBG-SB27-0.5 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
BWBG-SB27-13 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
DWBG-SB27-25 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
BWBG-SB30-0.5 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
BWBG-SB30-14 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
BWBG-SB30-28 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 
MW-23-01 Total Potassium 

Dissolved Potassium 
MW-21-04 Total Potassium 

Dissolved Potassium 
S10-MW4 Total Potassium 

Dissolved Potassium 
MW-01 Total Potassium 

Dissolved Potassium 

Data Validatio!!_Rep9rt 
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*Qualifier 
471 

210,0001 
3.41 

2,8001 
1,6001 
9.21 
401 

200,0001 
2.61 

2,3001 
1,1001 
6.01 
321 

150,0001 
3.71 

3,3001 
7801 
8.61 
1301 

73,0001 
141 

13,0001 
4,4001 

401 
1201 

170,0001 
171 

13,0001 
2,5001 

381 
561 

98,0001 
6.01 

4,8001 
6601 
111 

220,0001 
230,0001 
66,0001 
65,0001 
71,0001 
66,0001 
92,0001 
97,0001 

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in 
micrograms per liter (J.!g/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 10, 2008. One aqueous sample and six soil samples were taken 
from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), 

SS61-MW11 Water Nitrate (E353.2), Nitrite (4500-N02-B), 
Ammonia (350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

BWBG-SB29-0.5 9/10/08 

BWBG-SB29-15 
BWBG-SB29-30 

Soil TAL Metals (6010B/7471A) 
BWBG-SB31-0.5 
BWBG-SB31-15 
BWBG-SB31-30 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS-
Total Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample SS61-MW11. Since the hold time was 
exceeded in this sample these analyses were considered estimated and qualified "J". 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, chromium, manganese, tin, and zinc. The total and dissolved metals method 
blanks, associated with sample SS61-MW11, yielded positive results for potassium. 
Aluminum and zinc were also detected in the aqueous dissolved metals method blank. 
All method blank results were between the method detection limit (MDL) and reporting 
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limit (RL). Only those metals in the associated samples that were greater than the RL 
were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs and/or relative percent 
difference (RPD) were outside QC limits for mercury, lead, and thallium. The data was 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, potassium, and sodium. Further, 
aluminum, calcium and iron did not yield calculations for MS/MSD recoveries and RPDs 
for total metals in soil. This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

The serial dilution for total metals in soil indicated physical and/or chemical interferences 
for chromium. Using professional judgement, this metal was qualified estimated "J". 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in sample SS61-MW11. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD· Parameter *Qualifier 

SS61-MW11 Nitrate 5.91 
Nitrite 0.00661 

Total Potassium 15,0001 
Dissolved Potassium 14,0001 

BWBG-SB29-0.5 Total Barium 411 
Total Chromium 3.1 1 
Total Manganese 59 J 

Total Zinc 9.41 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB29-15 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB29-30 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB31-0.5 Barium 

Chromium 
Manganese 

Zinc 
BWBG-SB31-15 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB31-30 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 

Data Validation Report 
Holloman Backgrounct-Study 

SDG 081120252 

*Qualifier 

26-1 
6.61 
831 
131 
691 
3.01 
461 
7.1 1 
301 
1.81 
281 
4.7 1 
731 
8.81 
1001 
171 
531 
8.81 
1001 
181 

*Soil results are reported in milligrams per kilogram (mglkg), water results are reported in micrograms per 
liter (J.lg/L), general chemistry results are in milligrams per liter (mg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 17-18, 2008. Three aqueous sample and eighteen soil samples 
were taken from the Background Study for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix Collection Analyses (USEPA Method Number) Date 

TDS-MW04 9/17/08 TAL Metals-Total/Dissolved 

MW24-03 Water 9/18/08 
(6010Bn470A), Alkalinity (2320B), 
Chloride (4500-C), Nitrate (E353.2), Nitrite 
(4500-N02-B), Ammonia (350.1), Sulfate 

MW24-05 9118/08 (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SB42-0.5 9/17/08 

BWBG-SB42-10 9/17/08 

BWBG-SB42-20 9/17/08 

BWBG-SB39-0.5 9/17/08 

BWBG-SB39-12 9117/08 

BWBG-SB39-24 9117/08 

BWBG-SB40-0.5 9/17/08 

BWBG-SB40-0.5-A 9117/08 

BWBG-SB40-12 9/17/08 
Soil TAL Metals (6010Bn471A) 

BWBG-SB40-23 9117/08 

BWBG-SB41-0.5 9/17/08 

BWBG-SB41-12 9/17/08 

BWBG-SB41-25 9/17/08 

BWBG-SB41-25-A 9/17/08 

BWBG-SB28-0.5 9/17/08 

BWBG-SB28-15 9/17/08 . 

BWBG-SB28-15-A 9/17/08 

BWBG-SB28-30 9/17/08 

Notes: US EPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for chromium and tin. The dissolved metals method blank yielded positive results for 
sodium. The total aqueous metals method blank yielded positive results for calcium, 
magnesium, sodium, and zinc. All method blank results were between the method 
detection limit (MDL) and reporting limit (RL). Only those metals in the associated 
samples, that were greater than the RL, were qualified as estimated, "J". 

Laboratory Control Sample (LCS} 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS}/Matrix Spike Duplicates (MSD} 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for lead 
and thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, aluminum, magnesium, potassium, 
and sodium. Also, the total metals in soil MS/MSD recoveries and RPDs for aluminum, 
iron and calcium were not calculated. This was due to the fact the sample concentrations 
exceeded the spiked concentrations by a factor of four or more and control limits were 
not applicable. 

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples (BWBG-SB40-0.5-A, BWBG-SB41-25-A, and BWBG
SB28-15-A) were submitted as part of this sampling event. The RPD between the 
sample, BWBG-SB41-25, and duplicate was exceeded for aluminum, arsenic, barium, 
beryllium, cobalt, chromium, copper, iron, potassium, magnesium, nickel, vanadium, and 
zinc. Manganese exceeded the RPD between sample, BWBG-SB28-15, and duplicate. 
These compounds were qualified as estimated, "J", in both the samples and associated 
duplicates. 

The laboratory sample duplicate for total mercury in water resulted in an RPD outside 
QC limits. Since only sample MW24-05 yielded a positive result for total mercury it was 
qualified as estimated, "J". 
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Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate, 
TDS, and total sodium in all three aqueous samples. Additionally, total potassium in 
samples MW24-03 and MW24-05 required a dilution due to matrix interferences. 
Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB42-0.5 Total Chromium 5.9J 
BWBG-SB42-10 Total Chromium 3.6 J 
BWBG-SB42-20 Total Chromium 3.4J 
BWBG-SB39-0.5 Total Chromium 4.9J 
BWBG-SB39-12 Total Chromium 1.9 J 
BWBG-SB40-0.5 Total Chromium 3.7 J 
BWBG-SB40-0.5-A Total Chromium 3.2J 
BWBG-SB40-12 Total Chromium 2.8 J 
BWBG-SB40-23 Total Chromium 2.4 J 
BWBG-SB41-25 Total Chromium 7.8 J 

Total Aluminum 4,500 J 
Total Arsenic 1.7 J 
Total Barium 44J 

Total Beryllium 0.27 J 
Total Cobalt 2.0J 
Total Copper 3.5 J 

Total Iron 6,100 J 
Total Potassium 980J 

Total Magnesium 7,000 J 
Total Nickel 5.6J 

Total Vanadium 15 J 
Total Zinc 17J 

BWBG-SB41-25-A Total Chromium 15 J 
Total Aluminum 9,600 J 

Total Arsenic 4.7 J 
Total Barium 78 J 

Total Beryllium 0.54J 
Total Cobalt 4.0J 
Total Copper 7.4 J 

Total Iron 11,000 J 
Total Potassium 2,000 J 

Total Magnesium 21,000 J 
Total Nickel llJ 

Total Vanadium 26J 
Total Zinc 29 J 

BWBG-SB28-0.5 Total Chromium 2.9J 
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Summary of Qualified Data 

SalilpleiD Parameter 
:, '',' ',' 

BWBG-SB28-15 Total Chromium 
Total Manganese 

BWBG-SB28-15-A Total Chromium 
Total Manganese 

BWBG-SB28-30 Total Chromium 
TDS-MW04 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
MW24-03 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
MW24-05 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
Total Merc\ll"Y_ 

Data Validation Report 
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SDG 081190209 

*Qualifier 

7.21 
771 
6.61 
351 
9.81 

6,000,0001 
5,400,0001 
470,0001 

1,200,0001 
4,900,0001 
4,400,0001 
820,0001 

1,200,0001 
5,300,0001 
4,800,0001 
960,0001 

1,400,0001 
0.201 

* Soil results are reported in milligrams per kilogram (mglkg), water results are reported in 
micrograms per liter (J.lgiL) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 18-19, 2008. Four aqueous sample and twenty three soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories, Denver. The specific samples included in this validation 
were: 

Sample 
SampleiD Matrix 

Collection 
Analyses (USEPA Method Nnmber) 

# Date 

1 MW-13 09/18/08 
TAL Metals-Total/Dissolved 

2 MW-19-03 09/19/08 (6010B/7470A), Alkalinity (2320B), 

3 MW-06 Water 09/18/08 Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-N02-B), Ammonia 

4 MW22-03 09/18/08 
(350.1 ), Sulfate (9056), Sulfide ( 4500S-
F), TDS (2540C) 

5 BWBG-SB38-0.5 09/18/08 
6 BWBG-SB38-7 09/18/08 
7 BWBG-SB38-15 09/18/08 
8 BWBG-SB36-0.5 09/19/08 
9 BWBG-SB36-0.5-A 09/19/08 
10 BWBG-SB36-7 09/19/08 
11 BWBG-SB36-15 09/19/08 
12 BWBG-SB37 -0.5 09/19/08 
13 BWBG-SB37-8 09/19/08 
14 BWBG-SB37-16 09/19/08 
15 BWBG-SB33-0.5 09/18/08 
16 BWBG-SB33-0.5-A Soil 09/18/08 TAL Metals (6010B/7471A) 
17 BWBG-SB33-12 09/18/08 
18 BWBG-SB33-25 09/18/08 
19 BWBG-SB34-0.5 09/18/08 
20 BWBG-SB34-15 09/18/08 
21 BWBG-SB34-28 09/18/08 
22 BWBG-SB32-0.5 09/18/08 
23 BWBG-SB32-17 09/18/08 
24 BWBG-SB32-35 09/18/08 
25 BWBG-SB35-0.5 09/18/08 
26 BWBG-SB35-20 09/18/08 
27 BWBG-SB35-40 09/18/08 

Notes: US EPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of TDS for sample MW -13. Due to an incorrect laboratory dilution the sample was re
analyzed one day beyond hold time. Therefore, this sample result was qualified 
estimated "J". 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for chromium and tin. Total calcium was also detected in the soils method blank 
associated with sample numbers 5-16. The aqueous total metals method blank yielded 
positive results for calcium, magnesium, sodium, and zinc associated with all aqueous 
samples. Also, the dissolved metal method blank had a low level of sodium associated 
with all the aqueous samples. Finally the general chemistry method blank for ammonia 
yielded a positive result. All method blank results were between the method detection 
limit (MDL) and reporting limit (RL). All parameters in the associated samples that were 
greater than the RL, were qualified estimated "J". 

Laboratory Control Sample (LCS} 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS}/Matrix Spike Duplicates (MSD} 
The total and dissolved metals in water MS/MSD %Rs were outside QC limits for lead 
and thallium. These results were cross referenced with the respective LCSs, which were 
in control, therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for aluminum, calcium, magnesium, potassium and sodium while the total 
aqueous metals MS/MSD recoveries and RPDs resulted in calcium, magnesium, and 
sodium not being calculated. The total metals in soil MS/MSD %Rs and RPDs for 
aluminum, calcium, and iron were also not calculated. This was because the sample 
concentrations exceeded the spiked concentrations by a factor of four or more and control 
limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
Samples BWBG-SB33-12, BWBG-SB33-25, BWBG-SB34-0.5, BWBG-SB34-15, 
BWBG-SB34-28, BWBG-SB32-0.5, BWBG-SB32-17, BWBG-SB32-35, BWBG-SB35-
0.5, BWBG-SB35-20, and BWBG-SB35-40 indicated that the serial dilution of calcium 
and zinc had physical/chemical interferences present. Using professional judgement, 
these compounds were qualified estimated "J" in the above mentioned samples. 

Two field duplicate samples (BWBG-SB36-0.5-A and BWBG-SB33-0.5-A) were 
submitted as part of this sampling event. The RPD, between duplicate and sample 
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BWBG-SB36-0.5, exceeded QC limits for sodium and lead. The RPD was exceeded, 
between the duplicate and sample BWBG-SB33-0.5 for aluminum, cobalt, chromium, 
copper, iron, potassium, manganese, nickel, and lead. These compounds were qualified 
estimated "J" in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
Due to matrix interferences dilutions were required for the analysis of total potassium, 
total and dissolved magnesium, total and dissolved sodium in sample MW-13; total 
potassium, total and dissolved magnesium, total and dissolved sodium, total and 
dissolved lead in sample MW-19-03; all total metals, dissolved magnesium, dissolved 
sodium in sampled MW-06; and total potassium and total sodium in samples MW22-03. 
Also, all aqueous samples required a dilution for the chloride, sulfate, and TDS analyses. 
Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

TDS 49,0001 
Ammonia 4.6 J 

MW-13 
Dissolved Sodium 11,000,000 J 

Total Sodium 12,000,000 J 
Total Calcium 810,000 J 

Total Magnesium 3,900,000 J 
Ammonia 3.1 J 

Dissolved Sodium 12,000,000 J 
MW-19-03 Total Sodium 13,000,000 J 

Total Calcium 800,000 J 
Total Magnesium 3,000,000 J 

Ammonia 6.5 J 
Dissolved Sodium 13,000,000 J 

MW-06 Total Sodium 16,000,000 J 
Total Calcium 1,400,000 J 

Total Magnesium 5,200,000 J 
Ammonia 1.2 J 

Dissolved Sodium 6,700,000 J 
MW22-03 Total Sodium 5,800,000 J 

Total Calcium 1,200,000 J 
Total Magnesium 1,600,000 J 

BWBG-SB38-0.5 
Total Calcium 170,000 J 

Total Chromium 6.1 J 

BWBG-SB38-7 
Total Calcium 160,000 J 

Total Chromium 2.8J 

BWBG-SB38-15 
Total Calcium 180,000 J 

Total Chromium 5.9J 
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Summary of Qualified Data 

satripte II) · Parameter 
·.:: .. .. · ... · .. : ... 

Total Sodium 
BWBG-SB36-0.5 Total Lead 

Total Calcium 
Total Sodium 

BWBG-SB36-0.5-A Total Lead 
Total Calcium 

BWBG-SB36-7 
Total Calcium 

Total Chromium 

BWBG-SB36-15 
Total Calcium 

Total Chromium 

BWBG-SB37-0.5 
Total Calcium 

Total Chromium 

BWBG-SB37-8 
Total Calcium 

Total Chromium 

BWBG-SB37-16 
Total Calcium 

Total Chromium 
Total Aluminum 

Total Cobalt 
Total Chromium 

Total Copper 

BWBG-SB33-0.5 
Total Iron 

Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 
Total Aluminum 

Total Cobalt 
Total Chromium 

Total Copper 

BWBG-SB33-0.5-A 
Total Iron 

Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 
Total Chromium 

BWBG-SB33-12 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB33-25 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB34-0.5 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB34-15 Total Calcium 

Total Zinc 
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7601 
0.931 

220,0001 
1,3001 
0.521 

210,0001 
180,0001 

4.61 
98,0001 

9.51 
68,0001 

161 
110,0001 

4.31 
160,0001 

2.91 
1,7001 
0.531 
1.61 
2.41 

1,1001 
4901 
221 
1.31 

0.501 
220,0001 

3,2001 
0.91 1 
2.91 
4.31 

2,3001 
9001 
521 
2.41 
1.81 

210,0001 
151 

150,0001 
381 
4.11 

100,0001 
6.01 
151 

46,0001 
441 
5.11 

210,0001 
8.81 



Summary of Qualified Data 

Sample ID Parameter 

Total Chromium 
BWBG-SB34-28 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB32-0.5 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB32-17 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB32-35 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB35-0.5 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB35-20 Total Calcium 
Total Zinc 

BWBG-SB35-40 
Total Calcium 

Total Zinc 

Data Validation Report 
Holloman Background-Study 

SDG 08!200133 

*Qualifier 

2.5 J 
100,000 J 

4.61 
10 J 

130,000 J 
29 J 
18 J 

140,000 J 
44J 
9.5 J 

94,000 J 
211 
6.5 J 

160,000 J 
14 J 
16 J 

110,000 J 
41J 

200,000 J 
1.2J 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are reported in 
micrograms per liter (f.lg/L), general chemistry parameters are reported in milligrams per liter 
(mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 19-21, 2008. Two aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) Date 

MW41-03 09/21/08 TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), 

Water Nitrate (E353.2), Nitrite (4500-N02-B), 

MW58-03 09/21108 Ammonia (350.1 ), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

BWBG-SB22-0.5 09119/08 

BWBG-SB22-30 09/19/08 
BWBG-SB22-60 09/19/08 
BWBG-SB10-0.5 09/20/08 
BWBG-SBl0-25 09/20/08 
BWBG-SB 10-50 09/20/08 

TAL Metals (6010B/7471A) BWBG-SB13-0.5 Soil 09/20/08 
BWBG-SB13-22 09/20/08 
BWBG-SB 13-50 09/20/08 
BWBG-SB 14-0.5 09/20/08 
BWBG-SB14-27 09/20/08 
BWBG-SB14-55 09/20/08 

BWBG-SB 14-55-A 09/20/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS-
Total Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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The total metals method blank, associated with the soil samples, yielded positive results 
for chromium, silver, tin, and zinc. The total metals aqueous method blank yielded 
positive results for antimony and zinc. All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of the aqueous 
zinc result. Since the zinc concentration in the two aqueous samples was below the RL 
no qualification was required. The other metals that were greater than the RL, were 
qualified estimated "J" in the associated samples. Finally the general chemistry method 
blank yielded an ammonia detection between the MDL and RL. Since the sample 
concentrations were not greater than the RL, no qualification was required. 

Laboratory Control Sample (LCS} 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium. 
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not 
calculated. This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample (BWBG-SB 14-55-A) was submitted as part of this sampling 
event. The RPD between the sample and duplicate was outside limits for aluminum, 
arsenic, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, 
potassium, magnesium, manganese, sodium, nickel, lead, vanadium, and zinc. These 
compounds were qualified estimated "J" in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate 
and, TDS in the two aqueous samples. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter* 

BWBG-SB22-30 
Chromium 

Zinc 

BWBG-SB22-60 Chromium 
Zinc 

BWBG-SB10-0.5 
Chromium 

Zinc 
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Zinc 

BWBG-SB 13-0.5 
Chromium 

Zinc 

BWBG-SB13-22 
Chromium 

Zinc 

BWBG-SB 13-50 
Chromium 

Zinc 

BWBG-SB 14-0.5 
Chromium 

Zinc 
BWBG-SB14-55 Aluminum 

Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 
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Data Validation Report 
Holloman Background. Study 

SDG 081230147 

Qualifier** 

6.31 
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341 
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451 
2.71 
5.01 
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2.41 
4.81 
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1.5 1 
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Summary of Qualified Data 

SamplelD Parameter* 

BWBG-SB14-55-A Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

* All metals in soil are total metals 

**Metals are reported in milligrams per kilogram (mg/kg) 
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0.0521 

1.51 
4.61 
2.8 J 
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3.41 
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9.31 
131 
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DATE TIME 
Water Volume •Pumping 

Temp Cond. 
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Turbidity Reduction 
Level Removed Rate pH Oxygen Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 
(BTOC) (mL) (mL.pm) (C) (mSicm) 

!mgllj 
{NTU) Potential 
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E;,.,,~~-~•at Engineers and Scientist · 

Pag~ 1 of ~ 

LOCATION~~~~~~~~~~~------~~~~~ -~ 
!Date; /S" ~>p ZDolS 
Recorded By; • -mtJI¥ I 

l1=01 ·~.1 

I<Dl Well Volume (gal) (C x E): 

CASING 
INFO 

DATE I TIME 
(mmddyy) (24 Hr) 

~ .... 
"H/5 

Water 
Level 

(BTOC) 

//.4-i 

~·.ta 

~~ 

0.50 

0.02 

Volume I Pumping 
Removed Rate 

(mLI) (mlpm} 

fir 
I~ 

~ 

LfbJ! 
~ 
itlf! 
/¢f!S. 
/tNt:~ 

l':?~ii~:;:J!;\fKv!@ii'fi!i!i,~I\"ff:/i/RtJ$iin'lli~:ttiit~ii!<f.l?!!Y;S,!!·F~'!;\~'i~~l 

'Criteria 

'1 l = 0.26~1 Temp +/-0.5 DO +/-0.2 

11 gai=3.79L I pH +/- 0.1 Turb +/-10 

Cond +/-25 ORP +/-10 

Background Study Well Sampling Forms 
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Other Eauiomeirt/10#; 
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PVC Diam. lin) 

I Screen Len1:1th (lin ft); 

I Screen Info; Type; Size; 

1.00 

0.04 

1.50 

0.10 

./ 

2.00 

0.16 

7 

3.00 

0.38 

PPE Level; 0 

2" lwe~er. ~=r -~ ~· 

4.00 

0.65 

I Breathing Zone PID (ppm): ....c.# 
IW~U()_pening PID (ppm); J1/J 

2:Q_ 
1.02 

6.0 

1.47 

8.0 

2.61 

10 

4.08 

Temp./ 
(C) 

pH Remarks (odor, clarity, etc.} 

ffnl~ lit#IW 1:1-~, [~1fJ 
21.~8 ~~' /.,_"32. ,:,.P~ /_ -:11.. 144. i 

~, 

• _,.,. 

I No. ContainersNolumeiTvlle Preserv. I Filter (~/~) T Method 

1 500ml Poly Metals- To1al HN03 

1 500ml Po!v Metals - Dissolved HN03 T Yes 

1 1L Poly Radchem NONE 

5 1L Poly Radchem HN03 

tv/TDS NONE 

1 1l Poly CI,N02,S04 NONE 

1 1L Glass Ammonia - 350 H2S04 

1 500m1Giass Nitrate, Nitrite H2S04 

1 250ml Poly Total Sulfide ""7-11.~1·1 
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DATE 
lmmddyy) 

ri"''ILJ.~ 

TIME 
124Hr) 

Water 
Level 

IBTOC) 
1/..4, 

Background Study Well Sampling Forms 

Volume 
Removed 

(mll 

Pumping 
Rate 

J!!!hl!!!!l.. 
/#'Ill 

Oxidation 
Reduction 
Potential 

14~.3 

( 

, 
Page 2 of ~ 

Remarks (odor, clarity, etc.) 

H 

9118/2008 



MONITORING WELL SAMPLE COLLECTION FORM 

!Location ID: .. , 

len• 
'1/:1 

I Tubing Type/Dlame~ ~n): !Other l=m 

~A) lnitiai_Depth to Water (ft BTOQ): /4. 'I! "t""lcaslng: Type PVC 
~ 

·oiam. jin) 2" 

WELL INFO fl!::l..!.::::=~=:!.!...l!!c!::.!..:~i..!::~--------fi!:::L::=!!!L!=~~~~=~ 

~D) WeUVolume (gal) (Cx E): I screen Info: Type: Size: 
''•'"'!'• ••. , ,._, •.:··· ·:··. , .... ~···! .. , .• , ...... 

CASING 0.50 1.50 

INFO _o.o~ 0.10 

2.00 

0.16 

3.00 

0.38 

DATE I TIME I Water I Volume I Pumping I . 1 1 / (mmddyy) (24 Hr) Level Removed Rate Temp H Cond. I Dissolved 
(BTOC) (mLI) (mLpm) (C) p (mSic:m) Oxygen (mgll) 

1e1's:'s ~~~/~,:23 
~ 

.. """" 
I 4.00 

0,65 

Page . 1 of · c:::.-

loate: /6·1!ii"J'.?ZA::st!: 
lc~•"od By: ,/C. z 
IPID T~;;;··, ... ~-v.r 

L" ulnox 

I Weather. ,,.,."_.,,., .. 

I Well Opening PID (ppm): 

5.0 

1.02 

6.0 

1.47 

D 

,~~ 

8.0 

2.61 

__:!Q__ 
4.08 

Remarks (odor, clarity, etc.) 

r'V 
I Tin. 

J 

1¥' Eour~EL ~I l INo. ContalnersNolumeffype I Preserv. I. _ Filter (YIN) I Method 

1 I 500mi Poly !Metals· Total I HN03 

1 HN03 Yes 

1 NONE 

5 1L Pol Radchem HN03 

1 1L Pol AlkalinityfTDS NONE 

--=:--• 1 1 L Poly Cl, N02, S04 NONE 

1 Criteria __!__ I _ 1 L Gla"ss !Ammonia • ~ I H2S04 

11 L = 0.26 gals I Temp +/-0.5 DO +1-0.2 1 I 500ml Glass I Nitrate, Nitrite I H2S04 

11 gai=379L 1 !>H .+1- 0.1 Turb +/-10 1 I 250m! Poly I Total Sulfide__ I ZnAc/NaOH 

Cond +/-25 ORP +1- 10 

Background Study Well Sampling Forms 9/18/2008 
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LOCATION ISite: 

Proiect Name: 

(') 
MONITORING WELL SAMPLE COLLECTION FORM 

_..L 

LocationiD: /VlWZR*'l/J.."5 
Project No./Phase: 

Page 2 of G--

-Date:~~~ 
Recorded By: · :'""r ~~ t~SliO 

: ,.~. J.•:.; ,.~, c~ ........ ; H' ;._, '<!~'(• .;!,;.:,::.. ~ ., ,,.,_, •. ,i"'!'~·:~ •• ;.: ''"' t· ·-~-,~·~,:_·,w.:c."f- ~-~ > " .... ..-.• ·• I~- ··-;,-.~,~----~.-.,_-.. ;:;,·~~-~,::·:·:>:.;~~~6''· ;, ~:;;~y,y,:, ·:..i;·>.·;=:~l--·~~·~i-:.•:·,.. . ·''Y~~··--:-• ~~ %..«~--;;: >'.;: ;,;;~: .. ,.-:,1"·'''··· ·"':':·~~- : ,..,., ; ··'=•f~.;- ::~~~-:,-~_) .. ~~ .. ~ ... ,.. .... ~ ~~.,.~~ ..... -·:-:: ~·---'!.:~-;...-,,..~ r-~" ·-~- .... , ._.,. ~~ ~~·c5. ~..:( ?\"1.'.".?'~---~·~\ i,'.'-~~:·· ... """J~;·r·-··;:.~:,~,--..::~-,..,:!':t.'·-*-··':·.•,>! .... :.,;r,,.., .. ,..._._::.•.?."-'. \ ~-"': ~··~>17\~ ....... -.- ......... -.~-.. , ..... ,_.,. .... . 

DATE 
Remarks (odor, clarity, etc.) 

(mmddyy) 

'fTJ"''fBP5 
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CASING 
INFO 
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MONITORING WELL SAMPLE COLLEcnON FORM 

bt4{~.-. o-f w,// ~t~J WetL 

Page ____ _ 

1/j C,.,,.f~ Jt . 

9/1/2008 

(.) 



MONITORING WELL SAMPLE COLLECTION FORM 

~ Wuut- rrJ 1/,IJ~ed </lfp H#b.. ~~·!JDt:.~. ·"-·J 
llo2.V -r~ clocl£ w~ 
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CASING 
INFO 
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t 

MONITORING WELL SAMPLE COLLECTION FORM 

9/1/2008 
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(' I 
MONITORING WELL SAMPLE COLLECTION FORM 

~ 

I ~~n=~H..!-\.f.8 Page 1 of ~ 
--•-• Engineet'$ and SclenUst 

lsite: ~' ILocationiD~- MW-19.03 loate: l#f" :5/!P- ZQ::)S' LOCATION I .. - •.. -- Bl . 
Project Name: Background Study· HAFProjecl No./Phase: 9081001/03.01 

t;;;i;;~~:".'"&c; .. ,:,··"""''"''·''"'>·w"'T~~~:;·;;;;~~·~;;~;,;~;: , .... ·prlf- !Recorded By: K.. 7fiiiiJI!~ , ,, ...... _ ... J 
}.//1 

IJ:OI nlwater Level Indicator Ty~ID#:-.- Uf'.Am~~ I Other Equipmenl/10#: J.A- Al//177 L! LIQuinox 
ITublng Type/Diameter On): I /4 ,, m -- • -,Other Equipm~~l/10#: . -,;}A IPPE Level: D 

Diam. inl z· lwaather:S~ ~9• 

WELL INFO 

.... ··,.v•-•.•·~::-.'""--=.~ 

CASING 
INFO 

DATE 
(mmddyy) 

IAtA*.A~ 

If 

TIME I Water I Volume 
(24 Hr) Level Removed 

(BTOC) (mLI) 

J'Uflliff =a 
iWMI/~-~ IK. 

·.~::;.~~--. 

IVA lsackgi'Qllnd PID(J>pm): • A/14 
I Breathing Zone£'10 (ppm): ~AlA_ 

Size: !Well Opening PID (ppm): - A/A 
3.00 4.00 5.0 6.0 8.0 1 1Q 

0.38 0.65 1,02 1.47 2.61 I 4.o8 _/I /1 1 I 1 Oxidation Pumping I Templf t/ Cond. Dissolved TurbiditY. Reduction 

( 
RLate ) (C) pH (mS/cm) 0

1~CYS~ne)n (NTU) Potentli!l 
Remilrks (odor, Cli!rlty, etc.) 

m~ ~ ~ 

~~<~ I!Q.~?I"i,~ 1~.-o~ '·§I &z'l55.~ /""tJJ'~ j -;., 'I ~J; --:/-.~ 4-.~9 ~::z. 

~~~·~~-,~~~I~ /C ~~ ~~ .9: 1 ~or~~;; :;. 3;~;.?3 3~,%- ~iz T.1 
JAJAf l/9.;t.:JI?. !5'# l2s .. ?51.B .. Z/ ld!a'J61/~~ 

I No. Contalners/VolumeiTy~e Preserv. I Flller(Y/NI 

1 500ml Poly Metals - Total HN03 

1 500ml Poly Metals - Dissolved HN03 T Yes 

1 1L Poly Radchem NONE 

. 
~ , 

•• 
~~ 

'r 

•• 
~ 

Method 

5 tLPolv Radchem HN03 

1 1LPolv Alkalin~y/TDS NONE liii:·~t~l~AWiJJ.t~ifl;~*~{'i{<;~;ti~ii~~Yt+?2;itf~,~,;~~<:(.:f&:;;\S~P%.' 

Cond 

1 Criteria 

+/-0.5 

+/-0.1 

+/-25 

Background Study Well Sampling Forms 

_QQ_ 
Turb 

ORP 

+/- 0.2 

+/-10 

+/-10 

1 

1 

1 

1 

1LPoly Cl, N02,S04 NONE 

1LG1ass Ammonia - 350 H2S04 

500m1Giass Nitrate, Nitrite H2S04 

250m1Polv Total Sulfide 

9/18/2008 
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LOCATION 

MONITORING WELL SAMPLE COLLECTION FORM 
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DATE 
(mmddyy) 

l;;r 

TIME 
(24Hr) 

:.-; 

• 

Volume· 
Removed 

.nA.....-...1.1~ 

Background Study Well Sampling Form~; 

. Pumping Dissolved 
Rate pH 

";...~ 

Page 2 of ,;J.... 

Remarks (odor, clarity, etc.) 
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MONITORING WELL SAMPLE COLLECTION FORM 

Remarks (odor, clarity, etc.) 

DbWllctt~ /rA Mw411?54 l~ wtJI -1o )V\W41- t)3 ad}a!ttf 1\/ 
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MONITORING WELL SAMPLE COLLECTION FORM 

~EJi-L!.\r.= Page 1 of 
~ronmental Engineers and Scientist 

LOCATION Site: Location 10: MW3033.01 Date: tt-1-o"i 
Project Name: Bac!(ground Study_- HAFB Project NoJPhase: 9081001/03.01 Recorded By: rLuec.ro 
Pump Type/lOt: (' _, l~n Water Quality Meter/IDt: -r L ~ V.SJ;. PID Type/lOt: 

EQUIPMENT Water Level Indicator Type/lOt: tf.tr-o ~ OtherEauioment/ID#: f"~ iC-...-,~).4_ Decon Method: Liquinox 

Tubin!l Type/Diameter (in): 1/u Other Equipment/10#: PPE Level: D 

(A) Initial Depth to Water (It BTOC): .;djf._J Casillg: Type_ PVC Diam.(ln) 2' Weather: r (,c,r/ •~JI'.-.-L ... 
WELL INFO 

B) Total Well Depth (It BTOC): ~-JO 'f? E) Casing Volume Multiplier (!lal/lin It): Background PID (ppm)o I 

C) Water Column Thickness (It) (B·A): Screen Length (lin It): BreathinQ Zone PID (ppm): 

D) Well Volume (g_alliC x E): Screen Info: Type: Size: Well Opening PID (ppm): 

CASING Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 8.0 I 10 

INFO I!D) Casing Volume Multiplier(g_al/lin It) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 l 4.06 

f.-

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rata 

Temp 
pH 

Cond. 
Oxygen 

Turbidity Reduction 
Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 

lfilrr 
(mLI) (mlpm) 

(C) (mSicm) 
(m!JI) 

(NTU) Potential 
(mV) 

'f'"T7ff - ,.,,, ~D JOt? .. :11. fl ] . .3~ ao.t3 '?/.~ :.!. 7.11 1.~-~ 
I tfL_ f,. /'2f 2~/L /OOQ ,Dfl_ ~~.77 7. '2.7 Z1.J.1 8&.'1 ~o.D IS"~. I 

'f-·7-o'l -~.J· 1.2.2·11.. L·wo /!Jb 711. J'~ 7.1., t.J .l-1 'lf.T -:? 1!. () 1.-r.r t1 
!'I ,,. /12.0 3e~oo //)I .211. li' '?.l~ z, ,Jr{ ~Cf.'( /.f, I /5"~,-1. 
Ill~ ~2.( "'"~, /D () 1..7o.ffl 7.2~ ~fl '• D1. J9 .. ~ ? .. 9, /$'"~.7_ 

t111f ~1·1'1 l.r••' (tH:I Jo.J7 J•'-f' Zl.f.l rl. I J,JU /$"Z,f 

No. ContainersiVolumeiT~ PreHrv. Filtar(Y/N) Method Parametar(s) 

1 500ml Poly Metals • Total HN03 

1 500ml Pol}~ Metals - Dissolved HN03 Yes 

...... 111M 1 1L Poly Radchem NONE 

1'1:J:l. 5 1L Poly Radchem HN03 

Slllllllelli.nancaaon 1 1L Poly Alkalinity/TDS NONE 

MW3033-Q1 1 1L Poly Cl, N02, S04 NONE 

Conversions Stabilization Criteria 1 1L Glass Ammonia - 350 H2S04 

1 L = 0.26 gals Temp +1- 0.5 DO +1- 0.2 1 500ml Glass Nitrate, Nitrite H2S04 

1 gai=3.79L pH +1·0.1 Turb +/-10 1 250ml Poly Total Sulfide ZnAc/NaOH 

Cond +1-25 ORP +1-10 
-

Background Study Well Sampling Fonms 9/1/2008 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3, 2008.  One aqueous sample was taken from the Background 
Study area for analyses. All analyses were performed by TestAmerica Laboratories, Inc., 
in Arvada, Colorado.  The specific sample included in this validation was: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

TDS-MW01 Water 09/03/08 

TAL Metals – Total/Dissolved (6010B and 
7470A), Total Dissolved Solids (2540C), 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(353.2), Nitrite (4500-NO2-B), Ammonia 
(350.1), Sulfate (9056), Sulfide (4500S-F) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
The sample was properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
The method blank for total metals yielded positive results for arsenic, barium, chromium, 
iron, magnesium, manganese, and sodium.  The dissolved metals method blank yielded 
positive results for antimony, barium, chromium, iron, magnesium, and manganese.  All 
method blank results were between the method detection limit (MDL) and reporting limit 
(RL).  Only those metals in the sample that were greater than the RL were qualified as 
estimated, “J”.  
 
The method blank for total dissolved solids (TDS) yielded a positive result.  Therefore, 
the sample concentration was qualified as estimated, “J”. 

Laboratory Control Sample 
All laboratory control sample (LCS) results met the QC requirements for the percent 
recoveries (%Rs) for all analysis.  
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Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total metals MS and/or MSD %Rs were below QC limits for mercury, lead, and 
thallium.  The dissolved metals MS and MSD %Rs for thallium were below QC limits. 
The MS/MSD data was cross referenced with the LCS data, which was in control, and 
resulted in no qualification of the sample. 

The total and dissolved metals MS/MSD %Rs and relative percent differences (RPDs) 
were not calculated for calcium, magnesium, and sodium because the sample 
concentration exceeded the spiked concentration by a factor of four or more.   

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, the analysis for chloride, sulfate, and TDS required a 
dilution.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

TDS-MW01 Total arsenic 
Total barium 

Dissolved barium 
Total iron 

Total magnesium 
Dissolved magnesium 

Total sodium 
TDS 

15 J 
15 J 
14 J 

140 J 
710,000 J 
680,000 J 

1,200,000 J 
9,100 J 

*Metals are presented in micrograms per liter (µg/L) 

  TDS are presented in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3-4, 2008.  Two aqueous samples and twelve soil samples were 
taken from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

TDS-MW02 9/04/08 

MW3903 

Water 

9/03/08 

TAL Metals-Total/Dissolved (6010B and 7470A), 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-NO2-B), Ammonia (350.1), 
Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SB01-0.5 9/03/08 

BWBG-SB01-20 9/03/08 

BWBG-SB01-39 9/03/08 

BWBG-SB02-0.5 9/03/08 

BWBG-SB02-10 9/03/08 

BWBG-SB02-20 9/03/08 

BWBG-SB26-0.5 9/04/08 

BWBG-SB26-11 9/04/08 

BWBG-SB26-22 9/04/08 

BWBG-SB11-0.5 9/04/08 

BWBG-SB11-14 9/04/08 

BWBG-SB11-28 

Soil 

9/04/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, iron, tin, and zinc.  The dissolved metals method blank, associated with 
samples TDS-MW02 and MW3903, yielded positive results for calcium, magnesium, and 
sodium.  All method blank results were between the method detection limit (MDL) and 
reporting limit (RL) with the exception of sodium.  Only those metals in the samples that 
were greater than the RL were qualified as estimated, “J”.  As for sodium, since the 
method blank result was greater than the RL and the two aqueous samples yielded results 
greater than 10x the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The aqueous dissolved and total metals LCS percent recoveries (%Rs) for cadmium were 
above QC limits.  The positive results were qualified as estimated, “J”. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD percent recoveries (%Rs) were 
outside QC limits for cadmium, lead, and thallium.  The data was cross referenced with 
the LCS data, of which only cadmium was outside control limits.  Therefore, the positive 
results for cadmium were qualified estimated “J” in the two aqueous samples. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum and calcium.  This was due to the fact that the 
sample concentration exceeded the spiked concentration by a factor of four or more and 
control limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for: all metals in the total and 
dissolved metals analysis for TDS-MW02; calcium in all soil samples; and chloride, 
sulfate, and TDS in the two aqueous samples.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB01-0.5 Total Calcium 
Total Iron 
Total Zinc 

230,000 J 
2,200 J 
8.9 J 

BWBG-SB01-20 Total Calcium 
Total Iron 
Total Zinc 

170,000 J 
3,400 J 
8.5 J 

BWBG-SB01-39 Total Calcium 
Total Iron 
Total Zinc 

81,000 J 
7,300 J 

19 J 
BWBG-SB02-0.5 Total Calcium 

Total Iron 
Total Zinc 

210,000 J 
1,000 J 
4.7 J 

BWBG-SB02-10 Total Calcium 
Total Iron 
Total Zinc 

400,000 J 
1,800 J 
6.7 J 

BWBG-SB02-20 Total Calcium 
Total Iron 
Total Zinc 

140,000 J 
6,800 J 

16 J 
BWBG-SB26-0.5 Total Calcium 

Total Iron 
Total Zinc 

350,000 J 
4,700 J 

17 J 
BWBG-SB26-11 Total Calcium 

Total Iron 
Total Zinc 

390,000 J 
2,000 J 
8.5 J 

BWBG-SB26-22 Total Calcium 
Total Iron 
Total Zinc 

390,000 J 
1,700 J 
4.8 J 

BWBG-SB11-0.5 Total Calcium 
Total Iron 
Total Zinc 

410,000 J 
2,200 J 
9.4 J 

BWBG-SB11-14 Total Calcium 
Total Iron 
Total Zinc 

340,000 J 
1,100 J 
4.7 J 

BWBG-SB11-28 Total Calcium 
Total Iron 
Total Zinc 

250,000 J 
14,000 J 

43 J 
TDS-MW02 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

810,000 J 
1,600,000 J 

3.2 J 
MW3903 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 

520,000 J 
480,000 J 

0.79 J 
0.82 J 

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in micrograms per 
liter (µg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 4-5, 2008.  Five aqueous samples and twelve soil samples were 
taken from the Background Study are for analyses.  All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

TDS-MW03 09/05/08 

MW37-06 09/04/08 

MW38-01 09/04/08 

TDS-MW03-A 09/05/08 

MW24-01 

Water 

09/05/08 

TAL Metals-Total/Dissolved (6010B and 7470A), 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-NO2-B), Ammonia (350.1), 
Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SB04-0.5 09/04/08 

BWBG-SB04-23 09/04/08 

BWBG-SB04-45 09/04/08 

BWBG-SB03-0.5 09/05/08 

BWBG-SB03-15 09/05/08 

BWBG-SB03-30 09/05/08 

BWBG-SB05-0.5 09/05/08 

BWBG-SB05-18 09/05/08 

BWBG-SB05-35 09/05/08 

BWBG-SB07-0.5 09/05/08 

BWBG-SB07-18 09/05/08 

BWBG-SB07-35 

Soil 

09/05/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample MW38-01.  Since the hold time was exceeded 
in this sample these analyses were considered estimated and qualified, “J”. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, copper, magnesium, sodium, tin, and zinc.  The method blank for total 
mercury, associated with the aqueous sample, yielded a positive detection as well. 
Finally, the dissolved metals method blank, associated with the aqueous samples, yielded 
positive results for calcium, magnesium, and sodium.  All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exception of 
sodium (associated with the aqueous samples).  Only those metals in the samples that 
were greater than the RL were qualified as estimated, “J”.  As for sodium, since the 
method blank result was greater than the RL and the five aqueous samples yielded results 
greater than 10x the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The LCS percent recovery (%R) for cadmium, associated with all samples, was above 
QC limits.  The positive results were qualified as estimated, “J”. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
cadmium, lead, and thallium.  

The MS/MSD %Rs for sulfate were below QC limits. 

The data was cross referenced with the LCS data, of which only cadmium was outside 
QC limits, therefore only cadmium was qualified as estimated, “J”. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron because the sample 
concentration exceeded the spiked concentration by a factor of four or more and control 
limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
zinc.  Using professional judgement, all zinc results were qualified as estimated, “J”. 

One field duplicate sample (TDS-MW03-A) was submitted as part of this sampling 
event.  The only compounds that were outside stated RPD limits were selenium, 
ammonia, and nitrate.  These were qualified as estimated, “J”, in the original and 
duplicate samples. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 
BWBG-SB04-0.5 Total Calcium 

Total Copper 
Total Magnesium 

Total Zinc 
Total Cadmium 

160,000 J 
7.9 J 

6,500 J 
24 J 

0.15 J 
BWBG-SB04-23 Total Calcium 

Total Copper 
Total Magnesium 

Total Zinc 
Total Cadmium 

85,000 J 
3.1 J 

2,000 J 
13 J 

0.072 J 
BWBG-SB04-45 Total Calcium 

Total Copper 
Total Magnesium 

Total Sodium 
Total Zinc 

Total Cadmium 

170,000 J 
4.2 J 

4,200 J 
920 J 
15 J 

0.087 J 
BWBG-SB03-0.5 Total Calcium 

Total Copper 
Total Magnesium 

Total Zinc 

180,000 J 
2.6 J 

1,400 J 
5.6 J 

BWBG-SB03-15 Total Calcium 
Total Copper 

Total Magnesium 
Total Sodium 

Total Zinc 
Total Cadmium 

130,000 J 
5.9 J 

5,000 J 
1,900 J 

22 J 
0.14 J 

BWBG-SB03-30 Total Calcium 
Total Copper 

Total Magnesium 
Total Zinc 

230,000 J 
1,100 J 
0.089 J 
3.0 J 

BWBG-SB05-0.5 Total Calcium 
Total Copper 

Total Magnesium 
Total Zinc 

Total Cadmium 

200,000 J 
4.0 J 

3,300 J 
11 J 

0.090 J 
BWBG-SB05-18 Total Calcium 

Total Copper 
Total Magnesium 

Total Sodium 
Total Zinc 

Total Cadmium 

49,000 J 
5.1 J 

3,500 J 
1,500 J 

21 J 
0.053 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 
BWBG-SB05-35 Total Calcium 

Total Magnesium 
Total Zinc 

150,000 J 
1,900 J 
8.5 J 

BWBG-SB07-0.5 Total Calcium 
Total Copper 

Total Magnesium 
Total Zinc 

Total Cadmium 

160,000 J 
7.9 J 

7,800 J 
27 J 

0.17 J 
BWBG-SB07-18 Total Calcium 

Total Copper 
Total Magnesium 

Total Sodium 
Total Zinc 

Total Cadmium 

120,000 J 
5.4 J 

4,100 J 
2,200 J 

19 J 
0.093 J 

BWBG-SB07-35 Total Calcium 
Total Magnesium 

Total Zinc 

230,000 J 
450 J 
3.2 J 

TDS-MW03 Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium  

Total Selenium 
Dissolved Selenium  

Ammonia 
Nitrate 

830,000 J  
830,000 J  

0.47 J  
0.71 
11 J 
16 J 

0.96 J 
15 J 

MW37-06 Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

950,000 J 
850,000 J 

0.94 J  
0.84 J  

MW38-01 Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

Nitrite 
Nitrate 

550,000 J 
400,000 J 

0.64 J 
0.70 J 

0.0055 J 
28 J 

TDS-MW03-A Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

Total Selenium 
Dissolved Selenium 

Ammonia 
Nitrate 

810,000 J  
810,000 J  

0.60 J  
0.64 J  
7.0 J  
9.1 J  
0.63 J 
7.7 J 

MW24-01 Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

660,000 J  
880,000 J  

0.65 J 
0.52 J  

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are reported in micrograms 
per liter (µg/l), general chemistry data is reported in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 5-8, 2008.  Seven aqueous sample and twenty seven soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories, Inc., in Arvada, Colorado.  The specific samples included 
in this validation were: 

Sample 
# Sample ID Matrix Collection 

Date Analyses (USEPA Method Number) 

1 MW30&33-02 09/07/08 

2 MW30&33-01 09/07/08 

3 SS61-MW01 09/07/08 

4 MW-29-01 09/07/08 

5 MW04-01 09/08/08 

6 S1-MW5-A 09/08/08 

7 S1-MW5 

Water 

09/08/08 

TAL Metals-Total/Dissolved (6010B 
and 7470A), Alkalinity (2320B), 
Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-NO2-B), Ammonia 
(350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

8 BWBG-SB12-0.5 09/05/08 

9 BWBG-SB12-10 09/05/08 

10 BWBG-SB12-20 09/05/08 

11 BWBG-SB18-0.5 09/06/08 

12 BWBG-SB18-18 09/06/08 

13 BWBG-SB18-35 09/06/08 

14 BWBG-SB20-0.5 09/06/08 

15 BWBG-SB20-20 09/06/08 

16 BWBG-SB20-40 09/06/08 

17 BWBG-SB20-40-A 

Soil 

09/06/08 

TAL Metals (6010B/7471A) 
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Sample 

# Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

18 BWBG-SB19-0.5 09/06/08 

19 BWBG-SB19-0.5-A 09/06/08 

20 BWBG-SB19-25 09/07/08 

21 BWBG-SB19-49 09/07/08 

22 BWBG-SB25-0.5 09/06/08 

23 BWBG-SB25-15 09/06/08 

24 BWBG-SB25-15A 09/06/08 

25 BWBG-SB25-35 09/06/08 

26 BWBG-SB08-0.5 09/07/08 

27 BWBG-SB08-20 09/07/08 

28 BWBG-SB08-20-A 09/07/08 

29 BWBG-SB08-45 09/07/08 

30 BWBG-SB21-0.5 09/06/08 

31 BWBG-SB21-20 09/06/08 

32 BWBG-SB21-20-A 09/06/08 

33 BWBG-SB21-40 09/06/08 

34 BWBG-SB21-40-A 

Soil 

09/06/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for calcium, chromium, tin, and zinc.  Total aluminum was also detected in the soils 
method blank associated with samples numbers 8 through 27 along with a detection of 
total iron in the method blank associated with samples 28 through 34.  The aqueous total 
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metals method blank yielded positive results for calcium, antimony, sodium, and 
magnesium associated with all aqueous samples except S1-MW5.  Finally, the dissolved 
metal method blank had low levels of antimony, iron, magnesium, manganese, and 
vanadium associated with all the aqueous samples.  All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exceptions 
of total sodium and total magnesium.  Since the method blank results were greater than 
the RL and the six aqueous samples yielded results greater than 10x the blank 
concentration, no qualification of total sodium and total magnesium was required.  All 
other metals in the associated samples that were greater than the RL, were qualified as 
estimated, “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The dissolved metals MS/MSD %Rs were outside QC limits for lead, thallium, 
aluminum, cobalt, and nickel related to all aqueous samples.  In addition, the aqueous 
total metals MS/MSD %Rs were outside for lead and thallium associated with sample S1-
MW5.  The soil sample MS/MSD %Rs were outside limits for aluminum, beryllium, and 
selenium associated with sample numbers 8 through 27.  

The MS/MSD %Rs for sulfate were outside control limits.  

These results were cross referenced with the respective LCSs, which were in control, 
therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for calcium, magnesium, and sodium pertaining to all aqueous samples while 
the MS/MSD recoveries and RPDs associated with sample S1-MW5 resulted in total 
concentrations for calcium, magnesium, and sodium not being calculated.  The total soil 
metals MS/MSD %Rs and RPDs for aluminum, calcium, and iron were also not 
calculated.  This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable.  

Project Specific Quality Assurance/Quality Control 
Samples BWBG-SB08-20-A, BWBG-SB21-20, BWBG-SB21-20-A, BWBG-SB08-45, 
BWBG-SB21-0.5, BWBG-SB21-40, and BWBG-SB21-40-A indicated that the serial 
dilution of sodium had physical/chemical interferences present.  Using professional 
judgement, this compound was qualified as estimated, “J”, in the above mentioned 
samples. 

Seven field duplicate samples (S1-MW5-A, BWBG-SB20-40-A, BWBG-SB19-0.5-A, 
BWBG-SB25-15A, BWBG-SB08-20-A, BWBG-SB21-20-A, and BWBG-SB21-40-A) 
were submitted as part of this sampling event.  The RPD between duplicate and sample 
S1-MW5 exceeded the QC limits for aluminum (total [T]), arsenic (T), cadmium (T), iron 
(T & dissolved [D]), manganese (T), nickel (T&D), and selenium (T).  The RPD was 
exceeded between the duplicate and sample BWBG-SB19-0.5 for aluminum, arsenic, 
barium, beryllium, cadmium, cobalt, chromium, copper, iron, potassium, magnesium, 
manganese, nickel, lead, vanadium, and zinc.  Finally, the RPD was exceeded for 
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manganese between the duplicate and sample BWBG-SB21-20. These compounds were 
qualified as estimated, “J”, in both the samples and duplicates. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, all soil samples required a dilution for sodium and all total 
metals for sample MW-29-01.  Also, all aqueous samples required a dilution for the 
chloride, sulfate, and TDS analyses.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

MW30&33-02 

Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Vanadium 

650,000 J  
1,100,000 J  

34 J  
38 J  

MW30&33-01 
Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

620,000 J  
1,100,000 J  

38 J  

SS61-MW01 
Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

1,000,000 J  
550,000 J  

26 J  

MW-29-01 
Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

640,000 J  
1,800,000 J  

34 J  

MW04-01 
Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

800,000 J  
800,000 J  

23 J  

S1-MW5-A 

Total Calcium 
Dissolved Magnesium 
Dissolved Vanadium  

Total Aluminum 
Total Arsenic 

Total Cadmium 
Total Iron 

Dissolved Iron 
Total Manganese 

Total Nickel 
Dissolved Nickel 
Total Selenium 

610,000 J  
1,100,000 J  

25 J  
160 J  
14 J 
1.7 J  
260 J  
66 J  
9.7 J  
93 J  
120 J  
12 J  
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

S1-MW5 

Dissolved Magnesium 
Dissolved Vanadium 

Total Aluminum 
Total Arsenic 

Total Cadmium 
Total Iron 

Dissolved Iron 
Total Manganese 

Total Nickel 
Dissolved Nickel 
Total Selenium 

1,000,000 J  
24 J  
18 J 
7.3 J  
0.68 J  
60 J  
29 J  
4.0 J  
56 J  
67 J  
21 J  

BWBG-SB12-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

2,700 J 
240,000 J 

2.8 J 
8.4 J 

BWBG-SB12-10 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

7,300 J 
120,000 J 

11 J 
24 J 

BWBG-SB12-20 Total Aluminum 
Total Calcium 

680 J 
250,000 J 

BWBG-SB18-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

3,200 J 
250,000 J 

3.3 J 
11 J 

BWBG-SB18-18 Total Aluminum 
Total Calcium 

640 J 
240,000 J 

BWBG-SB18-35 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

3,000 J 
140,000 J 

2.8 J 
8.4 J 

BWBG-SB20-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

2,500 J 
240,000 J 

2.4 J 
7.5 J 

BWBG-SB20-20 Total Aluminum 
Total Calcium 

1,000 J 
260,000 J 

BWBG-SB20-40 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

6,400 J 
170,000 J 

7.4 J 
18 J 

BWBG-SB20-40-A 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

6,300 J 
150,000 J 

7.2 J 
19 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB19-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc  

Total Barium 
Total Iron 

Total Magnesium 
Total Manganese 

Total Arsenic 
Total Beryllium 
Total Cadmium 

Total Cobalt 
Total Copper 

Total Potassium 
Total Nickel 
Total Lead 

Total Vanadium 

4,100 J 
240,000 J 

3.9 J 
12 J 
46 J 

3,400 J 
4,700 J 

76 J 
1.3 J  
0.22 J 

0.071 J 
1.4 J 
4.3 J 

1,200 J 
2.9 J 
2.5 J 
7.0 J 

BWBG-SB19-0.5-A 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc  

Total Arsenic 
Total Barium 

Total Beryllium 
Total Cadmium 

Total Cobalt 
Total Iron 

Total Copper 
Total Potassium 

Total Magnesium 
Total Manganese 

Total Nickel 
Total Lead 

Total Vanadium 

13,000 J 
200,000 J 

11 J 
39 J 
2.8 J 
88 J 

0.71 J 
0.24 J 
3.6 J 

10,000 J 
13 J 

3,200 J 
14,000 J 

240 J 
8.4 J 
9.3 J 
17 J 

BWBG-SB19-25 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

13,000 J 
130,000 J 

12 J 
36 J 

BWBG-SB19-49 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

2,600 J 
26,000 J 

3.1 J 
8.2 J 

BWBG-SB25-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

6,200 J 
230,000 J 

5.8 J 
20 J 

BWBG-SB25-15 Total Aluminum 
Total Calcium 

700 J 
260,000 J 

BWBG-SB25-15A Total Aluminum 
Total Calcium 

650 J 
250,000 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB25-35 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

6,100 J 
210,000 J 

6.6 J 
17 J 

BWBG-SB08-0.5 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

6,300 J 
190,000 J 

6.6 J 
20 J 

BWBG-SB08-20 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

15,000 J 
170,000 J 

16 J 
39 J 

BWBG-SB08-20-A 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

190,000 J 
12 J 

13,000 J 
29 J 

2,600 J 

BWBG-SB08-45 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

32,000 J 
3.1 J 

2,900 J 
7.3 J 
640 J 

BWBG-SB21-0.5 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

180,000 J 
7.5 J 

7,300 J 
24 J 

220 J 

BWBG-SB21-20 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Manganese 
Total Sodium 

220,000 J 
3.2 J 

2,900 J 
9.6 J 
50 J 

1,500 J 

BWBG-SB21-20-A 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium  
Total Manganese 

230,000 J 
3.4 J 

3,200 J 
10 J 

2,100 J 
84 J 

BWBG-SB21-40 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

190,000 J 
3.0 J 

2,200 J 
8.3 J 
540 J 

BWBG-SB21-40-A 

Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

190,000 J 
2.8 J 

2,000 J 
6.9 J 
430 J 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are presented in 
micrograms per liter (µg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 7-9, 2008.  Four aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

S1-MW2 09/09/08 

S1-MW1-A 09/09/08 

S1-MW1 09/09/08 

MW-BG-04 

Water 

09/08/08 

TAL Metals-Total/Dissolved (6010B and 7470A), 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-NO2-B), Ammonia 
(350.1), Sulfate (9056), Sulfide (4500S-F), TDS 
(2540C) 

BWBG-SB06-0.5 09/07/08 

BWBG-SB06-25 09/07/08 

BWBG-SB06-50 09/07/08 

BWBG-SB09-0.5 09/08/08 

BWBG-SB09-30 09/08/08 

BWBG-SB09-30-A 09/08/08 

BWBG-SB09-59 09/08/08 

BWBG-SB15-0.5 09/08/08 

BWBG-SB15-25 09/08/08 

BWBG-SB15-50 09/08/08 

BWBG-SB17-0.5 09/08/08 

BWBG-SB17-25 09/08/08 

BWBG-SB17-50 

Soil 

09/08/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, chromium, iron, tin, and zinc.  The total metals method blank, associated 
with the aqueous samples, yielded positive results for calcium, antimony, magnesium, 
and sodium.  The dissolved metals method blank yielded positive results for antimony, 
iron, magnesium, manganese, and vanadium.  All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of sodium and 
magnesium (associated with the aqueous samples).  Only those metals in the sample that 
were greater than the RL were qualified as estimated, “J”.  As for sodium and 
magnesium, since the method blank results were greater than the RL and the four 
aqueous samples yielded results greater than 10x the blank concentration, no qualification 
for sodium and magnesium was required. 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total metals (aqueous) MS/MSD %Rs were outside QC limits for lead and thallium. 
The dissolved metals MS/MSD %Rs for aluminum, cobalt, lead, nickel, and thallium 
were outside limits.  The ammonia MS/MSD %Rs were below QC limits however an 
additional MS/MSD for ammonia was run and was within QC limits.  These results were 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron.  This was due to the fact 
the sample concentration exceeded the spiked concentration by a factor of four or more 
and control limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
sodium.  Using professional judgement, all sodium results were qualified as estimated, 
“J”. 

Two field duplicate samples (S1-MW1-A, BWBG-SB09-30-A) were submitted as part of 
this sampling event.  The RPD, between the duplicate and sample S1-MW1, was outside 
QC limits for arsenic (total [T] & dissolved [D]), iron (T), and selenium (D).  These 
compounds were qualified as estimated, “J”, in the duplicate and original sample. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis.  For the metals analysis, samples S1-MW2 and MW-BG-04 
required a dilution for both total and dissolved metals.  Also, BWBG-SB06-05 required a 
dilution for calcium due to matrix interference.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB06-0.5 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

50,000 J 
12 J 

12,000 J 
38 J 

3,400 J 
BWBG-SB06-25 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

130,000 J 
18 J 

20,000 J 
47 J 

3,300 J 
BWBG-SB06-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

64,000 J 
6.9 J 

7,700 J 
18 J 

870 J 
BWBG-SB09-0.5 Total Calcium 

Total Iron 
Total Sodium 

260,000 J 
210 J 
420 J 

BWBG-SB09-30 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

150,000 J 
14 J 

15,000 J 
35 J 

1,900 J 
BWBG-SB09-30-A Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

150,000 J 
17 J 

17,000 J 
44 J 

2,300 J 
BWBG-SB09-59 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

60,000 J 
5.3 J 

3,700 J 
9.7 J 
380 J 

BWBG-SB15-0.5 Total Calcium 
Total Iron 
Total Zinc 

Total Sodium 

260,000 J 
680 J 
4.5 J 
320 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB15-25 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 

190,000 J 
4.7 J 

4,800 J 
15 J 

500 J 
BWBG-SB15-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

35,000 J 
4.4 J 

4,500 J 
14 J 

350 J 
BWBG-SB17-0.5 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

200,000 J 
3.5 J 

3,200 J 
13 J 

200 J 
BWBG-SB17-25 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

110,000 J 
10 J 

11,000 J 
29 J 

1,800 J 
BWBG-SB17-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 

180,000 J 
5.9 J 

5,800 J 
16 J 

650 J 
S1-MW2 Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

630,000 J  
2,800,000 J  

50 J  
S1-MW1-A Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic  

Total Iron 
Dissolved Selenium 

590,000 J  
1,200,000 J  

25 J  
5.0 J  
9.6 J  
72 J  
5.2 J  

S1-MW1 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic 

Total Iron 
Dissolved Selenium 

580,000 J  
1,300,000 J  

10 J  
25 J  
11 J  
6.5 J  
150 J  
7.4 J  

MW-BG-04 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 

670,000 J  
2,600,000 J  

610 J  

*Metals in soil are reported in milligrams per kilogram, metals in water are reported in micrograms per liter 
(µg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 9-10, 2008.  Four aqueous sample and fifteen soil samples were 
taken from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

MW-23-01 9/09/08 
MW-21-04 9/09/08 
S10-MW4 9/10/08 
MW-01 

Water 

9/10/08 

TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-NO2-B), Ammonia 
(350.1), Sulfate (9056), Sulfide (4500S-F), TDS 
(2540C) 

BWBG-SB23-0.5 9/09/08 
BWBG-SB23-30 9/09/08 
BWBG-SB23-64 9/09/08 
BWBG-SB16-0.5 9/09/08 
BWBG-SB16-20 9/09/08 
BWBG-SB16-39 9/09/08 
BWBG-SB24-0.5 9/09/08 
BWBG-SB24-20 9/10/08 
BWBG-SB24-40 9/10/08 
BWBG-SB27-0.5 9/10/08 
BWBG-SB27-13 9/10/08 
BWBG-SB27-25 9/10/08 
BWBG-SB30-0.5 9/10/08 
BWBG-SB30-14 9/10/08 
BWBG-SB30-28 

Soil 

9/10/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 
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Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, calcium, chromium, iron, sodium, tin, and zinc.  The dissolved metals method 
blank yielded positive results for aluminum, potassium, and zinc.  The total metals 
method blank (aq) yielded a positive result for potassium.  All method blank results were 
between the method detection limit (MDL) and reporting limit (RL).  Only those metals 
in the associated samples, that were greater than the RL, were qualified estimated “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for lead 
and thallium.  The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium.  
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not 
calculated.  This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in all aqueous samples.  Additionally, all metals in the total and dissolved 
metals analysis of samples MW-23-01 and MW-01 required a dilution due to matrix 
interferences.  Finally, the nitrite analysis in MW-21-04 required a dilution to quantify 
the data.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 
BWBG-SB23-0.5 Total Barium 

Total Calcium 
Total Iron 

15 J 
240,000 J 

180 J 
BWBG-SB23-30 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

35 J 
83,000 J 

5.3 J 
4,500 J 
790 J 
14 J 

BWBG-SB23-64 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

110 J 
160,000 J 

3.6 J 
2,800 J 
830 J 
7.1 J 

BWBG-SB16-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

150 J 
53,000 J 

21 J 
19,000 J 

580 J 
69 J 

BWBG-SB16-20 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

23 J 
230,000 J 

2.4 J 
2,100 J 
1,100 J 
8.5 J 

BWBG-SB16-39 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

120 J 
70,000 J 

8.8 J 
9,800 J 
800 J 
25 J 

BWBG-SB24-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

58 J 
190,000 J 

4.9 J 
4,300 J 
3,000 J 

13 J 
BWBG-SB24-20 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

71 J 
170,000 J 

12 J 
12,000 J 
2,900 J 

26 J 
BWBG-SB24-40 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

21 J 
82,000 J 

3.8 J 
4,100 J 
1,100 J 

13 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 
BWBG-SB27-0.5 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

47 J 
210,000 J 

3.4 J 
2,800 J 
1,600 J 
9.2 J 

BWBG-SB27-13 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

40 J 
200,000 J 

2.6 J 
2,300 J 
1,100 J 
6.0 J 

BWBG-SB27-25 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

32 J 
150,000 J 

3.7 J 
3,300 J 
780 J 
8.6 J 

BWBG-SB30-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

130 J 
73,000 J 

14 J 
13,000 J 
4,400 J 

40 J 
BWBG-SB30-14 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

120 J 
170,000 J 

17 J 
13,000 J 
2,500 J 

38 J 
BWBG-SB30-28 Total Barium 

Total Calcium 
Total Chromium 

Total Iron 
Total Sodium 

Total Zinc 

56 J 
98,000 J 

6.0 J 
4,800 J 
660 J 
11 J 

MW-23-01 Total Potassium 
Dissolved Potassium 

220,000 J  
230,000 J 

MW-21-04 Total Potassium 
Dissolved Potassium 

66,000 J  
65,000 J  

S10-MW4 Total Potassium 
Dissolved Potassium  

71,000 J  
66,000 J  

MW-01 Total Potassium 
Dissolved Potassium  

92,000 J  
97,000 J  

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in 
micrograms per liter (µg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 10, 2008.  One aqueous sample and six soil samples were taken 
from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

SS61-MW11 Water 

TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), 
Nitrate (E353.2), Nitrite (4500-NO2-B), 
Ammonia (350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

BWBG-SB29-0.5 
BWBG-SB29-15 
BWBG-SB29-30 
BWBG-SB31-0.5 
BWBG-SB31-15 
BWBG-SB31-30 

Soil 

9/10/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – 
Total Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample SS61-MW11.  Since the hold time was 
exceeded in this sample these analyses were considered estimated and qualified “J”.   

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, chromium, manganese, tin, and zinc.  The total and dissolved metals method 
blanks, associated with sample SS61-MW11, yielded positive results for potassium. 
Aluminum and zinc were also detected in the aqueous dissolved metals method blank.  
All method blank results were between the method detection limit (MDL) and reporting 
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limit (RL).  Only those metals in the associated samples that were greater than the RL 
were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs and/or relative percent 
difference (RPD) were outside QC limits for mercury, lead, and thallium.  The data was 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, potassium, and sodium.  Further, 
aluminum, calcium and iron did not yield calculations for MS/MSD recoveries and RPDs 
for total metals in soil.  This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

The serial dilution for total metals in soil indicated physical and/or chemical interferences 
for chromium.  Using professional judgement, this metal was qualified estimated “J”. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in sample SS61-MW11.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

SS61-MW11 Nitrate 
Nitrite 

Total Potassium 
Dissolved Potassium 

5.9 J 
0.0066 J 
15,000 J  
14,000 J 

BWBG-SB29-0.5 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 

41 J 
3.1 J 
59 J 
9.4 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB29-15 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 

26 J 
6.6 J 
83 J 
13 J 

BWBG-SB29-30 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 

69 J 
3.0 J 
46 J 
7.1 J 

BWBG-SB31-0.5 Barium 
Chromium  
Manganese  

Zinc 

30 J 
1.8 J  
28 J 
4.7 J 

BWBG-SB31-15 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 

73 J 
8.8 J 
100 J 
17 J 

BWBG-SB31-30 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 

53 J 
8.8 J 
100 J 
18 J 

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in micrograms per 
liter (µg/L), general chemistry results are in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 17-18, 2008.  Three aqueous sample and eighteen soil samples 
were taken from the Background Study for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

TDS-MW04 9/17/08 

MW24-03 9/18/08 

MW24-05 

Water 

9/18/08 

TAL Metals-Total/Dissolved 
(6010B/7470A), Alkalinity (2320B), 
Chloride (4500-C), Nitrate (E353.2), Nitrite 
(4500-NO2-B), Ammonia (350.1), Sulfate 
(9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SB42-0.5 9/17/08 

BWBG-SB42-10 9/17/08 

BWBG-SB42-20 9/17/08 

BWBG-SB39-0.5 9/17/08 

BWBG-SB39-12 9/17/08 

BWBG-SB39-24 9/17/08 

BWBG-SB40-0.5 9/17/08 

BWBG-SB40-0.5-A 9/17/08 

BWBG-SB40-12 9/17/08 

BWBG-SB40-23 9/17/08 

BWBG-SB41-0.5 9/17/08 

BWBG-SB41-12 9/17/08 

BWBG-SB41-25 9/17/08 

BWBG-SB41-25-A 9/17/08 

BWBG-SB28-0.5 9/17/08 

BWBG-SB28-15 9/17/08 

BWBG-SB28-15-A 9/17/08 

BWBG-SB28-30 

Soil 

9/17/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for chromium and tin.  The dissolved metals method blank yielded positive results for 
sodium.  The total aqueous metals method blank yielded positive results for calcium, 
magnesium, sodium, and zinc.  All method blank results were between the method 
detection limit (MDL) and reporting limit (RL).  Only those metals in the associated 
samples, that were greater than the RL, were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for lead 
and thallium.  The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, aluminum, magnesium, potassium, 
and sodium.  Also, the total metals in soil MS/MSD recoveries and RPDs for aluminum, 
iron and calcium were not calculated.  This was due to the fact the sample concentrations 
exceeded the spiked concentrations by a factor of four or more and control limits were 
not applicable.   

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples (BWBG-SB40-0.5-A, BWBG-SB41-25-A, and BWBG-
SB28-15-A) were submitted as part of this sampling event.  The RPD between the 
sample, BWBG-SB41-25, and duplicate was exceeded for aluminum, arsenic, barium, 
beryllium, cobalt, chromium, copper, iron, potassium, magnesium, nickel, vanadium, and 
zinc.  Manganese exceeded the RPD between sample, BWBG-SB28-15, and duplicate. 
These compounds were qualified as estimated, “J”, in both the samples and associated 
duplicates.  

The laboratory sample duplicate for total mercury in water resulted in an RPD outside 
QC limits.  Since only sample MW24-05 yielded a positive result for total mercury it was 
qualified as estimated, “J”. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate, 
TDS, and total sodium in all three aqueous samples.  Additionally, total potassium in 
samples MW24-03 and MW24-05 required a dilution due to matrix interferences.  
Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB42-0.5 Total Chromium 5.9 J 
BWBG-SB42-10 Total Chromium 3.6 J 
BWBG-SB42-20 Total Chromium 3.4 J 
BWBG-SB39-0.5 Total Chromium 4.9 J 
BWBG-SB39-12 Total Chromium 1.9 J 
BWBG-SB40-0.5 Total Chromium 3.7 J 
BWBG-SB40-0.5-A Total Chromium 3.2 J 
BWBG-SB40-12 Total Chromium 2.8 J 
BWBG-SB40-23 Total Chromium 2.4 J 
BWBG-SB41-25 Total Chromium 

Total Aluminum 
Total Arsenic 
Total Barium 

Total Beryllium 
Total Cobalt 
Total Copper 

Total Iron 
Total Potassium 

Total Magnesium 
Total Nickel 

Total Vanadium 
Total Zinc 

7.8 J 
4,500 J 

1.7 J 
44 J 

0.27 J 
2.0 J 
3.5 J 

6,100 J 
980 J 

7,000 J 
5.6 J 
15 J 
17 J 

BWBG-SB41-25-A Total Chromium 
Total Aluminum 

Total Arsenic 
Total Barium 

Total Beryllium 
Total Cobalt 
Total Copper 

Total Iron 
Total Potassium 

Total Magnesium 
Total Nickel 

Total Vanadium 
Total Zinc 

15 J 
9,600 J 

4.7 J 
78 J 

0.54 J 
4.0 J 
7.4 J 

11,000 J 
2,000 J 
21,000 J 

11 J 
26 J 
29 J 

BWBG-SB28-0.5 Total Chromium 2.9 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB28-15 Total Chromium 
Total Manganese 

7.2 J 
77 J 

BWBG-SB28-15-A Total Chromium 
Total Manganese 

6.6 J 
35 J 

BWBG-SB28-30 Total Chromium 9.8 J 
TDS-MW04 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 

6,000,000 J  
5,400,000 J  
470,000 J  

1,200,000 J  
MW24-03 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 

4,900,000 J  
4,400,000 J  
820,000 J  

1,200,000 J  
MW24-05 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
Total Mercury 

5,300,000 J  
4,800,000 J  
960,000 J  

1,400,000 J  
0.20 J  

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in 
micrograms per liter (µg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 18-19, 2008.  Four aqueous sample and twenty three soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories, Denver.  The specific samples included in this validation 
were: 

Sample 

# 
Sample ID Matrix Collection 

Date Analyses (USEPA Method Number) 

1 MW-13 09/18/08 

2 MW-19-03 09/19/08 

3 MW-06 09/18/08 

4 MW22-03 

Water 

09/18/08 

TAL Metals-Total/Dissolved 
(6010B/7470A), Alkalinity (2320B), 
Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-NO2-B), Ammonia 
(350.1), Sulfate (9056), Sulfide (4500S-
F), TDS (2540C) 

5 BWBG-SB38-0.5 09/18/08 
6 BWBG-SB38-7 09/18/08 
7 BWBG-SB38-15 09/18/08 
8 BWBG-SB36-0.5 09/19/08 
9 BWBG-SB36-0.5-A 09/19/08 

10 BWBG-SB36-7 09/19/08 
11 BWBG-SB36-15 09/19/08 
12 BWBG-SB37-0.5 09/19/08 
13 BWBG-SB37-8 09/19/08 
14 BWBG-SB37-16 09/19/08 
15 BWBG-SB33-0.5 09/18/08 
16 BWBG-SB33-0.5-A 09/18/08 
17 BWBG-SB33-12 09/18/08 
18 BWBG-SB33-25 09/18/08 
19 BWBG-SB34-0.5 09/18/08 
20 BWBG-SB34-15 09/18/08 
21 BWBG-SB34-28 09/18/08 
22 BWBG-SB32-0.5 09/18/08 
23 BWBG-SB32-17 09/18/08 
24 BWBG-SB32-35 09/18/08 
25 BWBG-SB35-0.5 09/18/08 
26 BWBG-SB35-20 09/18/08 
27 BWBG-SB35-40 

Soil 

09/18/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – Total 
Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of TDS for sample MW-13.  Due to an incorrect laboratory dilution the sample was re-
analyzed one day beyond hold time.  Therefore, this sample result was qualified 
estimated “J”. 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for chromium and tin.  Total calcium was also detected in the soils method blank 
associated with sample numbers 5-16.  The aqueous total metals method blank yielded 
positive results for calcium, magnesium, sodium, and zinc associated with all aqueous 
samples.  Also, the dissolved metal method blank had a low level of sodium associated 
with all the aqueous samples.  Finally the general chemistry method blank for ammonia 
yielded a positive result.  All method blank results were between the method detection 
limit (MDL) and reporting limit (RL).  All parameters in the associated samples that were 
greater than the RL, were qualified estimated “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals in water MS/MSD %Rs were outside QC limits for lead 
and thallium.  These results were cross referenced with the respective LCSs, which were 
in control, therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for aluminum, calcium, magnesium, potassium and sodium while the total 
aqueous metals MS/MSD recoveries and RPDs resulted in calcium, magnesium, and 
sodium not being calculated.  The total metals in soil MS/MSD %Rs and RPDs for 
aluminum, calcium, and iron were also not calculated.  This was because the sample 
concentrations exceeded the spiked concentrations by a factor of four or more and control 
limits were not applicable.  

Project Specific Quality Assurance/Quality Control 
Samples BWBG-SB33-12, BWBG-SB33-25, BWBG-SB34-0.5, BWBG-SB34-15, 
BWBG-SB34-28, BWBG-SB32-0.5, BWBG-SB32-17, BWBG-SB32-35, BWBG-SB35-
0.5, BWBG-SB35-20, and BWBG-SB35-40 indicated that the serial dilution of calcium 
and zinc had physical/chemical interferences present.  Using professional judgement, 
these compounds were qualified estimated “J” in the above mentioned samples. 

Two field duplicate samples (BWBG-SB36-0.5-A and BWBG-SB33-0.5-A) were 
submitted as part of this sampling event.  The RPD, between duplicate and sample 
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BWBG-SB36-0.5, exceeded QC limits for sodium and lead.  The RPD was exceeded, 
between the duplicate and sample BWBG-SB33-0.5 for aluminum, cobalt, chromium, 
copper, iron, potassium, manganese, nickel, and lead.  These compounds were qualified 
estimated “J” in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
Due to matrix interferences dilutions were required for the analysis of total potassium, 
total and dissolved magnesium, total and dissolved sodium in sample MW-13; total 
potassium, total and dissolved magnesium, total and dissolved sodium, total and 
dissolved lead in sample MW-19-03; all total metals, dissolved magnesium, dissolved 
sodium in sampled MW-06; and total potassium and total sodium in samples MW22-03.  
Also, all aqueous samples required a dilution for the chloride, sulfate, and TDS analyses. 
Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

MW-13 

TDS 
Ammonia 

Dissolved Sodium 
Total Sodium 
Total Calcium 

Total Magnesium 

49,000 J 
4.6 J 

11,000,000 J 
12,000,000 J  

810,000 J 
3,900,000 J  

MW-19-03 

Ammonia 
Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 

3.1 J 
12,000,000 J  
13,000,000 J  

800,000 J  
3,000,000 J  

MW-06 

Ammonia 
Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 

6.5 J 
13,000,000 J  
16,000,000 J  
1,400,000 J  
5,200,000 J  

MW22-03 

Ammonia 
Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 

1.2 J 
6,700,000 J 
5,800,000 J  
1,200,000 J  
1,600,000 J  

BWBG-SB38-0.5 Total Calcium 
Total Chromium 

170,000 J 
6.1 J 

BWBG-SB38-7 Total Calcium 
Total Chromium 

160,000 J 
2.8 J 

BWBG-SB38-15 Total Calcium 
Total Chromium 

180,000 J 
5.9 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB36-0.5 
Total Sodium 

Total Lead 
Total Calcium 

760 J 
0.93 J 

220,000 J 

BWBG-SB36-0.5-A 
Total Sodium 

Total Lead 
Total Calcium 

1,300 J 
0.52 J 

210,000 J 

BWBG-SB36-7 Total Calcium 
Total Chromium 

180,000 J 
4.6 J 

BWBG-SB36-15 Total Calcium 
Total Chromium 

98,000 J 
9.5 J 

BWBG-SB37-0.5 Total Calcium 
Total Chromium 

68,000 J 
16 J 

BWBG-SB37-8 Total Calcium 
Total Chromium 

110,000 J 
4.3 J 

BWBG-SB37-16 Total Calcium 
Total Chromium 

160,000 J 
2.9 J 

BWBG-SB33-0.5 

Total Aluminum 
Total Cobalt 

Total Chromium 
Total Copper 

Total Iron 
Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 

1,700 J 
0.53 J 
1.6 J 
2.4 J 

1,100 J 
490 J 
22 J 
1.3 J 

0.50 J 
220,000 J 

BWBG-SB33-0.5-A 

Total Aluminum 
Total Cobalt 

Total Chromium 
Total Copper 

Total Iron 
Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 

3,200 J 
0.91 J 
2.9 J 
4.3 J 

2,300 J 
900 J 
52 J 
2.4 J 
1.8 J 

210,000 J 

BWBG-SB33-12 
Total Chromium 
Total Calcium 

Total Zinc 

15 J 
150,000 J 

38 J 

BWBG-SB33-25 
Total Chromium 
Total Calcium 

Total Zinc 

4.1 J 
100,000 J 

6.0 J 

BWBG-SB34-0.5 
Total Chromium 
Total Calcium 

Total Zinc 

15 J 
46,000 J 

44 J 

BWBG-SB34-15 
Total Chromium 
Total Calcium 

Total Zinc 

5.1 J 
210,000 J 

8.8 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB34-28 
Total Chromium 
Total Calcium 

Total Zinc 

2.5 J 
100,000 J 

4.6 J 

BWBG-SB32-0.5 
Total Chromium 
Total Calcium 

Total Zinc 

10 J 
130,000 J 

29 J 

BWBG-SB32-17 
Total Chromium 
Total Calcium 

Total Zinc 

18 J 
140,000 J 

44 J 

BWBG-SB32-35 
Total Chromium 
Total Calcium 

Total Zinc 

9.5 J 
94,000 J 

21 J 

BWBG-SB35-0.5 
Total Chromium 
Total Calcium 

Total Zinc 

6.5 J 
160,000 J 

14 J 

BWBG-SB35-20 
Total Chromium 
Total Calcium 

Total Zinc 

16 J 
110,000 J 

41 J 

BWBG-SB35-40 Total Calcium 
Total Zinc 

200,000 J 
1.2 J 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are reported in 
micrograms per liter (µg/L), general chemistry parameters are reported in milligrams per liter 
(mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 19-21, 2008.  Two aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

MW41-03 09/21/08 

MW58-03 
Water 

09/21/08 

TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), 
Nitrate (E353.2), Nitrite (4500-NO2-B), 
Ammonia (350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

BWBG-SB22-0.5 09/19/08 

BWBG-SB22-30 09/19/08 
BWBG-SB22-60 09/19/08 
BWBG-SB10-0.5 09/20/08 
BWBG-SB10-25 09/20/08 
BWBG-SB10-50 09/20/08 
BWBG-SB13-0.5 09/20/08 
BWBG-SB13-22 09/20/08 
BWBG-SB13-50 09/20/08 
BWBG-SB14-0.5 09/20/08 
BWBG-SB14-27 09/20/08 
BWBG-SB14-55 09/20/08 
BWBG-SB14-55-A 

Soil 

09/20/08 

TAL Metals (6010B/7471A) 

Notes: USEPA – U.S. Environmental Protection Agency, TAL – Target Analyte List; TDS – 
Total Dissolved Solids 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   
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Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for chromium, silver, tin, and zinc.  The total metals aqueous method blank yielded 
positive results for antimony and zinc.  All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of the aqueous 
zinc result.  Since the zinc concentration in the two aqueous samples was below the RL 
no qualification was required.  The other metals that were greater than the RL, were 
qualified estimated “J” in the associated samples.  Finally the general chemistry method 
blank yielded an ammonia detection between the MDL and RL.  Since the sample 
concentrations were not greater than the RL, no qualification was required. 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
thallium.  The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium. 
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not 
calculated.  This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable.   

Project Specific Quality Assurance/Quality Control 
One field duplicate sample (BWBG-SB14-55-A) was submitted as part of this sampling 
event.  The RPD between the sample and duplicate was outside limits for aluminum, 
arsenic, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, 
potassium, magnesium, manganese, sodium, nickel, lead, vanadium, and zinc.  These 
compounds were qualified estimated “J” in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate 
and, TDS in the two aqueous samples.  Elevated reporting limits were reported.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

 

 

 

 



Data Validation Report 
Holloman Background Study 

SDG D8I230147 

3 of 4 

 

 

Summary of Qualified Data 

Sample ID Parameter* Qualifier** 

BWBG-SB22-30 Chromium 
Zinc 

6.3 J 
12 J 

BWBG-SB22-60 Chromium 
Zinc 

14 J 
34 J 

BWBG-SB10-0.5 Chromium 
Zinc 

14 J 
45 J 

BWBG-SB10-50 Chromium 
Zinc 

2.7 J 
5.0 J 

BWBG-SB13-0.5 Chromium 
Zinc 

9.9 J 
30 J 

BWBG-SB13-22 Chromium 
Zinc 

9.9 J 
28 J 

BWBG-SB13-50 Chromium 
Zinc 

2.4 J 
4.8 J 

BWBG-SB14-0.5 Chromium 
Zinc 

2.2 J 
6.8 J 

BWBG-SB14-55 Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

18,000 J 
7.5 J 
150 J 
1.5 J 

89,000 J 
0.24 J 
7.3 J 
22 J 
13 J 

20,000 J 
4,200 J 
6,900 J 
290 J 
910 J 
19 J 
11 J 
43 J 
63 J 
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Summary of Qualified Data 

Sample ID Parameter* Qualifier** 

BWBG-SB14-55-A Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

3,500 J 
1.9 J 
29 J 

0.30 J 
21,000 J 
0.052 J 
1.5 J 
4.6 J 
2.8 J 

4,200 J 
890 J 

1,500 J 
76 J 

410 J 
3.4 J 
2.3 J 
9.3 J 
13 J 

* All metals in soil are total metals 

** Metals are reported in milligrams per kilogram (mg/kg) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3, 2008.  One aqueous sample was taken from the Background 
Study area for analyses. All analyses were performed by TestAmerica Laboratories in St. 
Louis, Missouri.  The specific sample included in this validation was: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

TDS-MW01 Water 09/03/08 
Carbon 14 (C-01-1), Isotopic Thorium (A-01-R), 
Isotopic Uranium (A-01-R), Lead-210 (STL-RC-
0211), Radium-226 (903.0), Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The sample was properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
Thorium-230 was detected in the method blank.  Since the normalized absolute 
difference between the sample and method blank was less than 2.58, this radionuclide 
was qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above the upper control limit.  Since the sample didn’t yield a 
positive result for Lead-210, no qualification was required.  

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD and relative percent difference (RPD) for Carbon 14 were outside QC limits.  
The results were cross referenced with the LCS, which was in control, and no 
qualification was required.  
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Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the control limits.  
Sample re-extraction and corrected results along with no detection for Lead-210 
concluded no necessity for qualification.  

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

TDS-MW01 Thorium 230 0.20 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3-4, 2008.  Two aqueous samples and twelve soil samples were 
taken from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

MW3903 9/03/08 

TDS-MW02 
Water 

9/04/08 

BWBG-SB01-0.5 9/03/08 

BWBG-SB01-20 9/03/08 

BWBG-SB01-39 9/03/08 

BWBG-SB02-0.5 9/03/08 

BWBG-SB02-10 9/03/08 

BWBG-SB02-20 9/03/08 

BWBG-SB26-0.5 09/04/08 

BWBG-SB26-11 09/04/08 

BWBG-SB26-22 09/04/08 

BWBG-SB11-0.5 09/04/08 

BWBG-SB11-14 09/04/08 

BWBG-SB11-28 

Soil 

09/04/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-01-
R), Isotopic Uranium (A-01-R), Lead-210 
(STL-RC-0211), Radium-226 (903.0), 
Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control limits 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], April 1997). 
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Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
No radionuclides were detected in the method blanks. 

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above QC limits associated with all soil samples as well as 
sample MW3903.  No sample detection of lead was reported therefore, no qualification 
was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD percent recovery (%R) and relative percent difference (RPD) for Carbon 14 
were outside QC limits associated with the aqueous samples.  The MS %R was outside 
control limits for Lead-210, associated with the soil samples.  The results were cross 
referenced with the LCSs and sample data (of which no detections were reported). 
Therefore, no qualification was required.  

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event.  

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the lower control limit 
for TDS-MW02 and MW3903.  The samples were re-extracted with a reduced aliquot to 
minimize matrix interference.  The lead carrier recovery was outside the upper control 
limit for BWBG-SB02-10 and BWBG-SB26-0.5.  The barium carrier recovery for 
Radium 226 was below control limits for samples BWBG-SB01-0.5, BWBG-SB26-11, 
BWBG-SB26-22, and BWBG-SB11-0.5 and above QC limits for Radium 228 in sample 
BWBG-SB02-20.  Finally, the Lead-210 LCS carrier recovery for TDS-MW02 was 
outside limits.  Sample results were corrected for tracer recovery and cross referenced 
with the LCS data and sample results.  Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the TDS-MW02 sample was reduced which 
resulted in the Lead-210 reporting limit not being met.  The Radium 228 reporting limit 
for BWBG-SB01-0.5, BWBG-SB26-11, BWBG-SB26-22, BWBG-SB11-0.5, BWBG-
SB11-14, and BWBG-SB11-28 was not met due to reduced barium carrier recovery.  The 
minimum detectable activity (MDA) was met and no qualification of the sample data was 
required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria.  The data is 100% complete. 



Report Cover Page 1...............................................................
Case Narrative 2....................................................................
Executive Summary - Detection Highlights 8.........................
Methods Summary 11.............................................................
Method / Analyst Summary 12................................................
Sample Summary 13...............................................................

Analytical Results by Method / Sample 14.......................................
QC Data Association Summary 29..........................................

QC Results by Method 32................................................................
Chain of Custody 39................................................................
Sample Receipt Documents 42...............................................
Subcontracted Report 44.........................................................

Total Number of Pages in this Package 52.............................



TestAmerica 1



TestAmerica 2



TestAmerica 3



TestAmerica 4



TestAmerica 5



TestAmerica 6



TestAmerica 7



TestAmerica 8



TestAmerica 9



TestAmerica 10



TestAmerica 11



TestAmerica 12



TestAmerica 13



TestAmerica 14



TestAmerica 15



TestAmerica 16



TestAmerica 17



TestAmerica 18



TestAmerica 19



TestAmerica 20



TestAmerica 21



TestAmerica 22



TestAmerica 23



TestAmerica 24



TestAmerica 25



TestAmerica 26



TestAmerica 27



TestAmerica 28



TestAmerica 29



TestAmerica 30



TestAmerica 31



TestAmerica 32



TestAmerica 33



TestAmerica 34



TestAmerica 35



TestAmerica 36



TestAmerica 37



TestAmerica 38



TestAmerica 39



TestAmerica 40



TestAmerica 41



TestAmerica 42



TestAmerica 43



TestAmerica 44



TestAmerica 45



TestAmerica 46



TestAmerica 47



TestAmerica 48



TestAmerica 49



TestAmerica 50



TestAmerica 51



TestAmerica 52



Data Validation Report 
Holloman Background Study 

SDG D8I060139 
 

1 of 3 

Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 4-5, 2008.  Five aqueous samples and twelve soil samples were 
taken from the Background Study are afor analyses.  All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

TDS-MW03 9/05/08 
TDS-MW03-A 9/05/08 
MW38-01 9/04/08 
MW37-06 9/04/08 
MW24-01 

Water 

9/05/08 
BWBG-SB04-0.5 9/04/08 
BWBG-SB04-23 9/04/08 
BWBG-SB04-45 9/04/08 
BWBG-SB03-0.5 9/05/08 
BWBG-SB03-15 9/05/08 
BWBG-SB03-30 9/05/08 
BWBG-SB05-0.5 9/05/08 
BWBG-SB05-18 9/05/08 
BWBG-SB05-35 9/05/08 
BWBG-SB07-0.5 9/05/08 
BWBG-SB07-18 9/05/08 
BWBG-SB07-35 

Soil 

9/05/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 
Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999) and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   
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Blanks 
Thorium 228 and 230 were detected in the method blank associated with the soil samples. 
Those sample concentrations that resulted in the normalized absolute difference, between 
the sample and method blank, to be less than 2.58 were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
The LCS for Lead-210 was above the upper control limit associated with all aqueous 
samples as well as samples BWBG-SB03-30, BWBG-SB05-0.5, BWBG-SB05-18, 
BWBG-SB05-35, and BWBG-SB07-0.5 indicating a potential positive bias.  Since the 
associated samples didn’t yield a positive result for Lead-210, no qualification was 
required.  

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MSD percent recovery (%R) and relative percent difference (RPD) for Carbon 14, 
associated with the aqueous samples, were outside QC limits.  Also, the Lead-210 MS 
%R was outside control limits for samples BWBG-SB03-30, BWBG-SB05-0.5, BWBG-
SB05-18, BWBG-SB05-35, and BWBG-SB07-0.5.  The results were cross referenced 
with the LCS and sample data.  Since there was no detection for Lead-210 and Carbon 
14; no qualification was required.  

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (TDS-
MW03) and duplicate for Radium 228 was exceeded.  This radionuclide was qualified as 
estimated, “J”, in both the sample and duplicate. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the lower control limit 
for the aqueous samples.  The samples were re-extracted with a reduced aliquot and 
results were acceptable.  The lead carrier recovery was outside the upper control limit for 
TDS-MW03, MW37-06, BWBG-SB04-23, BWBG-SB04-45, BWBG-SB03-0.5, BWBG-
SB03-15, BWBG-SB07-18, and BWBG-SB07-35.  Finally the Lead-210 LCS carrier 
recovery was outside limits for the above mentioned samples including BWBG-SB04-
0.5.  Sample results were corrected for carrier recovery and compared to associated LCS 
recovery criteria.  Combined with the fact that Lead 210 was not detected in any sample, 
no qualification was required. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

TDS-MW03 Radium 228 1.37 J 

TDS-MW03-A Radium 228 0.79 J 

BWBG-SB04-45 
Thorium 228 
Thorium 230 

0.39 J 
0.44 J 

BWBG-SB03-0.5 
Thorium 228 
Thorium 230 

0.094 J 
0.26 J 

BWBG-SB03-30 
Thorium 228 
Thorium 230 

0.15 J 
0.36 J 

BWBG-SB05-0.5 Thorium 228 0.29 J 

BWBG-SB05-35 
Thorium 228 
Thorium 230 

0.37 J 
0.33 J 

BWBG-SB07-0.5 Thorium 228 0.35 J 

BWBG-SB07-18 
Thorium 228 
Thorium 230 

0.44 J 
0.48 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 5-8, 2008.  Seven aqueous samples and twenty seven soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

MW30&33-02 9/07/08 
MW30&33-01 9/07/08 
SS61-MW01 9/07/08 
MW-29-01 9/07/08 
MW04-01 9/08/08 
S1-MW5-A 9/08/08 
S1-MW5 

Water 

9/08/08 
BWBG-SB12-0.5 9/05/08 
BWBG-SB12-10 9/05/08 
BWBG-SB12-20 9/05/08 
BWBG-SB18-0.5 9/06/08 
BWBG-SB18-18 9/06/08 
BWBG-SB18-35 9/06/08 
BWBG-SB20-0.5 9/06/08 
BWBG-SB20-20 9/06/08 
BWBG-SB20-40 9/06/08 
BWBG-SB20-40-A 9/06/08 
BWBG-SB19-0.5 9/06/08 
BWBG-SB19-0.5-A 9/06/08 
BWBG-SB19-25 9/07/08 
BWBG-SB19-49 9/07/08 
BWBG-SB25-0.5 9/06/08 
BWBG-SB25-15 9/06/08 
BWBG-SB25-15A 9/06/08 
BWBG-SB25-35 9/06/08 
BWBG-SB08-0.5 9/07/08 
BWBG-SB08-20 9/07/08 
BWBG-SB08-20-A 9/07/08 
BWBG-SB08-45 9/07/08 
BWBG-SB21-0.5 9/06/08 
BWBG-SB21-20 9/06/08 
BWBG-SB21-20-A 9/06/08 
BWBG-SB21-40 9/06/08 
BWBG-SB21-40-A 

Soil 

9/06/08 

Carbon 14 (C-01-1), Isotopic Thorium 
(A-01-R), Isotopic Uranium (A-01-R), 
Lead-210 (STL-RC-0211), Radium-226 
(903.0), Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
Thorium 230, Uranium 234, and uranium 238 were detected in the method blank, 
associated with samples BWBG-SB12-0.5, BWBG-SB12-10, BWBG-SB12-20, BWBG-
SB18-0.5, BWBG-SB18-18, BWBG-SB18-35, BWBG-SB20-0.5, BWBG-SB20-20, 
BWBG-SB20-40, BWBG-SB20-40-A, BWBG-SB19-0.5, BWBG-SB19-0.5-A, BWBG-
SB19-25, and BWBG-SB19-49.  Also, Thorium 228 and 230 were detected in the method 
blank associated with BWBG-SB25-0.5, BWBG-SB25-15, BWBG-SB25-15A, BWBG-
SB25-35, BWBG-SB08-0.5, BWBG-SB08-20, BWBG-SB08-20-A, BWBG-SB08-45, 
BWBG-SB21-0.5, BWBG-SB21-20, BWBG-SB21-20-A, BWBG-SB21-40, and BWBG-
SB21-40-A.  Those sample concentrations that resulted in the normalized absolute 
difference, between the sample and method blank, to be less than 2.58 were qualified 
estimated “J”. 

Laboratory Control Sample (LCS) 
The LCS recovery for Lead-210, associated with MW30&33-02, SS61-MW01, MW04-
01, and BWBG-SB20-40, was outside QC limits.  Since the there were no positive 
results; no qualification of the data was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS and/or MSD percent recoveries (%Rs) for Lead-210 were outside QC limits 
associated with the soil samples as well as Carbon 14 MS %Rs.  The Carbon 14 MSD 
%Rs and RPDs for the aqueous samples were outside control limits, as well.  The results 
were cross referenced with their LCSs, which were in control with the exception of 
BWBG-SB20-40 which didn’t yield a detection for lead and carbon, and no qualification 
was required.  

Project Specific Quality Assurance/Quality Control 
Seven field duplicate samples were submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the samples (S1-
MW5, BWBG-SB20-40) and the duplicates were exceeded for Thorium 230.  The RPD 
between the sample (BWBG-SB19-0.5) and the duplicate was exceeded for Radium 226, 
Uranium 234, and Thorium 230 and 232.  These radionuclides were qualified as 
estimated, “J”, in the original and duplicate samples. 
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Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries were outside control limits for all 
aqueous samples and most soil samples.  Also, the Lead-210 LCS carrier recoveries for 
samples BWBG-SB12-0.5, BWBG-SB12-10, BWBG-SB12-20, BWBG-SB18-0.5, 
BWBG-SB18-18, BWBG-SB18-35, BWBG-SB20-0.5, BWBG-SB20-20, BWBG-SB20-
40-A, BWBG-SB19-0.5, BWBG-SB19-0.5-A, BWBG-SB19-25, BWBG-SB19-49, 
MW30&33-01, MW-29-01, S1-MW5-A, and S1-MW5 were outside limits.  The LCS 
tracer recovery for Thorium 229 was outside QC limits for all aqueous samples.  Finally, 
the barium carrier recovery for Radium 226 was outside control limits for samples 
BWBG-SB12-10, BWBG-SB12-20, BWBG-SB18-18, BWBG-SB20-40-A, BWBG-
SB25-0.5, BWBG-SB21-20, BWBG-SB21-40, and BWBG-SB25-15.  Sample results 
were corrected for carrier recovery and/or re-extracted and compared to LCS recoveries. 
Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous samples with the exception of 
MW30&33-02, SS61-MW01, and MW04-01, were reduced which resulted in the Lead-
210 reporting limit not being met.  The minimum detectable activity (MDA) was met and 
no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

S1-MW5 Thorium 230 0.15 J 
S1-MW5-A Thorium 230 0.103 J 

BWBG-SB12-0.5 
Uranium 234 
Uranium 238 
Thorium 230 

0.24 J 
0.23 J 
0.48 J 

BWBG-SB12-10 
Uranium 234 
Uranium 238 
Thorium 230 

0.39 J 
0.24 J 
0.38 J 

BWBG-SB12-20 
Uranium 234 
Uranium 238 
Thorium 230 

0.134 J 
0.086 J 
0.24 J 

BWBG-SB18-0.5 Uranium 234 
Uranium 238 

0.46 J 
0.31 J 

BWBG-SB18-18 Uranium 234 
Thorium 230 

0.128 J 
0.30 J 

BWBG-SB18-35 
Uranium 234 
Uranium 238 
Thorium 230 

0.098 J 
0.140 J 
0.30 J 

BWBG-SB20-0.5 
Uranium 234 
Uranium 238 
Thorium 230 

0.28 J 
0.192 J 
0.40 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB20-20 
Uranium 234 
Uranium 238 
Thorium 230 

0.22 J 
0.080 J 
0.24 J 

BWBG-SB20-40 
Uranium 234 
Uranium 238 
Thorium 230 

0.55 J 
0.44 J 
0.79 J 

BWBG-SB20-40-A 
Uranium 234 
Uranium 238 
Thorium 230 

0.35 J 
0.33 J 
0.39 J 

BWBG-SB19-0.5 

Radium 226 
Uranium 234 
Uranium 238 
Thorium 230 
Thorium 232 

0.38 J 
0.27 J 
0.32 J 
0.62 J 

0.088 J 

BWBG-SB19-0.5-A 

Radium 226 
Uranium 234 
Uranium 238 
Thorium 230 
Thorium 232 

0.70 J 
0.45 J 
0.50 J 
1.37 J 
0.45 J 

BWBG-SB19-25 
Uranium 234 
Uranium 238 
Thorium 230 

0.51 J 
0.43 J 
0.55 J 

BWBG-SB19-49 
Uranium 234 
Uranium 238 
Thorium 230 

0.180 J 
0.225 J 
0.51 J 

BWBG-SB25-0.5 Thorium 228 
Thorium 230 

0.34 J 
0.39 J 

BWBG-SB25-15 Thorium 230 0.22 J 

BWBG-SB25-15A Thorium 228 
Thorium 230 

0.12 J 
0.16 J 

BWBG-SB25-35 Thorium 228 0.35 J 
BWBG-SB08-0.5 Thorium 228 0.37 J 

BWBG-SB08-45 Thorium 228 
Thorium 230 

0.38 J 
0.32 J 

BWBG-SB21-0.5 Thorium 228 0.40 J 

BWBG-SB21-20 Thorium 228 
Thorium 230 

0.22 J 
0.27 J 

BWBG-SB21-20-A Thorium 228 
Thorium 230 

0.22 J 
0.34 J 

BWBG-SB21-40 Thorium 228 
Thorium 230 

0.29 J 
0.35 J 

BWBG-SB21-40-A Thorium 228 
Thorium 230 

0.23 J 
0.38 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 7-9, 2008.  Four aqueous samples and thirteen soil samples were 
taken from the Background Study are for analyses. All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

S1-MW2 9/09/08 
S1-MW1-A 9/09/08 
S1-MW1 9/09/08 
MW-BG-04 

Water 

09/08/08 
BWBG-SB06-0.5 9/07/08 
BWBG-SB06-25 9/07/08 
BWBG-SB06-50 9/07/08 
BWBG-SB09-0.5 9/08/08 
BWBG-SB09-30 9/08/08 
BWBG-SB09-30-A 9/08/08 
BWBG-SB09-59 9/08/08 
BWBG-SB15-0.5 9/08/08 
BWBG-SB15-25 9/08/08 
BWBG-SB15-50 9/08/08 
BWBG-SB17-0.5 9/08/08 
BWBG-SB17-25 9/08/08 
BWBG-SB17-50 

Soil 

9/08/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 
Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   
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Blanks 
Uranium 234 was detected in the method blank, associated with the soil samples.  Those 
samples where the normalized absolute difference, between the sample and method 
blank, was less than 2.58 were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS/MSD percent recoveries (%Rs) for Lead-210 were outside QC limits associated 
with samples BWBG-SB06-0.5, BWBG-SB06-25, BWBG-SB06-50, BWBG-SB09-0.5, 
BWBG-SB09-30, and BWBG-SB09-30-A.  The MS %R was outside control limits for 
Carbon 14, associated with the above mentioned soil samples with the exception of the 
duplicate.  The results were cross referenced with the LCSs, which were in control, and 
no qualification was required.  

Project Specific Quality Assurance/Quality Control 
Two field duplicate samples were submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (S1-MW1) 
and duplicate for Radium 226 was exceeded.  The RPD between the sample (BWBG-
SB09-30) and the duplicate was exceeded for Thorium 228.  These radionuclides were 
qualified as estimated, “J”, in both samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for samples BWBG-SB06-50, BWBG-SB09-0.5, BWBG-SB17-25, S1-MW2, S1-MW1-
A, and S1-MW1.  Also, the Lead-210 LCS carrier recovery, associated with the aqueous 
samples, was outside limits.  The barium carrier recovery for Radium 228 was below 
control limits for samples BWBG-SB09-0.5 and BWBG-SB15-0.5.  The thorium tracer 
recoveries were below QC limits associated with the aqueous samples.  The Uranium 
tracer recovery in sample MW-BG-04 was below QC limits.  Sample results were 
corrected for carrier recovery and/or re-extracted and compared to associated LCS 
recovery criteria.  Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous samples were reduced which 
resulted in the Lead-210 reporting limit not being met.  Matrix interference also caused 
the Radium 228 reporting limit, for samples BWBG-SB15-0.5 and BWBG-SB17-0.5, not 
to be met.  The minimum detectable activity (MDA) was met and no qualification of the 
sample data was required. 
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Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

S1-MW1 Radium 226 0.65 J 
S1-MW1-A Radium 226 0.45 J 
BWBG-SB06-50 Uranium 234 0.35 J 
BWBG-SB09-0.5 Uranium 234 0.22 J 
BWBG-SB09-30 Thorium 228 0.55 J 
BWBG-SB09-30-A Thorium 228 1.06 J 
BWBG-SB09-59 Uranium 234 0.28 J 
BWBG-SB15-0.5 Uranium 234 0.19 J 
BWBG-SB15-25 Uranium 234 0.33 J 
BWBG-SB15-50 Uranium 234 0.28 J 
BWBG-SB17-50 Uranium 234 0.34 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 9-10, 2008.  Four aqueous samples and fifteen soil samples were 
taken from the Background Study are for analyses.  All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

MW-23-01 9/09/08 

MW-21-04 9/09/08 

S10-MW4 9/10/08 

MW-01 

Water 

9/10/08 

BWBG-SB23-0.5 9/09/08 

BWBG-SB23-30 9/09/08 

BWBG-SB23-64 9/09/08 

BWBG-SB16-0.5 9/09/08 

BWBG-SB16-20 9/09/08 

BWBG-SB16-39 9/09/08 

BWBG-SB24-0.5 9/09/08 

BWBG-SB24-20 9/10/08 

BWBG-SB24-40 9/10/08 

BWBG-SB27-0.5 9/10/08 

BWBG-SB27-13 9/10/08 

BWBG-SB27-25 9/10/08 

BWBG-SB30-0.5 9/10/08 

BWBG-SB30-14 9/10/08 

BWBG-SB30-28 

Soil 

9/10/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-01-R), 
Isotopic Uranium (A-01-R), Lead-210 (STL-RC-
0211), Radium-226 (903.0), Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control limits 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Engery [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   
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Blanks 
Thorium 230 was detected in the method blank, associated with the soil samples.  Those 
sample concentrations that resulted in the normalized absolute difference, between the 
sample and method blank, to be less than 2.58 were qualified as estimated, “J”. 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for Lead-210 was outside QC limits associated with 
samples BWBG-SB30-14 and BWBW-SB30-28.  The results were cross referenced with 
the LCSs, which were in control, and no qualification was required.  

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event.  

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries were outside the upper control limit 
for BWBG-SB24-20, BWBG-SB27-13, BWBG-SB30-0.5, and BWBG-SB30-28.  The 
Lead-210 LCS carrier recoveries for the aqueous samples were outside limits.  Also, the 
Lead-210 LCSD carrier recoveries for samples BWBG-SB30-14 and BWBG-SB30-28 
were outside limits.  The thorium tracer recoveries were below QC limits associated with 
the aqueous samples and sample BWBG-SB16-20.  Finally, the uranium tracer recovery 
associated with MW-21-04 was below QC limits.  Sample results were corrected for 
carrier recovery and/or re-extracted and compared to LCS recoveries.  Therefore, no 
qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the aqueous sample was reduced which resulted 
in the Lead-210 reporting limit not being met.  The minimum detectable activity (MDA) 
was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 
BWBG-SB23-0.5 Thorium 230 0.17 J 
BWBG-SB23-64 Thorium 230 0.23 J 
BWBG-SB16-20 Thorium 230 0.66 J 
BWBG-SB24-0.5 Thorium 230 0.77 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

BWBG-SB24-20 Thorium 230 0.50 J 
BWBG-SB24-40 Thorium 230 0.42 J 
BWBG-SB27-0.5 Thorium 230 0.63 J 
BWBG-SB27-13 Thorium 230 0.38 J 
BWBG-SB27-25 Thorium 230 0.32 J 
BWBG-SB30-28 Thorium 230 0.26 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 10, 2008.  One aqueous sample and six soil samples were taken 
from the Background Study area for analyses.  All analyses were performed by 
TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in this 
validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

SS61-MW11 Water 
BWBG-SB29-0.5 
BWBG-SB29-15 
BWBG-SB29-30 
BWBG-SB31-0.5 
BWBG-SB31-15 
BWBG-SB31-30 

Soil 9/10/08 

Carbon 14 (C-01-1), Isotopic Thorium 
(A-01-R), Isotopic Uranium (A-01-R), 
Lead-210 (STL-RC-0211), Radium-226 
(903.0), Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
Thorium 230 was detected in the method blank associated with the soil samples.  All 
sample concentrations resulted in the normalized absolute difference between the sample 
and method blank to be less than 2.58 and therefore were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS and relative percent difference (RPD) for Lead-210 were outside QC limits 
associated with samples BWBG-SB29-0.5, BWBG-SB29-15, BWBG-SB29-30, and 
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BWBG-SB31-0.5.  The results were cross referenced with the LCSs, which were in 
control, and no qualification was required.  

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was submitted as part of this sampling event.  

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recoveries, as well as LCS and/or LCSD 
carrier recoveries, were outside control limits for most samples.  The barium carrier 
recoveries for both Radium 226 and 228 were above upper control limits for sample 
BWBG-SB31-15.  Finally, the tracer recovery for thorium, in sample SS61-MW11, was 
below QC limits.  Sample results were corrected for carrier recovery and compared to 
associated LCS recovery criteria.  Therefore, no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the aqueous sample was reduced which resulted 
in the Lead-210 reporting limit not being met.  The minimum detectable activity (MDA) 
was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB29-0.5 Thorium 230 0.52 J 
BWBG-SB29-15 Thorium 230 0.59 J 
BWBG-SB29-30 Thorium 230 0.38 J 
BWBG-SB31-0.5 Thorium 230 0.26 J 
BWBG-SB31-15 Thorium 230 0.27 J 
BWBG-SB31-0.5 Thorium 230 0.82 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 17-18, 2008.  Three aqueous samples and eighteen soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

TDS-MW04 9/17/08 
MW24-03 9/18/08 
MW24-05 

Water 

9/18/08 
BWBG-SB42-0.5 
BWBG-SB42-10 
BWBG-SB42-20 
BWBG-SB39-0.5 
BWBG-SB39-12 
BWBG-SB39-24 
BWBG-SB40-0.5 
BWBG-SB40-0.5-A 
BWBG-SB40-12 
BWBG-SB40-23 
BWBG-SB41-0.5 
BWBG-SB41-12 
BWBG-SB41-25 
BWBG-SB41-25-A 
BWBG-SB28-0.5 
BWBG-SB28-15 
BWBG-SB28-15-A 
BWBG-SB28-30 

Soil 9/17/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 
Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 



Data Validation Report 
Holloman Background Study 

SDG D8I190223 
 

2 of 3 

October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
Thorium 230 was detected in the method blank, associated with the soil samples.  
Radium 226 was detected in the method blank associated with samples BWBG-SB42-
0.5, BWBG-SB42-10, BWBG-SB42-20, BWBG-SB39-0.5, BWBG-SB39-12, BWBG-
SB39-24, BWBG-SB40-0.5, BWBG-SB40-0.5-A, BWBG-SB40-12, BWBG-SB40-23, 
BWBG-SB41-0.5, and BWBG-SB41-12.  Those sample concentrations that resulted in 
the normalized absolute difference, between the sample and method blank, to be less than 
2.58 were qualified as estimated, “J”. 

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for carbon 14 was outside QC limits associated with the 
soil samples with the exception of BWBG-SB41-25 and BWBG-SB28-30.  The Lead-210 
MSD %R and RPD were outside QC limits associated with BWBG-SB41-12 and 
BWBG-SB41-25.  The results were cross referenced with the LCSs, which were in 
control, and no qualification was required.  

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples were submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG-
SB40-0.5) and the duplicate was exceeded for Uranium 234/238 and Thorium 
228/230/232.  These radionuclides were qualified as estimated, “J”, in the original and 
duplicate samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for TDS-MW04, MW24-05, BWBG-SB42-0.5, BWBG-SB39-24, BWBG-SB40-0.5, 
BWBG-SB40-12, BWBG-SB40-23, BWBG-SB41-12, BWBG-SB41-25, BWBG-SB41-
25-A, BWBG-SB28-0.5, and BWBG-SB28-30.  Also, the Lead-210 LCS carrier recovery 
for the aqueous samples was outside limits.  The Lead-210 LCSD carrier recovery for 
BWBG-SB41-12 and BWBG-SB41-25 was outside limits, as well.  Sample results were 
corrected for carrier recovery and compared to LCS recoveries.  Therefore, no 
qualification was required. 
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Overall Assessment of Data 
In order to minimize matrix interference, the aqueous samples were reduced which 
resulted in the Lead-210 reporting limit not being met.  The minimum detectable activity 
(MDA) was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB42-10 Radium 226 
Thorium 230 

0.40 J 
0.48 J 

BWBG-SB42-20 Radium 226 0.39 J 
BWBG-SB39-0.5 Radium 226 0.91 J 
BWBG-SB39-12 Radium 226 

Thorium 230 
0.33 J 
0.45 J 

BWBG-SB39-24 Radium 226 
Thorium 230 

0.26 J 
0.20 J 

BWBG-SB40-0.5 Radium 226 
Uranium 234 
Uranium 238 
Thorium 228 
Thorium 230 
Thorium 232 

0.37 J 
0.28 J 

0.138 J 
0.16 J 
0.35 J 

0.124 J 
BWBG-SB40-0.5-A Radium 226 

Uranium 234 
Uranium 238 
Thorium 228 
Thorium 230 
Thorium 232 

0.52 J 
0.52 J 
0.34 J 
0.37 J 
0.60 J 
0.44 J 

BWBG-SB40-12 Radium 226 
Thorium 230 

0.29 J 
0.46 J 

BWBG-SB40-23 Radium 226 
Thorium 230 

0.24 J 
0.35 J 

BWBG-SB41-0.5 Radium 226 
Thorium 230 

0.16 J 
0.39 J 

BWBG-SB41-12 Thorium 230 0.23 J 
BWBG-SB28-0.5 Thorium 230 0.42 J 
BWBG-SB28-15 Thorium 230 0.38 J 
BWBG-SB28-15-A Thorium 230 0.60 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 18-19, 2008.  Four aqueous samples and twenty three soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

MW-13 9/18/08 
MW-19-03 9/19/08 
MW-06 9/18/08 
MW22-03 

Water 

9/18/08 
BWBG-SB38-0.5 9/18/08 
BWBG-SB38-7 9/18/08 
BWBG-SB38-15 9/18/08 
BWBG-SB36-0.5 9/19/08 
BWBG-SB36-0.5-A 9/19/08 
BWBG-SB36-7 9/19/08 
BWBG-SB36-15 9/19/08 
BWBG-SB37-0.5 9/19/08 
BWBG-SB37-8 9/19/08 
BWBG-SB37-16 9/19/08 
BWBG-SB33-0.5 9/18/08 
BWBG-SB33-0.5-A 9/18/08 
BWBG-SB33-12 9/18/08 
BWBG-SB33-25 9/18/08 
BWBG-SB34-0.5 9/18/08 
BWBG-SB34-15 9/18/08 
BWBG-SB34-28 9/18/08 
BWBG-SB32-0.5 9/18/08 
BWBG-SB32-17 9/18/08 
BWBG-SB32-35 9/18/08 
BWBG-SB35-0.5 9/18/08 
BWBG-SB35-20 9/18/08 
BWBG-SB35-40 

Soil 

9/18/08 

Carbon 14 (C-01-1), Isotopic Thorium (A-
01-R), Isotopic Uranium (A-01-R), Lead-
210 (STL-RC-0211), Radium-226 (903.0), 
Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 
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Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   

Blanks 
Thorium 230 was detected in the method blank, associated with samples BWBG-SB33-
12, BWBG-SB33-25, BWBG-SB34-0.5, BWBG-SB34-15, BWBG-SB34-28, BWBG-
SB32-0.5, BWBG-SB32-17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and 
BWBG-SB35-40.  Also, Thorium 228 was detected in the method blank associated with 
the above mentioned samples with the exception of BWBG-SB32-25.  Finally Uranium 
234 was detected in the method blank associated with MW-19-03.  Those sample 
concentrations that resulted in the normalized absolute difference, between the sample 
and method blank, to be less than 2.58 were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery for Carbon 14 was outside QC limits associated with BWBG-
SB32-17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and BWBG-SB35-40. 
The Lead-210 MS %R and RPD were outside QC limits associated with BWBG-SB38-
0.5, BWBG-SB38-7, BWBG-SB38-15, BWBG-SB36-0.5, BWBG-SB36-0.5-A, BWBG-
SB36-7, BWBG-SB36-15, BWBG-SB37-0.5, BWBG-SB37-8, and BWBG-SB37-16. 
The results were cross referenced with the LCSs, which were in control, and no 
qualification was required.  

Project Specific Quality Assurance/Quality Control 
Two field duplicate samples were submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG-
SB36-0.5) and the duplicate was exceeded for Uranium 234 and 238 and Radium 228. 
These radionuclides were qualified as estimated, “J”, in the original and duplicate 
samples. 

The laboratory duplicate(s) met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside control limit for most 
samples.  The Lead-210 LCS carrier recovery associated with the aqueous samples, with 
the exception of MW22-03, was outside limits.  The Lead-210 LCSD carrier recovery 
associated with the soil samples was outside limits, as well.  The LCS tracer recovery for 
Thorium 229 was outside QC limits for samples BWBG-SB33-12, BWBG-SB33-25, 
BWBG-SB34-0.5, BWBG-SB34-15, BWBG-SB34-28, BWBG-B32-0.5, BWBG-SB32-
17, BWBG-SB32-35, BWBG-SB35-0.5, BWBG-SB35-20, and BWBG-SB35-40.  
Finally, the barium carrier recovery for Radium 226 was outside lower control limits for 
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samples BWBG-SB38-0.5, BWBG-SB36-0.5, and BWBG-SB36-0.5-A.  Sample results 
were corrected for carrier recovery and/or re-extracted and compared to associated LCS 
recovery criteria.  Therefore, no qualification of the data was required. 

Overall Assessment of Data 
In order to minimize matrix interference, the aqueous sampled were reduced which 
resulted in the Lead-210 reporting limit not being met.  The Radium 228 reporting limit 
was not met for BWBG-SB38-0.5 and BWBG-SB36-0.5 due to reduced barium carrier 
recovery. 

The minimum detectable activity (MDA) was met and no qualification of the sample data 
was required. 

The Uranium sample for MW-19-03 required a dilution to quantify the data.  The 
reporting limit for the re-extracted sample was not met.  There is activity above the MDA 
which resulted in the three isotopes to be qualified as estimated, “J”, for that sample. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 

Sample ID Parameter Qualifier (pCi/L) 

MW-19-03 Uranium 234 
Uranium 235/236 

Uranium 238 

183 J 
3.9 J 
99 J 

BWBG-SB36-0.5 Uranium 234 
Uranium 238 
Radium 228 

1.03 J 
0.58 J 
3.6 J 

BWBG-SB36-0.5-A Uranium 234 
Uranium 238 
Radium 228 

2.11 J 
1.0 J 
0.98 J 

BWBG-SB33-25 Thorium 228 
Thorium 230 

0.49 J 
0.62 J 

BWBG-SB34-15 Thorium 228 
Thorium 230 

0.51 J 
0.43 J 

BWBG-SB34-28 Thorium 228 0.38 J 
BWBG-SB35-0.5 Thorium 228 0.32 J 
BWBG-SB35-40 Thorium 228 

Thorium 230 
0.23 J 
0.50 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 19-21, 2008.  Two aqueous samples and thirteen soil samples 
were taken from the Background Study area for analyses.  All analyses were performed 
by TestAmerica Laboratories in St. Louis, Missouri.  The specific samples included in 
this validation were: 

Sample ID Matrix Collection 
Date Analyses (Method Number) 

MW41-03 
MW58-03 

Water 9/21/08 

BWBG-SB22-0.5 9/19/08 
BWBG-SB22-30 9/19/08 
BWBG-SB22-60 9/19/08 
BWBG-SB10-0.5 9/20/08 
BWBG-SB10-25 9/20/08 
BWBG-SB10-50 9/20/08 
BWBG-SB13-0.5 9/20/08 
BWBG-SB13-22 9/20/08 
BWBG-SB13-50 9/20/08 
BWBG-SB14-0.5 9/20/08 
BWBG-SB14-27 9/20/08 
BWBG-SB14-55 9/20/08 
BWBG-SB14-55-A 

Soil 

9/20/08 

Carbon 14 (C-01-1), Isotopic Thorium 
(A-01-R), Isotopic Uranium (A-01-R), 
Lead-210 (STL-RC-0211), Radium-226 
(903.0), Radium-228 (904.0) 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. 
Environmental Protection Agency [USEPA], October 2004), USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and Evaluation of Radiochemical Data Usability (U.S. Department of 
Energy [DOE], April 1997). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times.   
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Blanks 
Thorium 230 was detected in the method blank associated with the soil samples.  Radium 
228 was detected in the method blank associated with the aqueous samples.  Only those 
sample concentrations where the normalized absolute difference between the sample and 
method blank was less than 2.58 were qualified as estimated, “J”.  

Laboratory Control Sample (LCS) 
The LCS percent recoveries were within control limits for all analysis. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS percent recovery (%R) for Carbon 14 was outside QC limits associated with the 
soil samples.  The results were cross referenced with the LCS data, which was in control, 
and no qualification was required.  

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was submitted as part of this sampling event.  The RPD, 
according to the Quality Assurance Project Plan (QAPP), between the sample (BWBG-
SB14-55) and the duplicate was exceeded for Radium 226, Uranium 238, and Thorium 
228 and 230.  These radionuclides were qualified as estimated, “J”, in the original and 
duplicate samples. 

The laboratory duplicate met the requirements of radiochemical data usability without 
qualification. 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the lead carrier recovery was outside the upper control limit 
for all samples.  Since sample results were corrected for carrier recovery and no 
detections of Lead-210 were reported in any sample; no qualification was required. 

Overall Assessment of Data 
In order to minimize matrix interference the Lead-210 aqueous samples were reduced 
which resulted in the reporting limit not being met.  The minimum detectable activity 
(MDA) was met and no qualification of the sample data was required. 

Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria with the following exceptions.  The data is 
100% complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

MW41-03 Radium 228 1.06 J 
MW58-03 Radium 228 1.27 J 
BWBG-SB22-0.5 Thorium 230 0.24 J 
BWBG-SB22-30 Thorium 230 0.49 J 
BWBG-SB10-25 Thorium 230 0.16 J 
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Summary of Qualified Data 

Sample ID Parameter *Qualifier 

BWBG-SB14-27 Thorium 230 0.45 J 
BWBG-SB14-55 Radium 226 

Uranium 238 
Thorium 228 
Thorium 230 

0.78 J 
0.74 J 
1.01 J 
0.74 J 

BWBG-SB14-55-A Radium 226 
Uranium 238 
Thorium 228 
Thorium 230 

0.36 J 
0.25 J 
0.58 J 
0.41 J 

* Results are reported in picoCuries per liter (pCi/L) 
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Calculated Uranium Results
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO  63045

Lot ID : D8I040185-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.74E+00 8.14E-01 1.80E-01

1.20E+01 1.51E+00 2.01E-01

3.68E-01 2.26E-01 1.74E-01

1.43E+01 2.42E+00 5.40E-01 1.2 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW01            

Lot ID : D8I050142-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.06E-01 1.06E-01 7.36E-02

4.56E-01 1.62E-01 9.97E-02

-2.96E-03 5.92E-03 6.72E-02

6.11E-01 3.16E-01 2.21E-01 -0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB01-0.5   

Lot ID : D8I050142-001X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.88E-01 1.19E-01 6.62E-02

4.00E-01 1.41E-01 7.05E-02

4.35E-02 5.82E-02 8.78E-02

8.76E-01 3.55E-01 2.01E-01 2.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB01-0.5   

Lot ID : D8I050142-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.16E-01 9.83E-02 2.92E-02

1.24E-01 7.60E-02 5.84E-02

8.41E-03 2.79E-02 6.60E-02

6.46E-01 2.93E-01 9.21E-02 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB01-20    

Lot ID : D8I050142-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.81E-01 1.77E-01 5.53E-02

8.16E-01 1.96E-01 5.54E-02

9.75E-02 7.31E-02 6.27E-02

2.07E+00 5.29E-01 1.67E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB01-39    

Lot ID : D8I050142-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.71E-01 9.40E-02 5.28E-02

1.09E-01 7.52E-02 5.29E-02

0.00E+00 1.34E-02 4.18E-02

5.09E-01 2.80E-01 1.58E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB02-0.5   

Lot ID : D8I050142-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.58E-01 1.37E-01 5.30E-02

6.33E-01 1.86E-01 5.31E-02

5.91E-02 6.25E-02 6.60E-02

1.09E+00 4.10E-01 1.61E-01 2.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB02-10    
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Lot ID : D8I050142-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.22E-01 1.57E-01 5.82E-02

6.30E-01 1.76E-01 7.96E-02

2.44E-02 3.84E-02 5.73E-02

1.57E+00 4.69E-01 1.75E-01 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB02-20    

Lot ID : D8I050142-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.02E-01 1.67E-01 5.51E-02

6.77E-01 1.97E-01 7.53E-02

1.01E-02 3.34E-02 7.90E-02

1.50E+00 4.97E-01 1.68E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB26-0.5   

Lot ID : D8I050142-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.87E-01 1.56E-01 4.96E-02

5.39E-01 1.66E-01 6.78E-02

0.00E+00 1.26E-02 3.93E-02

1.45E+00 4.65E-01 1.49E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB26-11    

Lot ID : D8I050142-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.27E-01 8.07E-02 3.42E-02

1.02E-01 7.73E-02 7.83E-02

1.28E-02 3.21E-02 6.72E-02

3.82E-01 2.41E-01 1.07E-01 1.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB26-22    

Lot ID : D8I050142-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.77E-01 1.16E-01 3.13E-02

3.52E-01 1.33E-01 6.25E-02

2.88E-02 4.08E-02 3.90E-02

8.38E-01 3.44E-01 9.48E-02 1.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB11-0.5   

Lot ID : D8I050142-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.01E-01 6.79E-02 3.04E-02

2.09E-01 9.98E-02 5.51E-02

-2.62E-03 5.25E-03 5.96E-02

2.99E-01 2.02E-01 9.45E-02 -0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB11-14    

Lot ID : D8I050142-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.63E-01 1.70E-01 5.01E-02

8.24E-01 2.09E-01 5.02E-02

1.44E-02 2.88E-02 3.89E-02

1.68E+00 5.06E-01 1.50E-01 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB11-28    

Lot ID : D8I050142-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.90E+01 2.11E+00 1.70E-01

3.46E+01 3.45E+00 1.91E-01

8.06E-01 3.25E-01 1.65E-01

5.69E+01 6.28E+00 5.12E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW02            

Page 2 of 2311/17/2008 2:45:35 PM



Lot ID : D8I050142-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.78E+01 1.98E+00 1.01E-01

3.41E+01 3.38E+00 1.75E-01

8.89E-01 3.32E-01 1.42E-01

5.34E+01 5.90E+00 3.08E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW3903                

Lot ID : D8I060139-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.46E+00 6.29E-01 1.10E-01

5.85E+00 8.76E-01 9.56E-02

2.23E-01 1.59E-01 7.56E-02

1.04E+01 1.87E+00 3.29E-01 1.0 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW03            

Lot ID : D8I060139-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.82E+00 7.05E-01 2.29E-01

5.70E+00 9.02E-01 2.25E-01

1.59E-01 1.57E-01 1.94E-01

1.14E+01 2.10E+00 6.88E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW03-A        

Lot ID : D8I060139-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.46E+00 4.18E-01 1.33E-01

3.42E+00 6.76E-01 1.34E-01

6.78E-02 9.61E-02 9.18E-02

4.37E+00 1.25E+00 3.99E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW38-01               

Lot ID : D8I060139-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.34E+01 2.58E+00 2.13E-01

4.25E+01 4.23E+00 2.14E-01

1.04E+00 4.07E-01 1.84E-01

7.00E+01 7.68E+00 6.41E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW37-06               

Lot ID : D8I060139-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.63E+00 7.76E-01 2.18E-01

9.22E+00 1.22E+00 2.14E-01

1.21E-01 1.36E-01 1.84E-01

1.38E+01 2.31E+00 6.53E-01 0.4 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW24-01               

Lot ID : D8I060139-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.39E-01 1.68E-01 5.27E-02

8.92E-01 2.02E-01 6.05E-02

1.22E-02 2.44E-02 3.30E-02

1.91E+00 4.99E-01 1.58E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB04-0.5   

Lot ID : D8I060139-006X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.90E-01 1.89E-01 5.00E-02

9.50E-01 2.26E-01 5.01E-02

2.65E-02 4.18E-02 6.23E-02

2.07E+00 5.64E-01 1.51E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB04-0.5 D
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Lot ID : D8I060139-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.46E-01 1.21E-01 5.27E-02

4.73E-01 1.44E-01 7.21E-02

9.90E-03 2.48E-02 5.19E-02

1.03E+00 3.60E-01 1.59E-01 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB04-23    

Lot ID : D8I060139-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.31E-01 1.09E-01 5.23E-02

3.97E-01 1.46E-01 7.16E-02

9.58E-03 3.17E-02 7.51E-02

6.92E-01 3.24E-01 1.60E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB04-45    

Lot ID : D8I060139-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.07E-01 1.14E-01 6.38E-02

1.54E-01 1.01E-01 8.72E-02

0.00E+00 1.62E-02 5.05E-02

6.15E-01 3.38E-01 1.91E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB03-0.5   

Lot ID : D8I060139-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.28E-01 1.59E-01 2.98E-02

6.51E-01 1.80E-01 6.81E-02

2.49E-02 3.92E-02 5.85E-02

1.58E+00 4.73E-01 9.26E-02 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB03-15    

Lot ID : D8I060139-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.43E-01 1.02E-01 4.84E-02

9.74E-02 8.89E-02 9.67E-02

0.00E+00 1.93E-02 6.03E-02

4.25E-01 3.03E-01 1.47E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB03-30    

Lot ID : D8I060139-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.40E-01 1.10E-01 5.17E-02

3.26E-01 1.29E-01 5.18E-02

0.00E+00 1.28E-02 4.01E-02

7.15E-01 3.29E-01 1.55E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB05-0.5   

Lot ID : D8I060139-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.83E-01 1.53E-01 5.43E-02

7.50E-01 1.94E-01 5.44E-02

3.88E-02 4.82E-02 5.88E-02

1.46E+00 4.54E-01 1.64E-01 1.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB05-18    

Lot ID : D8I060139-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.64E-01 8.80E-02 5.49E-02

2.45E-01 1.07E-01 4.78E-02

1.40E-02 2.79E-02 3.78E-02

4.94E-01 2.62E-01 1.64E-01 1.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB05-35    
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Lot ID : D8I060139-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.49E-01 1.72E-01 8.19E-02

7.48E-01 2.03E-01 9.17E-02

3.58E-02 5.18E-02 7.92E-02

1.65E+00 5.11E-01 2.46E-01 1.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB07-0.5   

Lot ID : D8I060139-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.92E-01 1.41E-01 5.08E-02

4.34E-01 1.53E-01 8.81E-02

9.11E-03 3.02E-02 7.14E-02

1.17E+00 4.20E-01 1.55E-01 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB07-18    

Lot ID : D8I060139-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.64E-02 9.59E-02 1.37E-01

-2.50E-02 5.55E-02 1.85E-01

2.38E-02 5.97E-02 1.25E-01

2.38E-01 2.87E-01 4.10E-01 4.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB07-35    

Lot ID : D8I090195-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.17E+01 2.40E+00 1.91E-01

4.49E+01 4.39E+00 2.14E-01

1.00E+00 3.84E-01 1.84E-01

6.51E+01 7.15E+00 5.74E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW30&33-02         

Lot ID : D8I090195-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.75E+00 1.10E+00 1.09E-01

1.67E+01 1.92E+00 1.89E-01

4.26E-01 2.37E-01 1.53E-01

2.33E+01 3.29E+00 3.32E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW30&33-01         

Lot ID : D8I090195-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.31E+00 1.06E+00 1.50E-01

1.52E+01 1.79E+00 2.03E-01

7.34E-01 3.15E-01 1.37E-01

2.21E+01 3.17E+00 4.51E-01 1.5 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: SS61-MW01          

Lot ID : D8I090195-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.06E+01 1.44E+00 1.75E-01

2.37E+01 2.61E+00 1.86E-01

3.78E-01 2.53E-01 2.32E-01

3.17E+01 4.29E+00 5.31E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-29-01              

Lot ID : D8I090195-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.28E+00 5.19E-01 6.92E-02

5.72E+00 9.05E-01 1.38E-01

8.37E-02 1.12E-01 1.56E-01

6.81E+00 1.54E+00 2.18E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW04-01               
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Lot ID : D8I090195-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.26E+00 1.10E+00 1.57E-01

1.95E+01 2.23E+00 1.57E-01

3.85E-01 2.43E-01 1.78E-01

2.18E+01 3.29E+00 4.74E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S1-MW5-A             

Lot ID : D8I090195-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.24E+00 1.32E+00 8.28E-02

2.08E+01 2.37E+00 2.00E-01

3.82E-01 2.44E-01 1.03E-01

2.77E+01 3.92E+00 2.51E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S1-MW5                

Lot ID : D8I090195-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.32E-01 1.06E-01 3.14E-02

2.37E-01 1.09E-01 6.27E-02

-5.42E-03 7.68E-03 7.09E-02

6.87E-01 3.14E-01 9.89E-02 -0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB12-0.5   

Lot ID : D8I090195-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.40E-01 1.10E-01 6.33E-02

3.93E-01 1.41E-01 6.34E-02

2.38E-02 4.21E-02 7.17E-02

7.24E-01 3.27E-01 1.91E-01 1.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB12-10    

Lot ID : D8I090195-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.64E-02 6.57E-02 3.34E-02

1.35E-01 8.72E-02 8.05E-02

0.00E+00 1.33E-02 4.17E-02

2.57E-01 1.96E-01 1.01E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB12-20    

Lot ID : D8I090195-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.08E-01 1.31E-01 6.39E-02

4.58E-01 1.62E-01 8.07E-02

1.02E-02 3.36E-02 7.97E-02

9.21E-01 3.89E-01 1.94E-01 0.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB18-0.5   

Lot ID : D8I090195-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.71E-02 6.21E-02 9.56E-02

1.28E-01 9.13E-02 9.58E-02

-6.29E-03 8.92E-03 8.23E-02

1.37E-01 1.85E-01 2.87E-01 -2.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB18-18    

Lot ID : D8I090195-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.40E-01 8.33E-02 5.06E-02

9.82E-02 7.25E-02 6.92E-02

0.00E+00 1.28E-02 4.01E-02

4.17E-01 2.48E-01 1.52E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB18-35    
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Lot ID : D8I090195-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.92E-01 9.72E-02 3.24E-02

2.77E-01 1.20E-01 7.42E-02

2.71E-02 4.27E-02 6.36E-02

5.83E-01 2.90E-01 1.01E-01 2.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB20-0.5   

Lot ID : D8I090195-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.96E-02 6.53E-02 3.59E-02

2.18E-01 1.11E-01 7.17E-02

0.00E+00 1.43E-02 4.47E-02

2.37E-01 1.94E-01 1.09E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB20-20    

Lot ID : D8I090195-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.37E-01 1.41E-01 2.88E-02

5.51E-01 1.61E-01 5.24E-02

1.08E-02 2.71E-02 5.66E-02

1.31E+00 4.21E-01 8.97E-02 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB20-40    

Lot ID : D8I090195-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.26E-01 1.22E-01 5.22E-02

3.50E-01 1.26E-01 4.54E-02

0.00E+00 1.15E-02 3.59E-02

9.70E-01 3.62E-01 1.56E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB20-40-A 

Lot ID : D8I090195-018 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.19E-01 1.28E-01 6.51E-02

2.67E-01 1.19E-01 7.47E-02

1.50E-02 3.01E-02 4.07E-02

9.56E-01 3.82E-01 1.95E-01 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB19-0.5   

Lot ID : D8I090195-019 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.95E-01 1.62E-01 6.60E-02

4.47E-01 1.54E-01 6.62E-02

2.48E-02 4.40E-02 7.48E-02

1.48E+00 4.83E-01 2.00E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB19-0.5-A

Lot ID : D8I090195-020 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.32E-01 1.40E-01 2.85E-02

5.06E-01 1.54E-01 6.88E-02

5.26E-02 5.28E-02 3.56E-02

1.31E+00 4.17E-01 8.65E-02 1.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB19-25    

Lot ID : D8I090195-021 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.25E-01 9.74E-02 4.87E-02

1.80E-01 8.86E-02 6.15E-02

5.73E-02 5.60E-02 6.08E-02

6.96E-01 2.91E-01 1.48E-01 3.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB19-49    
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Lot ID : D8I090195-022 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.05E-01 1.06E-01 8.38E-02

2.73E-01 1.24E-01 9.38E-02

2.16E-02 4.36E-02 8.10E-02

6.20E-01 3.17E-01 2.52E-01 1.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB25-0.5   

Lot ID : D8I090195-023 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.69E-02 7.59E-02 6.06E-02

6.15E-02 7.18E-02 1.05E-01

1.09E-02 3.59E-02 8.51E-02

2.93E-01 2.26E-01 1.84E-01 1.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB25-15    

Lot ID : D8I090195-024 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.04E-02 7.22E-02 4.35E-02

1.52E-01 1.03E-01 8.69E-02

-7.52E-03 1.06E-02 9.82E-02

2.36E-01 2.15E-01 1.37E-01 -1.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB25-15A  

Lot ID : D8I090195-025 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.36E-01 1.66E-01 6.36E-02

4.31E-01 1.48E-01 6.37E-02

9.19E-03 3.04E-02 7.21E-02

1.60E+00 4.95E-01 1.92E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB25-35    

Lot ID : D8I090195-026 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.35E-01 1.40E-01 3.78E-02

4.04E-01 1.58E-01 9.11E-02

1.04E-01 8.58E-02 4.71E-02

1.05E+00 4.18E-01 1.15E-01 4.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB08-0.5   

Lot ID : D8I090195-027 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.33E-01 1.24E-01 5.32E-02

4.47E-01 1.46E-01 6.72E-02

4.91E-02 5.48E-02 6.64E-02

1.01E+00 3.71E-01 1.61E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB08-20    

Lot ID : D8I090195-028 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.33E-01 1.74E-01 6.43E-02

3.76E-01 1.45E-01 6.44E-02

3.27E-02 4.63E-02 4.42E-02

1.60E+00 5.18E-01 1.92E-01 0.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB08-20-A 

Lot ID : D8I090195-029 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.39E-01 1.07E-01 7.55E-02

1.87E-01 9.49E-02 7.56E-02

3.48E-02 4.66E-02 6.50E-02

7.28E-01 3.18E-01 2.27E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB08-45    
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Lot ID : D8I090195-030 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.63E-01 1.21E-01 1.05E-01

3.00E-01 1.28E-01 1.03E-01

8.98E-04 3.12E-02 8.88E-02

7.83E-01 3.60E-01 3.15E-01 0.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB21-0.5   

Lot ID : D8I090195-031 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.31E-01 8.15E-02 5.17E-02

1.56E-01 8.89E-02 5.18E-02

0.00E+00 1.31E-02 4.10E-02

3.91E-01 2.42E-01 1.55E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB21-20    

Lot ID : D8I090195-032 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.13E-01 1.06E-01 5.41E-02

2.32E-01 1.13E-01 7.39E-02

-5.94E-03 8.41E-03 7.76E-02

6.32E-01 3.16E-01 1.65E-01 -0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB21-20-A 

Lot ID : D8I090195-033 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.52E-01 9.04E-02 5.50E-02

2.62E-01 1.21E-01 7.51E-02

0.00E+00 1.39E-02 4.35E-02

4.54E-01 2.69E-01 1.65E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB21-40    

Lot ID : D8I090195-034 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.50E-01 9.12E-02 3.68E-02

2.60E-01 1.24E-01 8.43E-02

1.38E-02 3.46E-02 7.23E-02

4.52E-01 2.72E-01 1.15E-01 1.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB21-40-A 

Lot ID : D8I100172-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.24E+01 2.75E+00 3.19E-01

4.86E+01 5.04E+00 3.19E-01

8.75E-01 4.55E-01 2.75E-01

6.70E+01 8.19E+00 9.57E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S1-MW2                

Lot ID : D8I100172-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.43E+01 1.77E+00 2.65E-01

3.34E+01 3.43E+00 2.60E-01

8.01E-01 3.56E-01 2.24E-01

4.30E+01 5.26E+00 7.96E-01 0.9 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S1-MW1-A             

Lot ID : D8I100172-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.57E+01 1.92E+00 1.32E-01

3.59E+01 3.68E+00 1.32E-01

6.58E-01 3.24E-01 1.05E-01

4.71E+01 5.73E+00 3.96E-01 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S1-MW1                

Page 9 of 2311/17/2008 2:45:35 PM



Lot ID : D8I100172-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.46E+00 8.07E-01 1.66E-01

1.09E+01 1.44E+00 1.86E-01

2.36E-01 1.90E-01 1.74E-01

1.34E+01 2.40E+00 5.00E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-BG-04            

Lot ID : D8I100172-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.49E-01 1.49E-01 7.32E-02

7.39E-01 1.95E-01 8.00E-02

6.35E-02 6.21E-02 6.73E-02

1.36E+00 4.45E-01 2.20E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB06-0.5   

Lot ID : D8I100172-005X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.02E-01 1.87E-01 7.15E-02

9.43E-01 2.19E-01 5.40E-02

9.14E-02 7.16E-02 5.71E-02

2.13E+00 5.57E-01 2.14E-01 2.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB06-0.5 D

Lot ID : D8I100172-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.00E-01 1.48E-01 6.89E-02

5.94E-01 1.61E-01 6.01E-02

5.60E-02 5.47E-02 5.94E-02

1.51E+00 4.41E-01 2.07E-01 1.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB06-25    

Lot ID : D8I100172-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.60E-01 1.06E-01 6.16E-02

3.48E-01 1.24E-01 6.50E-02

-4.66E-03 6.61E-03 6.09E-02

7.71E-01 3.16E-01 1.85E-01 -0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB06-50    

Lot ID : D8I100172-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.87E-01 1.16E-01 7.37E-02

2.17E-01 1.32E-01 1.23E-01

-1.21E-02 1.41E-02 1.16E-01

5.51E-01 3.45E-01 2.26E-01 -1.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB09-0.5   

Lot ID : D8I100172-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.21E-01 1.21E-01 5.68E-02

4.74E-01 1.49E-01 6.87E-02

2.38E-02 3.75E-02 5.59E-02

9.65E-01 3.59E-01 1.71E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB09-30    

Lot ID : D8I100172-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.15E-01 1.34E-01 5.40E-02

4.42E-01 1.40E-01 6.19E-02

1.25E-02 2.50E-02 3.38E-02

1.24E+00 4.00E-01 1.61E-01 0.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB09-30-A 
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Lot ID : D8I100172-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.22E-01 9.45E-02 2.61E-02

2.83E-01 1.09E-01 5.62E-02

-2.26E-03 4.52E-03 5.13E-02

6.60E-01 2.81E-01 8.13E-02 -0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB09-59    

Lot ID : D8I100172-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.21E-01 7.90E-02 5.26E-02

1.89E-01 1.01E-01 7.20E-02

0.00E+00 1.33E-02 4.17E-02

3.61E-01 2.35E-01 1.58E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB15-0.5   

Lot ID : D8I100172-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.95E-01 1.15E-01 4.52E-02

3.26E-01 1.22E-01 5.21E-02

8.27E-03 2.74E-02 6.49E-02

8.82E-01 3.43E-01 1.38E-01 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB15-25    

Lot ID : D8I100172-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.34E-01 9.96E-02 2.75E-02

2.84E-01 1.11E-01 4.34E-02

7.93E-03 2.63E-02 6.22E-02

7.00E-01 2.97E-01 8.69E-02 0.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB15-50    

Lot ID : D8I100172-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.00E-01 9.94E-02 7.28E-02

4.12E-01 1.41E-01 4.77E-02

1.39E-02 2.79E-02 3.77E-02

6.01E-01 2.96E-01 2.17E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB17-0.5   

Lot ID : D8I100172-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.09E-01 1.51E-01 5.03E-02

4.50E-01 1.41E-01 4.38E-02

7.99E-03 2.65E-02 6.27E-02

1.52E+00 4.50E-01 1.52E-01 0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB17-25    

Lot ID : D8I100172-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.37E-01 1.09E-01 5.09E-02

3.36E-01 1.32E-01 7.40E-02

1.21E-02 3.03E-02 6.35E-02

7.10E-01 3.24E-01 1.54E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB17-50    

Lot ID : D8I110184-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.19E+01 5.03E+00 1.64E-01

8.82E+01 8.10E+00 2.24E-01

2.60E+00 6.66E-01 1.61E-01

1.56E+02 1.50E+01 4.93E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-23-01              
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Lot ID : D8I110184-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.01E+01 2.30E+00 1.87E-01

4.00E+01 4.02E+00 1.88E-01

1.05E+00 4.10E-01 1.61E-01

6.02E+01 6.84E+00 5.63E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-21-04              

Lot ID : D8I110184-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.18E+00 1.01E+01 2.74E+01

5.02E+00 1.39E+01 2.92E+01

3.67E+00 1.22E+01 2.88E+01

5.21E+00 3.05E+01 8.26E+01 32.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: S10-MW4              

Lot ID : D8I110184-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.37E+01 3.51E+00 8.63E-02

6.35E+01 6.05E+00 1.97E-01

1.50E+00 5.07E-01 1.69E-01

1.01E+02 1.04E+01 2.69E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-01                   

Lot ID : D8I110184-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

-2.26E-02 1.86E-02 1.31E-01

3.02E-02 7.31E-02 1.43E-01

1.54E-02 5.08E-02 1.20E-01

-6.01E-02 6.01E-02 3.93E-01 -11.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB23-0.5   

Lot ID : D8I110184-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.41E-01 1.75E-01 1.32E-01

5.80E-01 2.24E-01 9.94E-02

-4.63E-03 9.27E-03 1.05E-01

1.01E+00 5.21E-01 3.95E-01 -0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB23-30    

Lot ID : D8I110184-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.47E-01 1.20E-01 1.39E-01

1.78E-01 1.26E-01 1.21E-01

1.53E-02 5.05E-02 1.20E-01

4.44E-01 3.58E-01 4.17E-01 1.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB23-64    

Lot ID : D8I110184-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.03E-01 2.80E-01 1.21E-01

1.02E+00 2.99E-01 1.28E-01

1.53E-02 5.06E-02 1.20E-01

2.69E+00 8.33E-01 3.65E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB16-0.5   

Lot ID : D8I110184-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.95E-01 1.21E-01 7.68E-02

2.98E-01 1.57E-01 1.28E-01

9.84E-03 4.73E-02 1.21E-01

5.85E-01 3.61E-01 2.35E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB16-20    
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Lot ID : D8I110184-009X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.25E-01 1.04E-01 1.05E-01

3.08E-01 1.63E-01 1.26E-01

-4.53E-03 9.07E-03 1.03E-01

3.69E-01 3.09E-01 3.15E-01 -0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB16-20    

Lot ID : D8I110184-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.97E-01 2.71E-01 1.15E-01

7.26E-01 2.60E-01 1.32E-01

2.65E-02 5.31E-02 7.18E-02

2.38E+00 8.07E-01 3.43E-01 0.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB16-39    

Lot ID : D8I110184-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.66E-01 1.11E-01 4.98E-02

3.37E-01 1.64E-01 1.07E-01

1.87E-02 4.67E-02 9.78E-02

5.02E-01 3.32E-01 1.55E-01 1.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB24-0.5   

Lot ID : D8I110184-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.92E-01 2.11E-01 9.19E-02

3.95E-01 1.92E-01 1.26E-01

5.38E-02 7.62E-02 7.28E-02

1.49E+00 6.29E-01 2.75E-01 1.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB24-20    

Lot ID : D8I110184-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.42E-01 1.94E-01 8.63E-02

3.98E-01 1.85E-01 9.95E-02

-9.47E-03 1.34E-02 1.24E-01

1.31E+00 5.76E-01 2.63E-01 -0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB24-40    

Lot ID : D8I110184-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.06E-01 1.65E-01 5.91E-02

3.24E-01 1.72E-01 9.31E-02

-1.02E-02 1.45E-02 1.33E-01

9.04E-01 4.92E-01 1.86E-01 -0.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB27-0.5   

Lot ID : D8I110184-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.61E-01 1.25E-01 1.33E-01

2.01E-01 1.31E-01 8.71E-02

2.55E-02 5.10E-02 6.89E-02

4.90E-01 3.72E-01 3.97E-01 2.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB27-13    

Lot ID : D8I110184-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.94E-01 1.29E-01 9.90E-02

3.20E-01 1.64E-01 8.62E-02

1.57E-02 5.21E-02 1.23E-01

5.86E-01 3.85E-01 3.00E-01 1.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB27-25    

Page 13 of 2311/17/2008 2:45:35 PM



Lot ID : D8I110184-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.32E-01 1.98E-01 9.28E-02

8.53E-01 2.86E-01 1.35E-01

2.21E-02 5.53E-02 1.16E-01

1.30E+00 5.91E-01 2.81E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB30-0.5   

Lot ID : D8I110184-018 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.66E-01 2.57E-01 1.21E-01

1.06E+00 3.05E-01 1.21E-01

6.88E-02 8.54E-02 1.04E-01

2.31E+00 7.65E-01 3.64E-01 1.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB30-14    

Lot ID : D8I110184-019 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.17E-01 1.01E-01 1.09E-01

1.10E-01 1.01E-01 1.22E-01

-8.77E-03 1.24E-02 1.15E-01

3.45E-01 3.00E-01 3.29E-01 -1.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB30-28    

Lot ID : D8I120256-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.57E+01 1.89E+00 7.83E-02

3.64E+01 3.68E+00 1.56E-01

1.01E+00 3.91E-01 9.76E-02

4.73E+01 5.63E+00 2.37E-01 1.0 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: SS61-MW11          

Lot ID : D8I120256-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.05E-01 9.61E-02 1.04E-01

1.18E-01 1.04E-01 1.20E-01

0.00E+00 2.09E-02 6.53E-02

3.13E-01 2.86E-01 3.12E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB29-0.5   

Lot ID : D8I120256-002X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.85E-02 8.85E-02 5.33E-02

2.42E-01 1.44E-01 1.15E-01

2.00E-02 5.00E-02 1.05E-01

3.02E-01 2.64E-01 1.66E-01 3.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB29-0.5 D

Lot ID : D8I120256-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.52E-01 1.70E-01 8.41E-02

7.97E-01 2.63E-01 1.15E-01

2.46E-02 4.93E-02 6.67E-02

1.06E+00 5.07E-01 2.52E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB29-15    

Lot ID : D8I120256-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.02E-01 9.55E-02 9.03E-02

1.41E-01 1.14E-01 1.04E-01

-9.91E-03 1.40E-02 1.30E-01

2.99E-01 2.84E-01 2.75E-01 -1.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB29-30    
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Lot ID : D8I120256-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.34E-02 7.33E-02 5.71E-02

8.07E-02 8.53E-02 9.01E-02

-9.87E-03 1.40E-02 1.29E-01

1.84E-01 2.18E-01 1.80E-01 -2.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB31-0.5   

Lot ID : D8I120256-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.54E-01 1.64E-01 1.52E-01

6.03E-01 2.44E-01 9.96E-02

2.91E-02 5.82E-02 7.87E-02

7.68E-01 4.90E-01 4.53E-01 1.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB31-15    

Lot ID : D8I120256-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.55E-01 2.18E-01 9.85E-02

6.00E-01 2.26E-01 8.58E-02

4.07E-02 7.22E-02 1.23E-01

1.67E+00 6.49E-01 2.99E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB31-30    

Lot ID : D8I190223-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.81E+01 3.82E+00 1.87E-01

5.09E+01 4.92E+00 2.05E-01

1.85E+00 5.35E-01 1.72E-01

1.14E+02 1.14E+01 5.63E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW04            

Lot ID : D8I190223-001X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.97E+01 4.00E+00 2.01E-01

5.04E+01 4.91E+00 1.51E-01

1.84E+00 5.55E-01 1.64E-01

1.19E+02 1.19E+01 6.02E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: TDS-MW04 DUP   

Lot ID : D8I190223-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.20E+01 3.29E+00 1.98E-01

6.02E+01 5.69E+00 1.73E-01

1.45E+00 4.68E-01 1.71E-01

9.60E+01 9.79E+00 5.95E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW24-03               

Lot ID : D8I190223-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.66E+00 1.25E+00 1.45E-01

2.03E+01 2.19E+00 1.53E-01

4.87E-01 2.46E-01 1.44E-01

2.90E+01 3.73E+00 4.37E-01 0.8 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW24-05               

Lot ID : D8I190223-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.89E-01 1.93E-01 6.33E-02

1.04E+00 2.26E-01 6.68E-02

4.63E-02 5.17E-02 6.26E-02

2.37E+00 5.74E-01 1.90E-01 0.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB42-0.5   
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Lot ID : D8I190223-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.08E-01 1.59E-01 6.25E-02

6.25E-01 2.03E-01 1.04E-01

8.01E-03 3.85E-02 9.88E-02

1.22E+00 4.74E-01 1.92E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB42-10    

Lot ID : D8I190223-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.24E-01 1.11E-01 6.93E-02

3.97E-01 1.50E-01 8.37E-02

-3.00E-03 6.01E-03 6.82E-02

6.65E-01 3.30E-01 2.08E-01 -0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB42-20    

Lot ID : D8I190223-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.88E-01 1.74E-01 3.18E-02

9.11E-01 2.22E-01 6.85E-02

4.13E-02 5.12E-02 6.25E-02

1.77E+00 5.17E-01 9.90E-02 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB39-0.5   

Lot ID : D8I190223-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.45E-01 1.73E-01 6.81E-02

4.37E-01 1.74E-01 9.31E-02

5.98E-02 6.92E-02 5.39E-02

1.35E+00 5.17E-01 2.04E-01 2.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB39-12    

Lot ID : D8I190223-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.86E-01 1.28E-01 9.01E-02

1.83E-01 1.29E-01 1.04E-01

-9.89E-03 1.40E-02 1.29E-01

5.50E-01 3.81E-01 2.75E-01 -0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB39-24    

Lot ID : D8I190223-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.38E-01 9.17E-02 7.02E-02

2.79E-01 1.31E-01 7.75E-02

1.79E-02 3.58E-02 4.84E-02

4.19E-01 2.73E-01 2.10E-01 2.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB40-0.5   

Lot ID : D8I190223-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.44E-01 1.43E-01 6.86E-02

5.19E-01 1.79E-01 8.66E-02

3.16E-02 4.98E-02 7.43E-02

1.04E+00 4.26E-01 2.07E-01 1.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB40-0.5-A

Lot ID : D8I190223-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.89E-01 1.09E-01 7.33E-02

2.61E-01 1.29E-01 8.09E-02

1.83E-02 3.66E-02 4.94E-02

5.71E-01 3.26E-01 2.19E-01 1.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB40-12    
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Lot ID : D8I190223-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.67E-01 9.58E-02 7.32E-02

1.90E-01 1.03E-01 7.80E-02

-5.89E-03 8.35E-03 7.70E-02

4.94E-01 2.85E-01 2.21E-01 -0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB40-23    

Lot ID : D8I190223-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.45E-01 1.62E-01 9.44E-02

4.54E-01 1.63E-01 8.23E-02

4.35E-02 5.82E-02 8.13E-02

1.35E+00 4.84E-01 2.83E-01 1.5 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB41-0.5   

Lot ID : D8I190223-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.30E-02 8.53E-02 1.03E-01

1.19E-01 9.71E-02 1.13E-01

1.21E-02 4.00E-02 9.47E-02

2.82E-01 2.55E-01 3.10E-01 2.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB41-12    

Lot ID : D8I190223-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.36E-01 2.03E-01 2.94E-02

7.64E-01 1.94E-01 6.32E-02

3.81E-02 4.73E-02 5.76E-02

2.50E+00 6.04E-01 9.14E-02 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB41-25    

Lot ID : D8I190223-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.82E-01 2.04E-01 7.61E-02

8.39E-01 2.11E-01 5.74E-02

5.56E-02 5.88E-02 6.21E-02

2.35E+00 6.08E-01 2.28E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB41-25-A 

Lot ID : D8I190223-018 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.52E-01 1.16E-01 1.27E-01

3.61E-01 1.68E-01 1.11E-01

3.63E-02 6.44E-02 1.10E-01

4.70E-01 3.46E-01 3.82E-01 3.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB28-0.5   

Lot ID : D8I190223-019 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.80E-01 1.10E-01 6.16E-02

3.48E-01 1.24E-01 6.50E-02

-4.66E-03 6.61E-03 6.09E-02

8.30E-01 3.28E-01 1.85E-01 -0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB28-15    

Lot ID : D8I190223-020 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.59E-01 1.29E-01 4.66E-02

3.78E-01 1.36E-01 7.78E-02

5.96E-03 2.87E-02 7.36E-02

1.07E+00 3.85E-01 1.43E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB28-15-A 
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Lot ID : D8I190223-021 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.25E-01 1.41E-01 5.81E-02

4.52E-01 1.47E-01 7.03E-02

1.09E-02 2.74E-02 5.72E-02

1.27E+00 4.20E-01 1.75E-01 0.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB28-30    

Lot ID : D8I200171-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.96E+01 8.43E+00 1.70E-01

1.65E+02 1.47E+01 2.84E-01

4.21E+00 9.85E-01 2.69E-01

2.69E+02 2.51E+01 5.22E-01 0.7 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-13                   

Lot ID : D8I200171-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.91E+01 1.35E+01 1.40E+00

1.83E+02 2.11E+01 1.66E+00

3.91E+00 2.38E+00 9.62E-01

2.97E+02 4.02E+01 4.18E+00 0.6 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-19-03              

Lot ID : D8I200171-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.35E+01 5.30E+00 2.14E-01

1.02E+02 9.44E+00 2.40E-01

3.94E+00 9.13E-01 1.24E-01

1.61E+02 1.58E+01 6.38E-01 1.1 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW-06                   

Lot ID : D8I200171-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.76E+01 1.95E+00 6.22E-02

3.31E+01 3.29E+00 1.34E-01

9.98E-01 3.50E-01 1.22E-01

5.29E+01 5.81E+00 1.94E-01 0.9 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW22-03               

Lot ID : D8I200171-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.00E-01 2.00E-01 8.30E-02

1.22E+00 2.72E-01 9.07E-02

9.73E-03 3.22E-02 7.63E-02

2.09E+00 5.95E-01 2.49E-01 0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB38-0.5   

Lot ID : D8I200171-005X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.83E-01 1.94E-01 7.96E-02

1.27E+00 2.72E-01 6.01E-02

2.76E-02 4.36E-02 6.49E-02

2.05E+00 5.77E-01 2.39E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB38-0.5 D

Lot ID : D8I200171-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.52E-01 1.69E-01 1.70E-01

4.10E-01 2.08E-01 1.48E-01

4.86E-02 8.61E-02 1.46E-01

7.71E-01 5.05E-01 5.10E-01 2.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB38-7      
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Lot ID : D8I200171-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.59E-01 1.18E-01 7.60E-02

3.81E-01 1.44E-01 8.03E-02

9.59E-03 3.18E-02 7.52E-02

7.76E-01 3.51E-01 2.29E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB38-15    

Lot ID : D8I200171-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.76E-01 1.81E-01 5.60E-02

1.03E+00 2.51E-01 9.35E-02

7.17E-03 3.45E-02 8.84E-02

1.72E+00 5.39E-01 1.71E-01 0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB36-0.5   

Lot ID : D8I200171-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.98E-01 2.28E-01 6.02E-02

2.11E+00 3.56E-01 7.27E-02

5.30E-02 5.61E-02 5.92E-02

2.99E+00 6.78E-01 1.81E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB36-0.5-A

Lot ID : D8I200171-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.48E-01 1.20E-01 7.26E-02

6.48E-01 1.97E-01 8.33E-02

0.00E+00 1.45E-02 4.54E-02

7.38E-01 3.56E-01 2.17E-01 0.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB36-7      

Lot ID : D8I200171-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.93E-01 2.04E-01 2.72E-02

1.27E+00 2.51E-01 5.85E-02

4.77E-02 5.05E-02 5.33E-02

2.68E+00 6.07E-01 8.45E-02 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB36-15    

Lot ID : D8I200171-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.44E-01 1.41E-01 4.42E-02

8.03E-01 1.96E-01 6.04E-02

3.88E-02 4.49E-02 3.50E-02

1.34E+00 4.20E-01 1.32E-01 1.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB37-0.5   

Lot ID : D8I200171-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.26E-01 1.38E-01 4.44E-02

4.98E-01 1.51E-01 5.12E-02

2.11E-02 3.75E-02 6.37E-02

1.28E+00 4.12E-01 1.35E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB37-8      

Lot ID : D8I200171-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.49E-01 8.36E-02 3.10E-02

1.24E-01 7.70E-02 4.89E-02

8.93E-03 2.96E-02 7.00E-02

4.47E-01 2.49E-01 9.78E-02 0.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB37-16    
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Lot ID : D8I200171-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.51E-01 1.98E-01 1.06E-01

1.01E+00 2.70E-01 6.94E-02

8.11E-02 8.14E-02 5.49E-02

1.68E+00 5.91E-01 3.16E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB33-0.5   

Lot ID : D8I200171-016 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.31E-01 2.17E-01 5.37E-02

1.41E+00 2.93E-01 6.82E-02

3.15E-02 4.46E-02 4.26E-02

2.49E+00 6.45E-01 1.61E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB33-0.5-A

Lot ID : D8I200171-017 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.94E-01 1.88E-01 7.31E-02

9.50E-01 2.24E-01 7.98E-02

8.57E-03 2.84E-02 6.72E-02

2.07E+00 5.59E-01 2.20E-01 0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB33-12    

Lot ID : D8I200171-017X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.98E-01 1.86E-01 7.11E-02

8.93E-01 2.12E-01 5.36E-02

3.83E-02 4.76E-02 5.80E-02

2.09E+00 5.54E-01 2.13E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB33-12 D

Lot ID : D8I200171-018 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.79E-01 8.83E-02 6.86E-02

3.01E-01 1.13E-01 5.98E-02

7.53E-03 2.49E-02 5.91E-02

5.35E-01 2.63E-01 2.06E-01 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB33-25    

Lot ID : D8I200171-019 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.07E-01 1.77E-01 7.20E-02

8.51E-01 2.13E-01 7.60E-02

5.27E-02 5.88E-02 7.12E-02

1.83E+00 5.28E-01 2.17E-01 1.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB34-0.5   

Lot ID : D8I200171-020 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.72E-01 1.53E-01 4.93E-02

4.81E-01 1.58E-01 8.23E-02

2.07E-02 4.19E-02 7.78E-02

1.41E+00 4.57E-01 1.51E-01 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB34-15    

Lot ID : D8I200171-021 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.69E-01 1.37E-01 6.33E-02

3.75E-01 1.39E-01 7.65E-02

2.65E-02 4.18E-02 6.23E-02

1.11E+00 4.07E-01 1.91E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB34-28    
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Lot ID : D8I200171-022 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.44E-01 1.44E-01 6.53E-02

6.06E-01 1.69E-01 6.15E-02

8.24E-03 2.73E-02 6.46E-02

1.33E+00 4.28E-01 1.97E-01 0.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB32-0.5   

Lot ID : D8I200171-023 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.10E-01 1.74E-01 5.48E-02

8.07E-01 2.03E-01 6.92E-02

5.31E-02 5.62E-02 5.93E-02

1.84E+00 5.17E-01 1.65E-01 1.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB32-17    

Lot ID : D8I200171-024 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.48E-01 1.81E-01 6.58E-02

8.51E-01 2.11E-01 7.01E-02

3.71E-02 4.96E-02 6.92E-02

1.95E+00 5.39E-01 1.98E-01 0.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB32-35    

Lot ID : D8I200171-025 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.62E-01 1.68E-01 7.33E-02

6.53E-01 1.81E-01 4.81E-02

-2.63E-03 5.27E-03 5.98E-02

1.67E+00 5.00E-01 2.20E-01 -0.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB35-0.5   

Lot ID : D8I200171-026 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

8.45E-01 2.07E-01 7.15E-02

9.75E-01 2.25E-01 7.82E-02

3.52E-02 4.71E-02 6.58E-02

2.53E+00 6.16E-01 2.15E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB35-20    

Lot ID : D8I200171-027 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

9.61E-02 7.45E-02 7.94E-02

1.91E-01 9.93E-02 5.99E-02

2.76E-02 4.35E-02 6.48E-02

2.99E-01 2.23E-01 2.38E-01 4.3 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB35-40    

Lot ID : D8I230152-001 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

1.54E+01 1.81E+00 1.09E-01

3.53E+01 3.53E+00 1.49E-01

8.61E-01 3.39E-01 8.63E-02

4.64E+01 5.38E+00 3.27E-01 0.9 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW41-03               

Lot ID : D8I230152-002 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.62E+00 7.95E-01 1.11E-01

1.04E+01 1.36E+00 1.28E-01

1.50E-01 1.46E-01 1.59E-01

1.38E+01 2.37E+00 3.37E-01 0.5 %

pCi/L

pCi/L

pCi/L

ug/L

Client ID: MW58-03               
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Lot ID : D8I230152-003 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.41E-02 5.21E-02 7.41E-02

8.91E-02 6.51E-02 4.85E-02

-2.65E-03 5.32E-03 6.04E-02

1.30E-01 1.55E-01 2.22E-01 -0.9 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB22-0.5   

Lot ID : D8I230152-003X Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.70E-02 5.24E-02 6.35E-02

8.36E-02 6.96E-02 7.01E-02

1.62E-02 3.23E-02 4.37E-02

1.47E-01 1.57E-01 1.90E-01 5.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB22-0.5 D

Lot ID : D8I230152-004 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.82E-01 1.06E-01 2.54E-02

3.64E-01 1.22E-01 4.62E-02

-2.19E-03 4.40E-03 4.99E-02

8.38E-01 3.14E-01 7.91E-02 -0.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB22-30    

Lot ID : D8I230152-005 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.24E-01 1.69E-01 7.69E-02

5.27E-01 1.70E-01 7.25E-02

2.52E-02 4.47E-02 7.61E-02

1.57E+00 5.04E-01 2.32E-01 0.7 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB22-60    

Lot ID : D8I230152-006 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

5.77E-01 1.61E-01 4.99E-02

8.29E-01 1.98E-01 5.93E-02

5.08E-02 5.10E-02 3.44E-02

1.74E+00 4.80E-01 1.49E-01 1.4 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB10-0.5   

Lot ID : D8I230152-007 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.82E-02 7.17E-02 8.66E-02

1.17E-01 8.07E-02 5.68E-02

1.35E-02 3.38E-02 7.06E-02

2.39E-01 2.14E-01 2.60E-01 2.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB10-25    

Lot ID : D8I230152-008 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.30E-01 1.02E-01 5.22E-02

3.24E-01 1.22E-01 5.75E-02

2.65E-02 3.76E-02 3.59E-02

6.97E-01 3.03E-01 1.56E-01 1.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB10-50    

Lot ID : D8I230152-009 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

6.01E-01 1.71E-01 3.01E-02

9.99E-01 2.28E-01 5.46E-02

3.90E-02 4.85E-02 5.91E-02

1.81E+00 5.10E-01 9.37E-02 1.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB13-0.5   
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Lot ID : D8I230152-010 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.03E-01 1.29E-01 4.10E-02

4.68E-01 1.42E-01 6.85E-02

2.93E-02 4.24E-02 6.48E-02

1.21E+00 3.85E-01 1.26E-01 1.1 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB13-22    

Lot ID : D8I230152-011 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

3.20E-01 1.15E-01 5.17E-02

3.92E-01 1.29E-01 6.24E-02

4.55E-02 4.81E-02 5.08E-02

9.74E-01 3.43E-01 1.55E-01 2.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB13-50    

Lot ID : D8I230152-012 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.50E-01 1.15E-01 5.37E-02

2.69E-01 1.21E-01 7.35E-02

1.57E-02 3.15E-02 4.26E-02

7.51E-01 3.42E-01 1.61E-01 1.0 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB14-0.5   

Lot ID : D8I230152-013 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

4.59E-01 1.79E-01 7.02E-02

7.12E-01 2.28E-01 1.02E-01

1.67E-02 4.19E-02 8.76E-02

1.37E+00 5.32E-01 2.13E-01 0.6 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB14-27    

Lot ID : D8I230152-014 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

7.43E-01 1.98E-01 6.82E-02

5.87E-01 1.75E-01 7.66E-02

9.15E-03 3.03E-02 7.17E-02

2.21E+00 5.90E-01 2.06E-01 0.2 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB14-55    

Lot ID : D8I230152-015 Amount Found UncTotal MDA % U-235

U-234

U-235

U-238

U-Total

2.49E-01 1.07E-01 4.64E-02

4.44E-01 1.45E-01 5.36E-02

1.36E-02 2.72E-02 3.68E-02

7.47E-01 3.18E-01 1.39E-01 0.8 %

pCi/g

pCi/g

pCi/g

ug/g

Client ID: BWBG-SB14-55-A 
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Equations for Uranium by Mass
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO  63045

236.02252ENumber  sAvegadro'N
18/sec-4.915E
17/sec-3.1199E  
14/sec-8.9443E  

secondsin  halflife / 0.693  Lamda
 weightformula gramG

0.037  Bq  topCi fromfactor  conversionC
soilfor  pCi/g liquid,for  pCi/Lin Activity A

:
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238
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=
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=
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Total Uranium, by Mass:

Uranium, by Mass:

equation above from isotope each for MassM
Where

MMMM UUUTotal

=

++= −−−

:
238235234
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isotope each for MassM
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100
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235

Percent U-235:
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238
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235

2
234 )()()( UncUncUncUncTotalUTotal ++=

Total Uncertainty for Uranium Total:

MDA for Uranium Total:
2

238
2

235
2

234 )()()( MDAMDAMDAMDATotalU ++=−

Note: Half-lifes used to calculate Lambda above were obtained from the PCNuDat library contained in 
Ortec's Nuclide Navigator (Version 3.4, June 2000).



Data Validation Report 
Holloman Background Study 

SDG 081230147 

Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 19-21, 2008. Two aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

MW41-03 09/21108 TAL Metals-Total/Dissolved (6010Bn470A), 
Alkalinity (2320B), Chloride (4500-C), 

Water Nitrate (E353.2), Nitrite (4500-N02-B), 

MW58-03 09/21/08 Ammonia (350.1), Sulfate (9056), Sulfide 
( 4500S-F), TDS (2540C) 

BWBG-SB22-0.5 09/19/08 

BWBG-SB22-30 09/19/08 
BWBG-SB22-60 09/19/08 
BWBG-SB 10-0.5 09/20/08 
BWBG-SB10-25 09/20/08 
BWBG-SB10-50 

Soil 
09/20/08 

TAL Metals (6010Bn471A) BWBG-SB13-0.5 09/20/08 
BWBG-SB13-22 09/20/08 
BWBG-SB 13-50 09/20/08 
BWBG-SB 14-0.5 09/20/08 
BWBG-SB14-27 09/20/08 
BWBG-SB14-55 09/20/08 

BWBG-SB14-55-A 09/20/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS-
Total Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 
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The total metals method blank, associated with the soil samples, yielded positive results 
for chromium, silver, tin, and zinc. The total metals aqueous method blank yielded 
positive results for antimony and zinc. All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of the aqueous 
zinc result. Since the zinc concentration in the two aqueous samples was below the RL 
no qualification was required. The other metals that were greater than the RL, were 
qualified estimated "J" in the associated samples. Finally the general chemistry method 
blank yielded an ammonia detection between the MDL and RL. Since the sample 
concentrations were not greater than the RL, no qualification was required. 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium. 
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not 
calculated. This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample (BWBG-SB14-55-A) was submitted as part of this sampling 
event. The RPD between the sample and duplicate was outside limits for aluminum, 
arsenic, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, 
potassium, magnesium, manganese, sodium, nickel, lead, vanadium, and zinc. These 
compounds were qualified estimated "J" in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate 
and, TDS in the two aqueous samples. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter* 

BWBG-SB22-30 
Chromium 

Zinc 

BWBG-SB22-60 
Chromium 

Zinc 

BWBG-SB 10-0.5 
Chromium 

Zinc 

BWBG-SB10-50 
Chromium 

Zinc 

BWBG-SB 13-0.5 
Chromium 

Zinc 

BWBG-SB13-22 
Chromium 

Zinc 

BWBG-SB 13-50 
Chromium 

Zinc 

BWBG-SB14-0.5 
Chromium 

Zinc 
BWBG-SB14-55 Aluminum 

Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 
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Qualifier** 

6.3 J 
12 J 
14 J 
34 J 
14 J 
45 J 
2.7 J 
5.0J 
9.9J 
30J 
9.9 J 
28 J 
2.4 J 
4.8 J 
2.2J 
6.8 J 

18,000J 
7.5 J 
150 J 
1.5 J 

89,000J 
0.24J 
7.3 J 
22J 
13J 

20,000 J 
4,200 J 
6,900 J 
290J 
910J 
19 J 
llJ 
43 J 
63 J 



Summary of Qualified Data 

SampleiD Parameter* 

BWBG-SB14-55-A Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

* All metals in soil are total metals 

** Metals are reported in milligrams per kilogram (mg/kg) 
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Qualifier** 

3,5001 
1.91 
291 

0.301 
21,0001 
0.0521 

1.51 
4.61 
2.81 

4,2001 
8901 

1,5001 
761 

4101 
3.41 
2.3 1 
9.3 1 
131 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 18-19, 2008. Four aqueous sample and twenty three soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories, Denver. The specific samples included in this validation 
were: 

Sample 
SampleiD Matrix 

Collection 
Analyses (USEPA Method Number) 

# Date 

1 MW-13 09/18/08 
TAL Metals-Tota1/Disso1ved 

2 MW-19-03 09/19/08 (6010B/7470A), Alkalinity (2320B), 

3 MW-06 Water 09/18/08 Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-N02-B), Ammonia 

4 MW22-03 09/18/08 (350.1), Sulfate (9056), Sulfide (4500S-
F), TDS (2540C) 

5 BWBG-SB38-0.5 09/18/08 
6 BWBG-SB38-7 09/18/08 
7 BWBG-SB38-15 09/18/08 
8 BWBG-SB36-0.5 09/19/08 
9 BWBG-SB36-0.5-A 09/19/08 
10 BWBG-SB36-7 09/19/08 
11 BWBG-SB36-15 09/19/08 
12 BWBG-SB37 -0.5 09/19/08 
13 BWBG-SB37-8 09/19/08 
14 BWBG-SB37-16 09/19/08 
15 BWBG-SB33-0.5 09/18/08 
16 BWBG-SB33-0.5-A Soil 09/18/08 TAL Metals (6010B/7471A) 
17 BWBG-SB33-12 09/18/08 
18 BWBG-SB33-25 09/18/08 
19 BWBG-SB34-0.5 09/18/08 
20 BWBG-SB34-15 09/18/08 
21 BWBG-SB34-28 09/18/08 
22 BWBG-SB32-0.5 09/18/08 
23 BWBG-SB32-17 09/18/08 
24 BWBG-SB32-35 09/18/08 
25 BWBG-SB35-0.5 09/18/08 
26 BWBG-SB35-20 09/18/08 
27 BWBG-SB35-40 09/18/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of TDS for sample MW-13. Due to an incorrect laboratory dilution the sample was re
analyzed one day beyond hold time. Therefore, this sample result was qualified 
estimated "J". 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for chromium and tin. Total calcium was also detected in the soils method blank 
associated with sample numbers 5-16. The aqueous total metals method blank yielded 
positive results for calcium, magnesium, sodium, and zinc associated with all aqueous 
samples. Also, the dissolved metal method blank had a low level of sodium associated 
with all the aqueous samples. Finally the general chemistry method blank for ammonia 
yielded a positive result. All method blank results were between the method detection 
limit (MDL) and reporting limit (RL). All parameters in the associated samples that were 
greater than the RL, were qualified estimated "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals in water MS/MSD %Rs were outside QC limits for lead 
and thallium. These results were cross referenced with the respective LCSs, which were 
in control, therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for aluminum, calcium, magnesium, potassium and sodium while the total 
aqueous metals MS/MSD recoveries and RPDs resulted in calcium, magnesium, and 
sodium not being calculated. The total metals in soil MS/MSD %Rs and RPDs for 
aluminum, calcium, and iron were also not calculated. This was because the sample 
concentrations exceeded the spiked concentrations by a factor of four or more and control 
limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
Samples BWBG-SB33-12, BWBG-SB33-25, BWBG-SB34-0.5, BWBG-SB34-15, 
BWBG-SB34-28, BWBG-SB32-0.5, BWBG-SB32-17, BWBG-SB32-35, BWBG-SB35-
0.5, BWBG-SB35-20, and BWBG-SB35-40 indicated that the serial dilution of calcium 
and zinc had physical/chemical interferences present. Using professional judgement, 
these compounds were qualified estimated "J" in the above mentioned samples. 

Two field duplicate samples (BWBG-SB36-0.5-A and BWBG-SB33-0.5-A) were 
submitted as part of this sampling event. The RPD, between duplicate and sample 
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BWBG-SB36-0.5, exceeded QC limits for sodium and lead. The RPD was exceeded, 
between the duplicate and sample BWBG-SB33-0.5 for aluminum, cobalt, chromium, 
copper, iron, potassium, manganese, nickel, and lead. These compounds were qualified 
estimated "J" in both the sample and duplicate. 

Compound Quantitation and Reporting Limits 
Due to matrix interferences dilutions were required for the analysis of total potassium, 
total and dissolved magnesium, total and dissolved sodium in sample MW-13; total 
potassium, total and dissolved magnesium, total and dissolved sodium, total and 
dissolved lead in sample MW-19-03; all total metals, dissolved magnesium, dissolved 
sodium in sampled MW -06; and total potassium and total sodium in samples MW22-03. 
Also, all aqueous samples required a dilution for the chloride, sulfate, and TDS analyses. 
Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

TDS 49,000 J 
Ammonia 4.6J 

MW-13 
Dissolved Sodium 11,000,000 J 

Total Sodium 12,000,000 J 
Total Calcium 810,000 J 

Total Magnesium 3,900,000 J 
Ammonia 3.1 J 

Dissolved Sodium 12,000,000 J 
MW-19-03 Total Sodium 13,000,000 J 

Total Calcium 800,000 J 
Total Magnesium 3,000,000J 

Ammonia 6.5 J 
Dissolved Sodium 13,000,000 J 

MW-06 Total Sodium 16,000,000 J 
Total Calcium 1,400,000 J 

Total Magnesium 5,200,000J 
Ammonia 1.2J 

Dissolved Sodium 6,700,000 J 
MW22-03 Total Sodium 5,800,000 J 

Total Calcium 1,200,000 J 
Total Magnesium 1,600,000 J 

BWBG-SB38-0.5 
Total Calcium 170,000J 

Total Chromium 6.1 J 

BWBG-SB38-7 
Total Calcium 160,000 J 

Total Chromium 2.8 J 

BWBG-SB38-15 
Total Calcium 180,000 J 

Total Chromium 5.9J 
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Summary of Qualified Data 

SampleiD Parameter 

Total Sodium 
BWBG-SB36-0.5 Total Lead 

Total Calcium 
Total Sodium 

BWBG-SB36-0.5-A Total Lead 
Total Calcium 

BWBG-SB36-7 
Total Calcium 

Total Chromium 

BWBG-SB36-15 
Total Calcium 

Total Chromium 

BWBG-SB37-0.5 
Total Calcium 

Total Chromium 

BWBG-SB37-8 
Total Calcium 

Total Chromium 

BWBG-SB37-16 
Total Calcium 

Total Chromium 
Total Aluminum 

Total Cobalt 
Total Chromium 

Total Copper 

BWBG-SB33-0.5 
Total Iron 

Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 
Total Aluminum 

Total Cobalt 
Total Chromium 

Total Copper 

BWBG-SB33-0.5-A 
Total Iron 

Total Potassium 
Total Manganese 

Total Nickel 
Total Lead 

Total Calcium 
Total Chromium 

BWBG-SB33-12 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB33-25 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB34-0.5 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB34-15 Total Calcium 

Total Zinc 
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*Qualifier 

7601 
0.931 

220,0001 
1,3001 
0.521 

210,0001 
180,0001 

4.61 
98,0001 

9.51 
68,0001 

161 
110,0001 

4.31 
160,0001 

2.91 
1,7001 
0.531 
1.61 
2.41 

1,1001 
4901 
221 
1.31 

0.501 
220,0001 
3,2001 
0.911 
2.91 
4.31 

2,3001 
9001 
521 
2.41 
1.81 

210,0001 
151 

150,0001 
381 
4.11 

100,0001 
6.01 
151 

46,0001 
441 
5.11 

210,0001 
8.81 



Summary of Qualified Data 

SampleiD Parameter 

Total Chromium 
BWBG-SB34-28 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB32-0.5 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB32-17 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB32-35 Total Calcium 
Total Zinc 

Total Chromium 
BWBG-SB35-0.5 Total Calcium 

Total Zinc 
Total Chromium 

BWBG-SB35-20 Total Calcium 
Total Zinc 

BWBG-SB35-40 
Total Calcium 

Total Zinc 

Data Validation Report 
Holloman Background Study 

SDG 081200133 

*Qualifier 

2.5 J 
100,000 J 

4.6J 
lOJ 

130,000 J 
29J 
18 J 

140,000 J 
44J 
9.5 J 

94,000J 
21J 
6.5 J 

160,000 J 
14 J 
16J 

110,000 J 
41 J 

200,000J 
1.2J 

*Metals in soil are reported in milligrams per kilogram (mglkg), metals in water are reported in 
micrograms per liter (Jlg/L), general chemistry parameters are reported in milligrams per liter 
(mg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 17-18, 2008. Three aqueous sample and eighteen soil samples 
were taken from the Background Study for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

TDS-MW04 9/17/08 TAL Metals-Total/Dissolved 
(6010Bn470A), Alkalinity (2320B), 

MW24-03 Water 9/18/08 Chloride (4500-C), Nitrate (E353.2), Nitrite 
(4500-N02-B), Ammonia (350.1), Sulfate 

MW24-05 9/18/08 (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SB42-0.5 9/17/08 

BWBG-SB42-10 9/17/08 

BWBG-SB42-20 9/17/08 

BWBG-SB39-0.5 9117/08 

BWBG-SB39-12 9/17/08 

BWBG-SB39-24 9117/08 

BWBG-SB40-0.5 9/17/08 

BWBG-SB40-0.5-A 9/17/08 

BWBG-SB40-12 9/17/08 
Soil TAL Metals (6010Bn471A) 

BWBG-SB40-23 9/17/08 

BWBG-SB41-0.5 9117/08 

BWBG-SB41-12 9/17/08 

BWBG-SB41-25 9/17/08 

BWBG-SB41-25-A 9117/08 

BWBG-SB28-0.5 9/17/08 

BWBG-SB28-15 9/17/08 

BWBG-SB28-15-A 9/17/08 

BWBG-SB28-30 9/17/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
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Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for chromium and tin. The dissolved metals method blank yielded positive results for 
sodium. The total aqueous metals method blank yielded positive results for calcium, 
magnesium, sodium, and zinc. All method blank results were between the method 
detection limit (MDL) and reporting limit (RL). Only those metals in the associated 
samples, that were greater than the RL, were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MSIMSD %Rs were outside QC limits for lead 
and thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MSIMSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, aluminum, magnesium, potassium, 
and sodium. Also, the total metals in soil MS/MSD recoveries and RPDs for aluminum, 
iron and calcium were not calculated. This was due to the fact the sample concentrations 
exceeded the spiked concentrations by a factor of four or more and control limits were 
not applicable. 

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples (BWBG-SB40-0.5-A, BWBG-SB41-25-A, and BWBG
SB28-15-A) were submitted as part of this sampling event. The RPD between the 
sample, BWBG-SB41-25, and duplicate was exceeded for aluminum, arsenic, barium, 
beryllium, cobalt, chromium, copper, iron, potassium, magnesium, nickel, vanadium, and 
zinc. Manganese exceeded the RPD between sample, BWBG-SB28-15, and duplicate. 
These compounds were qualified as estimated, "J", in both the samples and associated 
duplicates. 

The laboratory sample duplicate for total mercury in water resulted in an RPD outside 
QC limits. Since only sample MW24-05 yielded a positive result for total mercury it was 
qualified as estimated, "J". 
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Compound Quantitation and Reporting Limits 
In order to quantify the data a dilution was required for the analysis of chloride, sulfate, 
TDS, and total sodium in all three aqueous samples. Additionally, total potassium in 
samples MW24-03 and MW24-05 required a dilution due to matrix interferences. 
Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB42-0.5 Total Chromium 5.9J 
BWBG-SB42-10 Total Chromium 3.6J 
BWBG-SB42-20 Total Chromium 3.4 J 
BWBG-SB39-0.5 Total Chromium 4.9 J 
BWBG-SB39-12 Total Chromium 1.9 J 
BWBG-SB40-0.5 Total Chromium 3.7 J 
BWBG-SB40-0.5-A Total Chromium 3.2J 
BWBG-SB40-12 Total Chromium 2.8J 
BWBG-SB40-23 Total Chromium 2.4 J 
BWBG-SB41-25 Total Chromium 7.8 J 

Total Aluminum 4,500 J 
Total Arsenic 1.7 J 
Total Barium 44J 

Total Beryllium 0.27 J 
Total Cobalt 2.0J 
Total Copper 3.5 J 

Total Iron 6,100J 
Total Potassium 980J 

Total Magnesium 7,000 J 
Total Nickel 5.6J 

Total Vanadium 15 J 
Total Zinc 17 J 

BWBG-SB41-25-A Total Chromium 15 J 
Total Aluminum 9,600 J 

Total Arsenic 4.7 J 
Total Barium 78 J 

Total Beryllium 0.54J 
Total Cobalt 4.0J 
Total Copper 7.4 J 

Total Iron 11,000 J 
Total Potassium 2,000J 

Total Magnesium 21,000 J 
Total Nickel llJ 

Total Vanadium 26J 
Total Zinc 29J 

BWBG-SB28-0.5 Total Chromium 2.9J 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB28-15 Total Chromium 
Total Manganese 

BWBG-SB28-15-A Total Chromium 
Total Manganese 

BWBG-SB28-30 Total Chromium 
TDS-MW04 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
MW24-03 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
MW24-05 Dissolved Sodium 

Total Sodium 
Total Calcium 

Total Magnesium 
Total Mercury 

Data Validation Rllport 
Holloman Background Study 

SDG 081190209 

*QuaUfier 

7.2 1 
771 
6.61 
351 
9.81 

6,000,0001 
5,400,0001 
470,0001 

1,200,0001 
4,900,0001 
4,400,0001 
820,0001 

1,200,0001 
5,300,0001 
4,800,0001 
960,0001 

1,400,0001 
0.201 

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in 
micrograms per liter (~giL) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 10, 2008. One aqueous sample and six soil samples were taken 
from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Number) 

Date 

TAL Metals-Total/Dissolved (6010B/7470A), 
Alkalinity (2320B), Chloride (4500-C), 

SS61-MW11 Water Nitrate (E353.2), Nitrite (4500-N02-B), 
Ammonia (350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

BWBG-SB29-0.5 9/10/08 

BWBG-SB29-15 
BWBG-SB29-30 

Soil TAL Metals (6010B/7471A) 
BWBG-SB31-0.5 
BWBG-SB31-15 
BWBG-SB31-30 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -
Total Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (VSEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample SS61-MW11. Since the hold time was 
exceeded in this sample these analyses were considered estimated and qualified "J". 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, chromium, manganese, tin, and zinc. The total and dissolved metals method 
blanks, associated with sample SS61-MW11, yielded positive results for potassium. 
Aluminum and zinc were also detected in the aqueous dissolved metals method blank. 
All method blank results were between the method detection limit (MDL) and reporting 
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limit (RL). Only those metals in the associated samples that were greater than the RL 
were qualified as estimated, "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs and/or relative percent 
difference (RPD) were outside QC limits for mercury, lead, and thallium. The data was 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, potassium, and sodium. Further, 
aluminum, calcium and iron did not yield calculations for MS/MSD recoveries and RPDs 
for total metals in soil. This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

The serial dilution for total metals in soil indicated physical and/or chemical interferences 
for chromium. Using professional judgement, this metal was qualified estimated "J". 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in sample SS61-MW11. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 
~Y>!:!~:"f','tf"~-- ..... .._,.,., .. . , .. .-H•.''''""' 

-,.~~~~- ' . 

SampleiD Parameter *Qualifier 

SS61-MW11 Nitrate 5.91 
Nitrite 0.00661 

Total Potassium 15,0001 
Dissolved Potassium 14,000 J 

BWBG-SB29-0.5 Total Barium 41 1 
Total Chromium 3.1 J 
Total Manganese 591 

Total Zinc 9.41 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB29-15 Total Barium 
Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB29-30 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB31-0.5 Barium 

Chromium 
Manganese 

Zinc 
BWBG-SB31-15 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 
BWBG-SB31-30 Total Barium 

Total Chromium 
Total Manganese 

Total Zinc 

Data Validation Report 
Holloman Background Study 

SDG 081120252 

*Qualifier 

261 
6.61 
831 
131 
691 
3.01 
461 
7.1 1 
301 
1.81 
281 
4.7 1 
731 
8.81 
1001 
171 
531 
8.81 
1001 
181 

*Soil results are reported in milligrams per kilogram (mglkg), water results are reported in micrograms per 
liter (J1g/L), general chemistry results are in milligrams per liter (mg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 9-10, 2008. Four aqueous sample and fifteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories in Arvada, Colorado. The specific samples included in this 
validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Number) 

Date 

MW-23-01 9/09/08 TAL Metals-Total/Dissolved (6010B/7470A), 

MW-21-04 9/09/08 Alkalinity (2320B), Chloride (4500-C), Nitrate 
Water (E353.2), Nitrite (4500-N02-B), Ammonia 

S10-MW4 9/10/08 (350.1), Sulfate (9056), Sulfide (4500S-F), TDS 
MW-01 9/10/08 (2540C) 

BWBG-SB23-0.5 9/09/08 

BWBG-SB23-30 9/09/08 

BWBG-SB23-64 9/09/08 

BWBG-SB16-0.5 9/09/08 

BWBG-SB 16-20 9/09/08 

BWBG-SB16-39 9/09/08 

BWBG-SB24-0.5 9/09/08 

BWBG-SB24-20 Soil 9/10/08 TAL Metals (6010B/7471A) 

BWBG-SB24-40 9/10/08 

BWBG-SB27 -0.5 9/10/08 

BWBG-SB27-13 9/10/08 

BWBG-SB27-25 9/10/08 

BWBG-SB30-0.5 9/10/08 

BWBG-SB30-14 9/10/08 

BWBG-SB30-28 9/10/08 

Notes:USEPA- U;S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 
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Sample Handling and Holding Times 

Data Validation Report 
Holloman Background Study 

SDG D8Ill0179 

All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for barium, calcium, chromium, iron, sodium, tin, and zinc. The dissolved metals method 
blank yielded positive results for aluminum, potassium, and zinc. The total metals 
method blank (aq) yielded a positive result for potassium. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL). Only those metals 
in the associated samples, that were greater than the RL, were qualified estimated "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for lead 
and thallium. The data was cross referenced with the LCS data, which was in control; 
therefore no qualification of the sample data was required. 

The total and/or dissolved metals (aqueous) MS/MSD %Rs and relative percent 
differences (RPDs) were not calculated for calcium, magnesium, potassium, and sodium. 
Also, the total metals in soil MS/MSD recoveries and RPDs for calcium were not 
calculated. This was due to the fact the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for the analysis of chloride, sulfate, 
and TDS in all aqueous samples. Additionally, all metals in the total and dissolved 
metals analysis of samples MW-23-01 and MW-01 required a dilution due to matrix 
interferences. Finally, the nitrite analysis in MW-21-04 required a dilution to quantify 
the data. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

SampleiD Parameter 
BWBG-SB23-0.5 Total Barium 

Total Calcium 
Total Iron 

BWBG-SB23-30 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB23-64 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB 16-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB16-20 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB16-39 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-20 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB24-40 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 
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*Qualifier 
151 

240,0001 
1801 
351 

83,0001 
5.31 

4,500 J 
790J 
141 
1101 

160,0001 
3.61 

2,8001 
830J 
7.11 
150J 

53,000 J 
21 J 

19,000J 
580J 
691 
23 J 

230,000 J 
2.41 

2,1001 
1,1001 
8.51 
1201 

70,000J 
8.81 

9,8001 
8001 
251 
581 

190,0001 
4.91 

4,3001 
3,0001 

131 
711 

170,000 J 
121 

12,0001 
2,9001 

261 
21 1 

82,0001 
3.81 

4,1001 
1,1001 

131 



Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB27 -0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB27-13 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB27-25 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB30-0.5 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB30-14 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

BWBG-SB30-28 Total Barium 
Total Calcium 

Total Chromium 
Total Iron 

Total Sodium 
Total Zinc 

MW-23-01 Total Potassium 
Dissolved Potassium 

MW-21-04 Total Potassium 
Dissolved Potassium 

S10-MW4 Total Potassium 
Dissolved Potassium 

MW-01 Total Potassium 
Dissolved Potassium 

Data Validation Report 
Holloman Background Study 

SDG D8Ill0179 

*Qualifier 

471 
210,0001 

3.41 
2,8001 
1,6001 
9.21 
401 

200,0001 
2.61 

2,3001 
1,1001 
6.01 
321 

150,0001 
3.7 1 

3,3001 
7801 
8.61 
1301 

73,0001 
141 

13,0001 
4,4001 

401 
1201 

170,0001 
171 

13,0001 
2,5001 

381 
561 

98,0001 
6.01 

4,8001 
6601 
111 

220,0001 
230,0001 
66,0001 
65,0001 
71,0001 
66,0001 
92,0001 
97,0001 

* Soil results are reported in milligrams per kilogram (mg/kg), water results are reported in 
micrograms per liter (J!g/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 7-9, 2008. Four aqueous sample and thirteen soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
Collection Analyses (USEPA Method Number) 

Date 

Sl-MW2 09/09/08 
TAL Metals-Total/Dissolved (6010B and 7470A), 

Sl-MWl-A 09/09/08 Alkalinity (2320B), Chloride (4500-C), Nitrate 
Water (E353.2), Nitrite (4500-N02-B), Ammonia 

Sl-MWl 09/09/08 (350.1), Sulfate (9056), Sulfide (4500S-F), TDS 

MW-BG-04 09/08/08 
(2540C) 

BWBG-SB06-0.5 09/07/08 

BWBG-SB06-25 09/07/08 

BWBG-SB06-50 09/07/08 

BWBG-SB09-0.5 09/08/08 

BWBG-SB09-30 09/08/08 

BWBG-SB09-30-A 09/08/08 

BWBG-SB09-59 Soil 09/08/08 TAL Metals (6010Bn471A) 

BWBG-SB 15-0.5 09/08/08 

BWBG-SB15-25 09/08/08 

BWBG-SB15-50 09/08/08 

BWBG-SB17-0.5 09/08/08 

BWBG~SB17-25 09/08/08 

BWBG-SB17-50 09/08/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, chromium, iron, tin, and zinc. The total metals method blank, associated 
with the aqueous samples, yielded positive results for calcium, antimony, magnesium, 
and sodium. The dissolved metals method blank yielded positive results for antimony, 
iron, magnesium, manganese, and vanadium. All method blank results were between the 
method detection limit (MDL) and reporting limit (RL) with the exception of sodium and 
magnesium (associated with the aqueous samples). Only those metals in the sample that 
were greater than the RL were qualified as estimated, "J". As for sodium and 
magnesium, since the method blank results were greater than the RL and the four 
aqueous samples yielded results greater than 1 Ox the blank concentration, no qualification 
for sodium and magnesium was required. 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total metals (aqueous) MS/MSD %Rs were outside QC limits for lead and thallium. 
The dissolved metals MS/MSD %Rs for aluminum, cobalt, lead, nickel, and thallium 
were outside limits. The ammonia MS/MSD %Rs were below QC limits however an 
additional MS/MSD for ammonia was run and was within QC limits. These results were 
cross referenced with the respective LCSs, which were in control, therefore no 
qualification was required. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron. This was due to the fact 
the sample concentration exceeded the spiked concentration by a factor of four or more 
and control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
sodium. Using professional judgement, all sodium results were qualified as estimated, 
"]". 

Two field duplicate samples (Sl-MWl-A, BWBG-SB09-30-A) were submitted as part of 
this sampling event. The RPD, between the duplicate and sample Sl-MWl, was outside 
QC limits for arsenic (total [T] & dissolved [D]), iron (T), and selenium (D). These 
compounds were qualified as estimated, "J", in the duplicate and original sample. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis. For the metals analysis, samples Sl-MW2 and MW-BG-04 
required a dilution for both total and dissolved metals. Also, BWBG-SB06-05 required a 
dilution for calcium due to matrix interference. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB06-0.5 Total Calcium 50,0001 
Total Chromium 121 

Total Iron 12,0001 
Total Zinc 381 

Total Sodium 3,4001 
BWBG-SB06-25 Total Calcium 130,0001 

Total Chromium 181 
Total Iron 20,0001 
Total Zinc 471 

Total Sodium 3,3001 
BWBG-SB06-50 Total Calcium 64,0001 

Total Chromium 6.91 
Total Iron 7,7001 
Total Zinc 181 

Total Sodium 8701 
BWBG-SB09-0.5 Total Calcium 260,0001 

Total Iron 2101 
Total Sodium 4201 

BWBG-SB09-30 Total Calcium 150,0001 
Total Chromium 141 

Total Iron 15,0001 
Total Zinc 351 

Total Sodium 1,9001 
BWBG-SB09-30-A Total Calcium 150,0001 

Total Chromium 171 
Total Iron 17,0001 
Total Zinc 441 

Total Sodium 2,3001 
BWBG-SB09-59 Total Calcium 60,000 J 

Total Chromium 5.31 
Total Iron 3,700J 
Total Zinc 9.7 J 

Total Sodium 3801 
BWBG-SB 15-0.5 Total Calcium 260,0001 

Total Iron 6801 
Total Zinc 4.5 J 

Total Sodium 3201 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB15-25 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB15-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB17-0.5 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium -- -

BWBG-SB17-25 Total Calcium 
Total Chromium 

Total Iron 
Total Zinc 

Total Sodium 
BWBG-SB17-50 Total Calcium 

Total Chromium 
Total Iron 
Total Zinc 

Total Sodium 
Sl-MW2 Total Calcium 

Dissolved Magnesium 
Dissolved Vanadium 

S1-MW1-A Total Calcium 
Dissolved Magnesium 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic 

Total Iron 
Dissolved Selenium 

S1-MW1 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Vanadium 

Total Arsenic 
Dissolved Arsenic 

Total Iron 
Dissolved Selenium 

MW-BG-04 Total Calcium 
Dissolved Magnesium 
Dissolved Manganese 

Data Validation Report 
Holloman Background Study 
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*Qualifier 

190,0001 
4.7 1 

4,8001 
151 

5001 
35,0001 

4.41 
4,5001 

141 
3501 

200,0001 
3.5 1 

3,2001 
131 

200'1 
110,0001 

101 
11,0001 

291 
1,8001 

180,0001 
5.91 

5,8001 
161 

6501 
630,0001 

2,800,0001 
501 

590,0001 
1,200,0001 

251 
5.01 
9.61 
121 
5.21 

580,0001 
1,300,0001 

101 
251 
111 
6.51 
1501 
1.41 

670,0001 
2,600,0001 

6101 

*Metals in soil are reported in milligrams per kilogram, metals in water are reported in micrograms per liter 
(Jig/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 5-8, 2008. Seven aqueous sample and twenty seven soil samples 
were taken from the Background Study area for analyses. All analyses were performed 
by TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included 
in this validation were: 

Sample SampleiD Matrix Collection 
Analyses (USEPA Method Number) 

# Date 

1 MW30&33-02 09/07/08 

2 MW30&33-01 09/07/08 

3 SS61-MW01 09/07/08 TAL Metals-Total/Dissolved (60 1 OB 
and 7470A), Alkalinity (2320B), 

4 MW-29-01 Water 09/07/08 
Chloride (4500-C), Nitrate (E353.2), 
Nitrite (4500-N02-B), Ammonia 

5 MW04-01 09/08/08 
(350.1), Sulfate (9056), Sulfide 
(4500S-F), TDS (2540C) 

6 S1-MW5-A 09/08/08 

7 S1-MW5 09/08/08 

8 BWBG-SB12-0.5 09/05/08 

9 BWBG-SB12-10 09/05/08 

10 BWBG-SB12-20 09/05/08 

11 BWBG-SB18-0.5 09/06/08 

12 BWBG-SB18-18 09/06/08 
Soil TAL Metals (6010Bn471A) 

13 BWBG-SB18-35 09/06/08 

14 BWBG-SB20-0.5 09/06/08 

15 BWBG-SB20-20 09/06/08 

16 BWBG-SB20-40 09/06/08 

17 BWBG-SB20-40-A 09/06/08 
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Sample SampleiD 
# 

18 BWBG-SB19-0.5 

19 BWBG-SB 19-0.5-A 

20 BWBG-SB19-25 

21 BWBG-SB19-49 

22 BWBG-SB25-0.5 

23 BWBG-SB25-15 

24 BWBG-SB25-15A 

25 BWBG-SB25-35 

26 BWBG-SB08-0.5 

27 BWBG-SB08-20 

28 BWBG-SB08-20-A 

29 BWBG-SB08-45 

30 BWBG-SB21-0.5 

31 BWBG-SB21-20 

32 BWBG-SB21-20-A 

33 BWBG-SB21-40 

34 BWBG-SB21-40-A 

Matrix 
Collection 

Date 

09/06/08 

09/06/08 

09/07/08 

09/07/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 

Soil 09/07/08 

09/07/08 

09/07/08 

09/07/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 

09/06/08 

Data Validation Report 
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Analyses (USEPA Method Number) 

TAL Metals (6010Bn471A) 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance (QA)/quality control 
(QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (US EPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with all soil samples, yielded positive results 
for calcium, chromium, tin, and zinc. Total aluminum was also detected in the soils 
method blank associated with samples numbers 8 through 27 along with a detection of 
total iron in the method blank associated with samples 28 through 34. The aqueous total 
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metals method blank yielded positive results for calcium, antimony, sodium, and 
magnesium associated with all aqueous samples except S1-MW5. Finally, the dissolved 
metal method blank had low levels of antimony, iron, magnesium, manganese, and 
vanadium associated with all the aqueous samples. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exceptions 
of total sodium and total magnesium. Since the method blank results were greater than 
the RL and the six aqueous samples yielded results greater than 1 Ox the blank 
concentration, no qualification of total sodium and total magnesium was required. All 
other metals in the associated samples that were greater than the RL, were qualified as 
estimated, "J". 

Laboratory Control Sample (LCS) 
All LCS percent recoveries (%Rs) were within QC limits. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The dissolved metals MS/MSD %Rs were outside QC limits for lead, thallium, 
aluminum, cobalt, and nickel related to all aqueous samples. In addition, the aqueous 
total metals MS/MSD %Rs were outside for lead and thallium associated with sample S 1-
MW5. The soil sample MS/MSD %Rs were outside limits for aluminum, beryllium, and 
selenium associated with sample numbers 8 through 27. 

The MS/MSD %Rs for sulfate were outside control limits. 

These results were cross referenced with the respective LCSs, which were in control, 
therefore no qualification was required. 

The dissolved metals MS/MSD %Rs and relative percent differences (RPDs) were not 
calculated for calcium, magnesium, and sodium pertaining to all aqueous samples while 
the MS/MSD recoveries and RPDs associated with sample S1-MW5 resulted in total 
concentrations for calcium, magnesium, and sodium not being calculated. The total soil 
metals MS/MSD %Rs and RPDs for aluminum, calcium, and iron were also not 
calculated. This was because the sample concentrations exceeded the spiked 
concentrations by a factor of four or more and control limits were not applicable. 

Project Specific· Quality Assurance/Quality Control 
Samples BWBG-SBOS-20-A, BWBG-SB21-20, BWBG-SB21-20-A, BWBG-SBOS-45, 
BWBG-SB21-0.5, BWBG-SB21-40, and BWBG-SB21-40-A indicated that the serial 
dilution of sodium had physical/chemical interferences present. Using professional 
judgement, this compound was qualified as estimated, "J", in the above mentioned 
samples. 

Seven field duplicate samples (S1-MW5-A, BWBG-SB20-40-A, BWBG-SB19-0.5-A, 
BWBG-SB25-15A, BWBG-SBOS-20-A, BWBG-SB21-20-A, and BWBG-SB21-40-A) 
were submitted as part of this sampling event. The RPD between duplicate and sample 
S1-MW5 exceeded the QC limits for aluminum (total [T]), arsenic (T), cadmium (T), iron 
(T & dissolved [D]), manganese (T), nickel (T&D), and selenium (T). The RPD was 
exceeded between the duplicate and sample BWBG-SB 19-0.5 for aluminum, arsenic, 
barium, beryllium, cadmium, cobalt, chromium, copper, iron, potassium, magnesium, 
manganese, nickel, lead, vanadium, and zinc. Finally, the RPD was exceeded for 
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manganese between the duplicate and sample BWBG-SB21-20. These compounds were 
qualified as estimated, "J", in both the samples and duplicates. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, all soil samples required a dilution for sodium and all total 
metals for sample MW-29-01. Also, all aqueous samples required a dilution for the 
chloride, sulfate, and TDS analyses. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

Total Calcium 650,0001 

MW30&33-02 
Dissolved Magnesium 1,100,0001 
Dissolved Manganese 341 
Dissolved Vanadium 381 

Total Calcium 620,0001 
MW30&33-01 Dissolved Magnesium 1,100,0001 

Dissolved Vanadium 381 
Total Calcium 1,000,0001 

SS61-MW01 Dissolved Magnesium 550,0001 
Dissolved Vanadium 261 

Total Calcium 640,0001 
MW-29-01 Dissolved Magnesium 1,800,0001 

Dissolved Vanadium 341 
Total Calcium 800,0001 

MW04-01 Dissolved Magnesium 800,0001 
Dissolved Vanadium 231 

Total Calcium 610,0001 
Dissolved Magnesium 1,100,0001 
Dissolved Vanadium 251 

Total Aluminum 1601 
Total Arsenic 141 

S1-MW5-A 
Total Cadmium 1.71 

Total Iron 2601 
Dissolved Iron 661 

Total Manganese 9.71 
Total Nickel 931 

Dissolved Nickel 1201 
Total Selenium 121 
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Summary of Qualified Data 

SampleiD Parameter 

Dissolved Magnesium 
Dissolved Vanadium 

Total Aluminum 
Total Arsenic 

Total Cadmium 
S1-MW5 Total Iron 

Dissolved Iron 
Total Manganese 

Total Nickel 
Dissolved Nickel 
Total Selenium 

Total Aluminum 

BWBG-SB 12-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB 12-10 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB12-20 
Total Aluminum 
Total Calcium 

Total Aluminum 

BWBG-SB18-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB18-18 
Total Aluminum 
Total Calcium 

Total Aluminum 

BWBG-SB18-35 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB20-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB20-20 
Total Aluminum 
Total Calcium 

Total Aluminum 

BWBG-SB20-40 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB20-40-A 
Total Calcium 

Total Chromium 
Total Zinc 
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*Qualifier 

1,000,0001 
241 
181 
7.3 1 

0.681 
601 
291 
4.01 
561 
671 
211 

2,7001 
240,0001 

2.81 
8.41 

7,3001 
120,0001 

111 
241 

6801 
250,0001 
3,2001 

250,0001 
3.31 
111 

6401 
240,0001 
3,0001 

140,0001 
2.81 
8.41 

2,5001 
240,0001 

2.41 
7.51 

1,0001 
260,0001 
6,4001 

170,0001 
7.41 
181 

6,3001 
150,0001 

7.21 
191 



Summary of Qualified Data 

SampleiD Parameter 

Total Aluminum 
Total Calcium 

Total Chromium 
Total Zinc 

Total Barium 
Total Iron 

Total Magnesium 
Total Manganese 

BWBG-SB19-0.5 Total Arsenic 
Total Beryllium 
Total Cadmium 

Total Cobalt 
Total Copper 

Total Potassium 
Total Nickel 
Total Lead 

Total Vanadium 
Total Aluminum 

Total Calcium 
Total Chromium 

Total Zinc 
Total Arsenic 
Total Barium 

Total Beryllium 
Total Cadmium 

BWBG-SB 19-0.5-A Total Cobalt 
Total Iron 

Total Copper 
Total Potassium 

Total Magnesium 
Total Manganese 

Total Nickel 
Total Lead 

Total Vanadium 
Total Aluminum 

BWBG-SB19-25 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB19-49 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB25-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

BWBG-SB25-15 
Total Aluminum 

Total Calcium 

BWBG-SB25-15A 
Total Aluminum 

Total Calcium 
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*Qualifier 

4,1001 
240,0001 

3.91 
121 
461 

3,400 J 
4,7001 

761 
1.31 

0.221 
0.0711 

1.4 J 
4.31 

1,2001 
2.91 
2.51 
7.01 

13,0001 
200,0001 

111 
391 
2.81 
88 J 

0.71 J 
0.241 
3.61 

10,0001 
131 

3,200 J 
14,0001 

2401 
8.41 
9.31 
171 

13,0001 
130,0001 

121 
361 

2,6001 
26,0001 

3.11 
8.21 

6,2001 
230,0001 

5.81 
201 

7001 
260,0001 

6501 
250,0001 



Summary of Qualified Data 

SampleiD Parameter 

Total Aluminum 

BWBG-SB25-35 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB08-0.5 
Total Calcium 

Total Chromium 
Total Zinc 

Total Aluminum 

BWBG-SB08-20 
Total Calcium 

Total Chromium 
Total Zinc 

Total Calcium 
Total Chromium 

BWBG-SB08-20-A Total Iron 
Total Zinc 

Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB08-45 Total Iron 

Total Zinc 
Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB21-0.5 Total Iron 

Total Zinc 
Total Sodium 
Total Calcium 

Total Chromium 

BWBG-SB21-20 
Total Iron 
Total Zinc 

Total Manganese 
Total Sodium 
Total Calcium 

Total Chromium 

BWBG-SB21-20-A 
Total Iron 
Total Zinc 

Total Sodium 
Total Man_ganese 

Total Calcium 
Total Chromium 

BWBG-SB21-40 Total Iron 
Total Zinc 

Total Sodium 
Total Calcium 

Total Chromium 
BWBG-SB21-40-A Total Iron 

Total Zinc 
Total Sodium 

Data Validation Report 
Holloman Background Study 

SDG 081090183 

*Qualifier 

6,1001 
210,0001 

6.61 
171 

6,3001 
190,0001 

6.61 
201 

15,0001 
170,0001 

161 
391 

190,0001 
121 

13,0001 
291 

2,6001 
32,0001 

3.1J 
2,9001 
7.31 
6401 

180,0001 
7.51 

7,3001 
241 
2201 

220,0001 
3.21 

2,9001 
9.61 
501 

1,5001 
230,0001 

3.41 
3,2001 

101 
2,1001 

841 
190,0001 

3.01 
2,2001 
8.31 
5401 

190,0001 
2.81 

2,0001 
6.91 
4301 

*Metals in soil are reported in milligrams per kilogram (mg/kg), metals in water are presented in 
micrograms per liter (Jlg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 4-5, 2008. Five aqueous samples and twelve soil samples were 
taken from the Background Study are for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

TDS-MW03 09/05/08 

MW37-06 09/04/08 TAL Metals-Total/Dissolved (6010B and 7470A), 

MW38-01 Water 09/04/08 
Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-N02-B), Ammonia (350.1), 

TDS-MW03-A 09/05/08 Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

MW24-01 09/05/08 

BWBG-SB04-0.5 09/04/08 

BWBG-SB04-23 09/04/08 

BWBG-SB04-45 09/04/08 

BWBG-SB03-0.5 09/05/08 

BWBG-SB03-15 09/05/08 

BWBG-SB03-30 09/05/08 
Soil TAL Metals (6010Bn471A) 

BWBG-SB05-0.5 09/05/08 

BWBG-SB05-18 09/05/08 

BWBG-SB05-35 09/05/08 

BWBG-SB07-0.5 09/05/08 

BWBG-SB07-18 09/05/08 

BWBG-SB07 -35 09/05/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS -Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times with the exception 
of the nitrite and nitrate analysis of sample MW38-0 1. Since the hold time was exceeded 
in this sample these analyses were considered estimated and qualified, "J". 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, copper, magnesium, sodium, tin, and zinc. The method blank for total 
mercury, associated with the aqueous sample, yielded a positive detection as well. 
Finally, the dissolved metals method blank, associated with the aqueous samples, yielded 
positive results for calcium, magnesium, and sodium. All method blank results were 
between the method detection limit (MDL) and reporting limit (RL) with the exception of 
sodium (associated with the aqueous samples). Only those metals in the samples that 
were greater than the RL were qualified as estimated, "J". As for sodium, since the 
method blank result was greater than the RL and the five aqueous samples yielded results 
greater than 1 Ox the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The LCS percent recovery (%R) for cadmium, associated with all samples, was above 
QC limits. The positive results were qualified as estimated, "J". 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD %Rs were outside QC limits for 
cadmium, lead, and thallium. 

The MS/MSD %Rs for sulfate were below QC limits. 

The data was cross referenced with the LCS data, of which only cadmium was outside 
QC limits, therefore only cadmium was qualified as estimated, "J". 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum, calcium, and iron because the sample 
concentration exceeded the spiked concentration by a factor of four or more and control 
limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
The serial dilution associated with the soil samples indicated interferences present for 
zinc. Using professional judgement, all zinc results were qualified as estimated, "J". 

One field duplicate sample (TDS-MW03-A) was submitted as part of this sampling 
event. The only compounds that were outside stated RPD limits were selenium, 
ammonia, and nitrate. These were qualified as estimated, "J", in the original and 
duplicate samples. 
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Compound Quantitation and Reporting Limits 
In order to quantify the data, all aqueous samples required a dilution for the sulfate, 
chloride, and TDS analysis. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 

Summary of Qualified Data 

SampleiD Parameter *Qualifier 

BWBG-SB04-0.5 Total Calcium 160,000 J 
Total Copper 7.9J 

Total Magnesium 6,500 J 
Total Zinc 24J 

Total Cadmium 0.15 J 
BWBG-SB04-23 Total Calcium 85,000J 

Total Copper 3.1 J 
Total Magnesium 2,000J 

Total Zinc 13J 
Total Cadmium 0.072J 

BWBG-SB04-45 Total Calcium 170,000 J 
Total Copper 4.2J 

Total Magnesium 4,200J 
Total Sodium 920J 

Total Zinc 15 J 
Total Cadmium 0.087 J 

BWBG-SB03-0.5 Total Calcium 180,000J 
Total Copper 2.6J 

Total Magnesium 1,400J 
Total Zinc 5.6J 

BWBG-SB03-15 Total Calcium 130,000J 
Total Copper 5.9J 

Total Magnesium 5,000J 
Total Sodium 1,900J 

Total Zinc 22J 
Total Cadmium 0.14J 

BWBG-SB03-30 Total Calcium 230,000J 
Total Copper 1,100 J 

Total Magnesium 0.089 J 
Total Zinc 3.0J 

BWBG-SB05-0.5 Total Calcium 200,000J 
Total Copper 4.0J 

Total Magnesium 3,300 J 
Total Zinc llJ 

Total Cadmium 0.090J 
BWBG-SB05-18 Total Calcium 49,000J 

Total Copper 5.1J 
Total Magnesium 3,500 J 

Total Sodium 1,500J 
Total Zinc 21J 

Total Cadmium 0.053 J 
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Summary of Qualified Data 

SampleiD Parameter 

BWBG-SB05-35 Total Calcium 
Total Magnesium 

Total Zinc 
BWBG-SB07-0.5 Total Calcium 

Total Copper 
Total Magnesium 

Total Zinc 
Total Cadmium 

BWBG-SB07 -18 Total Calcium 
Total Copper 

Total Magnesium 
Total Sodium 

Total Zinc 
Total Cadmium 

BWBG-SB07-35 Total Calcium 
Total Magnesium 

Total Zinc 
TDS-MW03 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
Total Selenium 

Dissolved Selenium 
Ammonia 

Nitrate 
MW37-06 Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
MW38-0l Dissolved Calcium 

Dissolved Magnesium 
Total Cadmium 

Dissolved Cadmium 
Nitrite 
Nitrate 

TDS-MW03-A Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

Total Selenium 
Dissolved Selenium 

Ammonia 
Nitrate 

MW24-0l Dissolved Calcium 
Dissolved Magnesium 

Total Cadmium 
Dissolved Cadmium 

Data Validation Report 
H<>lloman Background Study 

SDG 081060136 

*Qualifier 

150,0001 
1,9001 
8.5 1 

160,0001 
7.91 

7,8001 
271 

0.171 
120,0001 

5.41 
4,1001 
2,2001 

191 
0.0931 

230,0001 
4501 
3.21 

830,0001 
830,0001 

0.411 
0.71 
111 
161 

0.961 
151 

950,0001 
850,0001 

0.941 
0.841 

550,0001 
400,0001 

0.641 
0.101 

0.00551 
281 

810,0001 
810,0001 

0.601 
0.641 
7.01 
9.11 

0.631 
7.71 

660,0001 
880,0001 

0.651 
0.521 

*Metals in soil are reported in milligrams per kilogram (mglkg), metals in water are reported in micrograms 
per liter (Jlg/1), general chemistry data is reported in milligrams per liter (mg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on September 3-4, 2008. Two aqueous samples and twelve soil samples were 
taken from the Background Study area for analyses. All analyses were performed by 
TestAmerica Laboratories, Inc., in Arvada, Colorado. The specific samples included in 
this validation were: 

SampleiD Matrix 
CoUection 

Analyses (USEPA Method Number) 
Date 

TDS-MW02 9/04/08 TAL Metals-Total/Dissolved (6010B and 7470A), 

Water Alkalinity (2320B), Chloride (4500-C), Nitrate 
(E353.2), Nitrite (4500-N02-B), Ammonia (350.1), 

MW3903 9/03/08 Sulfate (9056), Sulfide (4500S-F), TDS (2540C) 

BWBG-SBO 1-0.5 9/03/08 

BWBG-SB01-20 9/03/08 

BWBG-SBO 1-39 9/03/08 

BWBG-SB02-0.5 9/03/08 

BWBG-SB02-10 9/03/08 

BWBG-SB02-20 9/03/08 
Soil TAL Metals (6010Bn471A) 

BWBG-SB26-0.5 9/04/08 

BWBG-SB26-11 9/04/08 

BWBG-SB26-22 9/04/08 

BWBG-SB 11-0.5 9/04/08 

BWBG-SBll-14 9/04/08 

BWBG-SB 11-28 9/04/08 

Notes: USEPA- U.S. Environmental Protection Agency, TAL- Target Analyte List; TDS- Total 
Dissolved Solids 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review 
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(USEPA, October 2004), and in the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis and analyzed within the required holding times. 

Blanks 
The total metals method blank, associated with the soil samples, yielded positive results 
for calcium, iron, tin, and zinc. The dissolved metals method blank, associated with 
samples TDS-MW02 and MW3903, yielded positive results for calcium, magnesium, and 
sodium. All method blank results were between the method detection limit (MDL) and 
reporting limit (RL) with the exception of sodium. Only those metals in the samples that 
were greater than the RL were qualified as estimated, "J". As for sodium, since the 
method blank result was greater than the RL and the two aqueous samples yielded results 
greater than 1 Ox the blank concentration, no qualification of sodium was required. 

Laboratory Control Sample (LCS) 
The aqueous dissolved and total metals LCS percent recoveries (%Rs) for cadmium were 
above QC limits. The positive results were qualified as estimated, "J". 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The total and dissolved metals (aqueous) MS/MSD percent recoveries (%Rs) were 
outside QC limits for cadmium, lead, and thallium. The data was cross referenced with 
the LCS data, of which only cadmium was outside control limits. Therefore, the positive 
results for cadmium were qualified estimated "J" in the two aqueous samples. 

The total and dissolved metals (aqueous) MS/MSD %Rs and relative percent differences 
(RPDs) were not calculated for calcium, magnesium, and sodium, as well as the total 
metals (soil) %Rs and RPDs for aluminum and calcium. This was due to the fact that the 
sample concentration exceeded the spiked concentration by a factor of four or more and 
control limits were not applicable. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples or other project specific samples were submitted as part of this 
sampling event. 

Compound Quantitation and Reporting Limits 
In order to quantify the data, a dilution was required for: all metals in the total and 
dissolved metals analysis for TDS-MW02; calcium in all soil samples; and chloride, 
sulfate, and TDS in the two aqueous samples. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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k/ 2. AnalyliClll Lab: STL Dclh'Cry Location: Arvada. CO 
3. ·3. Lab Redpielll: ~;, .,.~·DeliveryDa!cli~mc: '7 -~ 7- a. sr 
1.) ChainofCustodyNumbc:r•dotecollect<d+custodynumbcr(eg. 09-02-1999.01) ~- ;2 'I-<> , 
2.) Somplc Type (SA) Codes: N • Norrml Somplc. TB • Tnp Blank (-c) Sample, FD = Field Duplicate (-a) Samples, FR • F"ltld Replicate (-b) Samples. EB • Equipment Blank (-d) S""1'1es, Mt ~ Mattix Spike, SD • Mattix Spike Duplicate, AB • Ambicnl Blank (·c) 

3.) SnmplcNtmi>cr. Unique sample number collected from a P.rticulor la<atlon per doy. (e.g. Groundwater sample collccled from MW-1'"' 10110199•01, ifsanvled ognin on 10/10/!l!l •02, etc.) 

4.) Molrix Codes: GS =Soil Gos. WG= CJr!tundwater, WS • Surface Water, SO • Soil, SB =Sediment, SL =Sludge, SS- Surllu:c Soil Sarrplo:s. WQ • Aq•cous Blank Samples (trip, cquipmen~ ambient, etc), SQ- Son Blanks 

5.) Sample Analysis Requested: Anal.)'lical method rcqucsied and number of container• provided for each. 

6.) Quality ossumncc samples an: assigned by dale (ddrnmyy) and the nmple number nssociated with.thcsomplc (01, 02, etc) (e.g. Equipmenl blank collected in association with M\V-1 on 10/10/99 wilt be d:.signated 10109901 in the Equipment Blank Lot Control 

(j ~ ··<>~ 

a 
j 

2 
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;)., 3 112-1 . Page: 1 ofl 

~ q f:r3/tf6 Project No: 8081001 01.02 

. ' 
COC Number( I): 09222008-01 

Chain of Custody and Analytical Request LIMS Number: 

Facility/Base J.D.: Holloman Air Force Base, New Mexico S.,.ple Analys!J RequOJted 151 QaaBI)' Assurance Samples 101 

Project/Site Name: Basewide Background Study < () 

~ 0 

* :q :ij• .... .... t.( * * 
US ACE ~ d * * ~ Client Name: 0 * ., 0 * * 

~ * 0 -'l " !l '1 "' ~ :!J jg 8 il Ill "' Ambient Blank Lot Equipment Blant Lot Trip Blank Lot Control ' .~ .. '3 "" II 
Collected by: K. Thompson/C. McGriff " * -5 ·a ~ ~ .. Control Number Cootrol Number Number '0 . s 

~ .a ~ > 

~ 
0 ·.: '0 8 " 'Qi 

! "10 B 0 

~ 13 
TllllC Sample '0 g ~ 

:;:; .-!;! iS 
F"JClci Sample ID Sample Depth u z ERPIMS LOCJD Date Collected Collected SA Code Number 

Sample :8 j en '3 
(JO~Iolax) (15 Oauac:tmMax) (dd-ITIIItm-Y.YYJI) (Mil~ary) (beginning- ending) ""' "' 

Matrix 1'1 E ~ 
(hhmm) ~ ;::;: 

MWSS-03 21-Scp-08 1410 - N 1 . WG; 13 3 8 8 8 8 8 3 8 I 

-
-

-
' -

-
-
-
-

COMMENTS: *Total Metals- UNFJLTERED,Dissolved Metals- FILTERED ! 

** Radchem =Lead, Radium 226, Radium 228, Isoto~ic Thorium, Isotopic Uranium, Carbon 14 · 
Short Hold!! ***Nitrate- E353.2 & Nitrite . .: 4500 N02-B 

' 
****Sulfate- 9056 & Sulfide 45008-F 

/7 ; 

rK~ CuslodyTnJl!fcrsPrlorto~e<elptbyLaboratory . · Sample Delivery Details I Laban lory Reccljlt 

igntd) L r.... . . Received by (signed) Date Tmr: Dclivcml Di=tly to Lab: Shipped No.: 

7 
~- 9122/0SI6oo · 1.~;>? &-M ~Vtrf oq!JO Mctbod of Shipment: . FedEx Airbill Number: '1911377891618 

~KJ ·r/· ~ . Analytical L~b: ·.STL Delivery Location: Arvada, CO 
~ 3. .v A . 3. · Lab .Ra:ipient: ,' ~· Delivery Date/rime: 9-.27-o ~r· 0 ?.'qu 

... - • __ p...._ __ • • _..._ •• .. - ... -- -- ---- -·· . 
'I-<>., 

2.) Stunple'Type(SA)Codts: N•Nonm!Samp!e, TB•Trip Bl:utk(-c) SamP.Ie, FD• Field Duplicate (-a) Sarnples,FR=Fo:ld Repliclle (·b) Somplcs,llB= Equipment Blank (-d) Samples, MS"' Matrix Spike, SD=MatrixSJXl<cDuplicllc, All•Ambimt Blaol: (·e) 

3.) Sample Nunber. Uniqucs""'Pk: n~mbcr cutlccled from a particular location per day. (e.g. Groundwater sample collected &-om MW-l oo 10110199 =Ot, i£sampled again on 10/10/99 • 02, etc.) 

4.) Matrix Codes: GS =· Soa Gas, WG = Groundwntl:l", \VS =Surface Wetcr, SO • Soil, SE • Sedimc:nl, SL • Sludge, SS- Surface Soil S...,lcs, WQ • Aquccus Blank Samples (I rip, equipment, ambient, etc), SQ • Son Blanks 

S.) Sample Ana1)15is Requested: Analytical method nquesu:d and nW11bcr of containers provided tbr each. · 

6.) Qu:tlity wurnncc ~are assigned by date (ddrrrnyy) nnd the sarnple number "associated with the sample (01, 02, etc) (e.g. Equipmcot blank collecled in ~lion w~h MW·I on 10110199 will be dcsi!ltlated 10109901 in the Equipmoru Blank Lot Control 
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wt fi{J-3/rF& 
Project No: 8081001 01.02 . 

' •. 09222008-03 COC Number(!): 

Chain of Custody and Analytical Request LIMS Number: 

Facility/Base l.D.: Holloman Air Force Base, New Mexico Sample ADBiysls Requested"' • QuaUtr Auunoncc Samples "' 

Project/Site Name: Basewide Background Study 
;:S 

Client Name: US ACE i * 
!i ~ Ambient Blank Lot Equipment Blank i.ot Trip Blank Lot Control 

a 
;g ll 

Collected by: Z. Beck/B. Wolfe ·§ g Control Number Cootrol Number Numl!er '0 

! 0 .. 8 
Time ~ ~ 

~ample Depth SA Code = Sample 
0 C) 

io101d Sample ID ERPIMS LOCJD DateColleeted Collected i ~ 
. (lOOw>clas Mu) (tSC..rao:tasMn) (dd-rnmm-yyyy) (Milkouy) (begiMing - ending) (JI PI Matrix Ill 

.(bbmm) z 

BWBG-8822-0.5 19-Scp-08 1355 0 - 0.5 N 1 . so. 2 E E 3 

BWBG"SB22-30 19-Scp-08 1530 27 - 30 N 1 so 2 E 8 3 

BWBG-SB22-60 19-Scp-08 1525 58 - 60 N 1 so 2 8 3 3 

BWBG-SDl0-0.5 20-Scp-08 810 0 - 0.5 N 1 so 2 8 3 3 

BWBG-SBl0-25 20-Scp-08 915 23 - 25 N 1 so 2 3 3· 3 

BWBG-SBl0-50 20-ScD-08 915 47 - 50 N 1 so 2 3 "' 3 

BWBG-SBlJ-0.5 .-20-Scp-08 1340 0 - 0.5 N 1 so 2 3 8 3 

BWBG-SB13-22 20-Sep-08 1430 20 - 22 N 1 so 2 3 8 3 
I 

BWBG-SBlJ-50 20-Scp-08 1430 48 - 50 N 1 so 2 "' 3 3 

BWBG-SD14-0.5 20-Sep-08 1040 0 - 0.5 N 1" so 2 E 3 
I 

BWBG-SB14-27 20-Scp-08 1200 25 - 27 N . 1 so 2 E 3 3 1 

BWBG-SB14-55 20-Sep-08 1200 53 - 55 N 1 so 3 ~ 3 ·- 3 

BWBG-SB14-55-a 20-Scp-08 1200 53 - 55 FD 1 so 2 3 8 3 

COMMENTS: ** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic l)ranium,.Carbon 14 

/::? 
~~ CliSiody Tran_s!us..l!olorr.rl(erolpt br_Laboratory Sample Dclh"er)' Details I Laboratory Receipt , Time ~eived bY (signed) Dale Tune Delivered Directly to Lab:. Sl!ippcd No~ i. / . c;_.-;-- ' . ""'. 9122/08 1600 1 ~ m~ w01 o'!uo Method of Shipment: Fed!lx Airbffi Number: 791954746694 • 

{/ \.../ 

/_ 
2. Analytical Lab: STL Delivery Location: Arvada, co 

if. 3. Lab Recipient: h. -'-~ ~- '1~ 'neJivcryDate/Time: 9- :ZJ'- d R- o·9.-"u 
V' . .) a .. inofCustodyNunixr-dalecollectc:d+eustodyllUJTlb<r(e.g.O!I-02-1999-01) . ;z-:z 1,1-0 't 

2.) Sample Type (SA} Codes: N -NormalS~ TB =Trip Blank (-c) Sample, FD =Field Duplicate (-a) Samples, FR ~Field Replicale (-b) Smqlies, EB • Equipment Blank (-d) Sarnplcs, MS = Mntrlx Spike, SD • Matrix Spike Duplicate, AB - .AnoiOent Blank (-c) 

3.) Son1plc Number. Unique sample number collected lioma particular location per day. (e.g. GroundiYatcr sample collected liom MW-1 on 101111199-01, if sampled again on 10110/99 = 02, ole.} . 

4.) Matrix Codes: GS -Soil Gas, WG =Groundwater, WS- Surface Water, SO • Soil, SE = Sediment, SL =Sludge, SS = S•rlioct: S01l Samples. WQ- Aqucous Blank Sarnplcs (trip, equipment, ambient, etc}, SQ • Soil Blanks 

5.) Snmplc Analysis Requested: Anolytic:ll method requested and number of containers provided for eech. · 

6.} Quality assurilfttc sampks ore assigned bY date (ddmmyy) and the sample number associated with the sn.-np1e (01, 02, etc) (e.g. Equipment blank ~lccted;. asscciation witb MW-1 on 10/10/99 \viii be designated 10109901 in the Equipment Blank Lot Control 
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Project No: 8081001 01.02 

' COC Nl!ffiber(l): 09032008-02 

Chain of Custody and Analytical Reque~t LIMS Numbei: 

Facility/Base I.D.: Holloman Air Force Base, New Mexico Sample A1111lySls Requested I') QuaUty Assurance Samples Ill 

Project/Site Name: Basewide Background Study < u 

~ ~ .. 
"' - ...... 

~ 
.. * N 

~ 0 d * * .:g Client:Name: US ACE * 
... ... 

0 * 
..... "' -8 ;g '? ·~ 

I 
10 ~ 

@ ~ !;:; (I) 
Ambient Blanlc Lot l!quipmcnt Blank Lot Trip Blank Lot Control . .~ ·a ~ 

;; ... 
Collected by: C. McGriff. i' -5 .!3 :8 Cl) 1 ControiNwnbcr ConlroiNumb<r Number 

~ J "41 
g .... c 1i .1<! ~ Time 

Sample Depth SA Code = Sample 
0 ~ e z ;; 

Ficld~lclD ERPIMS LOCii> DatcCoUeoted Collected I 1 en 3 (30 Cllarac!m Max) (IS Cllandns Mu) (cJd.mmm-my) (Mnita.y) (beginning- ending) t>l (l) Malrix 1'1 ~ .. 
(hhmm) z 

TDS-MW02 4-Sep-08 1245 - N 1 WG 13 8 8 8 8 8 8 "" 8 

-
-

-
-
-
-

.. 
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals -FILTERED 
.• 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 45008-F .. 

A ///'\ 

~2 
CastodJ TraJUii:B Prior to Receipt b;y Labor.~lor;y S""'ple DcUvcr;y Details I Laboratar;r Rc<dpt 

Tune R~~ Delivered Directly to Lalj: Shipped No~ 

T//1 ./ 9/4/081600 C-C:::::::: "--'1 · "i'-~·ol>- ~· Metbod of Shipment foedEx AfrbiU Number: 7998 9975 1929 
\"T"..,...-~ 2. ~. Analytical Lab: STL , Delivery Location: Arvada, CO 

3. 3. Lab Recipient:~».~· Delivery Date/Time: q--:-f'.:.u !( c>x:?o 
1.) Choin ofCustodyNumbcr=datec:ollecled+custodynumbc:r(c.g. 09..02-1999-01) ' . ;l. • :l 4J-t><J 
2.) Sample Type (SA) Codes: N =Normal Sample. TB • Trip Blank (-e) Sample, FD • Field Duplicate (-a) Samples, FR- Field Replicate (-b) Slllllplcs. EB = Equipment Blank (-d) Samples, MS • MatriX Spike, SO • Matrix -Spike Duplicate, AB • AnGent Blank (-c) 

3.) Sample Number: Unique sample number collected from a particular location per day. (e.g. Groundwotcr sample collccted from MW-1 on lOll Ol!l9 • 01, ifsampled ogain on lOll OI!J!! • 02, etc.) 

4.) Matrix Codes: GS =Soil GM. WG= Groun:cfwatcr, \VS • Surt"acc Water, SO • Soil, SE =Sediment, SL= Sludge, SS- Surfilcc Soil SampJ~ WQ- Aqueous Blank Samples (trip, equipment, ambient, etc), SQ- Soil Blanks 

5.) Sample Analysis Requested: Analytical metbocl requested and number of conlaine<S provided for eoeh. 

6.) Quality assurance samples ore assigned by date {ddmrnyy) and the sam;>lc number associated with the sample (01, 02; etc) (e.g. equipment blank collected in associ•tion with M\V-1 on 10110/99 will be clcsignated I 010990 I in the Equipment Blank Lot Control 

·~- ._._,:-·~--~. 

·. 

~ 
~ 

3 

"i 
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Project No: 8081001 01.02 

COC Number(!): 09032008-02 

Chain of Custody and Analytical Request LlMSNumber: 

Facility/Base lD.: Holloman Air Force Base, New Mexico Sample Anolysls.Reque.5ted "' QuaUty Assurance Samples 1~ 

Project/Site Name: Basewide Background Study < 
~ ~ * ~ y * * .N 

USACE ~ 0 * * .:g Client Name: ::: * "' 0 

~ ~ * 0 

~ C> .... ..... 
"' ~ 

.., 
~ 

I Ill IQ . 
I ·a 

<I" 
'3 'd Ambient Blank Lot Equipment Bbak Lol Trip Blank Lol Control 

C. McGriff " .. -5 "' ~· Collected by: l ;g 't:l tl) i ConltOI Number Conlrol Number Number 
't:l 

J 
... Gl· 

! PI 0 

~ .E Time 
Sample '0 6 ~ l5 

FJOidSamplciD ERPIMS LOCJD Dale CoU<eted Colleoted Sample Depth SA Code Nuriler S..,.,.. i ~ 'ii 
(30ctwacteu Ma>) (IS Clo:aclclm Mu) • (dd.mtnn!-yyyy) (Military) (beginlling- ending) 1'1 Pi Matrix 1•> 

~ {!. 
Thhmml 

MW3903' 3-Sep-08 1630 - N. 1 WG 13 8 8 8 E E 8 3 E 

-

-

-
-

-
-

.. 
-
-

COMMENTS: * Total Metals - UNFll.TERED, Dissolved Metals -FILTERED 
** Radchem- Lead, Radium 226, Radium 22~ Isotopic Thorium, Isotopic Uranium, Carbon 14 

Short ~old!! · **"Nitrate- E353.2 & Nitrite- 4500 N02-B 
~Sulfate- 9056 & Sulfide 4500S-F 

/7/ '~pie label savs 179·MW3903 however it should be MW3903- nlcase rcnort as Stich. 
~ • CustodyTnnsfm:PriortoRe<elptbyLoboralory · Samplo DeUYOry Details I Laboratory ~pt 

• ~~Date TIIDC ~sigoed) Date TIRIC DcliwredDireetly to Lab: Shipped No.: 

HA'plfL · ··/. 9/4/os J60o 1. ~.s.,-:~ · Method of Shipment FedEx AHbjll Nuntbcr: 790S 7055 1771 

f / i/ / . . 2. ·. Aaalytical Lab: .STL .. Delivery Location: Arvada, CO 
3. 3. LabRccipient:'.h ~. -'~ »~'DeliveryDato/Time: '-.r- 0,. o/?.; J'a 
1.) a.ainofCustodyNumber•datocollec:ted+eustodynumber(e.g.09-02-1999·01) • a-;z..,. c) 'f 
2) Sanop1c Typo (SA) Codes: N • Normal Sample, TB • Trip B!BIIk (·c) Simple. FD- Field Dupliealo (-a) Samples. FR •I.'"ICicl :Replicate (-b) s.mpcs; liD •l!quipmcnt D!BIIk (-d) Samples, MS • Matri< SpU:c, SD • Matri< Spike Dupkalc, AD • Ambient Blonk (-e) 

3.) Sample Number. Uruqucsample numbcrc:cll<ctcdfinma pa•Hcularlocotionpcrday. (e.g. Grouadwatcrsamplc colk:dcd finm MW-1"" 10110199•01. ifS3Jilllled again on 10/t0/99•02. cte.) 

4.) Matrix Codes: GS = Soa Ga5, WG = Grouodw:Jier, WS = Surfuce Water. SO = So a, SE =Sediment, SL =Sludge, SS = Surfucc SoH S:oqlics. WQ • Aqueous Blank Samples (trip, equipment, ambient, etc), SQ =Soil Blanla 

S.) S.....,te Anal}-sis Requested: AD.tytical method requested and number of contmnm. provided for cacll. 

6.) Qualioyassuraneesamples an: assigned by dale (ddmmyy) and the sample number associated with tho sample (01, 02, etc) (e.g. Equip~ blank collected inas<Ociation wi~h MW-1 on IDII0/99wm be designated 10109901 in theEqwpmentBiank.Lol Control. 

~----·-·----- :.~-·-·-·-: '~--·-~--...:.-..:. ..:.. _,..__.' 

-f 

a 
! 

1 

I 

I 

··~-

. ..:---..·------·- . 
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Project No: 8081001 01.02 

·coc Number(!): 0904200]-01 

Chain of Custody and Analyt~cal Request 
~"!i. 

LIMSNumber: 

Facility/Base LD.: Holloman Air Force Basy, New Mexico Sample Aualysts Requested 151 QuaGiy As>atantl: Samples"' 

Project/Site Name: Basewide Background Study 
~ 

Client Name: USACE 
.... ... 

* 
!i lii 5 Ambient Blank Lot Eqvipment Blank Lot Trip Blank Lot Centro! 0 

g 'lj Collected by: B. WoJfe/Z. Beck .g 
1l 

CcntroiN\IIIIbc:r CcntroiNwriler Number 
§ ' 

Tunc j 1>: 

Sample Depth SA Cede = San1>1e 
"0 

FielciSanpeiD ERPIMS LOCID Date Ccllected Collected 

I (30 Cbrxlcrs Max) (IS Chon<las Ma.') (dd-rnmrn-yyyy) (Mmtuy) (beginning - ending) . Ill Pl Matrix Ill 
··(lt~l 

DWB~B01-0.5 3-Sep-08 1130 - N 1 so z 3 3 

DWB~B01-20 3-Sco-08 1355 - N 1 so 2 3 3 

BWB~B01-39 3-Sep-08 .. 1340 - N 1 so 2 8 8 

BWBG-SB02-0.5 3-Seo-08 1535 N 1 so 2 8 3 

DWBG-SB02-10 3-Sep-08 . 1620 N 1 so 2 3 8 

BWBG-SB02-20 3-Sep-08 1615 - N 1 so z 8 8 

DWBG-SB26-0.5 4-Sep-08 900 - N 1 so z 3 E 

BWBG-SB26-11 4-Scp-08 945 - N 1 so 2 8 8 

BWDG-SD26-22 4-Sep-08 930 - N 1 so 2 3 8 

BWBG-SBll-0.5 4-Sep-08 1030 - N 1 so 2 E E 

BWBG-SBll-14 4-Scp-08 1120 - N 1 so 2 E 8 

BWBG-SDll-28 . 4-Seo-08 · 1115 - N 1 so 2 .3 E 

COMMENTS: ** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 l 

--. 
/ / 

V1d~ Custody TralUfersl'rior to Reeelpl by Labor.ato.y ' Sample Delivery DoWis I Llboratory Receipt I 
Tunc ~by(signed) Date ~ Delivmcd Directly to Lab: Shipped No.: ... 

~ Date -
~he.- 9/4108 1600. Method ofShipmout: • FedEle AirbUI Number: 7998 9974 6481 

~ 2. 1 (.>' 
].~~~. 
2. Analytical Lab: STL ' Delivery Location: Alvada, CO 

3. 3. Lab Recipient ~ '10~_· DcliveryDatelfimc: <i-r-oo oY: :J> a 
1.) Chain ofCustodyNumber=doteeoUeeted+ custodynurnber(7g. 09.02-1999-01) :J..;.. 'l."-f-u 1 . 
2.) SamplcType(SA)Codes: N•Nonnal S~le. TB •TripBiank(-c) Sample, I'D= Field Duplicate (·a) Samples, FR=FH:Id Replicatc(·b) Samples, EB=EquipmontBiank (-d) S....,Jes, MS =Matrix Spike, SD=MatrixSpikeDuplicate,AB=Ambient Blank{-c) 

3.) Sampl• Number: Uniquo sample oomber collected 6:om a portioular location per day. (e.g. Groundwater s~le colles:ted from MW-t on 10110199 • 01, if sampled ag.Uo on 101t0199- 02, elc.) 

4.) Matrix Codes: GS =SoB Gas, WG =Groundwater, WS • Surface Water, SO =Soil. SE =Sediment. SL = Sludge, SS = Su;face SoB Samples. WQ =Aqueous Bl:!nk Samples (trip, equipment, ambient, etc), l!Q = S01l Blanks 

5.) Sample An:llysis Requested: Analytical metbcd requested DOd number of containers provided for each. 

6.) Quality assurance sampl"' an: assigned by date (ddmmyy) and the sample .Umber osscx:inted with the sample (01, 02. etc) (e.g. Equipment blank eollected in association with MW-1 on 10/10199 will be designated 10109901 in the Equipment Blonk Lot Control 

_,..... 

a 
II 
8 
u 

A 

A 

A 

A 

A 

A 

A 

A 

A 

··-

.. _ :· . -:-· • .o--:.:.:..;.._~.=c_~. ' -- ·._:..· _ _.:: __ ..__....:....__ __ ... ·_:.:....-.. .o.:..~ .... 
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· Project No: 8081001 01.02 

oi I u li COCNumber(l): 09052008-04 

Chain of Custody_ and Analytical Request ' 
LIMS Number: 

Facility/Base J.D.: Holloman Air Force Base, New Mexico Sample Amlysls Requested 1' 1 Quality AsSIIram:e Samples"' 
: 

Project/Site Name: Basewide B~ckground Study :s (.) 
0 

t;: * 
,. 

lii ~ ... 
~ * * ::1 

d d * * 
~ Client Name: USACE. 0 * * * 0 * 

... "' 0 !! ~ '? "' "' 'E li "' e· Ill ... !@ Cll Ambient Blank Lot Eqllipment Bbllicl.ol Trip Bionic l.ol Control ; u ·i ·a ~ "" C. McGriff " off " u Control Number ContTOl Number Number Collected by: ·;; .... ""' ~ ~ g ~ ~ ~ j 
·;:: g 0 1;l 

$1 Time 
u 

ti .l:! ,:<j 

S....,Jc ':; ~ :z: ::l A 
Field Sample ID ERPIMS LOCJD Dote Collected · Collected Sample Depth. SA Code Number 

Sample i 1 '!l '3 
(JDO-Mu) (IS Cloarxtas Max) (cld-mmm-YY.YY) (Military) (beginning - ending) (:!) 

CJI Malrixl'l ~ 
(bbrrm) z· 

TDS-MW03 5-Scp-08 1045 - N 1 WG 13 3 3·3 3 3· 3 g· 8 

-
-

-
-

-
-
-
-

COMMENfS: *Total Metals- UNFILTERED, Dissolycd Metals~ FILTERED 

'""' Radchem ~Lead, Radium 226, Radium 228; Isotopic Thorium, Isotopic Uranium, Carbon 14 
**_,..,imrt,e- E353.2 & Nitrite- 4500 N02-B -. 

/-*Sulfal~- 9056 & Suindc 45008-F 
_L,_ 

~~, ...... ,_ . ...., .. ,;......, . Sample _Delivery Doran. I Laborator:r Rccdpl 

~"' . Tunc ~-Dote. Tm: Delivered Directly to Lab: Shippecr No.: 

Method of Sltipmcnt: Fed& Airbm Number: 790871518801 I~- . . 7 -91 o8 1600 t. 'lf'-1." ~ '1ro 
W/ ~ 2. • Aualytical Lab: ST,L Delivery Locotion: AIVacb,CO 
3. ~ 3. Lab Recipient: (""")~- Delivery Date/Time: 9~0 Cf/,1'{ 

.._ "' /' 1.) Chin ofCustodyNumber•dale collc:<:tcd+ eusiodynumbcr(c.g. O!J-02-19!l!J..OI) 

2.) Somplc Type (SA) Codes: N-Nomd Sarople, TB =Trip Blnnk (-<>) Sa .,Pie, FD -Field Duplicate (-a) Samples, FR • F'101d Replicale (-b) Samplcs.I!B • Equipment Blank (·d) Somples, MS o Matrix Spike, SD • Matrix Spike Duplicate, AB • Ambical Bbnl: (-e) 

3.) Snmple Number. Unique sample number tollc<:tcd from a particular location per day. (e.g. Groundwater sample tolloacd fro01 M\V-1 oo 10110199-01, if sampled apin on 10/10/99 •02, etc.) 
4.) Mntrix Codes: GS =Soil Gas, WG = Groundwalcr, WS • Surlilce Water, SO~ SOil, Sl! • Sediment, SL~ Sludge, SS • Surface So~~ WQ= Aqueous Blank Samples (trip, equipment, ambiont, etc), SQ • Soil Blanks 
5.) Sample Analysis Requested: Anolytical method requested and number of contalnc:rs pro'lidcd for c:acb. · . · 

6.) Quality assurnncc samples are assigned by date (ddmmyy) and the sample number associated with the snmple (01, 02, etc) (e.g. Equipment blank collected in association with MW-1 on 10/10/99 Will bo designated 10109901 in the Equipment Blank Lot Control 
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/ 7IN~TIONVIEW 
Lt.? 
~ 
~12--) 
q /u L? 

··.: 

Chain of Custody and Analytical Request 

\Facili~ase LD.: Holloman Air Force Base, New Mexico S"!Jipl• Aulysls Requested (S) 

u~.-·u•w••GUO<>· :Sasewide Bac~ground Study ~ 
j 

.,.)J .... ~--

~ * d d 4 

g 
* ;:t; .. "' 

Page: 1 ofl 

Project No: 8081001 01.02 · 

COCNumber(l): 0905~008-07 

L~SNumber. ______ ~------------------

Quality Assurance Samples"' 

ClientName: USACE C: " ;:;: ~ 
!l ";' ~ .• ~ 

C MG .ff s • ~ e Collected by: • C n . ·a ~ .g .S 
~ 
:8 

~ ~ 
~ ~ 
rn !I 
OJ '0 
1il ::! 
~ ·a 

Ambient Blank Lot 
Control Number 

l!qaipmcnl Bialik Lot I Trip Blank Lot Coatrcll ~ 
Control Number . Number g 

r-------------~----------,----------r~=---.----------,----,-----r----1 3 ~ ~ ] 
0 g. < .Sl ' 

Bl} FieldS""""" ID ERPIMS LOCID Sample j! 3 
(JDa....ctcnMax) (I.S0arx1CDM2x) Malrixlll § ~ 

z 
b.l 'B 

~ 

lryo~" .... ,," ............. 5-Scp-08 1045 SD WG 1 13 I 8 I 8I·E I E I 8 I E 1 :;;: 1 E 

.A 
7 

f""l~-7 

. :L) 

3.) 

4.) 

S.) 

6.) 

~~ [:~-~ 

.-. I . _-: . . 
TS: *'Total Metals.~ UNFILTERED, Dissolved Metals- li'TT .'rli'.Rli'.n 

.. ~-*-.R~tiiem,.,:Lead7:Radiurri2i6; Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

:. J. (· ~:-s-•. 

·::. ·:·:·· :10 ~ ~: .~C~ledyTr:-~s!e.nFclorto"n.eeelptbyL:tborat~r:r · ,.. o ·o -::!; ~/: 0 , SamplcDelh'tryDetafls/LaboratoryR.Helpt 

t;t~<<~ r~·-( ·'~. ~glicd) Date. T"ano ·,. _. · · Dclivercd~rectlytaLab: ·Shipped No.: 

/-~)~t.A)~_B}~~-~·; .··. . I. . ~ _ '9f{~/A al~ ·_- :.''··.:MctbodofShipment:· FcdEx· AirbiiJNumbcr. _,79:..:.1:.:;13:.:.1::..:873.::.;1:::6:_1 ______ _ 

. G-~ ·-:Ji&~~:~IfWt{; ... -. ·;: .c · :,: · ~ . ::- . - .. - ~:~~';~~, ~:=::~;;.::., ---~~_::::;::::::.=::....-=-..,-
•collecttd+i:usti>dy••inl~i'-c~ •. ~9-02.1999"-01-}_;.f;,i~ .Xr-~ ___ ;_ .. -!., ·. ··,:,\~ ;,.- .-. · ;: • · · . · · ' . · . 

_ ..,~ s...pk, TB •Trip Bl~nk (-c) S~l~ FD-Fieici~~/io.im,~~iif~J~~-f~[,E".dd ic~H.;~Jf~lc;,;~ ;·E<t~~ ~lank (.d) Samples, !4S =Matrix Sp~'kO:.SD• ~atlix Spo'ke_Duplicare, AB =Amli<ot Blank (-e) 

~nu~tol1eded fromaparbculilt locahon perdayo (e.g. Groundwater sample coltaeO-J!9mM~~~J,~~\~=-"81,.tr~ecf ~It~ 10/10/99-~, etc.) . . .. 

GS.~ -~' <m, WG =Groundwater. WS = Sur!ilcc Woter, SO= Soi~ Sl! • Sediment, SL• Sludge, SS • SurfacC ~if~;f"9:#1ll~ Bla•k"Sao/~}trip. equij>ment, ombien~ etc), SQ • Soa Blanks . 
:quc:sa~d: ·J\nalytical metltod requested and number of containers provided for each. ,. ...... c •'": .· .. · .. .. · ·.~. "t. • · · 

1ranu ...ripies j.; iiSS.igncd by date (ddlm1)')') and the sample number ossociated with the sample (01, C2, etc) (e.g. Equipment ~k collcdtd in ~ciaiion ;v.i\ll"JJI;\r,c)•f.n IDI!DI!l9 will be disignattd 10109901 in the l!quipment Blook Lot Control 

·}'._:~:. ' . ,_.. -~- -.\,~· ·.· :~~~\:~_.··_, 

;ilt.:~ ... /.~~~_.,;.:_!'~:;~ .4i.~~~~;;::~~;"-· ;~:. -~~~:;,··. ·~owj. 

(.) 
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~~NATJONVIEW 
Page: I of! 

~ 
, .. .... 

}l~llject No: 8081001 01.02 

::s:\2..-\. -
COC Number(!): 09052008-06 

Chain of.Clistody and Analytical Request LIMSNumber: 

Facility/Base J.D.: . Holloman Air Force Base, New ;Mexico Sample Analysb Reque.sted l>l Quality Assur:an<e Samplu Ill 

Project/Site Name: Basewide Back~ound Study :s (.) 

\;: 
0 

* ;,; 
t:: u * * "' 

Client Naoie: Ill ci ci * * ~ US ACE .. d * * * - "' 0 ·~ ~ :i: '? .... 
~ Pl 

.,., 0 e ?;> 

..,. "' Ambient Blank Lot Equiponenl Blank Lot Trip Blank Lot Control 

Collec;ted by: C. McGriff " • -5 ·:!3 .~ ., 
~ 1l Control Number ColllroiNumber Number ·a ..... 

~ 
'tl ~ > 

§ l ~- ·.: 0 
Time ~ 

..: ~ ~ 
:@ .~ ~ .!3 

SamPJo u z 0 
Field Sample 10 ERPIMS LOCID Dale Collected Colh:c(cd Sample Depth SA Code Numbcc ~· I ~ :;i 

(30 Cbmdc!s Mu) (IS O..rxl<rs loin) (dd-nmn-yyyy) (Mmoary) (beginning- ending) (l) 
(l) Matrix !II ~ 

(hhmm) 

TDS-MWOJ-MS 5-Sep..08 1045 - MS 1 WG 13 E 3 3 3 8 8 3 3 

- .. 

-

.. 

-
- -' 

·-
-
-

.. -
COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B 
""**Sulfate - 9056 & Sulfide 4500S-F 

....., 

~yJ!f/JfL ~~· ... ;r;.; s· Dote 

CustodyTnn.sf..-.l'rlortoRtcclptbyLeboratoi'J' SRmplc Delivery Details 1 Labonotai'J' Receipt 
· T11110 ~gned) };,e nne Delivered Directly to Lab; S!Jipped No.: 

l._... A 9/5108 1600 1. Cf r,!JrOO~l~ 
·)- Met bod of Shipment: FedRx AirbiU Number: 790571518823 

~ / -- ·. 2. Analytical Lab! SJ;L n Delivezy Location: Arvada, CO 

3. .! 3. ... Lab Recipient: ~ -~ a:i..-a--' Delivery Date/Time: u-1 J(f!fX· Q((.:SC1 
'" ---· _, _____ ... _ ...... __ .___ ' . ••--•--'• ,, . .__ ___ •- ..... _ ... ... 
2.)· Sample Type (SA) Coda: N- Nonml S;unp~ TB- Trip Blank (-c) Sample, I'D- Field DupliCRte (-a) Samples, FR * F"oeld Replicate (-b)~ I!B =Equipment Blank (-d) Sampler, MS = Malri< Spike, SO= Matrix Spike DuplicaJe, AB = Ambiem Blank (-e) 
3.)" SomplcNumbcr. Unique~ number colle<tcil from a panicul?rlo<aiion per cloy. (e.g. Oroundwattrsarnplc cOllected tTomMW-1 on tOII0/99=01, if!aiJlpleda&ain on 10110/99=02, etc.) · 
4.) Motrix Cedes: OS Q Son Gos, \YG ,; Groundwutcr, \VS = Surfilce Water, SO • Soil, SB.: Scdimcn~ SL- Sludge, SS - Surb:e Soil Samplcs, WQ -Aqueous Bl211k Samples (trip, equipment, •mbicnt, eic), SQ = Soil Blanks 

S.) Sample Analysis Requested: Analyticol method requested ond number cf conlaincrt provided for e.1Ch. 

G.) _Qualhy assurttn<:e somples ""' .,.;gned by dote (ddrnmyy) and I he sample number associated with the sample (01, 02, etc) (e.g. Equipment blank colltcted in associatio• with MW-1 on I 0/10/99 win be d.;ignated 1010990 I in !he Equipment Blank Lo1 Control 

.. 
.• 

fl 
r-f 
u 
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, . I . ;:2-\? e; )[tj~ Page: I ofl 

~ NATIONVIEW ~t 8081001 01.02 Project No: 

COC Number(!): 09052008-02 

Chain. of Custody and Analytical Request UMSNumber: 

Facility/Base I.D.: Holloman Air Force Base, New Mexico Simple Analysk Requo.sled CSl Quality Assurauce Sa10ples Ill 

Project/Site Name: Basewide Background Study . :s "() 

It 
0 

* .... 

i ..... ..... * * "' d d ~ * * "' Client Name: US ACE lt * ':, .\1 ' 
* 

..... "' " :'1 0 '? 
.., 0 ., ~ ;g 

!l 
.., 

~ Ill r}l 
; :i ·a .... 

'3 .., Ambieot Blank Lac E<plipmeot Blank Lot Trip Blank Lot Control 

C. McGriff .g ~ Collected by: " :8 ~ ~ Control Number Control Number Number ·s -;;;-

" ;!;! ol ;g j ·.: lii '0 g 0 
~ = Time 0 J>: a .~ 

Sample Depth SA Codo = Sample 
'l; ~ < z " i:i 

Field Sample 10. ERPlMS LOCJD . Date Collected Collected 1 .!11 Cl) li fl (300.rada!Mu) (15 OaraCicr.l Ma<) ( dd-mrrvn-yyyy) (Military) (beginning ·ending) l'l Ill Matrix 14> 
~ {!. 

(hhmm) z 

MW37-0G 4-Scp-08 1535 - N 1 WG 13 8 8 8 8 8 8 8 .=. 

-
- -

- .. 

-
-
-

-

-

- .. 
COMMENTS: * Total Metals -UNFILTERED, Dissolved Metals - FIL T.ERED 

** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
Short Hold Time!! *'"*Nitrate- E353.2 & Nitrite- 4500 N02-B 

. ***~)fate- 9056 & Sulfide 45008-F 
___, /~ 
~ ~ CIISI~dyTnnsftnPrlortoRccelplbJ'Loboraltry • '·: Sample DcliY!ry Details I Loboralory Receipt 

· ~ r.,.. ~ignedJ {; · r .... Delivered Ditectly to Lab: ShippCd No.: 

· Melboo of Shipment: FedEx Airbill Number: 799900352862 71/f/11/f ~ ISJO~:'IGOO · I. , q [«"b~)<> 
~ / /./ 2 .. Aualytical Lab: STL _/i Delivery Location: Arvada, CO 
3. v 3.· Lab Recipient: ~ ~ fV'I., Delivery Datelfimc: "1 / {,.f }(' 8~ . ' --~~- _ .... ___ , _ _. __ .... __ ...__ ·-· •• __ ,_..,t,- -· _. ._ . .___, ,. .......... --- \." ~--' . "'- 1"-'" _. I 

• 2.) Sample T:ypc (SA) Codes: N = Nonml Somple, TB -Trip Blank (-c) Sample, FD =Field Duplicate (-a) Samples, FR • FJeld Rcplic:ate (·b)~ .1!8 = Equipmel)l Blank (-d) Samples, MS =Matrix Spike, SD • Matrix Spike Duplicate, AB • Ambient Bbnk (-c) 

3.) Sample Number. Unique sample number collected from a particular location per day. (e.g. Groundwater sumple collected fromMW-loo 10/10199• 01, if511111Jllcdagain on 10/10/99• 02, etc.) 

4.) Mntrix C..te.: GS • SoilGa:s, WG • Growxlwatcr, WS -Surface Water, SO • Soil, Sli • Scdim<:nl, SL • Sludge, SS- Surface Sml S..-.,Jcs, WQ- Aqueous Blank Samples (trip, equipwnt, ambient, etc), SQ = Soil Blanks 

5.) Sample Anolysis Request<:<!: Analyti<al method requested and numberofconto!ners provided for each. 

5.) QuolityassuranceSliJ11IIes.,. assigned bYclatc(ddnmyy) and the sample number associated with the sumple (01, 02, etc) (e.g. Equipment blank collected inassoclaricnwith MW·l on 10/I0/99will be designated 10109901 in lheEquipmenl Blani:Lot Control 

---,-----i--· --···- . -·~··-··· ·-- r:-,.~~;_..,,.,...,_=-:-,.-_r_.-ro-_o-!. ·- . -----~~--~,..·-r••;,; -- . .. ·:.-·--·-··-·---·-

.. 
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Chain of Custody and Analytical Request 

Facility/Base LD.: Holloman Air Force Base, New Mexico Sa.ipJe Anal,.l! Requested l.!l 

1
Project/Site Name: Basewide Background Study .:S 

~ ,.... .... 
~ * ci o· * 0 .. * Vl 

Page: 1 ofl 

ProjectNo: 8081001 01.02 

COCNwnber(l): 09032008-02 

L~SNumber. ________________________ __ 

Qoallty Asourancc Samplos Ill 

() 
0 

* 
..,. 
"' * N 

* ~ * Client Name: US ACE ~ * 
..... 

0 '? 
ll 

... H 
·~ C. McGriff c * -5 Collected by: ~ ~ -.:> 

0 -:~ -8 ~ ~ !fl 

1 i 2fi " Cl) 

] 

:!:1 
0 

"' "' " ~ 
Ambicnl Blank Lol 

Control Number 
l!quipmtnt Blank Lot I Tiip Blank Lot ConllOII ~ 

Coatrol Nvmbcr Num~r 8 
;!:1 E g 3 ., ;! ~ a .~ 

I Dale CoJIOCied I c!:ed l Sample Depth ~~SA C<xlcl ~= I, SarJvlc 
'0 g z ·:i Q 

Field Sample ID · I !iRPIMS LOCID .8 -a Cl) i (3D C..D<Im Max) (JSa..u-..Mu) (dd-mmm-:m')') (MI1itary) (beginning- ending) Ill • 1'1 Matrix 1'1 
~ ~ E-< 

(hh!M1) 

MW38-0l 4-Sep-08 945 N WG 13 31313 3 3 3 3 & 

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 
** Radchcm =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 4500S·F _ · · 

.....---, ~ 1Sample label says MW-38-01. however, it should lie MW38-0l -please report as such. 
Custody Transfers Prior to :Rcffipt by Laboratory 

-~~....s;a~-:pa.e 9/4/081600 

Sample Delh·cry Details I Labontvl')" Reaipt 
______ Shipped No.: .. 

Fecll!x · ·Airbm Number: 
~(signed} Date TUllO 

~ . ft/Llr' 't~'}<) 
2. _______ _ 

Delivmd Directly Jo Lab: TUlle 

I. 7985 0558 1352 Mclbod or Shipment: 

Analytical Lib: STL Delivery Localkin:-
{J~ DcliveryDatc/Timc:. 

Arv:lcb,CO 

'11 r~ If? R-30 3. Lab Recipient: 3. 
l.l Chni• of Custody Number= dale rollcctcd +custody number (e.g. 09-02-1999-01 '--"" ~. 

2.) Son>ple Type (SA) Codes: N =Normal Sample, TB =Trip Blank (-c) Sample, FD • Field Duplicate (-a) Samples, Fll• F'ldd Replicate (-b) S~ EB • Equipment Blan.'< (-d) Samples, JIIS • Jv!otrix Spike, SD =Matrix Spike Duplicate, AB • Ambient Blenk (-e) 

3.) SiU11p1c Number. Unique mmplc number wll~tcd fi"om a particular loartion per day •. ( e.g. OroundwnterS3mplc collected &omM\V-1 on 10/IMilSJ• 01, if sampled again on 10/10199-02. etc.) 

4.) Motrix Codes: GS - Soa o.._ WG • Groundwater, WS Q Surface Water, SO • Soil, SB- Sediment, SL- Sludge, SS- So.-face Soil Samples, WQ • Aqucoos Blenk Samples (trip, equipment, ambient, etc). SQ = Soil Blanks 

S.) Somple Analysis Requested: Analytical method requested and number of contnitlers provided for each. 

G.) Quality assurance samples arc assigned by date (ddnmyy) and the sample number associated with the sample (OJ, 02, elc) (e.g. Equiprncnl blonk coBected in asscciation 1vith M\V-1 on 10/10199 will be designated 10109901 in the Equipmenl Bbmk Lot Control 

.-:. .. 
~ ·. 

u 

2 
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M/NATIONVIEW 
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Page: · 1 ofl 

ProjectNo: 8081001 01.02 

COCNumber(l): . . 09052008-05 

Chain of Custody and Analytica~ Request L~SNumber. ______________________ ___ 

Facility/Base I.D.: Holloman All- Force Base, New Mexico Sample Analysis Requested "' Quality Assuran« Samples 1'1 

Project/Site Name: Basewide Background Study :5 ~ I * * .... .... 
~ * M 

ci ci * * .1') .. * * .... .,., 
" "· * 0 ;a lil '1 "' ·j; "' i ~ 

Il-l ~ ll:l "' ; :~ 
.. 

"' -~ ~ il 
~ 

·a ] en 
~ 

! "' 0 Gl 

ClientName: USACE 
Ambient Blank Lot I I!quipmenl Blanc Lot I Trip Blank Lot Conlmll ~ 

Conlml Number Control ~'umber Number ~ Collected by: C. McGriff 

Field Somple ID 
(30 Cllaractm M•) 

TDS-MWOJ-a 

BRPIMS LOCID 
(U Clmxlm Mu) 

Date Collected 
(cfd.mrnm-yyyy) 

5-Sep-08 

Time 
Collected 
(MiUtary) 
(hhnmt) 

1045 

Sample Depth ISACodel = I ~. 
(beginning. ending) PI PI Matrix 141 

FD 1 WG 

COMMENTS: • Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

~ 
0 ~ 

ll .!! 

'l! .. 
~ ~ 

13 E 

~ -~ 
0 

~ ! 0 

~ Ill :a iS u :z; en a 
~ 

EIE 8 8 8 8 8 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
*** Nitrate~-E353.2 & Nitrite - 4500 N02-B 

· ~SiiT~ulfide 45008-F 
~ _·7. 

~~,_,.,,,.., . .._.., .... ......., . 
~.8~ · lc r- . ~-·Dale Tono 
v .~ ros I60o 1. er/th dJl;fll 

. i . 
3. 3 .. 

Delivered DirecUy to Lab: 
Sample Delivery Dct•itS I Loborotory llecelpt 

______ Shipped No.: 

•• 
1Mcthod of Shipment: FedEx Airbill Number: 7980065127is . 

Analytical Lab: , STI., · Delivery Location: 
Lab Recipient/":)~ Delivery Datefl'ime: 

Arvada, CO 

t.) ChainofCustodyNunlbcr=dalocollecto:d+custodynumber(e.g.09-02-t999.()J) ~ I ·-
W/t.-1~ f~Q: 

2.) Sample Typo (SA) Codes: N = Nonml Sample, TB =Trip Blank (·c) Sample, PD =Field Dupticotc (-a) S~l ... FR • rock! Replicate (-b) SaiJ1>1es, EB •llquiprnent Blonk .(-d) Samples, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB • Ambicot Blank (-c) 

3.) Sample Number. Unique sornp1c number co11ccled from a partiwlar locution per dny. (e.g. Groundwalcr sample wllcclcd lfom MW-1 on 10/10199- 01, ihamplcd again on 10/10199 - 02, etG.) 

4.) Matrix Codes: GS ~ Sotl Gas. WG= Groundwater, WS = Surfucc Water, SO= Soil, Sl! =Sediment, SL= Sludge, SS- Surf'ac:e Soil sUnpl~. \VQ = AqO<OUS Blank Samples (trip, equipment, ambient, etc), SQ =Soil Bbnb 

5.) Sample Analyss Rcque.sted: A113lyticll method requested and number of containers provided for eack. 

6.) Quality nssurnncc samples an: assigned by dale (ddnonyy) and the sample number associated wltli the sample (01, 02, etc) (e.g. E,uipment bbtk collected in association with MW-I·on 101!0199 wiU be designated 10109901 in the Equipment Blank Lol Control 

4 
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~~NATION_VIEW ' Page: I ofl 
,;4-1!) 

8081001 01.02 ;7: f2- I . Project No: 

(1/cP/'i' CDC Number(!): 09052008-03 

Chain of Custody and Analytical Request LIMS Number: 

FacilityiB'!SC I.D.: · Holloman Air Force Base, New Mexico Sample Anal)-.ls Requested IS) Quality A>.unoncc Samples 1'1 

Project/Site Name: Basewide Background Study < (..) 

~ 
0 

* ;)!; ..... ~ .u * * "' 8 ·0 * * .:g Client Name: USACE 0 * ·2, * * 0 * "' 0 " ~ ~ ".' m :~ li "' 5 ~ Cf.) 
AmbieDt Blank Lot Equipmcot Blank lot Trlp Blank Lot Control 

c. McGriffnLi'.h~:f'FrJ/1 
. 

-~ "' ~ il Collected by: " * -5 ·a ~ ~ Control Number Control Number Number • i! -;;;- .s .:; 
!l :a "' ~ j ·r; 

~ 
0 

~ ~ ~ .a ~ Tiffic 
Somplc Deplh SA Code = ~e "a .t:. z '3 Field Samplo ID l!RPIMS LOCID Date Collected Collected ll 1 til fi 

(30 Ch:ar:~dtn: Ma~t) (15 a...-.. Mu) (dd.rnrnm-yyyy) (Milital)') (beginning· endirig) (l) PI Matrix 1'1 I {!. 
(hbmml. 

MW24-01 5-Sep-08 1215 . 
N 1 WG 13 8 8 3 8 8 8 8 !3 

. 

. 

. . 

. 

-
. 
. 
. 
. 

COMMENTS: *Total Metab ·UNFILTERED, Dissolved Metals- FILTERED 
** Radehem =Lead, Radium 226, Radium 228, Isoto~ic Thorium, J~otople Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B . 

· ~ . ****Sulfate- 9056 & Sulfide 4500S-F · 
. _......_ ~ 

/.~~ ~ CustodyTnon•F=PriorloRtoelptbyLnbornto1)' 

~_:" r- ~.,,_ 
Samplo DeliYt1)' J>etoils I LoborotOI)' Receipt 

Date ·Tme Delivered Direotly to Lab: Shipped No~ 

qlh6~ ~~~.) Method of Shipment: FedEx. iliill Number: 798006511258 9/510& 1600 l.~:p=~ 
sn., b Arvada, CO '{ '7 7 . 2. Analytical Lab: Delivery Location: 

3. I 3. Lab Recipient /" ~~ ...:.- Deliverv Datcfl'ime: .7 Jr .. IR- 0.9~C) 
,, -. #' ... • I""' ··- _ .. -·-··- _. _ _. ......... ~ ........... 
2.) Somplo'l)pe (SA) Codes: N • Nonnol Sample, TD • Trip Blank (-<:) Sample, FD • Field Dopli<:ato (.a) Somples, FR • F'oelci ~-· (-b) S0ft1>1es, I!B =Equipment Blank (:d) Sampl,., MS =Matrix Spike, SD • Matrix S~ike Duplicate, AB • Amhicnt Blank (-e) 

3.) Sample Number: Unique somple number collected fiom • porticular location per day. (e.g. Groundwater .. mplc ~llected fiom MW· t an 11!110199 = Ot, if san1ptcd again on 10/10/99 = 02, etc.) -~ 
4.) Matrix Code>: GS c Soil o ... WG = Groundwater, WS • S~ Water, SO = Soil, SB- Sediment, SL- Sludge, SS • Surlilte Soil5an1Jics, WQ • Aqucollli Blank Samplo:s (trip, cquipmcnJ, ambient, etc), SQ =Soil Blonks 

S.) S:unple ~nalysi• Requested: Anlllyticalme~hod requested ond number or contalnCI> provided for eocl!. 

6.) Quality ossurnnce samples""' assigned by d>tc (ddmmyy) and the Sllmple number ossocia!ed with the samp1t (OJ, 02, otc) (e.g. Ilquipmenl bbnk collected in ossociotion with MW-1 on 10/10/99 will be designated 10109901 in the Ilquipment Blank Lot. Control 

w:...,. 

a 
. t 

~ 

2 
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r:-fL ( 
~~ NATIONVIEW ProjectNo: 8081001 01.02 

COCNumber(l): 09052008-01 

Chain C?f Custody and Analytical Request ·~sNumber. ______________________ ___ 

Facilityffiase J.D.: Holloman Air Fqrce Base, New Mexico Sample Analysis Requested CSl QllliiU)' Assantnce Samples"' 

Project/Site Name: Basewide Background Study 
< 

Client Name: * USACE 
i1 

Collected by: C. McGriff '3 
~ 
~ 
0 

"' ' J 
Ani>ient Blank Lot 

CoJ!IrnlNumber 
Equipmeat Bb>k Lot I Trip Blanlc Lot Control I ~ 

CoDtrolNuniler Nwnber ~ . c 

F'oeld SampleiD 
(30 Cloondco$ Mox) 

IBWBG-SB04-0.5 

[ . . 
BWBG-SB04-23 

BWBG-SBD4-45 

BWBG-SB03-0.5 

BW.i3G-SB03-15 

BWBG-SB03-30 

BWBG-SBOS-0.5 

BWDG-SBOS-18 

BWBG-SBOS-35 

BWDG-SB0?-0.5 

BWllG-SB07-18 

l!RP!MSLOOD 
(t5Cioatadcr..Mu) 

' .. 

Dale Collected 
(cJd.mrnrn-Yl')'l') 

4-SeJl-{)8 
... 

4-Sen.:Os 

4-Sep-08 

5-Sen-08 

5-Sep-08 

5-Sen-08 

5-Sen-08 

5-Scp-08 

5-Sep-08 

5-Scp-08 

5-Sep-08 

Timo ·~ 
Collected ~ Jl 
(Mmtary) Matrix 1'' !i 
Chhnvn) Z 

1315 N 1 so 2 

1430 N 1. so 2 
.. 

1413 N .. 1 so 2 

810 N 1 so 2 

900 .. ' N 1 so 2 

855 N 1 so 2 

950 N 1 so 2 

1030 N 1 so 2 

1020 N ·. 1 so 2 

1115 N 1 so 2 

1150 N 1 so 2 

j 

3 3 
· . 

3 3 

3 3 

3 3 

3 3 

E 8 

E 8 

3 8 

3 3 

.3 E 

3 8 

BWDG-SB07-35 I . I . 5-Scp-08 I . 1145 I - I N f·. 1 r so I 2 I 3 I 3 

COMMENTS: ** Radchem =Lead, Radium 226, Radium 228, Isotopic. Thorium, Isotopic Uranium,. Carbon 14 

/} ....---, 
CU31odrTransfcrs Prior to Reeelpt by Laboratory So;.,plo Dr:llvory Details/ Laboratory Receipt 

~) Da\P T'""" 

1: ~ . tJ~~'l 
2 .. ________________ ___ 

3. 

______ Shipped No.: ____ _ 

Method ofShipme1it: FedEx Airbill Number: .:.79=.8:o:S:..:064:;:.:.:2:::S.::.368:.::... _____ ...:._ __ _ 

Analytical Lab: . STL Delivery Locatillu: Arvada, CO 
LabRc~ipient: f"', ~-0....,__.. Delivery Date/Time: ";) (.,p f \( '\?30 

Delivered Directly to Lab: 

1.) Choin ofCuslody Number~ dale c:olleaed +custody number (e.g. 09-02-1999-01) . -u 
2.) Sample Type (SA) Codes: N • Nclrmal Sample, TB =Trip Blank (-c) Sample, FD • Field Duplieote (·•) Samples. FR = Fo:ld Rcplicalc (-b) .S"""Ics. BB • Equipment Blank (-d) Sampl,., MS • Ma1rix Spike, SD- Matrix Spike Duplicate, AB • Amlimt Blank (-c) 

3.) Sample Number. Unique sample number collectedlioma particuladoeation per day.' (e.g. Groundwater sample collected fiorn MW-1 on 10/10199 • 01, ifsample.fagain on 10/10/99 = 02, etc.) 

~-) Matrix Codes: GS • Sotl Gas, WG • Groundwater, WS =Surface Water, SO= So~. SB•Sedimen~ SL= Sludge, SS=Sucface Soil Samples. WQ=Aqueous Blank Samples (trip, equipmcn~ ambient, etc), SQ = Sotl Blanks 

5.) Sample Analy>is Rcquo:sted: Analytical method requested and number of containers provlded for each. . 

G.) QuaUty assurance samples arc :ISSigned by dole (ddl11rllJY) and the sample number associated with thc sample (01, 02, etc) (e.g. Eqnipcn:nt blank oollcclcd io assoc;.tion with MW-I.on 10/10/99 will be designated 10109901 in the Equipment Blank Lot Control 

A 

A 

A 

A 

A 

A· 

A 

A 

A 



ft~jNATIONVIEW "'f."' rage: 1 OI 1 

Q"" 
"Df/1~. Project No: 8081001 01".02 

t+-\, 
COC Number(!): 09072008-07 

Chain of Custody and Analytical Request LIMSNumber: 

Facility/Base LD.: Holloman Air Force Base, New Mexico Sample Analys!J Reque.sted 1" Quality Assurance Samples'" 

Project/Site Name: Basewide Background Study :s u 
0 

~ * ;,; ..... ..... 
~ * .. "' USACE 0 0 .. * ol'l Client Name: .. 

~ * * 
..... "' 0 " "' 0 ";' m 

~ 
0 

G "' E! ::? "' Ambient Blank Lot Equipment Blank Lot Trip Blank Lot Control ., 
:~ "' ! 1l Coilected by: C. McGriff " . :8 ·a " (;;onuoJNumber Control Number Number ·s ~ :g .a § ~ ;g 0 

~ ! 0 ~ lil Time '"il 0 :a iS s .. "' < u z :I 
Field Sample 10 ERPIMS l.OCJD Dale Collected Collected Somple Depth SA Code Nuni>et Sample 

~ 
.!1 <I) !i (30 oiradas Max) {IS CIDiocla> Molt) (dd-mnvn-yyyy) (MUitllf)') (beginni!'g • ending) (2). Malrix ... fl 

(l) 

" ~ !"! 
(hhmm) z. 

MW30&33-02 7-Scp-08 1740 - N I WG 13 E 8 8 8 E 8 8 8 

-
-

-
-

--
-
.. 
-
-

COMMENTS: "Total Metals -UNFILTERED, Dissolved Metals -FILTERED 

"* Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
Short Hold Time!! ***Nitrate- E353.2 & Nitrite- 4500 N02-B 

/Y ****Sulfate- 9056 & Sulfide 4500S-F 

A ) 

4.ff#/_4i/ Cuslody Traasfers Prior to Re.,.lpl by Lnborntory. Snmple Delh•ery Details I L:aboralory R=lpl 

I~ 
T"IRIO n.ived by (s~ · Date TIIIIO Delivered Directly to Lab: Shipped No.: 

9181081600 1. .,.....-q· /..;) dl~a Melh<\d ofSilipment FedEx Airbill Nmnber: 799370920521 
[-v/v j / 2 .. 7r. Aaalytii:al Lab: STL Delivery Location: .Arvada, CO 

P' 3. 1/ 3. 
v i Lab Recipient: '1'.>-~ Delivery Datefl'ime: qh/ox · b!f:]n . 

4 ... "'- •- .. 
. _. __ .... L ·-- .. _._ ... lynumtx:r(o.g.09-02-1999-0I) • ~-~&f-t><f 

2.) Sample Type(SA) Codes: N•Norrm!Sample, m•Trip Blank (-c) Sample, FD =Field DuptiC11le (·D) Samples.FR•Fodd Replicate(·b)Samples. EB• Equipment Blank(-d) Sainples, MS •Matrix Spike, SD •Matrix Spike Duplicate, AB~Ambient Blank(-c) 

3.) Sample Number. Unique sample number eolleeled fiomn pal1~1ar location pcrdny. (e.g. Groundwater sample coltcckd &-omMW-1 on 10/10.'99-0I, ifsompltd again on 10/10/99 ;.02, etc:.) 

4.) Matrix Codes: GS • So~ Gas, WG- Groundwater, \VS =Surface Water, SO =Son, SB • Sediment, SL • Sludge, SS • Surface Soa Samples. WQ =Aqueous Blnnk Sampla (trip, equipment, ombient, etc), SQ • Soil Blanks 

5.)-Samplc Arn1lysis Requested: Anill:ytical method requested and number of containers provided for ~:ach. 

6.) Quality assuranccsan1J(cs aro assigned by date(~) :md the sample number associated with the sample(OI, 02, etc) (e.g. Equipment blank collceled in >SSociation with MW-1 on 10/10199 will be designated 10109901 in the Equipment Blank Lot Control 

l 

a 
t 
8 
u 

4 



---------,,-' 
f J\ - 1 ofl 

~~ NATION'f:IEW 
Page: 

~~q~-v' Project No: 8081001 01.02 

COC Number(l): 09072008-06 

C~ain of Custody and Analytical Request LIMSNumber: 

'· 

Facility/Base J.D.: Holloman Air Force Base, New Mexico S.mple Analysis Requested(') QuaUtr Assurance Samplts 1" 

Project/Site Name: Basewide Background Study. ~ u 
0 

!.;: * " * "' )ii ... ... 
Cf * "' ~- 0 * * ~ Client Name: US ACE 0 * "' 0 * * ... .. 

'";' "' 0 .!! ~ 0 

"' ·g 0 a !! "' a ~ v "' Anilient Blank Lot Eqaipmcnl Blaol< Lot Trip Blank Lot Control 

~ 
.. -~ -~ ~ ~ "" II 

Collected by: T.Lucero ~ ~ ~ " Control Number Control Numb<r Number 8 ~ 
> 

3 
0 ·.: l () () 

~ 
.. J 0 l "' Time '0 g ~ .1<1 6 ~ 

.!!l 

ERPIMS LOCID Sample Depth SA Code = Sample < z Q 
Field Sample ID Dale Collected Collected j j en '3 

(30 Charo<t<n Max) (IS a....a,.. Max) (d<J.rnmrn-ffl'Y) (MUitiUY) (beginning- ending) Ill Pl Malrix I'> . 0 .. .(hhmrnl 
• !:" 

- ! 3 3 B B 8 8 3 8 · MW30&33-0l 7-Sep-08 1722 N 1 WG 13 3 

,. - : 

-

' 

-
-
-
- .. 

-
. - ' 

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 
** Radcltem- Lead, Radium 226,.Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 · .. 

Short Hold Time!! *"*Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 45008-F 

/7, // 
Cwtody Tnn5fers Prior to Receipt by Laboratory Sample DeUvery Del ails I LaboratorY Receipt ~~··· rune i?-c-- """""""""'"'"'"' ...... "" ~ . 

918108 1600 . 1. Method ofShipmcnt: . • • FedEx · Airbnl Nwnber: 799370920521 · • 

£.!_'I v v 2. 

. Lf 2l.i di')o 
Analytical Lab: STL ·. DcliVCIY Location: ·Arvada, CO 

( 3. y 3. 
-~ -~· --- . LabRccipicnt~~ '1'='~· DeliveryDalerrimc: '1/ttfo~ 0"1'."~--

1.) Chain ofCustodyNumber•dotecollected+custody .. nnbe<(e.g_ 09-02-1999~1} • . • ~-A '-1- t> 't 
2.) Sample Type (SA} Codes: N • ND<mill Sample. TB- Trip Blank (·c) Sample. FD •l,'icld Dupli<:ate (-a) Samples, FR =Field Replicate (-b) Somples. EB D Equipment Blank (-d) Snrnples, MS = Malri< Spike. SD = M"rilc Spike Duplicate. AB = Ambi<nt Blank (-e) 

3.) Sample Number. Uniquesamplcnumtxrcollected troma particular lccalion per day. (e.g. Groundwater sample coilcaed fromMW·I on lc.'ltii99=0I, ifsompled again on 10/t0/99=02, etc.) 

4.) Matrix Codes: GS =Soil Gos, WG a Groundwater, WS • Surface Water, SO • SoH, SE =Sediment, SL =Sludge, SS =Surface Soa ~ WQ =Aqueous Blank Somples (trip.~~Quipment, ambient, etc), SQ =Soil Blanks 

5.) Sample A""1ysis Requested A..tytical method requested ond number of containers provided for Cl!ch. 

6.) Quality ..Surancc samples orcas5igntd by date (ddlml)')') and Ike sample nwnber2SSociated with thcswnplo (01, 02, clc) (c.g.l!quipmcnt blank eoUetted in association with MW-1 on 10/10/99 win be designated !01!)9901 in the Equipment Blank Lot Control 

! 



;;: . 

~~NATIONVIEW '.'Jl, Page: 1 of! 

Project No: 8081001 01.02 ~(~{p~-v 
cqc Number(!):· 09072008-04 

Chain of Custody and .Analytical Request LIMSNumber: .. 

Facility/Base I. D.: . Holloman Air Force Base, N:ew Mexico Sample Analysis Requested 1" Q!JaUry Assurance Sam pits (I) 

Project/Site Name: Basewide Background Study :s ~ .... 
* ~ ... 

lii .... ,.... 
~ * * "' ~ ci * * ~ Client Name: US ACE 0 * "' * " " * '? "' 
0 ~ .,., ~ lil ~ Ill !l ..,. !§ "' Ambient Blank Lot Eq~Biank~ Trip Blank Lot Control .. :~ 

.. "' ~ t Collected by: C. McGriff c .d ·s ~ Control Numlx:r Co•rolNUIIb:r Numlx:r !! 3' u en 

~ 
0 -~ ~ c 

~ ~ J 1;l B 0 
.~ .. Tune 'a 0 a .J::! ~ s~ v z p 

Field Sample ID l!Rl'IMS LOCID Date CoD~:cttd CoDccted Sample Depth SA Code Number 
Saoqic· 

I 1 en '3 
(JO ClloradeR Max) (IS Omadas Max) (dd-riunm-:mY) Q<!aitnry) (beginning- ending) ,(2) 

PI Matrix 1'! {!. 
J (hhmm) 0 

SS61-MW01 7-Sep-08 1525 - N 1 WG 13 8 3 3 3 3 8 3 "" 
-
-

-
-
-
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals -FILTERED 
** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 · ' 

Short Hold Time!! ***Nitrate- E353.2 & Nitrite- 4500 N.02-B 
· **~ulflitc -9056 & Sulfide 45008-F 

/1 / / \ 

l · .··:;~ CastodyTnnsfenPriorloR ... ipl b;yLnbonlory Sample Dtllvery Details I Labo~lory Receipt 

(S' Date ~ ~(signed) l;f'i~ Tnne. Delivered Directly to Lab: Shipped No.: 

Method ofShipmcnt: Fcdllx Airbill Number: 799370920500 vr-~ 0 9/i!/08 1600 1. . . r-ct/3-o 
rf. ""/ -../ · 2. • · Analytical Lab: STL Delivery Location: Arvada, co 

3. I 3. Lab Recipient: ·?. ~'Dclivczy Dace/Time: -~1,/d';- 0"1:71\ 
1.) Chaiao£Cu.stodyNurnbcr•datccollc:c:ted+custodynunixr(c.g. 09-02-1999-01) :1~ :l..'f-<> "f 
2.) Sample Type (SA) Codes: N = Normol Sample. TB • Trip Blank (·c) Sample, FD • Field Duplicate (·a) SIIIT1'1c:s• FR = Fteid Replicate (-b) Samples. l!B ~ l!quipmear Blank (-d) Samples, MS =Matrix Spila:, SD • Marrix Spike Dui>Jicatc, AB • Amllicnt Blanl: (-<:) 

3.) Sample Number. Unique5amplc:n11J1'1bercollectcd lfomaparticular location per dny. (e.g. Groundworer sample collc:dcd fromM\V-1 on JO/Jill99• 01, if~again on 10/10199=02, elc.) 

4.) Matrix Codes: GS = sOit Gas. \VG = Groundwater, WS =Surface Water, SO = Sofi, SB = ~ediment, SL = Sludge, SS = SwiDcc S01l Sarrples. WQ • Aquccus Blank Samples (trip. equipmcnl, ambient, elc), SQ ~ Soil Blanks 

S.) SDmplc Analysis Requested: Analytical method rcqueslc:d and number ;.f' containers p~vidcd for each. . 

G.) Quality assllnUlCc wnplcs arc assigned by dale (ddnmyy) and the sample number associated with the sample (01, 02, etc) (e.g. EquipmeiJt blanl: collc:cted in association with MW-1 on l0/19f99 wiD be designated I 0109901 in Jhe Equipment Blank Lot Control 

a 
II 
1l 
8 

1 



1'ag< 1 or 1 ft,Vj NATI.ONVIEW 3/t( - --- -

.,. ·qLtt~'"~ Project No: 8081001 01.02 

COCNumber(J): 09072008-05 

Chain of Custody and Analytical Request LlMS Number: 

Facility/Base I.D.: Holloman Air Force Base, New Mexico Sample Analysis Requested 151 QuaUt)• Assur.:aace ~mplcs C'> 

Project/Site Name: Basewide Backgrot!lld Study · ::s u 
0 

~ * ;:;!; 
1:: .... .... y * * "' § g d 

... 
* .a· Client Name: USACE * "' 0 * * . ;;; .. 0 ·~ 
., 

"' a "' m ..., ""' 0 e "' '<!" Q:l "' Ambient Blank Lot l!quipment Blank Lot Trip Blank Lot Conlrol . 
~ :~ ·8 ., 

I '3 "' T. Lucero ·a * ~ Control Number Collected by: ~ ""' ~ ConlrOI Number Number 
§ 0 ·.: 

.~ J -~ ~. 0 s ~ Time 
Sample Depth SA Code = ~e . '!; 6 z "3 l:i 

FieldSaiT!lleiD ERPIMS LOCID Date Collected Collected II .!} en 13 
~ .l!! (300-Max) (IS O..IXICIS M,.) (dd-111111m-yyyy) (MiHtary) (beginning- ending) P> Pl Matrix<'~. 

~ ~ 
(hbmm) £ 

MW-19-01 7-Scp-08 1525 - N 1 WG· 13 8 8 8 8 8 8 8 8 

-
-

-
. -
-
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 
** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotoeic Uranium, Carbon 14 . 

Short Hold Time!! **""Nitrate- E3S3.2 & Nitrite- 4500 N02-B 

...... 
~ ,..._,AJllJale- 9056 & Sulfide 45008-F 

/g/ 

;{Kft Ddo 

CustodyTnnsll!rs l'rlor to Receipt by Labontory Sample DeUvetl· De lolls I Labonotory Receipt 

'Tnnc ~by (signed) Dote Tane Delivered Directly to Lab: Shipped No.: 

...._ ....... 918/08 1600 Mctllod of Shipment: FedEx Airbffi Number: 799370920510 

1.#'/"v \ 
1. j'(Cf~ g- rf} Jo 

- 2. .. Analytical Lab:~ Delivety Location: Arvada co 
3. Lab Rr:cipieut: -----1P. 7':..1f.A' Delivety Date/rime: 9 /1/o!? O"l:7o 

1.) Cilain of Custody Number= date collected+ <UStodynumber (e.g. 09-02-19!>9·01) , a.- :2 4J- <> 9 
2.) Sample T)'IIO (SA) Codes: N-NDmlill Sample, TB =Trip Blank (-e) Sample, FD • Field Duplicate (-a) Samples, FR"' F>eld llcplic:atc (-b) 5aQiplcs, EB •l!qllpment Blank (-<I) Samples, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB =Ambient Blank (-e) 

3.) SDlllp!c Nwnber. Unique sample uUillber collected rrom a particular location per day. (e.g. Groundwater Sllmple collected ltom M\V-J . .on 1011(~9!>· 01, if sampled again on 10/t0/!l9 = 02; etc.) 

4.) Maori• Codes: OS • So~ Gas. WG• Ground-er, WS • Surfaoe Waler, SO • Soil, SE • Sediment, SL- Sludge, SS • Surfocc So~ Samplcs,.\VQ • Aqueous Blank Samples (trip, equipment, nmbicnt, etc), SQ • Soil Blanks 

5.) Sample An•lysis Requested: Analytieal method n:qucsted and number of containers provided foreaclt. · . 

6,) Quality iiSSUrancc sarnp!a arc assigned by date (ddmmyy) and the sample number associated with theSlUllple (01, 02. etc) (e.g. Equipmcllt blank colltctcd in association with MW-1 on 10/10199 wm be designated 10109901 in tl!eEquipmtna BiaJik Lot Control 

. ··----------·---· ··-----

It 

s 
~ 
u 

2 
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7 } 

~I NATIONVI_EW ~;r"c 
Page: I ofl 

8081001 01.02 
~lq~f 

Project No: 

f)tt: COCNumber(l): 09082008-04" 

Chain of Custody and Analytical Request UMSNumber: 

-
Facility/Base I.D.: Holloman Air Force Base, New Mexico Ssmple Analysis R.ques~ed l'l Qu~lity Amlrsnre Samples Cf) 

Projeci/Site Name: Basewide Background. Study :S ~ ~ * lii - - y * * ... 
0 0 * * ~ Client Name: US ACE ::: * 0 * * * 
..... "' 0 .!! ~ 0 '7 

,.... 0 s "' li Ill ~ ·.a 
~ "' Ambient BIW: Lot Equ;p..- Bta.k Lol Trip Bl:udc Loe Control l ] 1 

.., 
C. McGriff . " * :g " " Conlrol Nuniber Conlrol Number Number · Collected by: "ll ~ 

"tl en -a ·;:: -I! " ~ ... 0 ·8 1!: ~ a J9 .!; rune Sample "0 G z "il A 
Pick! Somple ID ERPIMS LOCID Dale Collected Collee!ed Sample Depth SA Code Sluq>le I; -3 en 5 (30Ch:lr.....,Max) (bcgiMing- ~ding) Pl. 

Number 
Malrixfl) "E (UCbon<lasMu) (dd-nmn-yyyy) (M~itlll)') (J) ~ 

0 

-(hhmm) ~ """ 
MW04-0l 8-Sep-08 . BOG - N 1 WG 13 3 8 E "" 8 8 8 8 

. -
i -

-
-
- -
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals -FILTERED 

** Radcbem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B .. 
***"Sulfate- 9056 & Sulfide 45008-F 

/7 

--~ ~ Cu.slod)"Traosrors_J"rlortan. .. lptbyLabo~~lory Sample DcliYOry Details I Laboratory ~I pi 

R • · Dol '1"1m0 - ~r:dl- Date Tmo Delivered Directly to Lab: Sllippcd No.: 

Method of Shipment: FedEx Airbill Number: 79990101909376 I. /N'/'?J7/ 9tBto81600 · I. - 1f:l4J o'/1o 
'Lf' // v/ / · 2. - · · Analytical Lab: ~L Delivery Location: Arvada. CO 
3. / I 3 .. Lab Recipient: 'A....A../7fi!."IIP~ • DelivcrvDate'l'imc: 9/9/o I> 0'1:70 . ~ ..... . ·- ... -· .. ---------. )-~'l-01_ 
2.) Sample Type (SA) COO..: N =Normal Sample. TB • Trip Blank (-<:) Sample. FD • Field Duplicate (-a) Samples. FR •.Field R<plic:ate (-b) Sarr-!>les. BB- Equipment Blank (-d) Samples. MS ~Matrix Spike. SD • Matrix Spike Duplicde. AB • Ambient Blaak (-c) 
3.) Sample Number. Unique ~numbcrcollcdcd from a particular location per day. (e.g. Groundwater sample colla:tcd liomMW-1 a~ 10110199"•01. ifSliJI1llcd again on 10/10/!19 •02, ete.) 
4.) Matrix CodeS: GS- Sotl GaS. WO ~ Ground\Yalcr, WS- Surracc Water, so • Soil, SB • Sediment, SL =Sludge, SS- Surface Soil Smnplcs1 WQ ::::o Aqueous Blank Samples (I rip, .equipment, ambient, c:te), SQ =Soil Blanb 

S.) Sample Analysis Requested: Analytical mel hod requesLcd and number of contnincrs provided for ca~b. 
6.) Quality assur.m<e samples are assigned by date (ddmmyy) Md the sample number associated with thosamplc (01, 02, etc) (e.g. Equipment blankcollcdcd in association with MW·I on 10/10/99 will be designated 10109901 in the Equipment Blank Loe Conu-ol 

a 
II 

~ 

9 

... 



f ~ IR"'c ~~NATIONVIEW. 
Page: 1 ofl 

q{ 1t.'t Project No: 8081001 01.02 
1JI.v 

COC Number( I): 09082008-02 

Chain of Cus~ody and Analytical.Request LIMSNumber: 

Facility/Base J.D.: Hollo:n{an Air Force Base, New Mexico Sample .Analysb Requested"' Quantr Assura111%Sampi<S 1'l 

Project/Site Name: Basewide Background Study < u 
G 0 

* 
.... 
"' t:: ..... ..... y * * "' ~ 'c) ci .. * -19 Client Name: US ACE * * * * "' 0 .B "' ;::1 

0 '? "' 0 ... 
"' El ~ ~ 'E 0 

§ ll:l "' Ambient Blank Lot Equipmenl Blmlk Lot Trip Blanlc Lot Control ; .. :i .. 
~ '3 'd 

C. McGriff -5 ·a " " Control Number- Control Number Number Collected by: 1 .... il ~ ~ 
't:J j 

t; 

~ ] 0 g .a 5l 
T'IRlC 

SamplcDepth SACode ~ Sample-
~ g < t3 z '3 iS 

Field Sarrf>lc: 10 ERPJMS LOCJD Dale Colleeted Colleeted .X ~ en 'ii (30 Clwaclm Mox) (IS a.. ...... Max) (dd-mmm-yyyy) (Military) (beginning- ending) l2l (2) Matrix Ill 

~ :ll ~ .Chhmml. 

Sl-MWS-a 8-Sep-08 1000 - FD 1 WG 13 3 3 3 3 E 3 3 E 

-
' -

- .. 

-
-
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dlssolvcd·Mctals -FILTERED 
** Radchem ~Lead, Radium 226, Radium 228, Isotopic Th'orium, Isotopic Uranium, Carbon 14 ' 

***Nitrate- E353.2· & NitJ·ite- 4500 N02'-B ' , 
**-Sulfate- 9056 & Sulflde 45008-F ! 

/7 

Reli/1 ~V.~. Cuslodr TraD5fcn Prior to Retolpl by Labomtory Somple Delivery Details I Laboratory R<c:elpt 
Timo ~) Dale. T'11110 

Delivered Directly lo Lab: Shipped No.: 
].'.£) WV..d 918/081600 1. Mctllod of Shipment: FedJ;:x Airbill Number: 792746753427 

z.71,7 2. 

' ~&_lilt tmi) 
'. Analytical Lab: . STL Delivery Location: Arvada, CO 

3.77 17 3. ' Labl{_~l'ient~ L. ./?'.. >-~. DeliveJVDateffimc: <iN"~ o9.·.7~ 
1.) C.ainofCuslodyNwrb:r-daleculla:ted+cuslodynumber(o.g.09-02-1999-0l) . ::!• =l'f• o·-; _ 

2.) Sample Type (SA) Codes: N-Normal Sarr1*, TB -Trip Blank (·c) Sample, FD =Field Duplicate (-a} Samples. FR =Field Replicate (·b) ~ BB a Bq•ip..-t Blank (-d) Samples, MS a Mmrix Spike, SD =Matrix Spike Duplicate, AB = Arri>ient Blank (-e) 

3.) Sample Number. Unique sample number collected from a particular local ion per doy. (e.g. Groundwater sample: collet ted froan MW-I On 1 0/J0/99• 01, ir sampled again on !0/J0/99 • 02, ole.) 

4.) Molrix Cedes: GS =Son Gas, WG- Groundwaler, WS = Surfutc Waler, SO = Soil, SE = Sedimenl, SL =Sludge, SS = Surlioa: Soil Samples, WQ =Aqueous Blank Samples (trip, equipment, :unbienl, etc), SQ :"Soil Blanks . 

5.) Sorr.ple Analysis Rcqueslcd: Analytical method ~qucsted and number of containers provided for each. 

6.) Quality assurance samples ure assigned by dale (ddmmyy) and lhc sample number osso<iatcd with lhc sample (Ol, 02, ole) (e.g. BqWpmcnt blank coHcctcd in association with MW-1 on 10/t0/99 wiU be dcsignalcd 10109901 in the EqUipment Blank Lot Conlrol 

a 
b 
0 
8 

6 



I :{ 

pqj NATIONVIEW {I q ~ . Page: 1 of 1 
.. 

Project No: 8081001 01.02 
~(~~~~ 

COC Number( I): 09082008:01 

Chain of Custody and Analytical Request uMSNumber: 
: 

Fa~ility/Base J.D.: Holloman Air Fb~ce Base, New Mexico Sample ADalysb Requested ISl Q..UI)• Assuraace Somples l'l 

Project/Site Name: Basewide Background Study ~ 0 
~ * 

~ 
"' :ii - - t1 * * N 

0 0 * * ol!! Client Name: US ACE 0 * "' 0 ll * .. 
;; * '? 0 .::! ::l 

0 P.l ~ ~ .B 
[i "' ·S "' ' .~ .. 

~- ] 
Ambient BlaDic Lot Equipment Blank Lot Trip Blank Lot Control 

C. McGriff .::! ~ Collected by: ·!l if ..<: ·a ControiNumbc:r Control Number Number .g ~ ~ 
0 ·c 

! ! 0 

~ .$! -~ Time 
u ..: 

~ e 8-'< 'll ~ A 
Field Sample 1D ERJ>IMS LOCID Dotte CoUttted Colkotcd Sample Depth SA Code Somple b i :a Numller 

I (30 0..1><1al Mu) (IS~Max) (dd-mrnm-yyyy) (Militlll}') (beginning- ending) (11 
Ill 

Matrix,., 
-~ 

(hhmm) 

81-MWS s-sep-08 1000 - N 1 WG. 13 8 8 3 3 3 E E 3 

-
-

-
-
-
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 ' 

***Nitrate- E353.2 &Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 45008-F 

7 ) 

dlLl--;_ Custodt Transfers Prlor to Receipt by Laboratoey Santple Delivery Defalk I LobontOI)' R...,;pt 

Ti ~(signed) Date Timo Delivered Directly to Lab: Sltipped No.: 

:JM/771. -z 9/8/08 1600 I. Mcd10d of Shipment: Fed!lx Airbiil Number: 7!19!100573260 

''- p 

q{ttorr (:171• 
•. 2. Analytical uib: STL Dclivccy Location: Arvada, CO 

3. 3. LabRecipient: 'h. "' 1 ~..,...h.<4.• DclivervDate/Time: '?7ttla !?' 09<:ln 
1.) ChninofCuslodyNumbci~dat~col1ccled+cuslodynumbc:r(e:g.09·02-1999-0l) . .l- ,:l. 'f- eo 't 
2.) Sample Type (SA) Codes: N =Normal Sample;-TB • Trip Blank (-c) Sample, FD =Field Duplica1e (-a) Samples, FR ~ l'icld Replicate (-b) Samples, 1!B =Equipment Blank (·d) Samples, MS =Matrix Spike,.SD =Matrix Spike Duplicate, All = .Ambicnl Blank (·c) 

3.) Snmplc Number. Unique sample number collcetcd from a particular location per day. (e.g. GroundWIIter somple cxilleelcd from MW-1 oo J0/10/ll? =OJ, ifsampl•d again on 10/llllll9 • 02, etc.) · 

4.) Malrix Codes: GS = Soa Gas, WG • Groundwater, WS = Surfatl' Water, ·so =So a, SE- Sediment. SL- Sludge, SS = s.;rrace So a Samples, WQ =Aqueous Blank Samples (trip, equipment, ambient, ele), SQ =Soil Blanks 

5.) Sample Analysb Requested: A110l)lical method requested and number of containers provided fbr each. · 

6.) Quality IISSUr.locc ~ :trc assigned by date (ddmmyy) and the sl!mple number associated with the sample (01, 02, etc} (e.g. Eqoipmeat blank coDected in association with MIV-1 on 10/10/99 wDI be &signaled 10109901 in the Equipment Blank Lot Control 

.. 

a 
t 
8 
u 

5. 

' 
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~ ' .. A..j";l - 'lJD Page: lofl 

f "V' NAT I 0 NV I EW 'i • ::, 
1

_. _ ProjectNo: 808100101.02 

. ~~q~ 
U._./ COCNumber(l): 09082008-04 

Chain of Custody and Analytical Request LIMSNumber: ______ _ 

Facility/.BaseLD.: Holloman Air For~e Base, New Mexico s..mpJcAniiY>lsRoquestoots> Qaautr&surano:eSampJcs"' 

Project/Site Name: Basewide Background Study . g * 
~ -~u* * 

ClicntName: USACE c: ; ~ ~ ~ t ~ 
S "' ~ b ~ -.t .€ ~ AmbicnunankLot EquipmcniBJanltLot TripBJankLotControl ~ 

Collected by: C McGriff ~ ~ 11 ] ·a ~ ~ CIJ Control Number Control Number Nuni>er g 
· · §~~· .. a·g~l · u 

T"lllle "0$ ~s:<:l.~~ 
FieldS""'* ID ERPIMS LOClD Date CoUected Collected Sample Depth. SA Code = · Sample II i -( < U ;z; ~ 

(JOOiarockBMax) (tSCIIaractmM>x) (dd-mmm-Yl'Y}') (Mifitary) (beginning-ending) PI Pl Matri<l'l 1 ~ 
(hhmml z ::i1 

Sl-MWS-MSD 8-Sen-08 · 1000 - SD 1 WG 13 3 3 3 3 3 8 3 8 

- ' 

- ~' 
COMMENTS: • Total Metals -UNFILTERED, Dissolved Metals -FILTERED 

/) 

'"* Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
'"**Nitrate- E353.2 & Nitrite- 4500 N02-B 
*'"**Sulfate- 9056 & Sulfide 4500S-F 

]:IJA J .__..-€wtodyTnnsfml'riortoRccelplbyLaboralory · SampleDeUveryDetaiiJ/Laboralllr)'Rm:ipl 

_ Do)JV Time ~ce!vcdby(si Date r.,. DclivercdDircctlytoLab: Shipped No" ------------
·-f,j~ra.::.JtL-!::.....,7~/Y,__-I-_9/8/08 1600 1. ~q/q{.~ ~1o ' McthodofSbipmcnt: FcdEx' ''-'dirbiiiNumbcr: ,.:7~90:::S72=09::.:82=.60::::_ ______ _ 

lur I' 7 2. · · Analytical Lab: !UL , DeliveryLocation: Arvada, co 
11( -( / 3. LabRccipient~ .L. /~~'DeliveryDale/Time: "1/,Jo-6> O'J.: .7r~ 
1.) Chain oCCustodyNurrbcr•datecollc<ted+eustody number(c.g. 09-02-1999~1) • . Q - ~ <t- """! 
l.) Somple Type (SA) Codes: N • Normal S.IJ1llc. TB =Trip Blank (-<:) Sample, FD =Field Dupncate (-a) Samples, I'll= F!Cld Replicate (-b) Samples, EB = l!quipmcnt Blank (-d) Samples, MS =Matrix Spike, SD • Matri< Spike Duplicate, AB • Ambient Blank (-c) 

l.) Snmplo Number: Uniqucs:unple number collected from a paniculnr location per day. (e.g. Groundwater sompl; collected fi-orn MW-1 OR 10/JM>!J • 01, if~ again on tOIJG'99- 02, etc.) 

4.) Matri• Codes. GS- Soil Gas, \VG- Groundwater, WS = Surrace Water, SO= Soi~ SE = S~dimcnt, SL =Sludge, SS = Surlilcc Soil Samples, WQ- Aqueous Blank Samples (trip, equipment, ambient, etc), SQ- Soil Blanks 

.5.) Sample Analysis Requested: Analytical method requested and number of containers provided for each. 

6.) Quality assurance samples arc assigned by dale (ddmmyy) and the sample number I!Ssoeiated with the sornple (OJ, 02, etc) (e.g. Equipment blank coUeeled in association with MW-1 on lOll 0199 will be designated 10109901 in the Equipment Blank Lot Control 



I . 
Page: 1 of! 

~~NATIONVIEW t) .'Jlv- ~r . 
~~ -~"' 

Project No: 8081001 01.02 

COCNumber(l): 09082008-03 

Chain of Custody and Analytical Request LI:M:S Number: 

Facility/Base J.D.: Holloman Air Force Base, New Mexico Somple Analysis Requested t'l · QuaUty Amlr:aete Samples C'> 

Project/Site N~me: Basewide Background Study :s ., 
~ * 
~ 

..... ..... 
~ * * d d * * Client Name: US ACE .,:. * * * 

..... "' 0 ~ 0 "' :~ '? 
i "' 8 Ill ~ IQ Trip Blank Lot COntrol . 

i 
.o· 

-1 
"3 · Ambient Blan_k Lot Equi~ Blank Lot 

" ~ c.·McGriff . 
Collected by: 'il i. I 

., 
~ Control Number Control Number Number 

§ 'J:: 

~ ! 
0 1ii 

Time 
Sample 'l5 a :; 

P'~eld Sample JD ERPJMSLOCID Date Collected CoHee ted Samplo Depth SA Code S....,tc 

J j 
en 

(JOCl>a!KimMu) (IS Cl>arxtcrs -) (dd·11111m·YYYY) (MaitllT}') (beginning- ending) (!) 
Number 

Matrit:fl) 
(hhnvnl 

(J) 

Sl-MW.ScMS 8-Scp-08 1000 - MS 1 WG. 13 3 3 8 8 3 3 3 

-.. -~ .. . .. . . 
. . --v. 

-
-

-
-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 .. 

***Nitrate- E353.2 & Nitrite- 4500 N02-B 

*u*Sulfatc- 9056 & Sulfldc 45008-F 

/7 4 ~ / Custody'l'rlla5rers Prior lo Receipt by·Loboralory · Sample Dollvcry Details I Laboratory Rtttlpl 

I~ l /~ Time ~ Dale 
Time Delivered Directly to Lab: Shipped No.: 

01'\" McU1od of Shipment: - FedEx AirbOI Number: 798507012710 1 v NC. 9/8108 1600 I. .q {trk."{ 
Arvada, CO ll' / .' /) 2. AnalyliC21Lab:~ , . Dc1ivcryLocation: 

3. '---" 
---- 3. ----- ---- Lab Recipient '?. ~'Delivery Date/Time: .,;,/.,!? ot:;:;rd. 

1.) Ch•inofCustodyNumbcr- dalccollccted+ c;ustodynumbcr(c.g. 09-0;!.-1999-01) :t-.:t 't- 0 9 
2.) Sample Type (SA) Coclco: N-Nomml SurvJc, TB -Trip Blank (-c) Sample, FD =Field Duplicate (·a) Sampl ... FR- Field RqJiicalc (-b) ~.BB R Equipment Blank (·d) Samples. MS =MatriX Spike. SD- Matrix Spike Duplicate. AB = Amlient Blank (-e) 

3.) Sample. Number. Uniqucsamp~numbcrcollected from apartlt:ulartoc:ation per day. (e.g. Groundwntcr sample collected ftomMW·l on 10110199•01, ifsa1J1>1edagainon 10/10/99 •· 02, etc.) 

4.) Matrix Codes: GS =Soil Gas. WG""' Groundwater, ws- Surf.tc:e Wa.ter, SO= Soi~ SH =Sediment, SL- Sludge. SS- Surface Sotl Stur1Jles,. WQ- Aq-..coor Blank Samples (trip, equipment, ambient, etc}, SQ- Soil Blanks 

S.) Sample Analysis Requested: An:~.IJ'ic:tl method requested and number o[ containers provided for each. 

6.) Quality asour.>nce samples arc assig.JCd by dale (ddrmtyy) and the sample number associated w~h the sample (01. 02. Clc) (e.g. Equipment blank oolll:cted in associatiOn with MW-1 on 10110199 will be designated 10109901 In the Equipment Blank Lot Control 

.. 

a 
~ 
u 

7 
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~ f /\/71 NATIONVI EW . ' !£(; Page: Iofl 
. . ftrl.~ Project No: 8081001 01.02 

. u-v 
COCNwnber(l): 09062008-01 

Chain of Custody and Analytical Request LIMsNumber: -----------------------

Facility!BaseJ.D.: Holloman Air Force Base, New Mexico sampltAnalyslsRfq•cst•d<" Quall!yAssu~nceSamples"' 

Project/Site Name: Basewide Background Study ' 
< 

ClientName: USACE ~ * 
~ :;:: ] Ambien!Blanki..ot Bquipmen!Biaokl..ot TripBiaoklo!Control ~ 

Collectedby: Z. Beck/B Wolfe/Kthompson ·.l! li: .g eoncmlNwnber eoncroJNumber Number 8 
g I P2 lJ 

Time ~ ~i 
F'JCld Somple 10 ERPIMS LOCJD Dale Colleclc:d Collected Sample Depth SA Code Number S..,.,.. ll ::til 

(lDChara<IA:IJMax) (ISCh>IX1CISMax) (dd-mmm-)')'YY) (Milital)l) (beginning-ending) I'> c>J Malrix<~ il 
(bhnun) • . ~ 

DWBG-SD12-0.S S-Scp-08 1400 0 • 0.5 N 1 SO l 8 3 A 

~ - I 
DWBG-SB12-l0 5-Sep-08 . 1500 · 5 - 10 N . 1 SO 2 ~ ~ A 

DWBG-SD12-20 5-Scp-08 1510 15 - 20 N l SO 2 8 E A 

DWBG-SBlS-0.5 6-Scp-08 800 0 0.5 N 1 SO . l . E E A 
' 

BWBG-SD18-18 6-Sep-08 900 15 18 N i SO 2 8 8 A 

BWBG-SB18-35 6-Scp-08 900 30 ·- . 35 N 1 SO l 8 8 A 

BW.BG-SBl0-0.5 6-Scp-08 1330 0 - 0.5 N 1 SO 2 8 8 A 

BWBG-SB20-20 6-Scp-08 1430 15 - 20 N 1 SO 2 E 8 A 

BWBG-SD20-40 6-Sep-08 1425 35 - 40 • N 1 SO 2 8 8 A 

DWDG-SB20-40-a 6-Scp-08 1425 35 - 40 FD 1 SO 2 8 8 

DWBG-SBZD40-l\1S 6-Scp-08 1425 35 - 40 MS 1 SO 2 8 E 

DWDG-SD20-40-MSD 6-Scp-08 1425 35 " ·. 40 SD 1 SO 2 8 E 
COMMENTS: ** Radchem- Lead, Ra"dium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

----- ) ,/~/ 
~ _/'~ Custody Transfers Prior to Rec~lpt by Labornlocy . · SampleDellver)'Delaiii/Labonlorr Reeelpt 

~~ -" Dale Tune a~·(signed) Date Time . Delivered Directly to Lab: . ' Shipped No.: --------------;---:------
J~./ 9mos 1600 · 1. ~ · 'f1/9lor D§b , McthodofShipmcuto FedEx ' AirbiDNumber: 79B006840JB2 · · 

WV / /../ 2. . . Anolytieal Lab: STL , Delivery LoColio~: Arvada, CO 
,&!). __ 3. ' ~bR_e_cipient:~~·DeliveryDale!Tili>e: 'l/9/oli" 0,:?-o 

l.)_~oin ofCuscodyNunix:r=dalecollectc:d+ custodynumber(c.g. 09-02-1999-01) :z- ~ '1- o 1 
.,. 2.) Sample Type (SA) Codes: N =Normal Sample. TB =Trip Blank (-c) Sample, FD =Field Duplicate (·•) Son1ples, FR =Field RepfJCJie (-b) S~le$. EB = l!quipmenl Blank (-d) Samples. MS =Matrix Spike. SD= Matrix Spike Duplicate, AB =Ambient Blank (-e) 

l.) Sample Number: Untquc SUJlJic number collected from il particulor location per day. (e.g. Groundwater sample tollcct<:d fiom MW-1 0Jll0f10199- 01, ifsampied again on lOll~= oz. etc.) 

4.) Mnlrix Codes: GS- So~ Gas, WG-. Groundwater, WS = Surfuce Water, SO= Son,.SB =Sediment, SL = Slodgc, SS = Surfacc,Soij Samples,!WQ = Aqu"""s Bla.'lk Samples (trip, equipment, ambient, cte), SQ =Son Blanks 

5.) Sample Analysis Requested: Analyticalll'ldhod requested and number of containers provided for each. . : ~ •· 

6.) Quality nssurancc s:nnpks arc assigned by date (ddmmyy) and the wnple number assoeinted with the sample (0 I, 02, etc) (e.g. Equipment bbnk colltd.ed in association with MW-1 on 10/J 0199 will be designated 10109001 in I he Equipment Blank Lot Control 



----------------.. 

~~·NATIONVIEW 
ProjectNo: 8081001 01.02 

Page: 1 of 1 

, ~-1c- COCNumber(J): 09072008-01 

'q{~Ll J 
~ 

Chain of Custody and Analytical Request ~SNumber. ______________________ ___ 

Facility/Base J.D.: Holloman Air Force Base, New Mexic<? I S.mploAnalyslsl\equested l'l QuaDtt As:mrance Sampks IQ • 

Project/Site Name: Basewide Background Study 
:s 

Client Name: USACE ~ * 
li Jil 

8 
Z. Beck!K. Thompson " fil Collected by: ·;; 

~ 
.<:: 
u 

~ 
Ambient Blank Lot 

Control Number 
Equipncnt Blank Lot I Trip Blank Lot Control I ~ 

Control Number Number ~ c 
.!! ~ 

rune s 
Sample Depth SA Code = ~ 0 :2 Field Sample ID I ERPIMS LOCID I Dale Collected I Collected i (3D a..- Max) (IS Oloradtrs Max) (dd-mmm•)')'»") (Military) (beginning- ending)· "' ro Matrix-'" 

!hhrnmi' z 

BWBG-SB19-0.S 6-Scn-08 1518 0 - 0.5 N 1 SO' 2 8 8 

BWDG-SB19-0.S-a 6-Scp-08 1518 0 - o.s FD 1 . so 2 8 3 

DWBG-SB19-0.5-MS 6-Scn-08 1518 0 - 0.5 N 1 so 2 3 3 

DWBG-SB19-0.S-MSD 6-Scn-08 1518 0 - . 0.5 N 1 SQ 2 3 8 

DWBG-SB19-25 7-Sep-08 925 20 - 25 N 1 so· 2 8 8 

DWBG-SB19-49 7-Sen-08 920 45 - 49' N 1 so' 2 8 8 

BWDG-SB25-0.S 6-Sen-08 1000 .0 - 0.5 N 1 ·so· 2 E E 
•' 

DWBG-Sll25-15 · 6-Scp-08 1040 10 - 15 N 1 so 2 3 8 

.. 
BWBG-SB25-15a · 6-Sep-08 1040 10 - 15 FD' 1 SO: 2 3 8 

BWBG-SB25-15-MS G-Scn-08 1040 10 - 15 MS 1 soi 2 ·:a: 8 
.. 

DWBG-SB25-15-MSD 6-Scp-08 1040 10 - IS SD 1 so- 2 8 8 

'": 8 3 l_ll\VBG-SB25-35 6-Scp-08 1035 30 - 35 .N 1 so 2 
COMMJ!NTS·: _..._~ Rad_t:!Jem- Lead, Radium 226, Radium 228, Isotopic Thorium, I~topic Uranium, Carbon 14 

'/l -----r---------:----------;-----------

. By _ • Dolo T"m10 q:Yignod) /DrJ.o . T'11110 

' .r--9/810& 1600 1. li1 9/.t lil1a 
. 2. . 

Delivered Directly to Lab: 
Sample DeUverr Dot> lis I La bon lory Rectlpt 

________ Shipped No.: 

MeiiK>d of Shipmen~ FedEx AirbiU Ntiniber: 798006840193 

Analytical Lab: STL · • Doli\'cry Location: Arvada, CO 

~ """"--··-·.., ..... ..., 
~ ~ Lab Reci)Jient:~)D~. Deli\'cryDatelfimc: "t/,/oP 0~:.7" 
1.) Chain ofCuslodyNumi>Cr~ datccollec:ted+custody n~r (e.g. 09-02·1999-01) . . :l- ·~ l.f- 0 't .. 
2.) 'Sarql!eType(SA) Codes: N• Nonml Sample, TB aTripBinnk (-c) Sample, FDQ F'u:ld Duplicate (-a) Samples, FR= F'Jcld Rcplicate.(-b) SarOplcs. EB=EquiJ>n11"'t91ank(-d) Samples, MS =Matrix Spike, SD•MOiri~Sp;keDuplieate,AB~Ambient Bl~(-c) 

3.) SanlJ]c Number: Uniqucs.mple oomber collected from a particular locatiO!' per day. (e.g. Grcundwater sample colleci.d from MW-1 on 10110/99 = ilt, if sampled again on t0/10/99 = 02, elc.) . 

4.) Matrix Codes: GS =Soil Gas, WG =Groundwater, WS- Surfuco Water, SO •Soil, 'sB • Sedi~ni, SL• Sludge, SS • Surface Soil Samples. WQ ~Aqueous Blank Samples (trip, cquipmcnl, ambient, etc), SQ • Soil Blanks 

S.) SllliJple Anal)'! is Requested: Analytical method n:qucsted and number of containers provided for each. 
I 

5.) Quality m~rancc samples ace assigned by date (ddiYWllyy) Md the somple number associated with the sample (01, 02, etc) (e.g. Equipment bl:mk c;oUeaod in ....ociation with MW-1 on t0/111199 will be designated 10109!101 in the Equipment Blnnk Lot Cootrol 

-·· 
/' 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 



" ~~NATIONVIEW tf.Yc 
~1 tuu-
. -r;ptv 

Chain of Custody and Analytical Request 

Page: 1 of 1 

ProjectNo:. 8081001 01.02 

COCNumber(l): 09072008-02 

~SNumber. ______________________ ___ 

Facility/Base I.D.: Holloman Air Force ~ase, New Mexico I SIIDlplc ....,iilysls Rcqne5lod C5l QuaUiy ~raacc Samples"' 

Project/Site Name: Basewide Background Study 
:s . . . . .. 

Client Name: US ACE '; 
" 

t! ~ s 
0 .. 

Collected by: Z. Bec~.Thompso;n 
g 0 -5 ·a ,., -g 

AmbicntBiankLot I Equipmen!Biankl.ot 'TripBiankLotConlroll ~ 
Control Number Control Number Number ~ 

6 . 
~ p:; 

Time " ... 
Sample 'a u 

Field Somplo ID I ERPIMS LOCID I llalo Collec!ed I Collected SIIIJ1lloDoptb SA Code Number ~ I ::s 
(JO Ch:u3ctm Ma.) . (15 Clwaclcn Max) (cJd..mmm.yyyy) ~Mnilary) (beginning - ending) !'I 

"' 
Mattix(") 

(bhmm) 

BWDG-SBOS-0.5 7-Sen-08 1045 0 - 0.5 N 1 so 2 3 3 

BWDG-SBOS-20 7-Sep-08 1145 18 - 20 N l so 2 E E 

BWBG-SBOS-20-a 7-Sep-08 1145 18 - 20 FD .l ·. s6 2 E 3 

BWBG-SB08-45 7-Scp-08 1135 40 - 45 N 1 so 2 3 3 

DWBG-SB21-Il.5 6-Sep-08 1130 0 - 0.5 N i so 2 3 3 

BWBG-SBll-20 6-Sco-08 1220 15 - 20 N 1 so 2 8 8 

BWBG-SB2l-20-a 6-Seo-08 1220 15 - 20 FD 1 so 2 "" 8 

BWBG-SD21-20-MS 6-Sep-08 1220 15 - 20 MS l so 2 8 8 

BWDG-SB21-20-MSD 6-Scp-08 1220 15 - 20 SD · l so 2 8 8 

DWDG-SD2l-40 6-Sep-08 1215 39 - 40 N . l so i 8 8 

BWBG-SB21-40-a 6-Sep-08 1215 39 - 40 FD 1 so 2 8 8 

., 

COMMENTS: ** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic U~anium, Carbon 14 

~ 

~
: ~ CuslodyTransfcrsPrfortol!.mlpfbyLaboratory , • Sample DeUve11• Details I uboratory Receipl 

. • e Timo ~~signed) Date JIIIIO 

__,.:;.....,..._,..9/8/0s 1600 1. ~- q(ql.:!f oq-s~ 
2. 2. . 
3. __ ----. . . 3. 

-- - -Shipped No.: Doliveted Directly to Lab: 

Method of Shipment: FedBx Aiibill Number. 

Aualytical I:ab: STl. .__Delivery Location: 

-Delivery Dalt:ffimc: 

798oo6840208 

Anr.ula.CO 

11'11., ?" o?:Jr-.. '"""!...: Lab Rocipiont. 
1.) ChainofCIIStodyNunober=dalecollo:clod+castodynumbcr(e.g. 09-02-1999·01) .:1- ':llf~<>, 

2.) SemPle Typo (SA) Codes: N = Normol Sample, TB ~Trip Blank (-c) Sample, FJJ = Fiold Duplicate (-a) Samples, FR • FIC!d Replicate (-b) San1'ies. EB =Equipment Blank (.d) Samples. MS =Matrix Spike. SO • Matrix Spike Duplita!O. AB = Ambi~nt Blank (-e) 

3.) Sample Number: Unique siurple number collected from a panieularlocation per day. (e.g. Groundwalcrsamplo collected fromMIV-1 on t0110/Y.9•01, ifsompled again on IOIIOI!l9= 02, etc.) 

4.) Motrix Codes: GS =Soil Gas, WG • Groundwau:r, WS • Surface Water, SO= Son, SE- Sediment, SL • Sludge, SS = Surfao:e Soil Samples, WQ • Aqueous Blank Samples (trip, equipment, Bmbient, etc), SQ- Soil Blanks 

5.) Smple Analysis Requested; Anolytical metllod requested and IUimber of containers provided for eocb. · 

6.) QuaHty assurance samples are assigned by dale (tklrmlyy) and the sample number I!Slociated w~h the sample (01, 02, etc) (e,g. Equipment blank collected in associ:ttion with MW-1 on 10110/99 will be designated 10109901 in the Equipmeit Blank L<ii (:ontrol 

c 
c 

c 

c 
c 
c 

c 

c 

c 

c 

c 
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~~ NATION.VIEW 
Page:· 1 ofl 

ProjectNo: 8081001 01.02 

COCNumber(l): 09092008-02 

Chain of Custody and Analytical Request L~SNumber. ______ ~------------------

Facility/Base I.D:: Holloman Air Force Base, New Mexico Sample Analysis Requested ~5J Quality AssunDtc Samples <'> 

Project/Site Name: Basewide Background Study :s 0 
C) .... 

* il!i ... 
~ - - (:) * * g d * * .:g 

Client Name: * 6 * "' " US ACE * 0 '? 
il "' a . .. ~ 

C. McGriff •i * -5 Collected by: -;;;- ·a 
~ 0 "' 'd 

~ ~ ~ -~ ~-.g Cf) 
0 ·~:: OJ 

:= 
0 ., 
"" ., 
~ 

Ambient Blank Lot 
Control Number 

Equipnen1 Blaok Lot I Trip Blank Lot Conlroll ~ 
Conlrol Nurri>cr Number '3 

~ 
'd ~ . 

! 1ij 0 
8 P2 0 Jg ~ 

I!RPIMSLOCID I DateColleoted I c::.d 1 SampltDtptb ,,SACoder= I Sompio 

... g ... a ~ 0 < ~ Fitld Sorr!>lc ID . I I i '3 
(30 Omctm Max-) (15CloaradtJsM11X) (dd-rnmm-yyyy) (Militaty) (beginning-ending) (l) (l) Matrix~'! {?. 

(hlnnm) "' 
::. 

Sl-MW2 9-Scp-08 1200 N 1 WG 13 E:IE:I :e: 3 g :e: 3 :e: 

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 
** Radchem- Lead, Radium 226, Rndium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B 

,...!?*Sulfate- !1056 & Sulfide 4SOOS-F 

/.7 J 
... 

~ ~~~'"""'"'~"u_..., Sample DeUvcry Details I Laboratocy Receipt 

eli Date TJmC ~~ Tunc 

___.-g]!}/08)600 1~ a. '1·/tJ•cf' 
. 2. ;t::::./' 

3. -- 3. 

_..,... ____ Shipped No.: Delivered Directly to Lab: 

Dfbc) Melbod of Shipment: Fed Ex Airbill Number: 

Analytical_Lab:~ ~ DclivcryLocation: 
Lab Rccipien~'-' - .,. _ ' Delivery Date/lone: 

792103973620 

Arvada, CO 
'1-lu-.:;<>JL 09:oo 

1.) Chain~fCustodyNurri>cr=date collttled + custodynumbtr (e.g. 09·0l-l!l99-0I) . ,;/,- :l'-f- 0 "/ · . 

2.) Sample Type (SA) Codes: N • Normal Sample, TB- Trip Blank (-c) Sample, FD =Field Duplicate ( -n) Samples, FR • Fitld Rcplico<c (-b) S"f"PP<s. EB =Equipment Blank (·d) Samples, MS ~ Matrix Spike,_ SD =Matrix Spike Duplic:llc, AB • Ambient Blank (-e) 

3.) Snmple Nwt1bcr: Unique sample: number collected from • particular location per day. (e.g. Groundwater sample collected from MW-1 on 10111!'99 = 01, if~ again on lOll 0199 = 02, elc.) 

4.) Matrix Codes: GS • Soil Gos, WG = Growulwa1cr, WS =Surface \Voter, SO= Soil, SB =Sediment, SL= Sludg,c, SS = Surlilcc Soil Samplc:s, WQ • A<)ucous Blank SG>Opies (trip, oquipment, ambient, etc); SQ =Soil Blanks 

5.) Sample Anal)'> is Roquestcd: Analytical mctbod'h:qucsted and number of containers provided for each. 

6.) Quality assu!ai1CC saJ11)1es arc assigned by date (ddrnmyy) ond the sample number associated \vitb the sample (01, 02, etc) (e.g. ~ipmmt blanl: collected in association with M\V-1 on 10/10199 wm be designated 10109901 in the Equipment Blank Lot Control 

() 

·2 



oo 

f \ ( 

~I NATIONVIEW· ;( ,(o ·c 
Page: fofl 

• &\... Project No: 8081001 01.02 qftJ-.2-
. ~I COC Number(!): 09092008-04 

Chain of Custody and Analytical Request UMSNumber: 

Facility/Base J.D.: Holloman Air Force Base, New Mexico Sample Analysis Requo.stcd '" Qua lily Assurance Samples (I) 

Project/Site Name: Basewide Background Study < C) 

~ 
0 .. ... 
"' ~ ~ « * * "' ~ ci * .. 
.l'J Client Name: US ACE 0 * "' 0 * .. 

* ] .. :a 0 '? ..... C> '0 

5 p:l "' ! 
... 

'<t' t;:: "' Ambient Blllllk Lot Equipmeol Blank Lot Trip Blank Lot Coatrol . .?! .. 
0 ~ '3 "" Collected by: K. Thompson ~ 

·a ~ Control Number Control Number Number 

~ .a '0 Cl) 
0 "1:1 i 'iii j 1;j . 8 0 

~ Time. ... ~ ~ a ~ . San¥• 0 
FieldS"'1>lclD I!RPIMS LOCID Dato CoDoctod Colloctod SamploDepth SA Code N.;..,.,. s....,.. 

1 ~ Cl) '3 (3D Omtaden Max) (ISChaiOCkaMu) (dd-mmm-»'Y)') (Militlll)') (beginning- ending) (2) 
(l) 

Matrix~) {?. .lhhmmi' z :8 

Sl-MW1-a 9-Scn-08 1045 - FD 1 WG· '13 E E :s E 8 8 e. E 

-
.. 

-

-
-
-
-
-
-

COMMENTS:·* Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radcbem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14. 
***Nitrate- E353.2 & Nitrite.- 4500 N02-B 
****Sulf~90Sii & Sulfide 45008-F 

A / __,L.. 

~.~~ CustodyTnnsfersPrlortoRcc:elptbyLaboratory • • Sompla Dellney Details I Labonrtory Rc:eelpt 

i · 
0 ~ Dato -~ c:::;z_ Dole Trmo . Delivcn:d Directly to Lab: Shipped~-= 

Mctbod ofShipmcnt: FedBx Airbill Nmu]lcr: 799371706746 1. F.U"P'A V' 919tosl6oo 1. llf{rohr 0~ 
z7~1 i 2. · Al~alytical Lab: . STL ' Delivery Location: Arvada, CO 

11. ~ 
3. Lab Recipient: ~ • ~' Doliverv Dale/Time: 9-t<J-~fi/: ·. o<J:o., 

1.) Chain ofCustodyNumbcr=dalccolla:tcd+eustodynumber(o.g. 09-02-1999·01) :Z- 2 '1- 0 <y 
2.) Sample Type (SA) CodeJ: N • Normal Sample. TB ~Trip Blank (-c) Somple, .FD =Field Duplicate (-a) Samples, F'R • F"odd Rcpliato (-b) Samples, EB • Equipmant Blank (·d) Samples,_ MS = Matri< Spike, SD • Matrix Spike Duplic:ate, AB • Ambient Blank(..,) 

3.) Sample Number. Unique samplo number collcctod from o particul~~rlocotion por dny. (e.g. Ground1vater sample colletlod flom MW-1 on ID/IOI!l9 = 01, if sampt.d again on 10/IG/99 = 02, etc.) 

4.) Matrix Code>: GS • So~ Gas, WG = Grouf\dwater, \VS = Surface Willer, SO ~ Soil, SE • Sediment, SL ~ Sludge, SS = Surl'o<:e Soil SIIJT9Ics. WQ • Aqueous Blank Samples (trip, equipment, ambient, etc), SQ • Soil Blanks 

5.) Sample Analysis Requested: Analytical melhod requested nnd number of containers provided for each. _ 

6.) Qual~y IIS5Urllllte somples arc assigned by date (ddmmyy) ar.d the samplo number ltSSOCiated lvith tho sample (0 I, 02, e<e) (e.g. Equipment blank coftectcd in association with MW-1 on 10/!G/99 ,.m be designated .I 010990 I in the Equipmen< Blank Lot Control 

j; 

I'~ 

.. 

a 
II 
0 
0. 
u 

4 



.-----..,,., ,, r ! 

),..,.rJI NATIONVIEW <, Jr5C -:IJ-1 Page: lofl 
. / "V" . , e;a r;}o/M' ProjectNo: 8081001 01.02 

COCNumber(l): 09092008-03 

Chain of Custody and Analytical .Request LIMsNumber: -----------------------

.Facility/Base J.D.: Holloman Air Force ~ase, New M~xico Sampi•AnoJysbRequestcd"' QuaUtyAssur:~nc:eS•••p'es"' 

Project/Site Name: Basew].de Background Study g * ~ 
~ ~r;u!:~ 

ClientName: USACE ~ ! ~ ~ g B ~ ;8 
g a • Ill ·on "E l1=l o a !i • u p o;1 ~ -~ "3 ~ Ambient Blank Lot Bquipmen1 Blank Lot T~ Blank Lot Ccnlrol 1; 

Collectedby: K. Thompson -3 ~ :g :§ ·g ~ ~ ~ ~ ControiNumber ControiNumbcr Number "8 
Time ~ ~ P1 ] ·j ~ ~ ~ -~ u 

~ .. ---.. o~ ""j u·z~"3o 
Field S31t1>k: ID BRPIMS LOCJD Date Collected Collected Sample Depth SA Code ~= S3lt1>k: J1 .ij ""' - Cll g 

(JO Cboracfcq Mill) (IS Chuac;la$ Max) (dd-mmm-yyyy) (Mir.tary) (beginning- ending) Ol l>l Matrix l'l E ii o 
(hhmm) · ~ )1 .· !-< 

Sl-MWl 9-Sep--08 1045 - N- 1 WG 13 3 3 E 3 3 8 3 "- 3 

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate-E353.2 & Nitrite- 4500 N02-D 
~ate- 9056 & Sulfide 45008-F 

~/ 
~~ CuslodyTransfers Prior to Reoelpt by Laboratory Sample Delivery Details/ Laboratory Rc:eelpt 

"I~~Datc r... R7byJiign<1J_j ~· r- Delivered Directly to Lab: Shipped No.: ----------------------
~~~~-- 9/9/081600 1. ;~t;;(#,.~ ~;. ~?~ MethodofShipment: FedEx AirbiiiNumber. ·799901353225 ·. 

'f.: / , 2. Analytical Lab: STL · Delivery Location: Arvada, CO 
3. / 3. _ _ _ ____ LabRecipient:~~clivezyDatctrimc: 9-•o- oQ ()_,-.'tc___::_.o.._.<:).,.._ ______ _, 
1.) ChainofCustodyNumlx:r=datecollected+~todynumber(e.g.09.02·1999-DI) ;l·2'f. 6 'T 
2.) Sample Type (SA) Codes: N • Nonml Somple. TB =Trip Blank (·c) Sample, FD • Field Duplicate (-e) Samples, FR ~Field Replic:ote (-b) SllllJjl!es, BB • Equ;pmcnt Blank (·d)_ Samples, MS • Matrix Spike, SD • Matrix Spike Duj>lica1e, AB • Ambient Blank (·c) 

3.) J!nrnplo Number. Unique sample nwme.- oollectcd from a particular location per day. (e.g. GrouruhYaler s;unp!c collected tom MW-1 oo"IIWUI/9!1 = 01. it sampled again on 10/1019!1 = 02, etc.) 

4.} Matrix Codes: GS.,., Soil Gas, WG- Groundwater, WS • Surface '\Vater, SO= Soil, SB .. Sediment, SL '*Sludge, SS- Surface Soil Samples. wQ =Aqueous Blank Samples (trip, cquipmcnl, ambicnl, clc).. SQ =Soil Blanks 

S.) Sample Analysis Requested: Analytical mothod requested and number of containers provided fer each. 

6:) Quality a.ssumncc "'"'Pies""' ..,.;gncd by date (ddmmyy) and the .samplenumb-...r II.!SOeiatcd with the .son-.ple (01, Oi, etc) (e.g. Equipment bbnk c:oRCCicd in association with MW-1 on 101!01!1!1 will be designated 1010!1901 in the Equipment Blank Lot Control 



/ ..71 NATIONVIEW 
D 

@.~c ::tfl-1 
w 

9/to/o! 

Chain otCustody and Analytical Request 

!Facility/Base J.D.: Holloman Air Force Base, New Mexico 

_vJ.::;~uoiLc Name: Basewide Background Study 

Sample Analysis Requested 151 

-c) C? * * * . ., 

Pa_ge: 1oft 

ProjectNo: 8081001 01.02 

COCNumJ:>er(l): 09092008-01 

L~SNumber. ______________________ ___ 

Quality Assurance Samples CQ 

u 

~ 
' :J !Client Name: USAC~ 

/Collected by: C. McGriff .i 
§ 

~ 
41 

'? 

-~,-1 .~=: ( 

] 

~ 
~ z 

c • 
1 
~ 

Ambient Blank Lot 
Control Number 

Equipment Blank Lot I Tq, Blanlc Lot Control' ~ 
CootmiNwnbcr Number g 

"I': 

Field Sample ID 
(JO Cl1mdas Max) 

ERPIMS LOCID 
(IS Oaraclcn Max) 

Date Collected 
(dd-mmm-yyyy) 

Time 
Colleded 
(Military) 
111hmml 

Sample Depth SA Code Number Sample ~ .;j I ISnmplel 1'!;1_ 
(begiMing-~ng) (11 "' Malrix l'l ~ ~ 

ta I 
.'!! I < ~ a i 

IMW-BG-04 8-Scp-08 1610 N 1 WG 113 slslslslslsl:s: 

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTEREb 

.. ** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Ca-rbon 14 
!short hold time! ***Nitrate- E353.2 & Nitrite- 4500 N02-B 

****SuJrate- 9056 & :sum!le 45DDS-Jf 

4" 

~
.. ~ ~e 1~.wodrTrans~er.rPriortoRccofptby:.:;:;~.~/Date 
. -----'-~ 9/9/081600 I. ~~pjo 

. 2~. ----------------
3.- . 3. 

Sample Delivery Del> lis I Lab ora lory Recolp! 
Delivered Directly to Lab: Shipped No.: ____ _ 

Mc61od of Shipment: FcdEx Airoill Number: ..:7:::999=01:.:3::::53:.:2::.14'---------------

Analytical Lab: STL Delivery Location: Arvada, CO 
Lab Recipient~,-: :.. XJA· Delivery Dalelfimc: ~- ~ <>- o P' 0 9: 0~ 

Tunc 

,0?00 

1.) ChainofCusto<lyNumbcr=dale eolkcted+custodynumber(e.g. 09-02-199!1-01) ,;~. _ .::l 'i-"' 'I 
2.) Sample Type (SA) Codes: N • Normal Sample. TB- Trip Bl""k (-c) Sample, FD • Field Duplicate (-a) Samples. FR • Focld Replicate (-b) Saql!es. B8 a Equipment Blank (-dJ"Samples. MS a Matrix Spike. SD • Matrix Spike Dupliate, AB a Ambient Blank (-e) 

3.) Snmplc Number: Unique sarnpte n11mbcr collec1~ Jinm a particular location per day. (e.g. Groundwater sample eolleeled from MW·I on IO/J<W99 • 01~ if' sampled again on 101101$)9 ... 02) etc.) 

4.) Matrix CodeS: OS ~ Sotl Gas, WG = Groundwater. WS = Surlilce Water. SO =So~. SE = Sedimeot. SL • Sludge. SS = S~rflcc Sm1 Somples, WQ- Aqu«>us Blunk SIITI1'1es (trip, equipment, lllllbicnt, etc). SQ a Soil Blanks' 

.S.) Sample Analysis Rcquc:slcd: Analytical method requested and number crconiaincf3 ~vided ror each. 

6.) Qualily:lSsurmc:csamples an: assigned by dale (ddmnyy) and the sample number associated with the sample (01. 02. etc) (e.g. EquipRICirt bbnk collected U. association with MW-1 on l01l019g.;m bo designated 10109901 in the Equipment Blank Lot Control-

u 

_l 

If 



,.f.ii 

~ 'i: 

~~NATIONVIEW .0/-li ::ttl Page; I ofl 
' 

) eo 9jP ~t . Project No: 8081001 01.02 

CCC Number(!): 09092008-05 

Chain of Custody and Analytical ~equest LIMSNumber: 

Facility/Base J.D.: Holloman Air Force Base, New Mexico &mple Analys!J Reque5ted "' QuaUly Amlnnre SampiB liJ 

Project/Site Name: ··:Basewide Background Study 
-~ 

Client Name: USACB · ~ 
* 

~ i ~ Ambient Blank Lot Equipmml BlaakLot Trip BlaDk Lot Control 
a 
II 

Collected by: Z. Beck/K. Thompson 0 -5 Control Number Control Number Number ~ 'il "' 't:l c ' Pl Time .!! j Sarr9le 0 
F'10ld Sample lD ERJ>IMS LOCID Date Collected Collected Sample Depth SA Code Number Sample j (.lOOiar.odcrsM>x) (15CIIom:lmMax) (dd-rnmm::mYJ (Milit:uy) (bcgiooing -ending) t>l PI Matrix Ill 

·c~) 

DWBG-SB06-0.S 7-Sep-08 1345 0 - 0.5 N 1 so 2 8 8 D 

BWDG-SB06-25 7-S.ep-08 1450 ·2o -·: 25 N 1 so 2 8 8 D 

DWDG-SB06-50 7-Seo-08 1450 45 - 50 N 1 so 2 E 8 .D 
·. 

DWBG-SB09-0.5 8-Sep-08 810 0 -·'·o.5 
-. 

N 1 so 2 E 8 D 
.. 

BWBG-SB09-30 8-Scp-08 930 28 - 30 N 1 so 2 8 8 D 

DWDG-SB09-30-A - 8-Scp-08 930 28 - 30 FD 1 so 2 8 8 D 

DWDG-SB09-59 8-Sep-08 925 55 - 59 N 1 SQ 2 3 3 D 

DWDG-SBlS-0.5 8-Scp-08 1300 0 - 0.5 N 1 so. 2 8 8 .D 

BWBG-SlllS-25 8-Scp-08 1400 23 - 25 N 1 so 2 8 8 .. , . 
. ' D 

·· ... ·.· 
BWBG-SDlS-50 8-Scp-08 1400 47 - 50 M 1 so 2 8 8 D 

BWBG-SB17-0.5 8-Scp-08 1505 0 - 0.5 . N. 1 so 2 8 E D 

BWBG-SB17-25 .8-Sep-08 1605 . 23 -. 25 N 1 so 2 E :s ' D 

DWBG-S1ll7-SO 8-Sep-08 "1600 48 - 50 N 1 so 2 8 8 D 
COMMENTS: ** Radchem- Lead, Radium 226, Radium 228, IsotDpic Thorium, IsDtDpic Uranium, CarbDn 14 .. -:. 

· . 
../ 

lc.J?~ Cutody Tnmsfm Prior to Receipt by Laboratory Sample Delivery Details I Labonotll<)' Rudpt 

Time ~e r...., • Delivered Directly to Lab: Sh!pped No.: 
I. /ffff./#" ... . 9/9/08 1600 I. . . Mt> D'?tJO Method of Shipment: FedEx. Airbill Ntmtber: 798506760369 

1£./~ 2. 7 
Analytical !.Db: STL Delivery Location: Arvada, CO 

1f. "' 3. Lab Recipient~ ~.£.LA. • Deliverv Date/Time; 9-to- c> G?' oq: .. "' 
1.) CltoinofCUstodyNumber•datecollccted+custodynunlber(e.g.09·02-l999-0l) . .2•2 Y•• '1 

.2.) Sample Type (SA) Codes: N • Normal Sample, TB =Trip Blank(-<:) Sample, FD- Field Duplicote (-a) Samples, FR • F'oeld Replicate (-b}"Samples, EB • Equipment Blank (-d) Samples, MS •lllatrix Spike: SD=l\lalrix.Spikc Dupticatc:, AB- Anticm Blank (-e) 

3.) Sample Number. u.;iquc sample nuntbcr coll«ted fil>mo panicular locatioo pc:r day. (e.g. G,;,undwatcr sample collected ITo.;. MW-1 on 10/10/99= 0!, if sampled again on 10/10199 ~ 02, etc.) . 

4.) Matrix Oldcs: GS =So~ Gas, WG= Groundwater, WS • Surface Water, SO= Soil, SB =Sediment, SL • Sludge, SS a Surface So~ Samples. WQ =Aqueous Blank Srunples (trip, equipment, ambient, etc), SQ • Sotl Blanks 

S.) Snmple Analysis Requested; Aoo.lytical method requested and number ofconllliners provided for each. · 

6.} Quality ossurnnec sounples arc assigned~ date (ddrtvnyy} and the sample number associated with tiic sample (01, 02, etc) (e.g. Jl.quipmcnt.blank collected in association with MWcl an 10/10/99 will be designated 10109901 in the Equipnicnt Blank Lot Control 



# ---------------------------------------------! 
" Ji:, I /11--1 

1 ofl /.QI NATlONVIEW 
Page: 

ProjectNQ: 8081001 01.02 
»; 1/!ftJl 

COC Number(!): 09102008-01 

Chain of Custody and Analytical Request LIMS Number: 

.. .. -
Facility/Base LD.: Holloman f.IT Force Base, New Mexico Sample Analysis Requested 151 .r 

QuaDiy ~l"llnce.S.mples Ill 

' :s ~ Project/Site Name: Basewide J?ackground Study ~ * ~ .... ..... * * 
.,., 

I ' y N 
d d * : Client Name: US ACE ' * - "' 

c:> {g 
0 * 0 "' '1 . 0 ~ ;g 

5 12 ~ 

1 
":· "' Amliient Blank Lor Eqoipmcnt Blank Lot Trip Blonk Lot Control . .0 .~ " ~ '3 ... 

C. McGriff· 7l Collected by: -;;- :9 "' '0 

l ~ Control Number Control Number Numbet 

~ 
'0 

J ·.: ' P! Oi .9 -~ ·= -"' Time 
Sample Depth SA Code = Sample' 

'0 .t:. < 0 z 3 Q 
Field Sample lD ERPIMS LOCID Date Collected • CoUected 4 ~ .rn 3 

(lOCholldCISMu) (1.5 a....curs Max) (dd-JTmm-yyyy) (Maitnry) (begiMing- ending) (1) Ill · r Matrix Ill 
~ ~ 

(hlunm) z 
MW-23-01 9-8ep-08 1630 - N 1 WG ll· 8 8 8 8 8 8 8 8 

--
' ' -: 

i 

.. 
. • -

-
-
-
-
-

COMMENTS: * Totnl Metals - "QNFILTERED, Dissolved Metals -FILTERED . 

** Ratlchem- Eead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
Short hold time!!! *** Nitrate- EJ$3.2 & Nitrite- 4500 N02-B · .-

*,..lllile .:9956 & Sulfide 4500S-F . ·-
~ /_ ; .· ; 

v.~ CuftodyTn~~fersPrlor toReeclptbyLabor.otory Sample DeB very Details/ Lab on tory Rocclpt 

(·~aJb-p~ Tnno• .:. · ~~cd) tl{f; Trne Delivered Di~lly to Lab: Shipped No.: 

· . / 911011!8 uioo 1. tlio!>l ( ot>o c. Method of~hipment: FedEx Airbill Nmnber: 799901796891 

~t2:: _)(.... / 2. // ... A!jalytical Lab: _m'L Delivery Location: Arvada, CO 
:;.. 3. / .3 . uiif.'R.ecipient/.hl.. L ../_?:~Delivery Datc!Tin1e: .,,,,_, ll' /t>.'ou .. -- ... 

lyNumber~cJotcrolk:<led+custodynumbcr(c.g.09-02-1999-0I) · • . ;;! -l 4- o'l' 
2.) Snn1plc Type (SA) Code.: N = Nonml Sonvlc, TB -Trip Blank (·C) Sample, FD = Field Duplicate (-a) Samples, FR ~ F"oeld Rcplicote (-b) Samples, ED- Equipment Blank (-d) Samples, MS =Matrix Spike, SD • Motrix Spike Duplicate, AB "'Ambient Blonk (-c) 

3.) SiUDplc Number. Uhique S2mplc number eollccte4 rrom a particular location perdny. (e.g.. Groundwru=-.samplc "coiiCCled fi'om MW-1 on 10/10199:-01. lf.5i1Jll11td 2gain on iOJt0/99- 02, etc.) . 

4.) Matrix Codes: GS- Soil Gas, WG- Groundwat~r. WS • Surlilce Water, SO;_ Soil, Sl! = S<:dimcnl, SL =Sludge, ss- Surfaco Soil Samples, \VQ =Aqueous Blank Samples (trip, equipment, ambient, etc), SQ- SoD Blanks 

. .5.) Sample Analysis Requested: Aoaiy<icol method ...\nested and number of conlllincrs pro\Oded for each. 

6.) Qun6tyassunmcc.samplcs""' assigne? by dote(~) and the sample nomber associated with the sample (OJ, 02, etc) (e.g. Equipment blankc:ollcetcd in association withMW-1 on 10/10/99 wm be designated 10109901 in the Equipment Blank Lot Control 

I 

I 
a 
ll 

0 
8 

I 

i 
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\ Page: 1 ofl 

~m 1!t1trJ Project No: 8081001 01.02 

COCNumber(l): 09102008-02 

Chain of Custody and Analytical Request UMSNumber: 

Facility/Base J.D.: Holloman~ Force Base, New Mexico Saraple Analysls Rcquatcd C5J Quality A~ur.ul" Samples 14 

ProjecVSite Name: Basewide ~ackground Study :s () 
0 

!;: * illi 
~ 

~ ..... 
~ * * "' 0 0 * * ~ Client Name: USACE * ~. * .... * 

..... ., ., . 
0 '? «'!. 0 '1::1 'i:l 

~ Ill 
.,., 

e "' """ !5 Cl) Ambient Blank Lot Equi~ Blank Lot Trip Blank Lot Control 

·t 
; .~ ol 

" ~ ::s ... 
C. McGriff :g "§ ~ Control Number Control Number Number Collected by: 

~ .E '1::1 ~ ·~ 'g &! .... j 0 E 1ii 
Time '0 

0 ~ :a ~ a Sample <::. (.) z FIC!dSampleiD I!RPIMS LOCID · Date Collected Collecu:d Sample Depth SA Code Nmilber Sample I 1 .rn 'S 
(JDC..raclctSMas) (ISClura<laSMn) (dd,JJ1111JJ>.)')IY)I) (Military) (beginning- ending) Ill 

Ill Matrix 101 f! 
!hhmml z 

MW-21-04 9-Scp-08 170Q - N 1 WG 13 .8 8 8 B 8 s s 8 

-
" .. 

- .. 

" 

-
' 

; -

. -
; 

-
COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 

** Radchem- Lead, Radium 226, Radium 228,.Isotopic Thorium, Jsotopic Uranium, Carbon 14 
Short hold time!!! ***Nitrate- E353.2 & Nitrite- 4500 N02-B 

***"Sulfate-90~6 & Suindc 45008-F 

./""'\/ / · ,( ~4_ C~tody Tnnsftrs l'rlor to Rttelpt by Lab~ralory San1plc Dellvuy Details I Laboratory Roc:elpt 

Relo Dale Time ~gnr.s!) Date r .... Delivered Directly to Lab: Shipped No.: 

Melhod ofShipnlcnl: FedEx Airbill Number: 792747996888 !.~ / -9/IW,!IB1600 1. C) (/,l:Y jl)00 
Analytical Lab: STL . Delivety Location: Arvada, CO ~v . 2 . . 

3. 3. Lab Recipient ~~ .c,-A..t.4.:, Dolivety Date/Time: ,.,,-... .P /o:oo 
1.) ChainofCilstodyNumber• date colkcled +custodynumber(e.JI. 09-02-1999-Dl} • . ,), -.;? ~~- 0 ? 
2.} Sample Type (SA) Codes: N~NormaJSamplc;TB •Trip Blank(-c) Sa111Jie,FD•Field Duplicate (·a)Samples,PR• F!ddRcplicalc (-b) Samples, EB•l!quipment Blank{-d) Samples, .M·S =Matrix Spike, SD-Ma<ri<SpikcDupficatc,AB D AmbicntBlank(-c) 
3.) Sample Number: Uniq•e sample number coUect~ from a particular loe:alion per day. (e.g. Groundwater sample eoDec:led from MW-1 on 10/10199 = Ot, if sampled ngain on 10/10199 -02, etc.) 

4.) Mal[i< Codes: GS =Soil Gas, WG- Groundwater, WS- Surface Water, SO • Son, SE • Sediment, SL • Sludge, SS- Sarfacc Soii Samples, WQ- Aqueous Blank Samplea (trip, cquipmen~ ambito~ etc), SQ • Soil Blanks 
5.) Sample Anal~ is Requested: Analytil:al rrdhod ~ted and number of coruaincl"!l provided for eac:h. 

6.} Qualityassumnccsomplcs arc migncd by date(ddmmyy) Md thesamplenumberassociated with the sample(DJ, 02, etc) (e.g. Equipment blank coUcded in association with M\V-1 on 10110/99 willbcdesigna1ed 101()99{)1 in the Equipment BlankLoi Control 

[;: 
[; 

8 
~ 
'0 
0 
u 

2 



--------------------------------------------------------------~r -----.-=;--------------------------------!' 
5.. o; }Jli 
~m PJ; "1 rro 

·t"-..... I NATIONVIEW 
Page: 1 ofl 

ProjectNo: . 8081001 01.02 

COCNumber(l): 09102008-04 

Chain -of Ct:~stody and Analytical Request ~SNum~-----------------------

Facility/Base I.D.: Holloman Air Force Base, New Mexico Sample Analys!.sR<quQted (5) QuaUI)• Assur.~n<e Sompl .. l'l 

Project/Site Name: Basewide :?ackground Study ;S ... 
* ... 

Client Name: 
* lii ..... ..... 0 * ci ci * * C> * 0 * * .... .,., 

" USACE 

Collected by; 

0 * a '? 
"' 
* " .€ '5 i .El j K. Thomp4on 

0 s 
"' "' ·.a Ill 

"" .. 
~ ~ ·a 

;g 

i 

~ 
~ 
;g 
ci3 

J 
Ambient Blank Lot 

Control Number 
Equipment Blank Lot 

1 
Trip Blank Lot Contro•r· ~ 

Control Number Number · g 

Y&eJdSmq>~em 
(:lO ChmCias Max) 

S10-MW4 

ERP!MS LOCID : 
(IS Cloa-... Mox) · 

: 

-
q 

Date Collected • 
(dd-mmm-yyyy) 

10-5cp-08 

I 

Time 
Collected 
(Mnitlll)') 
(hhmm) 

1110 

I 

n 
SarnpleDepth 'SA Code'= I Sample I l (beginning- endinl!) Cll PI Matrix ''1 ~ 

:z 

N . 1 WG 13 

-
--
-
-
-
-
-

COMMENTS: *Total Metals- UNFlLTERED, Dissolved Metals - FlLTERED 

""' ~ ';;! 
~ ,. g < 
-B .. 
~ 

8 8 8 

u Radchem -l-ead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
"***Nitrate- E353.2 & Nitrite- 4500 N02-B 

_ /7 ****Sulfate- 90~ & Sulfide 45008-F 

.LY L_/ 

0 -~ 

j 0 a 

8 8 

~ ::; 
Cll 

8 8 

a 
~ 

8 

~(/,_ 
c¥stod,- Transfers Prior to Reeelpt by Lllbontory Sample Delll'l!r)' DebaU./ Lob oratory Receipt 

Time; Received by (signed) Date Time Delivered Directly to Lab: · Shipped No.: 

·2.~ 9/loi081.600 I. Gir"- q(/tl..\'i IO~~" Method ofShipmctil: FcdEx Airbill Number: .'-'7.::;99:.:3c:.7l;:;l:.:53.::;3:.:62:;:;..... ______________ _ 

2 .. _ _,__ 
3. 3. 

Analytical Lab: YTL 
LabR~e~~~~~ 

Delivery Location: Arvada, co 
• DeliveJ)' Date/Time: ·. <; -11 -.> I? t'• : ~>o 

1.) ChoinofCustodyNomllcs-•datccollccted+~ynurnbeT(o.g.09-02-1999-01) :(-::1'1-<.l"f • 
2.) Somplc Type (SA) Codes; N •Nornml Samplc,~TB a Trip Blank (-c) Sample, FD- Field Duplicate (-a) Samples. FR =Field lteplicate (-b) Sampl.._ EB .;:l!quipment Blank (-d) Sump let, MS =Matrix Spike. SO =Matrix Spike Dupiicote. All~ Ambient Blank (-e) 

3.) SomplcNumbc:r. UniqueoamplciiUmbcrtolkcti:d fronuperticularlocation per day. (e.g. Groundwater sample collected li-om MW-1 on 10(10/99=01, ifsarnpledogoinon 10/10/99 a 02. etc.) 

4.) Matrix C~ GS = Sml Gas, WG • Gtoundw:itcr, WS • Surface Water, SO • Soil, SE = Sediment, SL = SludgC, SS • Surf.>eo So~~ WQ,. AqUCOIIS Blank Samples (trip, oquipmcnt, ambient,_ etc), SQ • SoD Blanks 

5.) Sample Analys& Requested: Analytic:ll method ..Cquested and number of containers provided for each. 

G.) Quality wurance samples are wigned by dote (~)and the •ample nwnbcr associated with the sarnpl• {01, 02, ere) (c.g.l!qulprnt:nt blank colleeted iO association with MW-I on 10/10199 Mll be designotcd I 0 I 09901 in the l!quipmcnt Blank Lot Coutrol 

u 

4 

'¥ 



. 
# • r 

p- ~ __ Jf I! ~ ------

) ~ I ~ VIEW ' d-•l//V/ Page: 1 ofl 

~ NAT I; Q N cY'ru-1/J! ( ftJ Project No: 8081001 01.02 

. COCNumber(I): 09102008-0S 

Chain of Custody and Analytical Request LIMs Number: 
---~-------------

Facility/BaseLD.: Holloman A.rr Force Base, New Mexico SampJeAnai.JSfsRcquestedm QuantyAssuranceSampJos 1" 

Project/Site Name: Basewide Background Study · ~ ~ . ...,. * ll'l . .:a ~'"""!o::~ 
ClientName: USACE · g : · ~ ~ g 'l! ~ ~ 

0 ; o S:: r ~ lil ...... "'C o ~ 
S ~ il .1:> c<1 -t .-!;! ~ ~ Ambient Dlanlc Lot l!quipmcnl Blank Lot Trip Blank Lot Control b 

Collected by· C McGriff ·!i :;;. .g ·a ·a -8 ~ UJ !;! Control Number - CootroiNumbet Number '8 
· ' ' . li !g 1! :a Jo '§ 1;! GJ_ g U 

Time .:: a ~ ll · :<l .-!;l .S .~ 
Field Sample ID ERPIMS LOCID i Date Collected Collected Sample Deptb SA Code ~ Sample t i ::<! U Z a ~ 

(JO CloorKtm Max) (IS tbaladas Max) i (dd-rnnm-yyyy) (Military) (beginning- ending} l2l Ill Malrix l'J ~ u ~ 
' .(bh~l z ::0 

MW-01 10-S~p-08 1215 - . N 1 WG 13 8 8 ~ 3 3 3 8 3 5 

' .. 

i 

' 

COMMENTS: *Total Metals- YNFILTE.RED, Dissolved Metals- FILTERED 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
~*Nitrate- Iq53.2 & Nitrite- 4500 N02-B 

~ /¥**Sulfatc-90~6&Sulfide4500S-F .. 

~~
~lodyTnnsfersPrlortoReoelpt by Laboratory · SamploDellvc~Deloils/Labon!oi)'Reeelpt 

• 'f/' · · T"wn<r ~ived~ (signed) Dale T"mc IJ>di..,..,d Directly to Lab: Sluppcd No.: ---------~---
~·. · 9 081600 · I. ~ "1\it v'6. 11>~ MethodofShipmcut: Fcdllx AirbillNumb<:r: _,792.::=.:7..:;47:.::996:::::.90::3;___ ____ ___:_ __ 

2.7// 2. Analytical lab: STL Dcliv~:~y Location: Alvada, CO 
A'3. ! 3. LabRccipient:/hf_ .L.. ./16.~ DelivcrvDate/Time: 'f·ll-u~ /o: .. ,~ 

1'\. 1"'1 ... !--l'",..,__._.t_'to.l- L -~ • "- •-~• __ _:, _ _. ____ L--'- ...,..,..,. tnnnn1~ - -. 

2.) S11111plc Type (SA) Codes: N- Nonnol Sample,;TB- Trip Blank (·<) Sample, FDa Field Duplieole (-a) "Samples, FR =Field Rq>licale (-b) Samples,llB =Equipment Blank (·d) Samples, MS =Matrix Spike, SD- Matrix Spice Duplicate, AD- Ambient Blank (-c) 

3.) S::unplc Number: Unique sample DUmber coUectcd from D particular location per day. (e.g. Groundwater sample cclk:cted from M\V-1 on 10/10199-01, iCsamplcd again on IOIIOIS9- 02; etc.) 

4.) M'olrix Codes: G~- SoiJ Gas, WG • Groundw.itcr, WS- Surface Water, SO- Soil, SB -Sediment, SL- Sludge, SS- Surface: Soil SarnpJcs. \VQ ":'AqUeous Btank Samples (trip, equipment, ambient, etc), SQ- Soil Blanks 

S.) Sample A11alysis Requested: Analytical method r'.cctucsted and number of' contlfners provided for: each. . 
I • 

6.) Q""lity nssur>nCC samples an: assigned by date (ddmmyy) and the sample number associated w~h the sample (01, 02. etc) (e.g. Equipment blank collccled Ia association with MW-1 on 10/10/99 w~l be designated 10109!101 in the Equiprntnl Blank Lot Control 



1r. . :7r '-liM Page: 1 ofl 

~~ N.AT19NVIEW t¥JJ1 qj/Jfdi Project No: 8081001 OL02 

.. 
COCNurnber(I): 09102008-06 

Chain of Custody and An~IrtJcal Request LIMS Number: 

' 

Facility/Base lD.: Holloman~ Force Ba~e, New Mexico Sa'!'ple Analysis Requested (l) QuaD!)" Assann .. Samples t'l 

I 

Project/Site Name: Basewid~ Background Study 
::s 

Client Name: USACE L ll; ~ e t! :;! ., Ambient BlaJI!c Lot Equipmcnl Blank Lot Trip Blonk Lot Control :! 

~ Collected by: . Z. Bee~ Thompson 0 Control Number Control Number Numbrr ·;a 
"' c . 

i Time .!! i SampJC Dcpth . SA Code = ~le 0 
Field Sample: JD ERPJMS LOCii> Date Collected Collected II 

(30 CllmctCB Max) (IS CbmciCIS ""'!'l (dd-flliT'moyyyy} (Mnital}') (beginning- t:ndins) (2) "' Matrix t'l ~ .lhhmm) . z· 

DWDG-SD23-0.S 9-Scn-08 925 0 - 0.5 N 1 so 2 8 8 

DWBG-SD23-30 9-Scn-08 1115 25 - 30 .N 'i- 1 so 2 8· E 

DWDG-SD23-64 9-Scp-08 1110 60 - 64 N I so 2 8 8 
,. 

l3WDG-SD16-0.S 9-Scp-08 1355 0 - 0.5 N 1 -so 2 8 8 

DWDG-SBl6-20 9-Scp-08 1430 15 - 20 N 1 so 2 8 E 

l3WBG-SBI6-39 9-Scp-08 1430 35 . 39 N 1 so 2 8 E" 

BWBG-SB24-0.S 9-SeJ)-08 1645 0 - o.s N 1 so 2 8 8 

DWBG-SB24-20 10-Seo-08 830 15 - 20 N 1 so 2 8 E 

DWDG-SD24-40 10-Sep-08 830 38 - 40 N 1 so :z 3 8 

BWDG-SD27-0.5 10-Scp-08 940 0 - 0.5 N 1 so 2 8 8 

DWDG-SD27-l3 10-Scp-08 1015 11 - 13 N 1 . so 2 E 8 

BWBG-SBl7-:ZS 10-Scl)-08 1015 23 ·~, 25 N 1 so 2 8 8 ·-
COMMENTS: ** Radchem .l. Lead, Radium 226, Radium 228, Isotopic Thorium, Isoto~ic Unmium,_Carbon 14 · 

i .. 

/1; /1 / 

1/ -Lz:~ lloJc 
C~odJ TraMfers Prior to Receipt by Lobornlol")' SampleJ>elh-ery Details I Labor:atorr Rtcdpt 

romcl 

9Z? 
lloJe Tinlt Delivered Directly to Lab: . ' Shipped No.: 

Ll'£44//{f7 ~ .. 9/10108 1600 I. q~l4i'llV Metbod ofShipmcnt: FedBx Airbill Nurulier: 798506760369 
[f.: J7 'V 2. Analytical Lab: STL Delivery Location: Aivada,CO 

13. 3. 
• 0 

Lab Rccipicut:~k/'P..>-~ • Delivery Date/time: --;;_ •t-o t? /o:od 
t.) ClulinofCuSiodyNuinbcr•dalccolle<lcd+ cust~ymm>bcr(e.g. 09-02-1999-01} ' :1- il q-,. 'I · 
2.) Sample Tl'J'e (SA) Codes; N • Nonnal Sample, TB =Trip Blank (-c) Sample, FD= Field Duplicate (·a) Samples, FR • F"odd Rcplioalc (-b) Samples, liB= Eqo~t Blank (·d) Smnplcs, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB • Anticnl Blonk (-c) 

3.) S:.mple Number: Uniqacs:unplc aumbercollcctcd from D parti~lar location per Way. (e.g. Groundwater sample Collcetcd from MW-1 01t lcY'J0/99- 01 1 if sampled again on 10/10199-02., etc.) 

4.) Molrix Ccdc:s: GS =So~ Gas, ~VG = Groundwatci! WS • Surface Water, SO= Soil. SB = Sedimen~ SL• St~dgc, SS • SurlilccSoil Samples, WQ • Aq~cou• Blank Samples (trip, equipment, ambient. etc), SQ =So~ Blanks 

.5.) Sample Analysis Requested: Analytical method reqdesled ;md number of containeB provided for each. 

6.) Quality nssnrance sarrples ore assigned by d:!te {d~) ond the sample number nssociatcd with the sample (01, 02, etc) (e.g. Equipment blanl: cclle<tcd in 11$Sociation with MW-l on !01!0/99 will be designated 10109901 in the Equip.- Bbnk Lot Control 

*' 

F 

a 
11 

&· 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

I 
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~~NATIONVIEW .:2. 7 It/ 
~tyh q)ll/ff"J 

Chain of Custody and Analytical Request 

Facility/Base J.D.: Holloman Air Force Base, New Mexico Samp!e Analysis RequestW "' 

T1 
:s 

Basewid~ Background Study Project/Site Name: 

Client Name: \t * 

Page: 1 ofl 

ProjectNo: 8081001 01.02 

COCNumber(l): 09102008-07 

L~SNumb&: __________________ ~---

QuaDty Assurance Samplt:s l'l 

USACE 1 

~ 
~ 
1: 
~ 

Z. Beck$:. Thompson Collected by: 
~ 
8 
"' . 

5 
'li 
~ 

Ambient Blank Lot I Equipment Blank Lot I Trip Blank Lot Control I ~ 
. Control Number Conlmi"Numbcr Number ;§ 

Field Somplc ID 
(30 Cilxockn M:IX) 

BWBG-SB30-ll5 

BWBG-SB30-14 

BWBG-SB30-28 

l!lll'IMSLOCID 
(IS Omaclca M~ 

Dale Co11CClcd 
(dd-11UD11·YYl')') 

10-Sep-lJS 

10-Sep-08 

10-S!>p-08 

Time 
Collected 
(Mililary) 
(hhmm) 

1050 

1115 

1115 

~ 
0 

~ I SamplcDeptb 'SA Code'~= I Sample (beginning- ending) Ill PI Matri< ('I 

~ 2 

"" 
() - 0.5 N 

12 14 N 

26 ~ N 

so 

so 

so 

- ,-

COMMENTS: ** Radchem ;=Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

/) 

~ 
~odyTransf~Prl.or toR~:<:~iptbyLnboralory 

• igncd) Date T...e Dale Time 

I ~ 9/10/08 1600 1. "7/idA l~o'J 
I z., _ ___...:..._ 

Delivered Directly to Lab: 
Sample DcUvery Del ails I Lobonlol")' Rea:lpt 

___________ Shipped No.: 

Method of Shipment: FedEx Airbill Number: 798008814122 

Arvada, co 
3. ; 3. 

Analytical Lab:~ Delivery Location: 
Lab Re~q,ieut: ~ ...,.;t...iii:•DeliveryDate/Time: ·9 ~ u- <> l? I o: Ou 

1.) Chain ofCusiOdyNumbcr•doleco1lcctcd+custQdynunlb<r(e.g. QII..()Z-IY99·01) . . :z- :2 ~- 0 '! 
2.) Sample Type (SA) Codes: N • Nomml Somplc, T/l• Trip Blank (-c) Sample, PD • Field Duplicalc (-a) Sampl .. , FR.= F"reld Replioalc (-b) Samples, ED • Equipment Blanlc (-d) Ssmplcs, MS - Malrix Spike, SD- Matrix Spil:e Duplicalc, AB =Ambient Blank (-e) 

3.) Snmp1c Number: UniqueJamplenumbetcoDectccffi'omaparticular locatioa per day. (e.g. GroundwntcrsomplacoJJectcd fiom.MYi-1 on 10/10199-Dl. ifsamph:d again on 10/10/99-02, etc.) 

4.) Malrix Cod .. : GS • So~ Gas, WO • Gn)Undwatcr, WS • Surface Wolcr, SO • Soil, SB = Scdimcnl, SL- Sludge, SS-Surface Soil~. WQ- Aqueous Blonk Samples (lrip, equipment, ambient, Clc), SQ • SoH Blanl:s 

5.) Sample Analysis Requested: Analytical mcthod rcq\,cstcd ond number of containers provided lbr each. 

G.) Quatily assur.mcesamplcs are assigned by dole(~) ond lhc snmple nwnbcr mociatcd.wilb the s;~mple (01, 02,"clc) (e.g. Equipmenl blank collected i• assocK;tion wilh MW·I on 10/IQ/99 will be dcsignalcd 10109901 in lho Equipmcnl Blank Lot Conlrol 

B 

B 

B 



(' 
_r 

,_~, 

/W'I NATIONVIEW ~' 5"' Pft;;f\ Page: 1 ofl 

~ -
Project No: 8081001 01.02 

;z:;yz, \ 
COC Number(l): 09102008-03 

Chain·of Custody and Analytical Request LIMS Number: 

Facility/Base I.D.: Holloman Air Force B~e, New Mexico Sam piC Analysis Requested"' Qualrt)· Assur:anec &.mplts t') 

ProjecVSite Name: .i3asewide Background Study · :'i u ... 0 

.... !· ~ :ii ;; ~ * ci * * .{g 
Client Name: US ACE 0 * .... "' * * 

~ 
.. 0 ~ " :!:1 

5 '? Ia ~ :!'J ~ 
0 

E "' ' -~ ·~ 
Ambi"'t Bialik Lot Equipment Blank Lot Trip Blank Lot Cont~l 

C. McGriff c . -5 ] ~ 11 Collected by: ·a .... .s ~ .2; Cootrol Number Control Number Number a 
~ "' .. I g 0 

3 ~ ~ T"nne ~ ~ i3 ~ 
Sample ~ z --a· 

Field Sample 1D ERPJMS LOCID DaleCollecled Colltctcd Sample Depth s~ Code Number San.,Jc ·i i Cf.) 5 
(30 Cl~r.><tm Max) (UC..!3CICI$Max} (dcHmm.:mY) (Mifita<y) (begi!]ning- ending) ro PI Matrix PI ~ 

·(hlunn) z ~ 

SS61-MW11 10-Sep-08 910 - N 1 WG 13 8 8 8 8 l3 8 8 8 

-
-

-
' 

-
-
-
-
-

COMMENTS: * Total Metals- UNFILTERED, DiSsolved Metals- FILTERED 
** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Ur;tnfum, Carbon 14 

I 

***Nitrate- E353.2 & Nitrite- 4500 N02-B 
....., ****Sulfate- 9056 & Sullide 45008-F 

//. 
~ ~ c-,,.~~-·-·.,~•~:~ Sampfe Delhoery Details I Laboratory Reee:ipt 

.d.... r... ~by (signedJ Date Time Delivered Diiectly lo Lab: Sltipp;d No.: 

'4//IJ/L ..!}/]0/081600 ]. ~ 9-tl:~ /~ Mctbod of Sltipmcnt · FedEx Airbill Number: 791949013113 

lz.T/Y 2. Analytical Lab: STL Delivery Location: Alvada, CO 
i:P 3 .. Lab Recipient,~?>• L- ·A""': ~~..L.L.. • Delivery Dateffime: 7- 1.?- c> {7 fcs: ...... 

1.) C:halnofCustodyNumbcrecblccoii<Cted+c:ustodylllltl1ber(e.g.09.0:Z·I999·01) .· ~-~"'-<> ~ 

2.) Sample Type (SA) Coda: N=: Nonnal Sample, TB- Trip l!Jank (-c) Somplc. FD- Field Duplicate (·a) Samples, FR.- Field Replicruc (·b) Samples, E8 =Equipment Blank (-dj Samples. MS =Matrix Spike, SD • Matrix Spike Daplicale. AB =Ambient Blank (-c) 

3.) Sample Number: Unique sample number eoUcdcd from a particularkK:alion pe:rda~.(e.g. Groundwater Ample c:otlccted fromMW~I on 10/10199•01, ifsamplcdacainon 10/10199 • 02,etc:..) 

~-)· Motri< Codes: GS • Son Gas. WG = Growulwata. WS -·Surface Water. SO= Sou. SB =Sediment, SL • Stu.dge. SS • Su.focc Sen Samplos, WQ =Aqueous Blank Samples (trip, oqu;pmcnt, ambient, etc), SQ =son Blan!a 

5.) Sample Anal)'iis ReqUested: Analylical method rtqucsled and number of containers provided for each. 

G.) Quality assuraocc somptcs am assigned by date (ddmmyy) and the sample number associated with thesnmplc (01, 02. etc) (e.g. Equipmcnl blru]k oollecled ia association with MW-1 on !Ofl0/99 will be designated 10109901 in the Equipmcnt.Blank Lot Control 

i 

a 
I; 

j 

I 

3 



Lftto 
·- -

/~~NATION.VIEW q;;z/~. Pa_ge: I ofl 

;fiD 
Project No: 8081001 01.02 r{lr 

COC Nurnber(l): 09112008-01 

Chain of Custody and Analytical Request 
I 

LIMS Number: 
... 

Facil!ty/Base I.D.: Holloman Air Force Base, New Mexico Saouple Aaalrs{s Requested "' - QuaUt)' Assurance Samples 1'> 

Project/Site Name: Basewide Background Study 
:s 

Client Name: US ACE !;;: . . 
t:· 

~ ~ ~ Ambient Blank Lot I!<Juipmcnt Blanlc Lot Trip Blanl: Lot Control 
a 

-5 b 
Collected by: Z.BecknCThoinpson ~ 

~ 1l 
Control Number Control Number Nunix:r ~ 

y-..,. ..':! ~ 
p:; 

Sample 

j Field Sample lD ERPIMSLOCID DateColleolcd Collected Sample Deptb SA Code Number ~ ::.: 
(JO Chan<Ccos Max) (IS~Max) (dd-.mm-mY) (MUitary) (beginning; end ina) (1) 

(1) Matrix 00 

(hlunm) 

-· 
BWBG-SB29-0.5 10-Sep..OS 1335 0 - 0.5 N 1 so 2 3 3 A 

BWBG-SB29-15 10-Sep.-08 1400 13 - 15 N 1 so 2 3 8 A .. 
BWBG-SB29-30 10-Sep-08 1400 28 - 30 N 1 so 2 8 8 A 

BWBG-SB31-0.5 10-Sep-08 1450 0 - 05 N 1 so 2 8 3 A 

BWBG-SB31-15 10-Scp-08 1530 13 - 15 N I so 2 8 .8 . 
A 

BWBG-SB31-30 10-Sep-08 1530 28 - 30 N 1 so 2 8 8 A -
-
-
-
-
-

··= · .. - .. · . .. 
COMMENTS: ** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

... .. ~ ~ 
~: .. ..·-· . 

..... = •• 

,. 

Custody Tnasrezs Prior to Receipt by Laboratory Sample Dell"'r)' Del alii /.Laboratory Receipt 

!'.~~ 
Dale T'IDlO ~Tm~ Delive.red Directly to Lap: Shipped No• -

9/11/08 1600 MeUtod of Shipment: FedEx Airbill Number. 7!16574040419 I. .t('t!~q- ~ 
2. 2. Aualyrical Lab: STL , Delivery Location: Arvada, CO 

3. 3. Lab Recipient~~ ~~DeliveryDate/Ttnte; '}- 12~..:>9' /o:oc 

-~:. 

!.) OtainofCustodyNumber•dotccoUcctcd+euslodyllW11be<(c.g. 09-02-1999-01) '! -~ <(-.,. '1 
2.) Sample Type (SA) Cock:s: N • Nonm1 Somplc, TB • Trip Blank (-c) Sample, FD • Field Duplicate (-a) Samples, FR- Field Rcp&cote(-b) ~. EB • Equipment Blank (·d) Samples, MS • Matri< Spike, SD • Matri< Spil-e Duplicate, AB- Ambient Blank (-c) 

3.) Sample Number: Uniquesnmplenumbercolleclcd fi"omap:uticulnc location per day. (e.g. Ground \Vater sample collected fromMW-i on I0/10f99-0l. ifsampled again on l0/I0/99a02,. etc.) • · . 

4.) Matrix Codes: GS =Soil Gas. WG = Grouodwoter, WS -Surface Water, SO • SoiL SB = Sediment, SL • Sludge, SS • Surfoce Sotl Samples, WQ =A 'I""""" Blank Samples (trip. equip,...cnt, ambient, etc), SQ- Soil Blanks 

5,) Smnplc Analysis Requested: Ana1)1ical method requested and number of containers pr~vfded for _eaCh. . 

6.) Quality ossumncc .. ~ .. nrc migned by cLue (ddmmyy) and t~smriple number ilssceiated with the SlllllpiC (01, 02, etc) (e.g. Equipment blank collcctcd in nssociation with MW·I on 10/10/99 mll be dcsigll2tcd 10109901 in the ~uipmcnt Blank Lot Control 
.. 

·-:::. 
.. ·-~~~-. 

~ 
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. ' ' 

~~NAnpNviEW 
Page: lofl 

Project No: 8081001 01.02 

COC Number(l): 09172008-01 ; 

: Chain of Custody and Analytical Request LIMS Number: 

' 

Facility/Base J.D.; Holloman Air Force Base, New Mexico Sarople Analysk Requested (S) QuaUty Assurance Samplu"' 
! 

Project/Site Name: Basewide Background Study ;S () 

1;: * ~ 1 

~ - * * ' c; N 
d d * * ;g ClientName: · US ACE i s .. 0 .. * * - "' :~ ~ 0 '? ..... 0 .,., 0 

i! "' j 1>1 
"'" ll'l "' Ambient Blank Lot Equipment Bbnl:: Lot Trip Blank Lot Control 

C. McGriffi . t .. 
-8 ~ 

"3 1 Collected by; ·i -;;;- .g 1 ~ Control Number Control Number Number 

" ~ 
'I': '0 g ~ 'iii 0 

~ $i !il . . . 0 

~ a ERPIMS LOCJD j 
Tunc Sample '\; ~ iS "' Field Sample 10 Dille CoUccted Collected SIVll'lcDopth SA Cod< Sant>l• .8 i c:n "S 

(ISa..-=Max) ! (dd-111llYll-yyyy) (Milii"'Y) (beginning- ending) Dl 
Nwmcr 

MacriJ<I<l (lOChar.le~<~>lol>x) 13) E ~ 
(hhmm) :.\! 

i - 8 3 E 8 8 8 8 8 TDS-MW04 i 17-Sep-08 1430 N 1 WG 13 

: -
-j 

~ -

i 
: -
' -
i -

-
' 

' -
' -; . 

COMME~TS: *Total Metals- liJNFILTERED, Dissolved Metals- FILTERED 
** Radchem- ~ead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

Shortholdll ***Nitrate- EJ:53.2 & Nitrite- 4500 N02-B 
****Sulfate- 90S:6 & Sulfide 45008-F 

L 
i 

~A 
Cu~.ody Transfers Prior to Rcctlpt by Labontory Satnplc Dcllvcry DcL1IIl: I Laboratol")' Reuipt 

I 
Dale Tome! Received by (signed) Dale TllllC Delivered Directly to Lab: ~tipped No.: 

?" 9/18/08 1600 1. ~ ~[!9/~ OI'3D,· Method of Shipment: FedEx Airbtll Number: 791951991086 
2._ / ..... 

2. Analytical Lab: .sn. Delivery Location: Arvad>, CO 

3. 3. Lab Recipient~ .L . • ~.,.~Delivery Date/Time: <f~ I' -o I?' C) <f: 7u 
1.) ChainofCustodyNumbcr=datocolkcted+cus!odynumbcr(o.!l-09-02-1999-01) .:1-~ 'i-,. 1 . 
2.) Sample Type (SA) Codes: N = Nonnal Sample. TB =Trip Blank (-e) Sample. FO =Field Duplicate (-a) Samples, FR =Field Roplicale (-b) Samples. ED • Equipmcnt Blank (-d) Samples, MS- Matri< Spike, SO- Matrix Spike Duplicate, AB =Ambient Blank (-c) 

3.) S::unple Number. Unique sample nUI1'1btr collect¥ &om a particular loCation per dny. (e.g:. Groundwater sample collected from MW-1 on 10/10199-01. if sampled again on 10110199 = 02. etc.) 

4.) Matrix Codes: GS =SoU Gas, WG = Groundw~er, WS = Surfoce Water, SO= Soil, SE =Sediment, SL =Sludge, SS =Surface Soil Sompl<:s, WQ =Aqueous B!alk Samples (!rip, equipment, ambient, etc), SQ =Soil Blanks 

5.) Sample Ana1)Sis Rcqueslcd: Anal)1iatl mclhod r~eslcd ~ number of containers provided for each. 

6.) Quality assurance somptes arc assigaed by date <4drm!yyl and the sample number l!SSocbtled with the sample (01, 02, etc) (e.g. Equipment blank cotlcclcd in association with MW-1 on I Oil 0/99 will be designated 1010990 I in the Equipment Blank Lot Control 
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~I NATIPNVIEW-
Page: 1 ofl 

PrpjectNo: 8081001 01.02 

COC NU!"b<;r(l}: 09182008-02 

! . Chain of Custody and Analytical Request LI¥SNumber: 

I . 
' 

Facility/Base I.D.: Holloman Air Force Base, New Mexico Sample Analysis Requested (SJ QuaUty Assunoac:e Sa111pl<s 1'1 
I 

Project/Site Name: Basewide ~ackground Study :s u 
~ ~ 
a\ ... ... u * 

;. ~ 
' d d * * .a Client Name: US ACE 0 .. 0 * * ' .... .. .... "' 0 

., := 
i 0 '? .... "" 0 :~ E "' e III ~ !l'l en Ambient Blanl: Lot Equipment Blank Lot Trip Blank Lot Control ' u -~ 1 

'3 
K. Thomps9n 

.. 
~ ~ ~ 

. 
! Control Number Control Number Numbcr Collected by: ~ .a- 't:l ~ ·~:: 

g "' ] .9 E "ol ::! ; Time 'l'l g .0 .... 
lS 

I!RPIMS LOCID ~ 
Sample < u z J3 F"ocld Somple lD Dale Collected CoUccted Sample Depth SACodo Nurnbc:T Slf1lllc 

I ~ 'ii 
(30 Ow>cten Max). (IS C1oar.1ckc Max) , (dd-lm1ITI-yyyy) (Military) (beginning- ending) (I) 

OJ Matrix<'~ 01 {'. 
{hhlnt1) ~ 

MW24-03 ~ 18-Sep-08 1155 - N 1 WG·, 13 8 8 8 8 8 8 8 8 

i -
~ -

. 
~ 

' 
t -
' 
' -
' 

' -! 
' 
i . 
: 
' -

-
COMMENTS: *Total Metals- ..;mFILTERED, Dissolved Metals- FILTERED 

** Radchem = J?ead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- ~53.2 & Nitrite- 4500 N02-B 
*"**Sulfate- 90S:6 & Sulfide 45008-F 

' . . . 
~? ~ C~slodyTraosrorsl'riortoReceiplby}..abomtory Sample Delivery DotallslLaboralory Rec:eipl 

~.-.c ~· r .... ! ()~by(signed) Date T"une Delivered Directly to Lab: Sllipped No.: 

U...'1i- rr 91181\>8 1600 1. . 0.1,... q{P11<? d"J~ Method ofS!tipmenl: Fed Ex Airoi!l Number: 790580167571 

12:' 1/ "' / '-... ; . 2. '--"·~ . Aaalyticall.ab: .sTL Delivery Location: Arvada, CO 

3. 
........_, 

\ --------
3. L_a_l>_~p_i.ellt~-~·oelivery Da<efl'ime: __<l_-_j_f_..- e> e O""f."J'o 

1.) OoainorCustodyNumber=datecollected+""'!ody,..mbor(c.g.09-02-I!l99-0I) ·. . :1- .:l ~- .. '; 
2.) Sanople Type (SA) Code.<: N • Nonnd Sample. :rn • Trip Blank (-e) Sample. FD =Field Duplicate (-a) Samples, FR • F"ocld Replicate (-b) Sapoplcs,l!B =Equipment Blank (-d) Samples, MS • Malri< Spike, SO- Matrix Spike Dup6cate, AD • Ambient Blank (-c) 

3.) Sample Numbe~ Unique s:~mplc uumbc:r coUa:.bf from a particular location per day. (e.g. Ground\vater sample collected fium MW-1 on 10110199 = 01. ifsaJq>bi again an 10/1()(99- 02. etc.) 

4.) Ma!tix Codes: GS =Soil G:.s, WG = Grouod.,.jcr, WS = Surrace Water, SO= Soil, SB = Sediment, SL =Sludge, SS = Surracc So a Samples, WQ =Aqueous Bl2nk Samples (trip. equipmcn~ ambient, etc), SQ = San Blanks 

S.) Sample Analysis Requested: Analytical method ~ucstcd and number oreontniners provided for each. 

6.) Quality assunmcc samples nrc assigned by date <4dmmyy) and the ''"nplc number associated with the sample (01, 02, etc) (e.g. Equipment blank collected in association with MW-1 on 10110199 wiU be designated 10109901 in the Equipment Blank Lot Control 
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Page: 1 ofl 

Project No: 8081001 01.02 

' 
COC Number(l): 09182008-01 

Chain of Custody and Analytical Request LIMSNumber: 

i 

Facility/Base J.D.: Holloman Air Force Base, New Mexico Sample Analysis Reques!ed ~'1 QuaUCy Assuranee Samples 1'1 
! 

Project/Site Name: Basewide ~ackground Study ;S ~ ..... 
* 

-
~ * 

,., - - y * N : c) c) * * .l'J Client Name: US ACE 0 * - "' 0 * * i - * 0 ~ ;<l 
~ 0 -~ li: s ·Ia -~ !i lQ "' Ambient Blank Lot Bquipment Blank Lot Trip Blank Lot Omtrol . .. _g 

1 ~ ~ "' " " K. Thompspn 
.. -a .. Control Number Control Number Number Collected by: 1! .... .a "" > :a "' ·.: Cl g -;;; ., ., 

~ ~ t! 
~ ' Time 'lS 

0 1"1 
~ ~ ERPIMS LOCID ! Sample ~ u Field Sample ID Dale CoUc:cted Colletted Sample Depth SA Code Number 

Sample II 1 rll '3 
(lOC!>TliCierSMox) (ISC~arx<m:Wax) l (dd-mnm-yyyy) (Militaiy) (beginning - ondiag) (>) 

ro Matrixl<l 'E f:! 
(hhrrm) 

~ :z: 

MW24-05 18-Sep-08 935 - N 1 WG 13 8 8- 8 8 8 E 8 E 
I 

! -
! -

: 

; -

' .-
i -

-i 

: -
-

COMMENTS: *Total Metals- VNFILTERED, Dissolved Metals- FILTERED 

** Radchem = J;,ead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
***Nitrate -1453.2 & Nitrite- 4500 N02-B 
****Sulfate- 9~6 & Sulfide 4500S-F 

! -

~eel) Dale 

C+tody Transf""' l'rior to Receipt by Laboratory .. 
Sample Deli••rr Dotalls I Laboratory Retelpt 

T1111e! -~(si~ Date . Time Deliveltd Directly to Lab: Shipped No.: 

-~~ 91181\J& 1600 Meel10d ofSitipmeut FedEx Airbill Number: 798015168684 1. Q .Rk--- 'l[lo.[r 9"1~ 
lz - 2. Analytical Lab: · STL ' 

Delivery Location: Arvada, CO 

3. i 3. Lab Recipient: '.Af.. L .;'';111! .,..~Delivery Dateffi.me: 'Z_~ l_t"f-o~ 0"!: :lo 
1.) ChainofCustodyNumberDdatecollected+cu~todynu<ri>cr(e.g.09-02-199ll-Ol) ~- 2 't-t>' . 
2.) Sample Type (SA) Codes: N- NonnoJ Samptc,;Ts- Trip Blank(...,) Sample, FD- Field Duplicate (·a) Samples, FR- Field Replicate (-b) S~cs, ED- Equ;prnc.t Blank (-d) Samples, MS -Matrix Spike, SO- Motrix Spike Duplicate, AD - Ambient Blank (-c) 

3.) Snmple Number. Unique r.unplc nurOOcrcotlcct~ from a poD'ticular location per day. {e.g. Groundwater sample collected from MW-l on.I0/1()'99- 01, if san~ again on 101'10199- 02, etc.) 

~.) Matrix Codes: GS • Soil Gos, \VG = Groundwa\er, WS- Surf.!eo \Vater, SO • Soil, SEa Sediment, SL =Sludge. SS = Surfuce So~ Sampl.,._· WQ =Aqueous Blank Samples (trip. equiptl=t, ambient, etc), SQ • Soil Blants 

5.) Sample Analysis Rcqueslcd: An:dyticnl method ~C)t!estcd '!fld number orcor.tniners provided for each. · 

6.) Quality 2SSUrancc samples an: assigned by date (~dmmyy) and thesamplemtmber associated with the sample (OJ, 02, etc) (e.g. Equipment blank collected in associatioo with M\V-1 en 10/10199 will be designalctl 10109901 in the Equipment Blank Lot Control 

;!V\) 
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/ 'WoiNATI?NVIEW 
Page: 1 ofl 

Project No: 8081001 01.02 

' 
·. COC Number(!): 09172008-02 

' 
~ ·Chain of Custody and Analytical Request LIMSNumber: 

! 

' 
F~cility/Base I.D.: Hollomrui- Air Force Base, New Mexico Sample Anabsfs Requesti;d PI QuaUty Assur.an<eSamples~'~ 

I 

Project/Site Name: BasewidelBackground Study 
< 

Client Name: USACE! : ~ * 

l 
lil !i Ambieot Blank Lot Equipment Blalllc Lot Trip Blank Lot CoolrOI a ::: II 

Collected by: Z. Bee~. Wolfe g .'fi Control Number Colllrol Number Number ~ ' ] 
Tane j ~ . Sample 'Cl . 

Field Slllll'lc 1D ERPIMS LOCID DalcCollcclcd Collected SomplcDcpth SA Code Number Sample 1 (JD Cloam:tm Mu) (IS Chuac:tm ~) (dd-mrnm-)')')')') (Military) (beginning - enili~g) Ill 
(>) 

Malrix:C<4) 

' .(hhrnm) z 

BWBG-SB42-0.5 
i 

17-Sen-08 900 0 - 0.5 N 1 so 2 E E B ; 

BWBG-SB42-10 17-Sep-08 930 8 - 10 N 1 so 2 3 :;;:. 
B 

... ·!· 
3 E BWDG-SB42-20 17-Sep-08 920 17 - 20 N 1 so 2 B 

' I 
BWJ.IG-SlB9-0.5 ·! 17-Sep-08 1035 0 - ·o.5 N 1 so 2 :s :s Bl 

·' I 

BWBG-SB39-l2 
·.; 

17-Sen-08 1100 10 - 12 N 1 so 2 :s :s B . 
i 

17-Sep-08 - 8 E BWBG-SB39-24 I 1100 20 24 N· 1 so 2 B 

BWDG-SB40-0.5 17-Sep-08 1140 0 - 0.5 ·N 1 so 2 3 3 B 
; - 3 E BWBG-Sll40-0.5-a i 17-Sep-08 1140 0 0.5 FD 1 so 2 B 

JlWDG-SB40-0.5-MS 17-Sep-08 1140 0 - 0.5 MS 1 so 2 3 3 B 
; 

BWBG-SD40-0.5-MSD 17-Sep-08 1l40 0 - o.s SD 1 so 2 3 "' B 

,nwnG-SB40-12 17-Scn-08 1230 10 - 12 N 1 so 2 3 3 B 

lnwnG-SB40-23 17-Sep-08 1230 20 - 23 N 1 so 2 8 3 B 
COMMENTS: ** Radchem '!=Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

i 

~ .. 
I / 

v:~ ~~Dale C{..iocly Transfers Prior to Reooipt by Laboratory Sample Dollvcry DetaDs I Laboratory Rocclpt 

Time, . ~Date 'rune .. Delivered Dim:tly to Lab: Shipped No.: 

it ,.at; r/1 /f///t--..__ 9/1810~ 1600 I. Method of Shipment: FedEx AirbillNumber: 7927S248JJS3 

~/ 
..... 

. 2. 
~ . . 9ft'1f'? 9~ 

Analytical Lab: Delivery LoClltio;, Arvada, CO 
' 

STL 
3. 3. Lab Redpicnt:.r.& -"'· .,......_ ~· Delivery Dalofl"ime: 'j- It;-~''/;>' 09: Yo 
l.) ChninofCustodyNumber•datec:ollcclcd+cusl"i!Y""mber(e.g. 09-02-1999-0l) ~- ~ V- o '}" 
2.) Sample Type (SA) Codes: N a Nonml Sample, Til• Trip Blank(-<>) Sample, FD ~Field Dupticlue (-a) Somples, FR • Field Replicate (-b) Samples, llB • Equipmeot Blank (-d) Samples, MS = Motrix Spike, SO= Matrix Spike Duplicate, AB =Ambicnl Blonk (-c) 

3.) Slli11PIC Number. Unique sample number collccted!from a particular location por day. (e.g. Groundwolcrsample collected from MW-1 on IOI!di99- 01, ifsan1Jicd again on 10110199 •02, etc.) · 
I 

4.) Mnlrb: Codes: GS = Soil Gas, WG = Grouruhvatef, WS • Surface Water, SO= Soil, SS =Sediment, SL = Sludge, SS =Surface Soil ~. WQ • Aqueous Blank Samples (trip, equipment, an1bient, etc). SQ =Soil Blanks 

.S.) Somplc Analysis Requested: AnaJytienl mel hod n:q!sestcd and number of containers provided for each. . , ~· . 
6.) Quolity ilSsurnnce :samples nrc assigned by date (ddfnmYY) and the sample number c.ssocfatcd with the sampl~ (OJ, 02, etc) (e.g. Equipmcnl blank colkctcd in association with ~i\V·l on 10/J0/99 will b= designated l0J09901 in the Equipmenl Blank Lot Control 
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~~NATI~NVII;W· Page: 1 ofl 

.·. Project No: 8081001 01.02 
' . .. 

COC Number(J): 09172008-03 

Chain of Custody and Analytical Request LIMS Number: 

' ' I 

Facility/Base J.D.: Holloman' Air Force Base, New Mexico Sample Anai)'Sis Requested ~1 QuaUI)• Assurante Sampl<s 'q 
! 

Project/Site Name: · Basewide!Background Study r 

I < 
Client Name: USACB- i * ~ i ll !i Ambient Blank Lot Eqaipmeot Blank Lot Trip Blank Lot Control ' :;:: :g Collected by: Z. Beck/B~. Wolfe -H 

0 Control Numbei- Conlrol Nuonba- Number "' 
~ 

.. 
I!RPIMS LOCid 

Time 1 ..: Jl"x:kiSDITlpiOID ~Collcdcd CoUCClcd Sample D<:plh SA Code = Sounplc ~ (30 Chara<:ICG Max) (IS Cloandcrs Max~ (cJd..mmm..my) (Military) (beginning- wing) (>) (l) Mauix (I) 
I (hhmm) ~ 

BWBG-SD41-0.5 
~ 

17-Sep-08 1330 0 - 0.5 N 1 so 2 3 8 . 
' 

BWBG-SD41-12 17-Sep-08 1400 10 - 12 N 1 so 2 3 3 

BWBG-SB4l-25 17-Sep-08 1400 20 - 25 N 1 so 2 3 3 

BW.BG-8B41-25-a 17-Sep-08 .1400 20 - 25 FD 1 . so 2 3 8 
' 

BWBG-SB41-25-MS 17-Sep-08 1400 20 - 25 MS 1 so 2 3 8 

i 
17:..Sep-08 BWBG-SB41-25-MSD 1400 20 - 25 SD 1 so 2 !3 !3 

.. - E E BWBG-SB28-0.5 ' 17,.SeJH)8 . 1510 0 0.5 N 1 so 2 
~ 

BWBG-SB28-15 i 17-Sep-08 . 1550 12 - 15 . N 1 so 2 E E 

.< 
BWBG-81328-15-a 17-Sep-08 1550 12 - 15 FD 1 so 2 E E 

' 

BWBG-SB28-30 17-Sep-08 1545 12 - 15 N 1 so 2 8 8 

! 
; 

: 

COMMENTS: *"' Radcbem =J. Lead, Radium Z26, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 
; 

i 

.A/'/ ! 

~ cJ.tocJyTnnsfers Prior to Receipt by Laboratory • Sample Delivery Details I Labor21ori· Reeclpt i 

Date Txnc; ReCeived by (signed) Date · Tmx: Delivered Di!Cl:tly to Lab: Shipped No.: 
~v '?JY-' 

9/18108 1600 I.Q~.a::»o OJjr:lW o"l~ Method of Shipment: FedEx Ajrbill Number: ·. 791953403105 

~2.// 2. Analylical Lab: 9fL Delivery Location: Arvada, co 
3. i 3. Lab Recipient!' A... . .L. /?. ~ · clivery Date/Time: 9·1?-:- <>R 09'Jo 
1.) O~ainofCustodyNumber=datccoUo:<:ted+cust"'/J'nwnbor(e.g.09.02-1!199.01) ~-.:?">'- o ~ 
2.) SD111ple T)1l0 {SA) Codes: N = Nonnol Sample, T~ =.Trip Bbnk (-e) Samj,lc, FO• Field Duplicate (-a) Samplas, FR • F"odd Replicate (·b) Samples, EB =·Equipment Blank (-d) Samples. MS =Matrix Spike. SD- Matrix Spike Duplicate. AB • An>bient Blonk (·•) 

3.) SnmpteNumbcr. Uniqucsnmplcnumba-collcctcd. from a particular location pc:rday. (e.g. Groundwiltcrsa"1'tc collcclcd fTom.M\V-1 on 10110/99 •01, ifsampled,npi11 on 10110199= 02, etc.) 

4.) Matrix Codes: GS =Son Gas. WG•Gcou•dwatd, WS = Surfilcc Water, SO =SoU, SE =Scdimenl. SL• Sludge. SS =Surface Son Samples. WQ• Aqueous Blank Samples (trip. equipment, ambient, etc), SQ • Soil Blanks 

5.) Sample Analysis Requested: Analytical method r«(Jcsh:d and number of containers provided for each. 
6.) Quality assur.mccs:Implcs =assigned bydatc(d~) :md the SDITlple number associated With the sample (01, 02, etc) (e.g, Equipment blanlccoUectcd in association withMW-1 on 10/10/99 will be designated 10109901.in the Equipment Blank U>t Control . . 
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/WI NATIONVIEW 
~-d 1/2-/ }'age: I ofl 

c):}yj 1/P-0/13 
. Project No: 8081001 01.02 

COC Number(]): 09182008-04 

Chain of Custody and AnalYfical Request LIMS Number: 
; 

. . 
Facility/BasJ: J.D.: Holloman Air Force Base, New Mexico Sample Analysls~uosted 1~ QuaHty Assun~nte Samples"' 

Project/Site Name: Basewide Background Study < u 

I 
0 

* " ,., - - y * * ... 
0 0 " * ~ Client Name: US ACE * "' 0 * * - " " 0 * '? "' 0 -g '0 

~ ~ "' !i "' '<t' 1&:1 "' Ambient Blank Lot Equipment Blank Lot Trip Blank Lot Control ' .£ .. 
~ '3 "' Collected by: C. McGriff c . ~ ·a ~ Cll ~ Control Number Control Number Number -~ ~ <l 

1l 
~ j ·.: OJ 

Time 
3 g 1"1 a -~ .E .!; 

Sample Depth SA Code ~= Sample 
':;- z '3 A 

Field Sample lD ERPIMS LOCID Date Collected Collected 
~ ~ Cll ] 

(lDChmctc<SMu) (ISa...-..Mu) (dd-mn-m-:yyyy) (Militacy) (beginniog- ending) (l) PI Matrix~~ ~ ~ 
(hhmm) ~-

MW-13 18-Sep-08 1500 - N 1 WG 13 8 8 8 8 8 8 8 8 

-
- .. 

-
-
-
-
-
-

COMMENTS: * Total Metals- UNF1LTERED, Dissolved Metals ~ FILTERE:D •. 

** Radcbcm =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Ura!J!um, Carbon 14 
Short Hold!! ***Nitrate-~53.2 & Nitrite- 4500 N02-B :=: 

****Sulfate- 9056 & Sulfide 45008-F · ! 

Custody Tnnsferd'rlor to Rocelpt by LaboraloJ)" · • •. ! Sample Delivery Details/LaboJ11loJ)" Rt:ceipt 
Reteived by (sig.td} Dole T"IIIIC ~ ; ~~e r ... Delivered Directly to Lab: Shipped No.: 

I. ' 9/19/08 1600 ~~~rs. frt~ tit!D{irl O<r30 Meihod of Shipment: FedEx Airbill Number: 

2. 2. > Analytical Lab: STL Dclivezy Location: Arvadi,CO 
3. 3. Lab RecipientoOYI. ..C. ~?: 71"kb..; Deliverv Date/Time: 9-~ .. - .. Jr C)Jf.•'Jr-,. 
1.) Chain ofCuslodyNumber•dalecollccted+ custody number (e.g. 09-02-1999-01) . ~-;.2 V- 0 '; 

2.) Sample Type (SA) Codes: N = Nonml Sample, TB • Trip Blank ( ..:) Sample, FD a Field Duplic::de (·•) Samples, FR =Field Replicate (-b) Samples, EB =Equipment Blank (-d) Samples, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB ~Ambient Blan\: (-c) 

J.) Sample Number. Unique sample number colleCted from o particular location per day. (e.g. Groundwater sample collected from MW-1 011 JQ/Jll/99- OJ, if ,.mpled ogain on I 0110199 - OZ, etc.) 

4.) Matrix Co<ks; GS- So~ Gu, WG • Groundwater, IVS- Surface Water, SO • Soil, Sl! =Sediment, SL • Sludge, SS- Surfucc So~ Samples. WQ = Aquco .. Blank Samples (trip, equipmcn~ ambient. etc). SQ ~ Sot1 Blanks 

5.) Smnplc Analysis Requested: Analytical method requested and number of contoinets provided fbr each. 

6.) Quolity assurance samples are assigned by dole (ddmmyy) and the sample number associated with the sample (0 1, 02, etc) (e.g. llquipmcnt blankeollceted in association with MW-1 on 10/10/99 wt11 be designated 10109901 in the Equipment Bl>nk Lot Control 

a 
i 
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·. 
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/' Y)N~TIONVIEW 
Page: 

~vn q;;;-ofrro 
Project No: 8081001 01.02 

. COCNumber(l): 09192008-01 

Chain of Custody and Analytical Request LIMSNumber: 

Facility/Base I.D.: Holloman Air.Force Base, New Mexico &Diple An•lysls Requested 1" Q02U!y Assu12nce Samples l'l 

Projec!/Site Name:. Basewide Background Study < ~ 
~ .. :;5 - ..... y .. + 
Ill -~ ci .. * ~ Client Name: US ACE ~ .. 

"' 0 * * .. 0 "' '7 "d -~ :1: ;a s ~ ~ Ill "" 0 .. 
~ " 

., Ambient Blank Lot l!quipmcnt Blantl.ol Trip Blank Lot Control 
~ ;g "' K. Thompson * :s ·a " Control Nw1i>er Control Number Number Collected by: ~ ~ ] IZl 

~ 
0 <I 

g Pl .... ! E t;j 
0 ~ a Time 

Sample Depth SA Code = Somplc 
'5 .!:. z ~ 

Field San1Jie 10 BRPJMS LOCID DaleCollcc;ted Collected t .3 IZl "B (lDCha...,...Mox) (Uc:r...c....Max) (dcJ.1111Tlm-Ym') (Mir.tary) (beginning- ending) Cll Pl Matrix l'l -s ~ ~ 
(hhmm) ~ 

MW-19-03 19-SeJ>-08 0950 - N 1 WG 13 8 8 3 8 3 3 E E 

-
-

-
-
-
-
-
-

COMMENTS: *Total M~tals-UNFILTERED, Dissolved Metals·- FILTERED 

** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14· 
*** Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate -9056 & Sulfide 4500S~F 

CvstodyTrnnsfusl'rlor to Receipt by LllborntOJY Sample Dcllvcry Details I Laboratory Recclpt 

~~sz 
Dote Tunc Rcceiv/Yf::bzrJ) nat• Time Delivered Directly to Lab: Shipped No.: 

9/19/08 1600 ~~ ... -~ ~J;mllfi 0'33b. Method of Shipment: Fed!!x Airbill Number: 

2. 2. Analytkal Lab: STL Delivery Location:, Atvada, CO 

3. 3. Lab Rccipicut.4 ."L. -'~ ~L.,.U...." Delivcrv Date/Time: 9- .?o-c..> C. oR-•J?o 
1.) CboinofCUstodyNumber-d:Jtecollected+custodyoomber(c.g.09-02-t999~1) . .?• ~ ~-<> 1 . 
2.) 3BJ11>1e T)IIC (SA) Codes: N-Normal Somplc, TB • Trip Blank (·c) Sample, FD • Field Dupllcato (·a) Samples, FR- F"ldd Rcpli<ale (-b) Samples, BB • Equipment Blank (-d) Samples, MS • Matrix Spike, SD-Matrix Spiko Duplicate, AB- Ambient Blank (-e) 

3.) Snmple Number. Unique sample rMimbercollcclcd from a porticulnrloo:ation perdoy. (e.g. Grouodwalersamptecollcctcd CromMW-1 ~. lCVt0/99= 01, if sampled agnin DR 1CVIOI!l9• 02, etc.) 

4.) Matrix Codes: GS =Soil GliS. WG = Groundwater, WS • Surface \Voter, SO~ Soil, SB- Sediment, SL • Sludge, SS- Sur'lltcc Soil Samples, \VQ • Aqucoos Blank Samples (trip, equipment, ambient, etc). SQ = Sml Blanks 

S.) Sample Analysis Ro:qncsted: Analytical-hod requested and number of containers provided for each. 

6.) Quality ossu= samples ore assigned by d:Jte (ddmmyy) and the sample number associated with the sample (Ot, 02, de) (e.g. Equ~l blank collected in association with M\V-1 on 10/10/99 will be designated 1010990l"in the Equipment Blank Lot Control 
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l'*'f"<- { ; li;J f/2}/ /-ul NATIONVIEW 
Page: 1 ofl 

'YhJJtj80 jrJ Project No: 8081001 01.02 

COC Number( I): 09182008-03 

Chain of Custody and Analytical Request LIMSNumber: 

Facility/Base l.D.: Holloman Air Force Base, New Mexico Sample Analysis Requested (S) QuaUty Assurance Samples l'l 

Projeci/Site Name: Basewide Background Study < u 

~ 
0 

* 
.... 

..... ..... y * * ~ 
ci d * * .l'J Client Name: USACE 0 * 0 * * * 
..... on " " ~ '? !<l 0 -"0 .,., ~ ·j; 

~ ~ ·§ ' -~ 
v 11'1 "' Ambient Blank tot Equipment Blmk Lot Trip Blanl:Lot Control .. 

~ ::I 
~ " C. McGriff " -5 ·a Control Nunixr Collected by: ·01 .... .s "0 !{! CoMrol Number NIUllbcr 

§ ~ 
"0 

] 
0 ·r: 

~ " ;J ~ ~ 
-:;; '" Time "'0 ~ ~ ·"~ 

Sample Depth SA Code ~ Sample <- z 0 
Field Sample ID • ERPIMS LOClD Date Collected Collected 

~ ~ en 1i 
(JO ChoJadcrs Mox) (tSCba.-nlllox) (dcl-rnmm-yyyy) (Military) (bogioning- ending) "' P> Alarrioc l'l ~ ~ -{hhmm) ~ 

MW-06 18-Sep-08 1645 - N 1 WG 13 8 8 8 3 8 3 8 8 

-
-

-
-
-
-
-
-

COMMENTS: *Total Metals -lJNFILTERED, Dissolved Metals- FILTERED 

** Radchem- Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 ,_ 

Short Hold!! **'*Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 4500S-F 

Custody Transfers Prior to Rec:eipt by Laboratory ·. S•mploDenvuyDetalk/Labon~toryRe<clpt 

1.~ 
Dale TNIIC .,;;4_ Received by (signed) Date T1010 Delivered Directly to Lab: Shipped No.: 

9/19108 1600 I ~..;:. 111- ~&QQ., CJL;;.cja<i Df31( Metlwd of Shipment: Fed& Airbm Number: 

2. 2.-- Analytical Lab: • STL Delivery Location: Arvada CO 
3. 3. Lab Reeipieu~~ /'?'! '7"h& • Delivery Datelfime: 'j~Z<!!-u ~ Q f":.?u 
).) Chain of Custody Number~ dolecollccted+eustodynumbcr(e.g. 09-02-t999·0t) . ::Z• 2 <t ~ u 'f 
2.) Sample Type(SA) Codes: N•NCI"JJ\31 Sample. TB~Trip Blonk (-c) Somple,FD= Field Duplicate (·n) Samples. FR=F~eld Replicalc(-b) S:onplcs. ED• Etjuipment Blonk(-<1) Samples, MS• Matrix Spme, SD= MairixSpikeDuplieale,AB•Ambicnt Blanlc{-c) 
3.) Somple Number. Unique sample nwnbercolleded from a particular location per day. (e.g. Groundwater somplo colledcd from MW-1 on tO/t0/99 • Ot, ifsompled again on t0/10199 •02, etc.) 

4.) Matrix Codes: GS• Sofl Gas, \VG • Grouodwalcr, WS ~Surface Water, SO= Soil, SE ~Sediment. SL~ Sl:o<Jge, SS • sun.c. Sool Samples. WQ =Aqueous Blank Somples (trip, equipment, ambient, etc), SQ ~So;) Blanl;s 

5.).Sample Analysis Rcqu<Sied: I>Jlalytical method requested and number orcontainm provided fer each. -· 
6.) Quniity assuruocc samples ore assigned by dote (ddn-rcyy) and the sample number liSSociatcd with the sample (OJ. 02, de) (e.g. Etjuipment blank collected in association with M\V.t on JO/t0/99 will be designated tOt0990t in the Etjuipment Blank Lor Control 
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~~NATIONVIEW ' 
lf. 3 j/2-} Page: 1 ofl 

.:;I'm Cij )".J/1'3 ProjectNo: 8081001 01.02 

COC Nwnber(l): 09182008-05 

Chain of Custody _and Analytical Request UMSNwnber: ____________ _ 

PacilityfBase J.D.: Holloman Air Force Base, New Mexico Sample AmtJpls Requested (5) QuaUty Assurance Samples('> 

ProjcctJSitc Name: Basewide Background Study < () 

-~ 
0 

* 
... 

* "' ..... ..... y * "' !".! d * * ~ Client Name: 0 * .... 0 ':, * .. US ACE 8 * 0 ;tO 

:! "' ~ 
'? Ia 10 .E ;g ~ I Ambient Blank Lot I Equ~ Blank Lot IT~ Blank Lot Control I ~ .,.. 

K. Thompson I ; .~ .. u 

J 
Jl Collected by: ~ .r:; ·a '0 !: Control Nunber Control Number Number 8 

! :a '0 .o ·~: Qj ] u 
~ ] 8 a l;l ., 

Time 0 !! ~ i5 
Sample Depth SA Olde ~ Sample 

0 0:::. < Field Sample ID I ERPIMS LOCID I Date Collected I Collected i Cl) '5 {30 Owadm Mox) {IS Clo:nxt"'M") (dd-mrr11l>-yyyy) (Mfiitary) (beginning- ending) (') "::: ldalrix 14) .t ~ ~ 
(hhmm) z 

MW22-03 I .I l!h';ep-08 I 1710 - N 1 WG 13 3 8 3 8 8 8 8 81 I 
I -

-
-

-
--
-
-
-

-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals- FILTERED 
** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

Short Hold!! ***Nitrate- E353.2 & Nitrite- 4500 N02-B 
****Sulfate- 9056 & Sulfide 4500S-F 

Ctutody Transfers Prior to Rcttlpt by Laboratory 

R~By(S~ Dote Tune 

1. ~ 9/19/08 1600 
Received by (signed) Date Tunc 

!~ {J1,-. Q~(h 1/d-f)11fj 

Sample Delivery Details I Labor:atory Reeelpt 

Oclivcrcd Directly to Lab: Sltipped No.: 
tfi?-JJ Mct'bod ofSbipmcnt: FedBx J\jrbill Number: 

I 

2 .. ________ _ 
2.·--------~----- Analytical Lab: STL ' Delivery Location: Arvada, CO 

Lab Recipient: ~~Deliveryl:)ar!£f"~_-_;t_0- o~ __ O_<f": ]r;;, 3. 3. 
1.) ChainofCustodyNumber=datcc:ollcctcd ... custodylWmber(e.g.09-02-1099-0I) ~-~y-o' . 
2.) Sample Type: (SA) Codes: N -Normal Sample, TB -Trip Blank ( -o) Sample, FD = F"teld Dupticate (-a) Samples, FR = F1C:Id Replic:ttc (-b) Saq>lcs. ~B = Equipment Blank (-d) Samples, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB -Ambient Bl"'k (-e) 

3.) Sample Number. Uniquo: samplcnuni>crc:oUcctcd !Tom a particular location per day. (e.g. GroundiV:l!crsarnple eollcc!cd fromM\V-1 OAI(IIIM!!I•OI, if sampled again on 10/1(1199•02, clc.) 

4.) Matrix Codes: GS =Soil Gas. IVG = Groandw:ttcr, WS =Surface Water, SO= Soil, SE =Sediment, SL= Sludge, SS- Surtaa: Soil Samples, WQ =Aqueous Blank Samples (trip, equipment, ambient. etc). SQ- Scul Blanks 

5.) Sample Analysis Requested: Analytical method rcq~ted and number of' containers provided for each. 

G.) Quality assur.mcc San'J'Ies arc assigned by date (ddnmyy) and the sample number associated with the sample (Ot, 02, etc) (e.g. Equipment blank collected in association with MW-1 on 10/10/99 will bo designated 10109901 in the Equipment nJank Lot Control 

I 3 



j 

3. "i /Jl) ff~~ NATIONVIEW ~m '1/JO/OJ 
Page: 1 of 1 

ProjectNo: 808!001 01.02 

COCNumber(l): 09192008-01 

Chain of Custody. and Analytical Request LlMSNumber: --------------------

Facility/Base lD.: Holloman Air Force Base, New Mexico I Sample Analysis Requested lSI QuaUty Assunmce Samples ('J 

Project/Site Name: Basewide Background Study 
~ 

Client Name: US ACE 
I 
: . ~ 

* 
~ l Collected by: Z, Beck/B. Wolfe ; 0 

"' 
~ 

-5 
~ 

Ambient Blank IAit 
Control Number 

Equipment Blank Lot I Trip Blank Lot Control' ~ . 
Control NamiJer Number ~ 

' § ' -3 Tjmo 
S~Je ':; 

~ FieldS~Ic!D I I!RPIMS LOCID I Date Collected I Collected Sample Depth SA Code Nunb:r Sampllo .!! (JO Char.K1crs Max) (15 Choractas Max) (dd-mmm-yyyy) (Mmtary) (beginning- ending) Ill 1>1 Matrix l'l 

~ (hhnnn) 

BWBG-SD38-0.5 18-Scp-08 1715 0 - 0.5 N 1 so:· 2 8 E 

DWBG-SD38-7 18-Sep_-08 1730 . 5 - 7 N 1 so 2 E 8 

DWDG-SB38-15 18-Sep-08 1730 12 - 15 N 1 so 2 8 8 

DWDG-SD36-0.5 ·t9-Scp-08 1020 o· -. o.s N 1 so 2 E B 

DWBG-SD36-0.5-a 19-Sep-08 1020 0 - 0.5 FD 1 so 2 8 E 

DWBG-SD36-7 19-Sep-08 1045 5 - 7 "N 1' so 2 B 8 

DWDG-SB36-15 19-Scp-08 1045 13 - 15 N 1 so 2 8 8 

DWBG-Sll37-0.S 19-8~08 1150 0 - 0.5 N 1 so. 2 B E 

BWBG-SB37-8 19-Scp-08 1200 5 - ·8 N 1 so 2 E E 

BWJ1G-SD37-16 19-Sep-08 1200 15 - 16 N 1 so 2 8 8 

- N 1 so 2 8 8 

- ' N 1 so 2 8 8 

COMMENTS: ** Radchem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

~~~ ' 
Cmlody Transfers Prior to Reo:eipl byLaboralory 

Tunc Received by (>igned) Dab: 'J1mc 

[..{L}b;LJ.L--=---t---9/19108 1600 Ik"'i...:ff!.,..POa, 1/dfi/1 a£i' 
2. . 

Delivcn:d Directly to Lab: 
Sampi•D•U""'Y Details I Laboratoi'J' Rc<elpl 

_________ Shipped No.: 

Mcrhod of Shipment: FedEx Airbill Nudtber: 

Analytical Lab: STL Delivery Localion: Alvada, CO 
3. LabRccipicnl:~ ~· DelivcrvDate/Time: 9-::to-·u 8' ·-. -O~·'.?Q 

1.) CMinofCustodyNumber• datecollccted.+custody number(c.a. 09-02-1999c0l) .:1 - ~ 'I• o <; 
l.) Sample Type (SA) Codo:s: N =Normal 5an'4Jie, TB- Trip Blank (·c) Sample, FD -Field Duplicate ( .. ) Sample!, FR • Field Replicate (-b) ~los, EB • Equipment Blank (-d) Samples, MS =Matrix Spike, SD =Matrix Spike Duplicate, AB =Ambient Blank (-e) 

3,) Snmp~ N11mbcr: Unique samp\c aumbcr collectl:d from a p;utitular location per day. ~e.g. Groundwater sample coUected fiomM\V~J on 10/10/!19-= 01, if.sornpkd .again on 10/10199 ... 021 etc.} 

4.) Motrix Codes: GS • SoU Gas, WG- Groundwater,· WS • Surface Water, SO • Soil, Sll • Sediment, SL • Sludge. SS • Surface S01l SOJ~OS. \VQ • AquaJUS Blunk Srunple5 (trip, equipment, ambient, etc), SQ =Soil Blanks 

.5.) Sample Anu1ysis Requested: Analytical method requcs1ed and number of containers provided for each. . 

6.) Quolity assurnnc:e nmplcs are assigned by date (ddmrnyy) and the sample nurr.berassociatcd with the sample (01, 02, etc) (e.g. Equipment blank collecled in IWO<iation with MW-1 on 10/10/99 will be designated t0109901 in the Equipmcnl Blunk Lot Control 
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B 
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~I NATIONVI~W 
4• ,;;) J ~~ Page: 1 of 1 

~V'V). ') / &>-D/ zr)'ProjcctNo: 8081001 01.02 

COCNumber{J): 09182008-3 

Chain of Custody and Analytical Request Ln&SNumber. ________________________ __ 

Facility/Base l.D.: Holloman Air Force Base, New Mexico Sampie Anai)"SII Requ..ted (5) QaaUiy Assurant:e Sampler1., 

Project/Site Name: Basewide Background Study 
~ 

Client Name: USACE .. ~ ~ Z. Beck/B. Wolfe 5 . - l' "' Collected by: 
~ 
.g 

~ 
Ambient Blank Lo1 

ConlroiNIIII"Iber 
l!quipmcatBiankLol ITripDiankLoiConlroll ~ 

Control Number Nwr-ober ~ -

Fic!d Sample lD 
(30 Cbar.oclus M>x) -

lJWBG--SB33-0.S 

BWBG--SB33-0.S--a 

BWBG-SB33-12 

BWBG-8B33-25 

BWBG--SB34-0.S 

BWBG--SB34-15 

BWBG--SB34-28 

BWBG-8B32-0.5 

BWBG--SB32--17 

BWBG-SB32-35 

BWBG-SDJS-0.5 

BWBG-SBJS--20 

Time 
ERI'JMS LOCID I Date Collected I CoUect<d 
(ISCioar.lclenMax) (dd-mmm-)')'Y)') (MiliiiiJ)') 

(hh~l 

18--Sep-08 815 

18-Scp-08 815 
-;, 

18-ScjJ--08 &845 

' 18-SeJ)'-08 845 

18-SC)l:-08 1010 

18-Scp-08 1035" 

18-Scp-08 1035 
·-

18-Scp-08 1220 

18-Scp-08 1320 

18-Scp-08 1315 

18-Scp-08 1430 

18--Sep-08 1515 

. 
~ 

·SarnpJcDepth SACodc = Sarq>lo; 
~ .. 
I ~ 

(beginning • ending) (l) "' Matrix 1'1 
;.; 

- 0 - 0.5- N 1 so 2 3 3 

0 - 0.5 FD -1 so 2 E 3 

: 
10 - 12 N. 1 so 2 3 3 

20 - 25 N 1 so 2 3 3 

0 - - 0.5 N 1 so 2 3 E 

13 - 15 N 1 so 2 E E 

25 - 28 -N 1 so 2 E E 

0 - 0.5 N 1 .so 2 8 3 

15 - 17 N 1 - so 2 3 8 

32 - 35 N 1 so 2 8 8 

0 - 0.5 N 1 - ·so 2 Et;:; 

18 - 20 - N 1 so- 2 EIE 

BWBG-SB35-40 I I 18-8cp-08 I 1515 I 35 · - 40 I N I 1 I SO I 2 1 3 I 3 

/"""\ 

COMMENTS: *"* Radehem =Lead, Radium 226, Radium 228, Isotopic Thorium, Isotopic Uranium, Carbon 14 

: 

Custody Tnnsr~n Prior lo Rocoipl by Lob ora lory 

Ti~ ~~~ Jti:tt>J~ 03io--
2 .. __________________ __ 

Delivered Directly to Lab: 
Sample Delivery Details I Laboratory Re"'lpl 

__________ Shipped No.: 

Melbod of Shipmen I: FedBx Airbilf Nnmber: 

Analytical Lab: sTL Delivery Location: Arvada, CO 
3. Lab Recipient:~,.,..~ Delivery Dale/Time: '- ~ <> '0 .f" 0 fi>.• J ,..,_ 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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~~NATIONVIEW Page: I ofl 

ProjectNo: 8081001 01.02 

COCNumber(l): 09032008-01 

Chain of Custody an~ Analytical Request L~SNwn~--------------------~ 

Facility/Base LD.: Holloman Air Force Base, New Mexico Sample Analysis Requested 151 Quallty Assurance Samples l'J 

Project/Site Name: 

Client Name: 

Basewide Background Study ~ 0 

~ * !if ... * "' - - ~ * "' iii d d * ·* ;g 0 * * - "' " 
Collected by: 

US ACE ! ., 
0 ";' Ia C> 

:~ 
.., 

! I Ambient Blank Lot I Equipment Blank Lot I Trip Blank Lot Control! ~ li 
... ~ "' tc . 

I· -~ 
... 

'3 C. McGriff ! . 
. ..<: ~ ~ ~ Control Number Control Number Number g -;;;- 0 ~ ~ 

.., •t: 
'al ] u .. 

J ~ .a 
F"odd Somple ID 

(JOOwxlcrsMax) 

TD8-MW01 

ERPIMS LOCID 
(IS~Max) 

Time I Date CoUcctcd I .Collected 
(cfd..mmm.mY) (Miliuey) 

(hhmm) 

3.Sep-08 I 1200 
I 

Sample Depth SA Code ;::: Sample 
(beginning- ending) Dl PI Matrix 19 

- N 1 WG 

-
-
-

COMMENTS: *Total Metals- UNFILTERED, Dissolved Metals -FILTERED 

g ~ 

I -a 
~ 

13 3 8 3 

** Radchem- Lead, Radium 226, Radium 228, Isotopic: Thorium, Isotopic Uranium, Carbon 14 
***Nitrate- E353.2 & Nitrite- 4500 N02-B 

-? ..!!.**Sulfate- 9056 & Sulfide 45008-F 

~ :1 A 
til 'i3 

f. 

3 8 8 3 81 I 

~ 
Custody Tr:ansf...S Prior tol!.ttelpt by Laboratory Somplo DeUvery Dellils I Loboratory Realpl 

Tune 

9/3/08 1600 

3.·. 
, 

~~~ 1.~ 
2 .. __ -::--~=----
3. 

Delivered Directly to Lab: Shipped No.: 

~ IMelbodofSiripment: FedEx AitbillNumber: 7.9057E+ll 

Analytical Lab: . r STL Delivery Location: 
l..:tb Recipienl~~?JClt\; Delivery Datelfimc: 'f- 'i ~o f( 

1.) a..mofCustodyNombcT•datccollccted+cuslodynumber(c.g.0~-02-\~99-01) .:l-24- .S. 'f 

I 

An'3da,CO 

[(J:oo 

2.) Sample T)-pc (SA) Codes: N -Normal Sampk. TB • Trip Blank (-c) Sample, FD =Field Dupticotc (-a) Samples. FR• Field Repliadc(-b) S.....,tes, EB= Bquipment Bionic (-d) Samples, MS = Malrix Spike, SD • MatrixSpikcDu~e, AB ~Ambient Blank (-c) 

3.) Sample Number: Unique somplc munber collected ftom a particulcr location per day. (e.g. Groundwater sample collected from MW-1 oo 10110199 • 01, if sampled again on l0/10/99 • 02. etc.) 

4.) Matrix Codes: GS- SoU Gas, WG =Groundwater, WS = Surlacc Water, SO= SoU. SH• Scdimen~ SL= Sludge, SS = Surfllce SoU Samples. WQ =Aqueous Blank Samples (trip, equipment, :""bicnt, etc), SQ ~Soil Blanks 

5.) Somplc Anolysis Requested: Analytical method requested ond number of containers provided for C3Ch. 

G.) Quality ass= samples arc assigned by date (ddnmyy) nnd the sample number associated with the sample (01, 02, etc) (e.g. Equipment blank collc!dcd in nssociation with MW-1 on 10/10199 wUI be designated 10109901 in the Equipment Blank Lot Control 

I 1 

.-;-~ ... ~:.~-:.~~.::::::==:::::: . .:. -=-
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Histogram for Uranium 2351236 

• 

• 

I 

• Uranium 2361236 

Histogram for Uranium 235/236 in Saturated Subsurface 
~oil NATIONVIEWIBHATE I - I 

JV Ill, LLC Project : 9081001 I I 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Uranium 238 
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• Uranium 238 

NATIONVIEWIBHATE I Histogram for Uranium 238 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : 9081001 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 
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• Uranium 234 

Histogram for Uranium 234 

NATIONVIEWIBHATE I Histogram for Uranium 234 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : 9081001 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Total Uranium 
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. Total Uranium Sat 

NATIONVIEWIBHATE I Histogram for Total Uranium in Saturated Subsurface 

JV Ill LLC Sgj! I , I I Project : ~Uts1UU1 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 
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. Thorium 232 

Histogram for Thorium 232 

NATIONVIEWIBHATE I Histogram for Thorium 232 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : 9051001 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Thorium 230 
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• Thorium 230 

NATIONVIEWjBHATE I Histogram for Thorium 230 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : !:JUB1UU1 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Thorium 228 
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. Thorium228 

NATIONVIEWjBHATE j Histogram for Thorium 228 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : 9081001 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Lead 21 0 
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NATIONVIEWIBHATE I Histogram for Lead 210 in Saturated Subsurface Soil 

JV Ill, LLC I I I Project : 9U!l1UU1 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Ra-226- Total 
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• Ra-226 - Total 

NATIONVIEWIBHATE I Histogram for Ra-226- Total in Saturated Subsurface 

JV 111, LLC , Soil , I Project : 9081001 
Number JMS December 2008 

Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Ra-228- Total 
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NATIONVIEWIBHATE I Histogram for Ra-228- Total in Saturated Subsurface 

JV 111 LLC Scil I , I I Project : 9051001 
Number JMS December 2008 
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Basewide Background Study 
Holloman Air Force Base 
Alamogordo New Mexico 



Histogram for Mercury (soil) 
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Box Plots for Saturated Soil (cont.) 
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