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1 INTRODUCTION 

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of 
Engineers (USACE), under contract DACA45-03-D-0023, Task Orders No. 2 and 7, to prepare 
an Additional Investigation Work Plan for Environmental Restoration Program (ERP) Site SD-
08 (Solid Waste Management Unit [SWMU] 82 - Building 131 Washrack) at Holloman Air 
Force Base (HAFB), New Mexico. The objectives of this Work Plan are outlined in 
correspondence dated February 9, 2005, from the New Mexico Environment Department 
(NMED) to Holloman AFB (see Attachment A) and are summarized as follows: 

1. The location of the SWMU 82 drain field must be positively identified and additional 
characterization must be performed. 

2. Monitoring wells must be installed in the former drain field and at or down gradient 
of the wash rack. 

3. Groundwater shall be sampled for Volatile Organic Compounds (VOCs), Semi
Volatile Organic Compounds (SVOCs), metals, and organochlorine pesticides 

4. Samples from these new wells should be collected on a quarterly or semi-annual basis 
over a two-year period. 

This document is to provide a Work Plan that will serve as the primary working document for 
the site assessment and investigation activities at site SD-08, Holloman AFB and provides the 
relevant site specific information as it pertains to the requirements as outlined in aforementioned 
correspondence. The primary objective of this Work Plan is to review available information and 
to collect soil and groundwater data to fulfill the requirements identified by NMED. The 
ultimate objective is to achieve approval for site closure from NMED. 

This document has been prepared to provide relevant information on the geologic, hydrologic, 
and other environmental conditions for HAFB and at the site. Information is provided for the 
entire Base and its surrounding environ as well as SD-08, specifically. Likewise, the procedures 
encompassing the assessment/investigation, sampling, and waste management are presented. 

1.1 Base and Site Description 

1.1.1 HAFB 

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100 
miles north-northeast of El Paso, Texas and six miles west of Alamogordo, New Mexico (Figure 
1-1 ). HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 
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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 HAFB and has remained since. Today, HAFB 
also serves as the training center for the German Air Force's Tactical Training Center. 

1.1.2 Site SD-08 Description 

Site SD-08 is located in the southeastern comer of the refuse collection yard near Building 131. 
The refuse collection yard is located southwest of the Petroleum, Oil, and Lubricant (POL) 
Storage Area and east of the Main Base area. The original yard occupied approximately one-half 
acre and was surrounded by a chain-link fence. The yard was unpaved with sparse vegetation 
only along the fence. In 1995 the entire yard area was covered with an asphalt cap as part of the 
remedial measures performed at the site. The topography of the site is generally flat. Figure 1-2 
shows the location of SD-08 at Holloman AFB. 

The washrack was installed in 1942 and consisted of a rectangular concrete pad (approximately 
1,000 square feet [ ft2

]). Refuse collection trucks were washed with soap and water at the 
washrack. Base records indicate that pesticides were routinely sprayed inside the trucks during 
the 1970s for fly control; however, this practice ceased in 1982. Drains located at the north end 
of the washrack connected to a sewer line that carried wastewater to an oil/water separator 
(O/WS) near the northwest comer of the washrack. According to site personnel, it was common 
for the sewer line to clog, causing the sump and O/WS to overflow onto the surrounding soil. 
The washrack contained cracks in the concrete and was replaced in 1992 with a new washrack in 
the same location. The OW /S was abandoned in place. 

1.1.3 Site SD-08 Summary of Previous Investigations 

The site was identified in the Installation Restoration Program (IRP) Phase I Records Search 
(CH2M Hill, 1983). As a result, the site was investigated under Phase I of the IRP as Site SD-08 
in 1991. The ensuing Remedial Investigation Report, Investigation, Study and Recommendation 
for 29 Waste Sites (Radian, 1992) revealed organochlorine pesticides and metals in the shallow 
soils at SD-08 and organochlorine pesticides in the groundwater. The associated risk evaluation 
concluded that pesticide concentrations in soil pose an occupational health risk. To mitigate this 
risk, the site entered into the Feasibility Study/Corrective Measures Study (FS/CMS) process, 
which established health based cleanup criteria, estimated an area exceeding these cleanup 
criteria, and recommended the emplacement of an impermeable cap. The Phase II RFI (Foster 
Wheeler/Radian, 1995) delineated the extent of organochlorine pesticide contamination in 
groundwater. In 1996, SD-08 was recommended for long-term groundwater monitoring to 
ensure that the remedial action was preventing further degradation of groundwater. For 
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reference purposes, Section 4.1 of the Draft Final Phase II RCRA Facility Investigation Report, 
Table 1 Solid Waste Management Units (Foster Wheeler/Radian, 1995) is presented in Appendix 
A. 

1.2 Physiography 

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge 
of the Sacramento Mountains (Figure 1-3). 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. HAFB is 
approximately 59,600 acres in area, and is located at a mean elevation of 4,093 feet above sea 
level. The Base is located in the Tularosa Sub-basin which is part of the Central Closed Basins. 
The San Andreas Mountains bound the basin to the west (about 30 miles) with the Sacramento 
Mountains approximately 10 miles to the east. At its widest, the basin is about 60 miles east to 
west and stretches approximately 150 miles north to south. 

Site SD-08 is primarily comprised of gently crowned asphalt cap that covers the entire site. The 
site is located northeast of the main Base area on Arkansas A venue. 

1.3 Surface Water 

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 area on the upslope sides of 
Tularosa and Alamogordo with the other 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). 
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Within the boundaries of SD-08 and the surrounding area, surface flow is to the southeast 
towards Dillard Draw. 

1.4 Groundwater 

The predominance of the 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. Flow for the 
Base is generally towards the southwest with localized influences from the variations in the 
topography of the Base. Near the arroyos, groundwater flows directly toward the surface 
drainage feature. 

Previous investigations at SD-08 (presented in Appendix A) concluded groundwater flow was 
east and northeast. However, recent survey and water level data from SD-08 and other sites in 
the vicinity (LF-10) would suggest a southeastern flow direction toward Dillard Draw (Figure 1-
4). The difference in groundwater flow directions is attributed to errors in the original physical 
survey of the initial monitoring wells that were compounded as surveyors used incorrect well 
casing elevations as monuments. 

Previous analyses indicate total dissolved solids (TDS) of greater than 10,000 milligrams per 
liter (mg/L) in groundwater beneath Holloman. This exceeds the New Mexico Water Quality 
Control Commission (NMWQCC) limit for potable water and thus, the groundwater beneath 
HAFB has been designated as unfit for human consumption. Likewise, 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. Long 
term monitoring (L TM) data for SD-08 suggest a TDS concentration that ranges from 1,900 to 
59,200 mg/L (Tetra Tech FW, January 2004). 

1.5 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 100 
degrees Fahrenheit (°F) in the summer months and 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, 
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significantly exceeds annual precipitation, usually less than 10 inches (Foster Wheeler/Radian, 
1995). 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". 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. 

1.6 Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250 
million years old (White Sands Missile Range [WSMR], 2003). During the period when the area 
was submerged under the shallow intra-continental sea, the layers of limestone, shale, gypsum, 
and sandstone were deposited. In time, these layers were pushed upward through various 
tectonic forces forming a large bulge on the surface. Approximately 10 million years ago the 
center began to subside resulting in a vertical drop of thousands of feet leaving the edges still 
standing (the present day Sacramento and San Andreas 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 gypsum, gravel, and other matter 
continues 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. At the site, soils are predominantly silty sands and interbedded 
clays. 

Based on drilling logs from previous investigations, the site geology is comprised primarily of 
silty and clayey sands. A discontinuous layer of poorly graded sand interbedded with thin layers 
of caliche and clayey sand was observed in borings near the washrack. A complete description 
of site lithology is presented in the drilling logs from previous investigations which are included 
in Appendix B. 
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2 INVESTIGATION ACTIVITIES 

The objective of the investigation activities at the site is to fill data gaps identified by NMED 
(Attachment A presents NMED correspondence dated February 9, 2005). Specifically, these are 
to: 1) establish upgradient water quality with a new well, 2) locate and characterize the drainage 
pits associated with the washrack), 3) assess groundwater quality under the drainage pits, 4) 
install a new well downgradient of the drainage pits, and 5) collect groundwater samples from 
selected wells every 6 months for a 2-year period. The investigation for SD-08 will be 
conducted in accordance with the State of New Mexico requirements. Upon conclusion of the 
investigative activities; a report will be developed in accordance with Section 3 of this Work 
Plan. 

2.1 Investigation Activities 

Prior to the initiation of any sampling activities, Air Force (AF) Form 322 and utility clearance 
permitting will need to be completed. To meet the investigation objectives, the following 
activities will be performed: 

• Install upgradient monitoring well 

• Advance two soil borings and install one monitoring well to characterize soil and 
groundwater conditions under the drainage pits 

• Install one monitoring well downgradient of drainage pits 

• Analyze the soil and groundwater samples for organochlorine pesticides, VOCs, SVOCs, 
Resource Conservation and Recovery Act (RCRA) metals, and TDS (water only) 

• Perform physical survey of soil borings and monitoring wells with survey grade Global 
Positioning System (GPS) 

2.1.1 AF Form 332 

AF Form 332, included in Attachment B, authorizes construction work at HAFB and is required 
for the initiation of any construction work. This work request form describes what activities will 
take place at the location. The AF Form 332 also is the mechanism by which the utility 
clearance/dig permit is authorized. AF Form 332 will be initiated by Bhate. Both the AF Form 
332 and dig permit will be reviewed by required Base personnel for their approvals to begin 
work in their area or that which may affect a utility under their authority. Prior to the submittal 
of AF Form 332, the sampling locations will be clearly indicated with marker flags or stakes. 
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2.1.2 Dig Permit/Utility Clearances 

As noted above, utility clearance approvals will be completed by Base personnel. Upon receipt 
of the approved dig permit with the utility clearances, the site supervisor or other authorized 
project personnel will complete a site walk-down confirming the dig permit authorizations and 
will make any required changes. 

The following subsections provide detailed descriptions for completing each activity. 

2.1.3 DPT Soil Assessment 

The field work for the investigation will be conducted in accordance with HAFB Standard 
Operating Procedures (SOPs) provided in the Basewide Quality Assurance Project Plan (QAPP) 
(Bhate, 2003a). These SOPs outline methodologies for soil boring advancement, soil sampling, 
soil sample description, field screening, sample management, equipment decontamination, and 
chain-of-custody procedures. 

Location of the drainage pits will be determined from site drawings (Appendix A). Confirmation 
of the drainage pits will be performed using direct push technology (DPT) borings. 

Two DPT soil borings (Figure 2-1) will be advanced at the site to an anticipated depth of 15 feet """"" 
below ground surface (ft bgs) using DPT methodology in accordance with HAFB SOP No. 4. ._,) 
Continuous soil samples will be collected from these borings with lithologic descriptions per 
HAFB SOP No. 7. A total of 5 soil samples, including one field duplicate sample, will be 
submitted to the laboratory for analysis. The samples will be placed on ice and shipped under 
strict chain-of-custody to Associated Labs in Orange, California. 

Soils will be field screened in accordance with HAFB SOP No. 6 using an organic vapor 
analyzer (OVA) utilizing soil-headspace screening techniques. Notation will also be made of 
any visual (discoloration) and/or aromatic indicative of potential contamination. 

Based on headspace screening results, two soil samples from each soil boring with the highest 
OVA readings will be selected for laboratory analyses. Should the screening not identify one or 
more intervals in which to select, then the lower most interval at the soil-water interface and 
uppermost, or single OVA detection shall be retained for laboratory analysis. 

2.1.4 Monitoring Well Installation 

1 11 Two monitoring wells will be installed as part of this investigation. The wells will be advanced 
(/.\ / and installed using hollow stem auger (HSA) drilling technology. The first well will be installed 

'\V . ' ' upgradient of the site to establish background water quality. A second well will be installed 
) ·': ~·· immediately downgradient of the drainage pits to evaluate groundwater quality at the suspected 

\) ,~· source of organochlorine pesticides. 
·\' ~ 
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The two new wells will be sampled along with three existing wells (MW08=t:)3, MW08-05, and 
S 10-MWO 1) illustrated in Figure 2-1. These wells will be sampled two times per year for a 
period of 2 years. Well MW08-02 was gauged in February 2005 and found to be dry and, 
therefore, will not be included in the sampling program. Wells MW08-01, MW08-04, and 
MW08-06 are cross gradient to the suspected source and, thus, not included in the sampling 
program. A total of seven groundwater samples, including one field duplicate sample, a matrix 
spike (MS) I matrix spike duplicate (MSD) will be submitted to the laboratory for analysis from 
each sampling event. All samples for VOC analysis will require a trip blank. The samples will 
be placed on ice and shipped under strict chain-of-custody to Associated Labs in Orange, 
California. 

2.1.6 Laboratory Analysis 

Each soil and groundwater sample (including the field duplicates) will be analyzed for their 
respective analytes in accordance with Table 2-1. Soil and groundwater samples will be 
analyzed for organochlorine pesticides by Method 8081A, VOCs by Method 8260B, SVOCs by 
Method 8270C, and RCRA metals (arsenic, barium, chromium, cadmium, lead, mercury, 
selenium, and silver) by Method 6010B with the exception of mercury, which will be analyzed 
by Method 7470A/7471A. Groundwater samples will additionally be analyzed for total 
dissolved solids by Method 160.1. Field filtration will be performed for the fraction of 
groundwater samples submitted for metals analysis. 

Table 2-1. Sample Analytes and Methodologies 

Analysis Water Soil 

Organochlorine Pesticides EPA Method 808JA EPA Method 8081 A 
voe EPA Method 8260B EPA Method 8260B 
svoc EPA Method 8270C EPA Method 8270C 
RCRA Metals EPA Methods 60lOB/7470A EPA Methods 6010B/7471A 
Total Dissolved Solids EPA Method 160.l Not Applicable 

Appendix D details the method detection limits by method for chemical constituents indicated 
for SD-08. Table 2-2 is a matrix indicating the analytical requirements for SD-08. 
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Table 2-2. Summary of Analytical Parameters for SD-08 

Analytical Constituents Soil Samples Water Samples 

Organochlorine Pesticides 
6 samples (including 1 7 samples (including 1 duplicate 

Method 8081A 
duplicate and 1 MS/MSD) and 1 MS/MSD) 

Volatile Organic Compounds 7 samples (including 1 8 samples (including 1 
duplicate, 1 trip blank, and 1 duplicate, 1 trip blank, and 1 

Method 8260B MS/MSD) MS/MSD) 

Semi-Volatile Organic Compounds 
6 samples (including 1 7 samples (including 1 duplicate 

Method 8270C 
duplicate and 1 MS/MSD) and 1 MS/MSD) 

RCRAMetals 
6 samples (including 1 7 samples (including 1 duplicate 

Methods 6010B and 7470A/7471A duplicate and 1 MS/MSD) and 1 MS/MSD) 
(mercury) 

Total Dissolved Solids 
7 samples (including 1 duplicate 

Not Applicable 
Method 160.1 

and 1 MS/MSD) 

2.1. 7 Site Restoration 

Upon completion of the site investigation activities, the site will be restored to the original 
condition. Sampling locations will be backfilled or grouted to the surface. The site will be 
canvassed for trash, debris, etc. 
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3 INVESTIGATION REPORT 

The summary report will evaluate the newly collected data as well as the historical information 
so that decisions regarding the need for further action can be made. 

3.1 Evaluation of Soil Contaminants 

For any pesticides, VOCs, SVOCs, or metals that are detected in the soil, the concentrati/n will 
be evaluated against the screening levels provided in the NMED guidance document 1f c~nical 
Background Document for Development of Soil Screening Levels (NMED, 2004). Tables 
containing the soil screening levels (SSLs) from this guidance document are provided in 
Appendix A of the NMED SSLs document. Laboratory data from each of the collected soil 
samples will be compared to these SSLs. If the completed evaluation indicates an acceptable 
risk, then no further excavation will be required and the site can be considered for closure with 
no further action. 

3.2 Evaluation of Groundwater Contaminants 

Groundwater shall meet the standards of Subsection A and B of Section 20.6.2.3103 Standards 
for Groundwater of 10,000 mg/L TDS concentration or less of the New Me?(ico Administrative 
Code (NMAC). If mure-1han._one'"\vater contaminant'jlffecting human health.Jis present, the toxic 
pollutant criteria as set forth in the definition of toxic pollutant in~J_lQLNMAC for 
the combination of contaminants shall apply, which ever is more stringent. Non~aqueous phase 
liquid shall not be present floating atop of or immersed within groundwater, as can be reasonably 
measured. 
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4 HEALTH AND SAFETY REQUIREMENTS 

Health and Safety practices during the investigation activities as SD-08 will adhere to the 
Basewide Health and Safety Plan (HASP) (Bhate, 2003b ), and the project Site-Specific 
Addendum to the Basewide Health and Safety Plan which is included in Appendix C of this 
Work Plan. It is anticipated that no greater than modified level D personal protective equipment 
(PPE) will be required to complete the investigation and sampling activities. This includes: 
Occupational Safety and Health Administration (OSHA) approved safety shoes, American 
National Standards Institute (ANSI) approved safety glasses (Z87.l) and hard hat (Z89.l-1997: 
Type I), sleeved shirt and long pants, and as required, hearing protection, leather work gloves, 
and/or nitrile gloves during sampling. 

Site security during the investigation is part of safety at the site. Items of concern include the 
proper designation and demarcation of the investigation boundaries (i.e. exclusion zone [EZ], 
contaminant reduction zone [CRZ], and construction zone [CZ]), as appropriate. Likewise, 
compliance with any intrusive work requirements, posting of potential hazards, and control of 
un-authorized site personnel will be completed. This is discussed at length in the Basewide 
Health and Safety Plan (Bhate, 2003b ). 

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the CZ. This is essential in the utility clearance process and it 
serves as the demarcation of the site for both project and non-project persons. Presently, there 
exists a fence surrounding the immediate presumed boundaries of the site. This shall be used as 
the CZ. Because there is little information regarding the possible hazardous substances at the 
site at this time, a CRZ and/or EZ will be established during field work as guided by the HASP 
and site prevailing conditions. 
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5 IDW MANAGEMENT AND DECONTAMINATION 

Investigation Derived Waste (IDW) generated by the activities of this investigation (Table 5-1) 
will be managed and characterized according to the following guidelines. All removed soils will 
be returned to their respective boring as backfill. Liquid wastes, such as decontamination rinses, 
are anticipated to be non-hazardous and as such, can be disposed of through the Base water 
treatment facility. PPE and other site non-hazardous debris/waste shall be disposed in standard 
trash receptacles. 

Table 5-1. Proposed Waste Streams for SD-08 

Waste Stream 
Activity 

PPE Soil Water 

Equipment x x 
Decontamination 

Soil Sampling x x 

Groundwater Sampling x x 

5.1 General Decontamination Procedures 

All equipment, inclusive of small hand and sampling tools and down hole tooling will require 
decontamination. Small items can be decontaminated in five-gallon buckets and the like at the 
site (Bhate, 2003a). The larger equipment will be decontaminated at the subcontractor staging 
area using high temperature - high pressure water cleaner and scrub brushes. 

5.1.1 Personal Protective Equipment 

Prior to disposal, used PPE, disposable items, and the decontamination pad liner will be rinsed 
clean with tap water and diluted detergent solution. Cleaned PPE and presumed clean, based 
upon non-contact with contaminated soils, water or equipment, and other disposable clean items 
will be contained in trash bags and disposed of at the applicable receptacle. 

5.1.2 Hazardous and Special Waste 

There is not expected to be any hazardous or special waste generated during the completion of 
this project. 
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6 QAPP ADDENDUM 

The laboratory performing the chemical sample analysis will follow the Final Quality Assurance 
Project Plan Addendum provided as Appendix D to this Work Plan. 

6.1 Sample Identification 

Each environmental sample will be identified on the sample label and chain-of-custody (CoC) 
records for each sample collected, regardless of type. USACE duplicates will be paired with 
another random sample and will be blind samples. The duplicate samples will appear in 
sequence with the regular samples. The identifier nomenclature will adhere to the procedures 
and guidelines established in the Basewide QAPP. 

6.2 Standard Operating Procedures 

Applicable SOPs for completing this excavation are located in Appendix A of the Basewide 
QAPP. 

6.3 Sample Documentation 

Sample documentation, identification, and tracking will adhere to the prescribed methods found 
in the Basewide QAPP and/or its respective project specific addendum. All sampling activities 
will include documentation of significant activities and sample identification information. At a 
minimum, field log books will be utilized tQ record dates and times, sampling protocols, project 
numbers, and sampler's name. Other pertinent information will include CoC numbers and air
bill tracking numbers. Chain-of-custody forms will be completed and included with each sample 
shipment; one CoC per cooler. 

6.4 Data Reporting 

Data obtained during the investigation will be reported according to the Basewide QAPP and/or 
its respective project specific addendum. Risk evaluation and sampling results will be tabulated 
and summarized in the closure report for the site. An Environmental Restoration Program 
Information Management System (ERPIMS) submittal is not required for this project. 
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7 ORGANIZATION 

During the investigation activities at Site SD-08, Mr. John Hymer will serve as the Bhate Site 
Manager overseeing and directing all investigation sampling activities. Mr. Hymer will also 
provide on-site management of any sub-contractor for the project. Mr. Frank Gardner is the 
Bhate Program Manager and will ensure required project documents, permits, contractual 
agreements, and other program tasks are completed. Key project personnel and their 
responsibilities are listed in Table 7-1. 

Table 7-1. Key Personnel and Responsibilities 

Name Project Title/Assigned Role Phone Numbers 

Mr. John Hymer 
Field Team Leader/Site Health and 

Work: (505) 491-9171 
Safety Officer 

Mr. Jerry Pelfrey & Mr. Kevin 
Field Samplers Work: (505) 491-8261 

Germann 

First Aid Personnel (Note-all onsite 

Mr. John Hymer 
personnel are required to be trained in 

Work: (505) 491-9171 
cardiopulmonary resuscitation and first 

aid) 

Other Project Personnel 

Mr. Frank Gardner Bhate Program Manager Work: (970) 216-7819 

Mr. Eric Lehnertz Health and Safety Specialist Work: (205) 918-4000 

Mr. Mike D' Auben QNQC Specialist/Chemist Work: (205) 918-4000 

QNQC = Quality Assurance/Quality Control 
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BILL RICHARDSON 
GOVERNOR 

February 9, 2005 

Ms. Debbie Harten 
Chief 
Environmental Flight 
49 CES/CEV 
550 Tabosa Ave. 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2567 

www.nmenv.state.nm.us 

Holloman AFB, NM 88330-8458 

RON CURRY 
SECRETARY 

DERR/TH WATCHMAN-MOORE 
DEPUTY SECRETARY 

RE: ADDITIONAL INVESTIGATION REQUIRE1\1ENTS AT SITES - SS-02&05, SD-
08, SS-39 
HOLLOMAN AIR FORCE BASE 
EPA ID# NM6572124422 
HWB-HAFB-04-009 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the 2003 Long-Term 
Groundwater Monitoring Report and older investigation reports for the above referenced sites. 
Based on this review the NMED has additional concerns and will require additional ground water 
investigations at these sites. The NMED's current policy (May 15, 1995) regarding the treatment 
of ground water contamination at Holloman AFB states, in part, that soil and ground water 
contaminant plumes must be adequately characterized and monitoring wells defining the plumes 
must be sampled at least annually. NMED interprets "monitoring wells defining the plumes" to 
include wells located within the plume, particularly in the area of highest contamination, not just 
the wells defining outside the perimeter of the plume. NMED does not believe the ground water 
monitoring at the referenced sites conforms to this policy. 

The following provides a brief reasoning for requiring the additional work at each site. 

Site SS-02/05 <SWMU AOC-T) 

This site is currently undergoing a voluntary corrective measures to remove contaminated soils a 
part of the final remedy and site closure. As part of site closure a final risk assessment must be 
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performed. The risk assessment will need to look at the ground water exposure pathway in 
relation to potential vapors impacts under current and future land use scenarios. Currently only 
one cross-gradient well, MW-02&5-05, within the contaminant plume is being sampled. 

NMED believes additional ground water sampling from throughout the contaminant plume is 
required to support the risk assessment and eventual site closure. Therefore, the fo1lowing 
actions must be implemented: 

1. A two-year groundwater-sampling program should be initiated. Samples should be 
collected on a quarterly or semi-annual basis for volatile organic compounds (VOCs) and 
semi-volatile organic compounds (SVOCs). 

2. Ground water samples should be collected from MW-02&5-02. This well is located in 
the source area with historically the highest concentrations and would provide 
information on the affects of the soil excavation had on the ground water plume. 

3. At least one additional well should be installed approximately 100 feet east of the 
excavation to better define the ground water plume. The only true down gradient well, 
MW-02&5-06, is located over 400 feet from the source area. As most petroleum plume 
are< 400 feet in length, especially at sites with flat gradients, this well is not real useful 
for monitoring plume characteristics but is better suited as a sentinel well to monitor 
plume migration. A second well should also be considered to the southeast of MW-
02&5-02 based on the historic ground water flow direction. 

4. Sampling and review of historical data from other site wells that have not been part of the 
L TM monitoring program should be performed to ensure that ground water conditions 
have not changed since the original investigations were performed. Wells such as MW-
02&5-01, MW-02&5-07, and Sl-MW3 should be included in inital sampling event. 

Site SD-08 CSWMU 4 and SWMU 82) 

The review of the current and historic ground water potentiometric surface maps presented in the 
LTM reports indicates a south/southwest ground water flow direction. Based on the location of 
SWMU 82 (source area) presented in the recently submitted no further action statement of basis 
(NFA SOB, November 2004 ), all of the monitoring wells sampled as part of the LTM program 
are either up gradient or cross-gradient from the known source area. Therefore, site ground water 
conditions cannot be adequately assessed. In addition, based on the information presented in the 
NFA SOB the drain field was not adequately characterized. 

The following actions must be implemented: 

1. As stated in NMED review of the NFA SOB (February 2005), the location of the SWMU 
4 drain field must be positively identified and additional characterization must be 
performed. 
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2. Monitoring wells must be installed in the former drain field and at or down gradient of 
the wash rack. Ground water shall be sampled for VOCs, SVOCs, metals, and 
organochlorine pesticides. 

3. Samples from these new wells should be collected on a quarterly or semi-annual basis 
over a two-year period. 

Site SS-39 (SWMUs 165. 177. 179. 181) 

As part of the LTM review, the NMED also looked at the original site investigation material 
presented in the Phase I RCRA Facility Investigation Report. Table 2 Solid Waste Management 
Units, September 1997 report. Based on the review of the original characterization data, it 
appears that all monitoring wells are installed up gradient of the TCE plume as determined by 
Geoprobe sampling locations. Ground water samples collected from several Geoprobe locations 
showed TCE concentrations between 324 ug/L and 2730 ug/L in locations down gradient of the 
L TM sampling locations. Additional ground water characterization work was performed in 1998 
that defined the ground water plume but no pennanent monitoring wells were installed. See the 
attached map. Also, according to the site summary presented in the HAFB 's September 1995 
Decision Document, tetrachloroethene (PCE) concentration of 95 mg/kg was detected in the soils 
around the drainage sumps at Building 1176. This is above the NMED's residential risk based 
soil screening levels of 9.83 mg/kg. 

Therefore, the following actions are required: 

1. An in-depth review of previous investigations should be performed and summarized in 
the work plan. An investigation of the current soil and ground water conditions shall be 
performed based on the analysis of the historical data. 

2. Ground water monitoring wells shall be installed in area of highest contaminant 
concentrations and at down gradient locations. The distance between well(s) shall be no 
more than 200 feet, unless approved by NMED. The down gradient extent of the plume 
shall be defined where the concentration of TCE in the ground water is less than 5 mg/L. 
The wells shall be installed at the shallowest depth possible to yield representative 
ground water samples. ' 

3. A vertical extent well shall be installed in the area of highest contaminant 
concentrations. 

4. Initially, samples shall be analyzed for VOCs, SVOCs, RCRA metals, and perchlorate. 

5. Samples from these new wells should be collected on a quarterly or semi-annual basis 
over a two-year period. 
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Additional requirements for these sites may be required based on the historical information 
provided in the work plans. 

"' . .. 

Work plans for the above requirements must be reviewed and approved by the NMED before the 
work is performed. The work plans shall include detailed summaries of the operational history 
and investigational history of each site, potential contaminants of concern, proposed monitoring 
well locations and construction details, analytical parameters and methods, quality controls and 
any other details as determined by the NMED as necessary to properly investigate each site. The 
work plans shall be submitted within 90 days from receipt of this letter. 

If you have any questions, please contact me at (505) 845-5932. 

JA Steve Jetter 
Permits Man 

cc: James Bearzi, NMED HWB 
John K.ieling, NMED HWB 
Cornelius Amindyas, NMED HWB 
James Harris, EPA-Region 6 
Dan Holmquist, HAFB 
File: Reading and HAFB-HSW A 2005 
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if"''''' 
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Table I Phase II 
Holloman Air Force Base 

4.1 SWMU 82-Building 131 Washrack 
(IRP Site SD-08) 
Organochlorine pesticides and metals were 

detected in the shallow soils at SWMU ~2 (the 

Building 131 Truck Washrack); organochlorine 

pesticides were also detected in the groundwater 

during the 29 Sites RI. The associated risk evalua
tion concluded that pesticide concentrations in soil 
pose an occupational health risk. To mitigate this 

risk. the site entered into the FS/CMS process, 

which established cleanup criteria for health-based 
RAOs, estimated an area exceeding these cleanup 

criteria, and recommended the emplacement of an 
impermeable cap. The cap will eliminate the 

occupational risk by eliminating the dermal and 
inhalation exposure pathway. The Phase II RFI 
delineated the extent of organochlorine pesticide 

contamination in the groundwater. SWMU 82 is 
recommended for long-term groundwater monitor

ing to ensure that the remedial action is preventing 
further degradation of groundwater. 

4.1.1 SWMU Description 
SWMU 82 is located in the southeastern 

comer of the refuse collection yard near Building 

131. The refuse collection yard is located south

west of the Petroleum, Oil, and Lubricant (POL) 

Storage Area and east of the Main Base area The 

yard occupies approximately one-half acre and is 
surrounded by a chain-link fence. The yard is 

unpaved and has sparse vegetation only along the 

fence. The topography of the site is generally flat 

Figure 1-2 shows the location of SWMU 82 on 
Holloman AFB, and Figure 4.1-1 shows the site 
layout. 

The washrack was installed in 1942 and 
consisted of a rectangular concrete pad (approxi
mately 1000 ft2). Refuse collection trucks were 

washed with soap and water at the washrack. Base 

records indicate that pesticides were routinely 

sprayed inside the trucks during the 1970s for fly 

control~ however, this practice ceased in 1982. 

Drains located at the north end of the washrack 

connected to a sewer line that carried wastewater to 
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RCRA Facility Investigation Report 

an oil/water separator near the northwest comer of 

the washrack. According to site personnel, it was 

common for the sewer line to clog, causing the 
sump and oil/water separator to overflow onto the 

surrounding soil. The washrack contained cracks 

in the concrete and was replaced in 1992 with a 
new washrack in the same location. 

Geology and Hydrogeology 

Three monitor wells were installed during 

the Phase II RFI to a depth of 16.5 ft bgl. Drilling 
logs from these wells indicate that the stratigraphy 

at SWMU 82 consists primarily of silty and clayey 
sands. A layer of poorly-graded sand interbedded 

with thin layers of caliche and clayey sands was 
encountered in the boring closest to the washrack. 

Drilling logs from the 29 Sites RI (Radian, 1992b) 
also indicated the presence of a sand layer within 

the silty sand unit. This sand layer was not en

countered in borings for the two wells installed 

further downgradient of the washrack. Phase II 

RPI drilling logs, presented in Appendix B.1, 

provide a detailed description of the site lithology. 

Groundwater was encountered at 9 to 10 ft 
bgl at SWMU 82. Water level data collected 

during groundwater sampling at the site confirmed 

that the groundwater flow is to the northeast, as 

shown in Figure 4.1-2. 

4.1.2 Phase I Activities 
The site was identified in the !RP Phase I 

Records Search (CH2M Hill, 1983). As a result, 
the site was investigated under Phase I of the lRP 
as Site SD-08 in 1991. During the 29 Sites RI, soil 

samples were collected from six soil borings 

drilled in areas of potential contamination. Metals 
and organochlorine pesticides were detected in the 
surf ace soils at the site. The highest concentrations 

were detected in soil borings SB-08-01 and SB-08-

02 drilled near the southeastern comer of the 

washrack. Groundwater samples were collected 

from three monitor wells. OrganochJorine pesti
cides and voes were detected in the groundwater. 

The highest concentrations of organochlorine 

June 1995 
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Table 1 Phase II 
Holloman Air Force Base 

pesticides were detected in the downgradient 
monitor well MW-08-03. Sample locations are 

shown in Figure 4.1-1. 

A preliminary risk-based screen was 
conducted for SWMU 82 as part of the 29 Sites RI. 

1be screen indicated that organochlorine pesticide 
concentrations in the soil pose an unacceptable risk 
to human health and the environment (Radian, 

1992b). 

Because surface soils at SWMU 82 pose 
an unacceptable human health risk, remedial action 
was recommended. In addition, further investiga
tion was recommended to define the extent of 
organochlorine pesticides and metals contamina
tion in the soil and organochlorine pesticides in the 
groundwater at the site. 

After reviewing the 29 Sites RI (Radian, 1992b), 

EPA Region VI issued a letter, received by the 
Base on 3 November 1992, requesting: 

The installation of additional soil borings 
to define the extent of soil contamination 
around the northwestern perimeter of the 

washrack; 
• The installation of additional monitor 

wells to delineate the full extent of pesti
cide contamination in the groundwater; 

• The definition of the source and extent of 
VOCs present in monitor well MW-08-01; 

and 
• The notification of a newly identified 

SWMU and associated releases. 

The highest concentrations of voes were 
detected in the upgradient monitor well MW-08-
01. On the basis of site history and investigation 
results, it was concluded that voe concentrations 
detected in the groundwater were not due to site 
activities (Radian, 1992b). Holloman AFB identi

fied a new AOC and is currently investigating the 

area . 

4-3 

Section 4--Site-Specific RFI Results 
RCRA Facility Investigation Report 

4.1.3 Phase II Activities 
The following additional investigations 

were conducted at SWMU 82 to address ·EPA 
Region VI concerns and implement the site recom

mendations: 

• The corrective measures study in 1992; 
• The feasibility study in 1993; and 
• The Phase II RFI in 1994. 

To select the appropriate remedial action, 
SWMU 82 was entered into the FS/CMS process. 
The CMS Plan (Radian, 1992a) established health
based RAOs for soil contamination at the site. The 
RAOs for the site are to prevent an unacceptable 
health risk posed to site workers by dermal contact 
and inhalation of contaminated soils. The cleanup 
criteria are presented in Table 4.1-1. 

To determine the vertical and lateral extent 

of soil contamination exceeding the cleanup crite
ria, a predesign investigation was conducted in 
1993. During the predesign investigation, 14 soil 
borings were installed to the groundwater table. 
Soil boring locations are shown in Figure 4.1-1. 

To determine the extent of organochlorine 
pesticides in the groundwater, the Phase II RFI was 
conducted in 1994. During the investigation, 
groundwater samples were collected from seven 
temporary standpipes, installed using a direct push 
technology (DPT) rig, and located downgradient of 
SWMU 82. The samples were submitted to the 
laboratory for organochlorine pesticide analysis. 
The results of the DPT groundwater samples were 

used to place three new monitor wells 
downgradient of the SWMU. Groundwater sam
ples were collected from the three new wells (MW-
08-05, MW-08-06, and MW-08-07) and two 
existing wells (MW-08-03 and HSTE-10-MW-01). 
The monitor well locations are shown in Figure 
4.1-2. 
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Table I Phase II 
Holloman Air Force Base 

Section 4-Site-Specific RFI Results 
RCRA Facility Investigation Report 

Table 4.1·1 
Remedial Action Objectives for SWMU 82 

Prevent dermal contact with contaminated 4,4-DDD 

soil above the cleanup criteria. 4,4-DDE 

Prevent inhalation of contaminated soil 4,4-DDT 

above the cleanup criteria. Cadmium 

Chlordane 

Lead 

Mercu 

Field Screening Results 
The groundwater samples collected from 

the DPT locations were analyzed for organo
chlorine pesticides using EPA Method SW8080. 

Concentrations of delta-BHC and alpha
BHC were detected at or below the detection 
limits. A concentration of 4,4'-DDD was detected 
below the detection limit in location HP-08-06. A 
concentration of gamma-BHC was measured at 
the detection limit in location HP-08-02. The 
results of the field screening were used to place 
one monitor well (MW-05) immediately down
gradient. and two wells further downgradient of the 
SWMU. The field screening results are presented 
in Table B.6-1 of Appendix B.6. 

Analytical Results 
Soil samples collected at SWMU 82 were 

anal)'7.ed for cadmium, lead, mercury, and organo
chlorine pesticides using EPA Methods SW6010, 
SW7421, SW7471, and SW8080, respectively. 
The analytical results were presented in the FS 

Repon (Radian, 1993b) and Table 4.1-2 was 
adapted from that report. 

The area exceeding the cleanup criteria at 
SWMU 82 was estimated to be 20,800 sq. ft and 
encompasses the southern half of the refuse yard 

4-4 

4.0 Contaminated soil be-

3.3 low the cleanup criteria 

1.1 does not present an oc-

0.29 
cupational health risk. 

0.14 

12 

0.016 

(Radian, l 993b ). The estimated extent is shown in 
Figure 4.1-1. The depth of affected soils was 
estimated to extend to 2 ft bgl, except in the imme
diate vicinity of soil borings SB-08-04, SB-08-06, 
and SB-08-11, where contamination was detected 
to 4 ft bgl. The greatest number of analytes and 
the highest concentrations were detected in soil 
borings SB-08-01 and SB-08-02 near the north
eastern edge of the washrack. A total volume of 
1540 yd3 was estimated to exceed the cleanup 
criteria at SWMU 82. The recommended remedial 
alternative for achieving the RAOs is source 
containment by constructing an impermeable cap 
over the affected soils. 

All groundwater samples collected from 
monitor wells were analyzed for organochlorine 
pesticides using EPA Method SW8080. The 
analytical results are presented in Table 4.1-3. The 
greatest number and highest concentrations of 
organochlorine pesticides were detected in the 
monitor wells (MW-08-03 and MW-08-05) located 
immediately downgradient of the SWMU. Moni
tor wells located further downgradient contained 
concentrations below detection limits. Concentra
tions of 4,4'-DDD and delta-BHC were detected 
below the detection limits in the samples. Similar 
concentrations of delta-BHC were detected in the 
laboratory method blanks, making its presence in 
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Table 1 Phase II 
Hol1oman Air Force Base 

the samples uncertain and likely due to low-level 

laboratory contamination. Concentrations of 

heptachlor epoxide were detected in monitor wells 

MW-08-03 (0.16 µg/L) and MW-08-05 (0.033 

µg/L). 

4.1.4 Conclusions 
The lateral and vertical extent of organo

chlorine pesticide and metal concentrations in soil 
has been delineated. Contaminant concentrations 
were found to be highest in the southeastern comer 
of the refuse yard near and around the washrack. 
The concentrations pose an occupational health 
risk, and the selected corrective action to mitigate 
the risk is source containment by the emplacement 
of an impermeable cap over the affected soils. 
Once the remedial action has been implemented, 
the exposure pathways to soil will be eliminated . 
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As a result, the occupational health risk will also 
be eliminated. 

Elevated organochlorine pesticide concen

trations were detected only in the two monitor 

wells nearest the site. 

4.1.S Recommendations 
Voluntary corrective action (VCA) is 

recommended for SWMU 82. The recommended 
impermeable cap should be constructed over the 
soil with contaminants exceeding the health-based 
cleanup criteria. SWMU 82 is also recommended 
for long-tenn groundwater monitoring (using 
existing wells) to ensure that the remedial action 
prevents degradation of groundwater. 
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SW7421 (ml?i'k2) Lead '._;)') 50 

SW7471 (ml?l'kl!) Mcrcury-' 1 ·c. 0.49 

SW8080 (µg/kg) / 44'-DDD 110 
-._ L;, :_J Ji.J __,./ 

4.4'-DDE 410 o' , - , 
- , 'J ~ 

44'-DDT 400 
( ~· - .:' > - ---- Chlordane 950 

~ 

Oo .. 
0.75 

SW7471 (mllfk.11) I Mercurv ND 

SW8080 (µg/kg) I 4 4'-DDD ND 
I 

44'-DDE ND 

44'-DDT ND 

Chlordane ND 

SW7421 (mg/kg) Lead NA 

SW7471 (miZ/k2) Mercurv NA 
...... 

SW8080 (µg/kg) 44'-DDD ND r: 
::i 

"' 44'-DDE ND .... 
~ 44'-DDT ND u. 

Chlordane 238 

Heotachlor 343 

r·~ , .. 
Table 4.1-2 

Analytical Results for SWMU 82 Soil Samples 

1.1 370 2.3 19 

ND 2.2 ND 0.11 ND 

ND 4000 I.OX 28 ND 

ND 5600 10 86 ND 

ND 9300 12 26 ND 

ND 4000 20 230 ND 

0.3 56 

1 1.3 9.22 NA NA 

ND ND ND NA NA 

3.2 4.0 56.4 9.4 3.4 

ND .08X 52.1 8.1 9.0 

1.3 2.0 46.7 • 5.6 8.3 

17 32 89.58 85.9 3.6 

NA 2.8 NA 9.11 NA 

NA ND NA ND NA 

65P ND 492 I.SP 4.9 

1850 12.0 2500 1.8 12.1 

2740 7.9 4210 15.6 18.4 

51.18 ND 386 23.4 1.8 

ND ND 7.8 2.5 ND 

c 
::c: >-i 
!2. g. 
00 s .... 
~ 'i:1 > :r 
i:;· ~ 
61 ~ 
;:i 
(l 

L-.111 i 
0.8 ND ND 

230 ND ND 

530 3.3 1.0 

500 ND ND 

730 ND ND 

69.9 NA 

0.297 NA 0.068 

116 1.5 21.0 

88.4 1.4 23.3 

82.5 2.6 20.6 

263B 2.9B 57.78 Ill~~ 

~ct. g 

~t 
-· Cll $' ~· 
!;' Cll 

7.25 NA NA ~g 
"' -· ct. ::ti 

ND NA NA (IQ 0 

ND 1.0 1.7 ~·~ 
~~ 2.9 5.9 6.1 
.g ~ 

3.7 6.0 3.5 ::i. ~ 
1.2 2.9 3.4 

ND ND ND 



ti 

.... s:: 
ii -~ 

• 
NA NA 7.44 

NA NA ND 

SW8080 (µglkg) I 4.4'-DDD 1.9 1..5 ND 
I 

4.4'-DDE 4.0 10.2 106 

4.4'-DDT 4.0 8.1 29.6 

Chlordane 2.2 ND ND 

Heotachlor ND ND ND 

Note: Adapted from the FS (Radian, 1993b). 

) 
Table 4.1-2 
(Continued) 

NA 

NA 

ND 

8.9 

4.4 

ND 

ND 

NA 

91.2 

696 

707 

2!.6B 

ND 

~ 

NA 

ND NA NA NA 

1.3 ND ND ND 
1.2 ND 7.8 ND 

3.4 ND 10.0 ND 

2.8 ND ND ND 

ND ND ND ND 

Note: Samples from SB-08-01 through SB-08-06 were collected during the 29 Sites RI (Radian, t992b). Soil samples from SB-08-07 through SB-08-20 were collected during 
the predesign investigation. Only those analytes included in the RAOs are listed. 

ND= 
B 
p = 
x = 

Not detected, detected below method detection limit, or detected below reporting limit. 
Analytc detected in method blank. 
Analyte not confirmed. 
Presence of analyte confirmed by second-column analysis, but quantitation not confirmed. 
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Table 4.1·3 
Analytical Results for SWMU 82 Groundwater Samples 

SW8080 I 4,4'-DDD 0.014 J (0.031) 0.046 (0.031) ND 
{pg/L) 

B 
J = 
ND= 
() :::: 

14,4'-DDE ND (0.052) 0.099 (0.052) ND 

Endosulfan I ND (0.021) 0.046 (0.021) ND 

Endosulfan II ND (0.01) O.Q35 (0.01) ND 

Heptachlor epoxide ND (0.013) 0.16 (0.013} ND 
alpha-BHC ND (0.013) ND (0.013) ND 

dclta-BHC 0.0051 JB (0.023) ND (0.023) 0.0065JB 

amma-BHC ND (0.013) O.OlOJ (0.013) ND 

Reported analytc concentration may be due to analytical background (or noise) from the laboratory. 
Estimated concentration; analyte measured below the detection limit. 
Not detected. No instrument response for analyte or result less than zero. 
Detection limit. 

(0.031) 0.00421 

(0.052) ND 

(0.021) ND 

(0.01) ND 

(0.013) 0.033 

(0.013) ND 

(0.023) ND 

(0.013) ND 

(0.031) ND 
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APPENDIX 8 

LITHOLOGIC LOGS AND WELL CONSTRUCTION 
RECORDS FROM PREVIOUS INVESTIGATIONS AT 
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O~JLLIN.G .. LOG HOU: llO. 
' ~r' ' ··· :- ~sa-ps..;.o;s ; 

l;(!)llP~!Wlt RAOlAN coRfiORAtlPN . 11~~11 .····. ·. . ... S!lttt I 
, .. " ',. ,,,, ·" .,,,_,·'·"' ·. 't, '"'" ,, 

. . . . SOUTHWEsT;~£NQh u~9: 11'•2~.~ 

l. noxe'tHOL.LOMAN Af~ ~J/F°$ F'OR 29 SITES 4 l.OWIOll 08 
s. 11Alit: or· ob.1£1 ART YA~Tl~~BA l. IWIUT~ OC$1Q!.&'llCll or tilw.. HO~LOW-Sj~~ AllQER 
'·~~io:.c~ •n R"'"'rn·;- ,u, . 7:.c;·· a. llQI.£ l.QCAJIOI! 672307 ~50(Y), 554729.28(X) 

t. SUIF.u:t EUVll'lOll 4086.32 
10. Oln'. Sl&IKD 7 AUG 91 , 11. out COllWU7 AVG 91 

u. ~- llliCKJlm IS. O£nll CIOUllOWA'lb ~ 12.7 ft bgl 
13. W1ll OllWf) IHTo IOCl It. tlfl'lH tO •lTU ~ (W$m tnlt »TU Ml.LllC CCNl't£ltll 

u. tottt oa111 rs 111U 14 ft. - 11. OllD 1111[1 ttm loOSllRMlllS (~ -
II. ctortCll!ICAI. SAlll'l!S OIS!lltKO I UliOISll/QtD I It. tOlM. HU1180 Of WU: IOlt$ 

10. $llll'US fQI CHOllCAl. .IJU.~TSIS voe WCT&U orw (SPtCIN) O.TllU (VtClN) OIHU (Sl'tON) ZI. tOJAL CXlC 
tttovm 

l 

??. tlO'OSITlCll f6 HOU Mttlll.CO llO!aTOllll!l wtu. OllU{snM} tl. S1GlWU!£ Of' Ml(Clllt 

GROUT ACD 
rn.o rut£~ GtOltCll WilPU AHAl.Ylle.ll. eiow 

OEPll! CUCSl1110ff Of M.ll(RWJ m111.1s OR CCU IOl NO. $I.Ill'\£ HO. COUii!$ Rti.Wln/Ucavtn 
• b c d • I ' h 

I I I - SANDY SILT: l>rowf\. low plosliclly, moist. 
I I I - soft, crvml>ly. (i.tL) 
I I I -
I I I -1- 91JVLHOO!S I I I - -oos. l I I - -oosss I I - S~NOY StLl: ~ollow oro"11t ( IOYR 8/6). J.5/<4,0 ft 
I I I - moist. cn.unbly. (ML) 
I I I 2-
I I I -
I I I -
I I I -
I I I -
I I I 3-
I I -I -I I I -I I I -4 .. _ Sl~TY SANO: os above, tubro1.1nc;ted. (SM) OH•2.7ppm 5.0/5.0 fl .. - &Z•l.8ppm -.. -.. . . s- ct.ongu to (1 OYR 5/4). .. -.. -.. -.. -. 6-... --. .. --7-.. .. - Laminaltd, no colicht . . -. · .. ·.·. .. --8--: .. .. --. . .. ·-.. , -.. 9-.. .. - chongu to yellowi•h•brown (5YI! 6/') .. -

'. -.. .. - I 'ao:m HOLLOMAN AFB Rl/FS FOR 29 SITES llOl£ HO. SB-08-03 

§ 

._ 
,_ .... ... .__ 
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b~I LLING LOG 
HQLk()MAN AFB Rl/FS 

chemfcol odor 

15 

16 

17 

18 

,•cum HOLLOMAN AfB Rl/FS fOR 29 SITES llOU llO. SB-08-03 
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.. 
l 
l 
l 

j 

DRtlLI NG LOG 
I,_ *UM~ SOVTHWES'.I' ENG INC 

1 ~OLLOMAN AfB Rl/FS fOR 29 SITES c;~ 08 

0 

--------

I I I 
I I I 
I I I 
I I I 
I I I 
1 I I 
I I I 
I I I 

I I j 
I I I 
I 1 I 
I 1 I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 1 
I I I 
l I l 

6• IWlf'.\t'l\IQ'S DES!ClMlllOll r1 ~ HOLLOW-STEM ALIGER 

4086.02 ........ ----------t 1o. Dltt sumo 8 AUG 91 I 11· llitt CCIR£1't08 AUG 91 

I 
onu (5'tCr'I) ono csnam OnO (5"'.Clf'Y) I 21. lOTM. CCU 

I ucovm x 

D£PTM 
b 

1- SILTY SI.HO: moderote brown (SYR .4/4), = soft, dry. fine lo very fine. (SM) 

--2 - SILT: yellowlm-grey ($YR 7 /2), gypsum. 
- low plosficlty, molal, e""mbly, 1oft. (Ml.) --3-----4 - SILTY SAMO: ll9ht brown lSYR 5/6), sofl, = moist. (SM) 

-

HS::aO.Oppm 

HS=O.Oppm 

5- SA.NOY SILT: light brown (SYR 6/4), soft, HS:O.Oppm 
: moist to wet, fine lo v•ry fine, non-
- plostic. (Ml.) 

-8-----7-----

GtOTtCll SAlifl£ .&N.IJ.mc:AI. SI.OW 
OR cm llOX llO. SAllM.L NO. COOlllS 

• , 9 

91JU\J!008 6,3.6,8 
-007 

s1.sutJ1ooa a,s.s.s 
-008 
-ooass 

3,3,3,7 

2.0/2.0 It 

2.0/2.0 It 

1.8/2.0 fl 
split spoon wet 
when rtmov•d 
from hole 

8--....---~--~--~---------------+---------+-----~--t------T------;TD• 8 ft ----9-----
lmJtcr HOLLOMAN AFB Rl/FS FOR 29 SITES w ..,. SB-08-04 

TAC 

-----...... ...... 
...... --...... --------------
--..... --------------..... --



DRILLING LOG llCLU). ~ sa-os-os 
t CQWSMTIM RADIAN CORPORATION Ii._~ SOUTHWEST. ENG INC -· "- -"~~, ., ' ,, .. ' .. , ; ' . ' OF 2 SlalS 

t PloletHOLLOMAN AF'S RJ/F'S rOR 29 . SITES ,, l.OC4~11 08 • "'"'.:.··, •:•>' ', ,' 

$. JWl.OF -.U. AlEX SANCHEZ .t: !Wd~ ~ crodl HOLL.OY{-STEM AUGER 
1. SIUS . .llC> n1B or OlllWlil M1:.1wtt.-wn1 i; n1.& • 7.':> L llU LOC.l.t10ll 672298.5 (Y), 

. 

(X) Mt~· fM!ilm•. 554672.4 
~. SUIF.i.ct £UV.\f1Qi 4085.88 

.. 14. •Cltt $'1dtt,p 9 AUG 91 , ll. DAtt Cilll'l.fltD 9 AUG 91 
u. omMOOl .'lllO:>Gs 1$.~~'ID~ 10.5 ff bgl 
13. tvlH OllU.tO lllTll llOaC II. CO'Tll TO WATll AllO l.UISGI llllt .ll1U Dllt.UllG COllPl£l'ED 

14. TOtJL OCPtll ct HOI£ 13 ft. 17. OllD W41U LMl lOMOIOITS (mm) - f-

II. GWtQllQl WINS OISllM!> I ~ I "· IOtN. IMlltt ot cw 80JCS 
. 

20. SA»tUl FCWI OIOllC.ll. AIW.'ISIS voe liiruU OtlD(Srtc:n) 01lD (srt:CllY) ollD (Sl'tal'T) 121. tOtAI. COit 

' 
lllCO'Qr 

l 

Z1 Cll:mlllOll « l!OU IACl:JllJ:D ~wru. OllD (SrtCllY) 23. SIGIUIUll£ Of llSr£CtCt 

GROUT I.EM 
Fl(l.O sarEIGllG l;(OltCH SAllU AllAL'l'llC'.ll II.Of 

£UV. O€YlH ~or 11.1:row.s ltS\1US OI COIC IOI MO.. SAllU llO. all/HIS ~/l£Clntl!T 
0 b " 4 • I • II 

---· - rlL.I.: ol'lgulor gronl HS•O.Oppm 2a,.i2. u,a 1.6/2.0 ti I-- - -- - ...... --- - I--- -- - I------... - t- -- -. . . ,· .·. - SILTY SANO: mod••01• bro•n (~YR 4/4) • -- (SM) -. - -.. 2 2.0/2.0 fl -- SILTY SANO: grtylstl•orong• 10YR 7/4), HS=O.Oppm 
91JUUi008 -.. .. -(SM) -.. - -009 -. .. . . - -. . 3- -

.. , .. , ·. -SllTY SANO, GS ollcv•: vuy pole orange --(tOYR 8/2). (SM) -- -. .. - -.. .. 4- -. .. -SILTY SANO, Gt obo••: moist. (SM) 5.28.31,43 t .S/2.0 fl -.. . . - -. . - -- -. 5- -.. - -.. . . - -.. - -.. . . - -6- 2.0/2.0 ti --SILTY SANO, .. obo"•· (SM) -. · .. ·" - tlJUUIOOS I-. - -010 I-. . - -.. 
7- -.. Sil.TY SANO, OS ollov•: light browl'I (!YR I-.. --f/o1). (Slol) I-.. .. - I-. . . - -8- 1a.1a.10. -.. .. -SllTY SAHO, oa obo••: v•ry pole orong1 -.. - (IOYR 8/2). (SM) 19 I-.. .. - -.. . - -

'. .. " 9- SILTY SANO, oa obo••: modtrol• ywllowlah• -.. -l:lrown poYR ~.&), grcidlng lo mo<lerole -...... -brown !YR 4 4), eollch•, moist.· (SM) ' -- """ .. - -t pit()Jtcf HOLLOMAN AFB Rl/FS FOR 29 SITES llOl£ HO. SB-08-05 
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C= 62.llppm 

14 

15 

16 

tAOm HOLLOMAN AFB Rl/FS FOR 29 SITES 

HCt(ii\1; 
sa~oa~os 

. - 2. LEM Ot 2 :.n. 

1.0/2.0 fl 
oh•mlcol odor 

1101.£ HO. SB-08-05 
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".· . . . 

sn .. ·.;n · ~.· • ~ . .,._. r•llnWi•brown 
(t q\'R 5/4). ($ .. ) . 

Sii.ft ~. • .. ·.!#•. ollOVtl fl'lyltfl-orongl (tOYft 7/4); {!IM) · . . 

sa-ooa-oo• tiOl"hnk:ol sompM 
t2.:$ lo 1:$.0 ft 

-+-------------1----1------1----1---...-1 TO= 15.0 fl 

nom HQ.LLOMAN AFB Rl/FS fOR 29 SITES HOU HO. SB-08-06 

f 

"' l 

r 

[ 

r 
• i 

r 
! 

L 



1 
J 
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J 
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J 
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wt. LL NO• {oa 1ho111ri on clrowlno: tilt. ond '111 nu1T1btr) 
MW-08-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
{AU. NWUlt£MtHT$. f'ROll GROUHO SURFACE) 

PROTl:CTIVt CASNC Steel M.o hole 
TYPE OF with Localng 
PROTtCTIVE CASINC: Well Covtr 

...---10P or wtu. --------F+--91imllll CROUHO SURFACE 

PROTtCTIVt POSTS ------

c:ASINC ., • 
Ol.\Mntlt: " in. 

TYPE or PIPE JOINTS: flumb Thc1gded 

'l'YPt or BLANK CASING: ..... P ... V ... C ___ _ 

BACKrJLI./GROUT Type I Portland 

co:cR~Q: PAO 
WI 4.1 THICKNESS 

SCREEN IHEQBHAT!OH 

SCRE£H OJA.i-2..,,i..,.n...,,.-.------
SLOT WIDTH: 0.01 0 !n. 
SCH£OULE1_ .... 4..,0.__ _______ _ 

MIX tTC. ---=~.....,...._----~ 
TOP OF' $£At. 

M.4TtRIAL: 00 PVC C) STAINLESS 
STt£L 

__ 4_.s __ o. bgl 0 OTHER (DESCRIBE) 

9.5 

TYPE or SEAL: 1 /!{ Bentsmite Pellets 

TOP or F1t.T£RPACK 

TOP Of' SCREEN 

FILTER PACK 

WELL 0£YtLOPMENT 
ME:THOD: See well clevtlopment record 
TIME SPENT DEVELOPING: __________ _ 
VOLUMt or WAltR REMOVED: _________ _ 

VOLUME or WATU .AOD£D: _________ _ 

OESCRIPTION or PR£0£Y£LOPM£MT WAT(R: ------

DESCRIPTION or POST 0£Vt~OP'4EHT W•TER: ____ _ 

1. ..1 

7 .8 It, bgl 

1 0.2 II. bill 
E!LTCRPAGK MATt:B!Al 

TYPE: 1 6-40 Colorado Silica Sand 

llACKF"!Ll. METHOD: Treml• through 
auger 

19.7 II. bgl 
23.J ft. bgl 
Z.5 In. 

W6JE'.R LEVEL SUMMARY 

WATCR Lt\'CL MEASUREMENTS 

DAlE/TIW£/LtVEL 08 AUG 91 /0930/8.8 ft bmp 
4 NOV 91 I /8.96 ft. bme 

OtPTH FR0'4 TOP CAStNG 

ArTER DEVELOPMENT: 
"' N ... 
N ... 



PllOJtCt . . . . 
HOLLOMAN . Aflt RI rs 

4088.16 SICHAi'UR£ of IH$11£CTOR/IHSTAU.£R 
LEM 

ORI.WNO l.ltl'HOQ ... 

HOLLOW ST M AUGER 
W'£U. ·HO. (os th~wn °" drowln91 tllJ• ond flit numlHlr) 
MW~OB-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
(AU. MEASUREM£Hts l'AOM GROUNO SUAYACE) 

PtOT£CTIV£ CASINO -----... 

fYP£ Of 
PROT£CTIV£ CASING; ... s ... t .... u ... 1._......,""llLl ..... 

TOP or W[U. ------,,---;;;.+-+--111-11111 t 
PROTECTIVE POSTS STICl<-VP:~ ft. 

GllOUNO suRrACE 

CASING 
OIUlt'l'tR: 2 in, 

~' ;it ' 

TYPE or PIPE. JOINTS: Flush Ibreqded 
' 

9.0 fl. 
TYPE or llLANI< CASINC1' PVC ' ---------
SACl<flu./GROUT Type I Portland 
MIX tTC. Ce I t 

TOP Of $CAL 

TYPE or SCAL; I /4" hnt2oite Ptl!tts 

TOP or f"tLTERPACK 

TOP or SCR([H 

9.5 

WELL DEVELOPMENT 

M£THOO: s.. well development record 
TIM( SPENT OtVEt.OPING: __________ _ 

VOLUME or WAT£R REMOVCD: _________ _ 

VOlUME OF' WATER AOOEO: __________ _ 

DESCRIPTION or PREDMLOPMENT WATtR: ------

DESCRIPTION OF PO$t D£V£1.0PMENT WAIER: ____ _ 

CONCR~.r,.PAO 
MIN • ...AilL.. THICKNESS 

SCBJtN !tlfOBMA!!Otl 

.SCR££H DIA.: -!!-2...,;.o,ln~.,.....,.-----'"-
Sl.OT WIDTH: 0.Q 10 jn. 
SCH£DUl.t: __ 4 .. 0...._ _______ _ 

MATERIAi..: IE PVC QST.llNU:SS 
STEEL. 

_...:.l..:..6;o__ft. l>gl 0 OTHER (DESCRIBE) 

__ 4_.6 __ It. bgl 

__ 6_. 7 __ II. bgl 

Ollt!!p,t,Cg M!liB!lL 

TYPE: 16-40 Colorado Silica Sand 

8ACKnLL METHOO: Tremle through 
auger 

WATER LEVEL SUW:iARY 

WATtR U:VEL MEASVREWEHTS 
OAt[/llME/U:VEt. 11 AUG 91 /0700/8.75 bmp 

4 NOV 91 / {) 1.26 bmp 

DEPTH fROM TOP CASINO 

An£R DCV£LOPM£HT: 

l 
r 

[ 

r 
l 

L 

[ 

I 
[ 
r 
L 
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r 
r·· 
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L 
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L 
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' •' ', ' . .' 

OPT SOIL 'SORING LOB H!Jl.ltf«). 
04;..oa, 

t. C(ltf>ANY HANE 1:r·~~CTOR ~Tl 
Radian Corporation 

' Target Environmental Services, Inc. OF I SliEETS 
3. f'ROJEc:l 4..1.0CAl'ION 

T~ble 3 RCRA Facility Investigation SWMU 4. Holloman AFB. New Mexico 
5. NAME OF OAll.J.eft e, ~·- ~·--.,. ~s18HlnOH OF Dffll.L 

Dave Starling Geoprobe (OPT) 

~-NG • Ew• .drill rod 8. HOLE LOCATION 
Con1 rol rod EastinQ•~Hl841.9672: Northing .. 5$4067 .2626 
2~xu • PiS,ton Samorer 9. SlllU"ACE ELEVATION 
llt' O Acetate liner 4081.9135 ft MSl 

10. OAT! STARTEO/COMl'LETl:O r~DATE~ 
.10/19/94 NA 

ta~ THICIUE$S IS. CE'TH GROUN)lfA u:,it ENCOIMTEJl£D 
NA 2.5 ft 

13. Ul!.t' '" DRILi.ED INTO ~ 18. DEPTH TO WATER »40 EllPSal nME AFTER ORJLl.ING COMPlETEO 
NA NA 

14. TOTAL DEPTH OF HOLE 11. OTHER WA TEI\ LEVEL MEA:.u1~1:1d:NTs (SPECIFY) 
4.00 ft NA 

18. GEOTECHNICAI. SAMPLES CISTIJRSEO I J.INOISTUA9t: J 119, TOTAL ~ER OF CORe aoxes 
No NA 

20. ~f/OR CHEMICAL E41Ut E418.I SW8280 SW82TO RCftA Metab 2L TOTAL 
CORE AEC. 

Yes I 0 0 0 0 NA 
U. OISPOSmON OF HOLE SAQCFlU. MONlTOfllH6 HEU. ona (SP£CIFY) 23. Sl6NA1unt: OF INSPECTOR 

Backfilled Gramlar bentonite No Jonathan Mattes 
CORE ·HE.ID- Alfi&N REC- TRPHRE~T 

ELEV- 6RAPHJC SCREEN Sl'ACI! OVERY ANALYTICAL (~/kgl 
ATION OEPTl-1 LOS OESCIUPTION OF MATEIUALS !ppal) (ppm) RATE (ftl SAlf>Le NO. );) ~o ~¥JMJ a b c d It f 0 h I 0 .... 

f, ~~ 4~·' Silty SAND: pootly graded, I I 
·::· t' rounded, brown UOYR5/3l and 
~· ~ ~. bcowniih yellow (IOYR6/6), damp 

'~::· ~ .: .. ~· to saturated. sort, tow plasticity, ... - ~: .. :. 2 I "' 2 -·.\ ' . increasing sand with deoth. water 
ii) 

·~ ~ <:· 
., '1J < • 

tatlte at 2.5 ft ISM! ':.~ ~ ; ·:·· ~·. 

·=:· 
., 

< ·' .. i{ 
,. 

-2 4050.0 2- ·:. ' . ... . , 
t " ~· 

' ' •.\ 

~ ~: 
\ . 

~~: 
. , 

94-04-S0-08·01 ~· 
~ '{• ' >-- ·::· 

... 7 7 "' 1.25 -~ ·/ < • "' 10119/94 ' . ~*. QI ·:. 

F/ 
!43() - ·:;· ·(~ . ., 
1 .... 

~< 407S.O 4 .~ .. 4 
Total Depth • 4 It 

-
- '-

~016.0 6- H3 

- ._ 

4014.0 8- >-8 

--
-

4072.0 10- -1 0 

-
PROJECT: Table 3 RCRA Facility InvesUgatfon I LOCATION: SWMU 4 I HOLE NO.: 04-08 



04-07 
I. COMPANY flAMe ff!TI 

Radian Corporation 1
2. ORIU.IHlt _......, ... -CTOR 

T.aroet Environmental Services, lnc. OF I SHEETS 
3. fflOJECT 4.LOCAW)N 

Table ~ RCRA Facility lnvesttoation $WMU 4, Holloman AFB, New Mexico 
5. MAHE OF tllUU.ER 

Oave Starling ..,....,,,.,.,,,,,.. 
1,~ ~i\'iNG 

13. OEPTH OIULLSD INTO ~ 
NA 

14. TOTAL OEP"JM OF HOLE 
4.00 ft 

$, IWl\Jl"ACTUftliRS OESlGNA.TlON OF DRlll 
Geoprobe (OPT) 

.. FW" drilr rod 8. HOt.£ LOCATlOH 
1-.:C..::o.....,..nt:r""'o1;;;;,r.:;;o..;.<1.;:;.;;. ____ ~ Eas Ung• 67 ISSS.5804; Nor thina •554054.8589 
nu1· Piston~ t. SURFACE ELEVAW)tl 
lil' 10 Aceta~:.:::e:.::.r __ ...,.. 4082.1292 ft MSL 

10. 0411:. STAntt:.UJCOMl'LETED llL flUAMPI.£ 01111;:.-i------------i t0/19/94 NA 

te. OEPTii TO WATER AHO ELAPSED TIME AFTER OM.I.ING COMPl.ETEO 
NA 

17. OTHUI WATER lEVEl MEASURE.MENTS !SPECIFY) 
NA 

DfSTURBEO 18. GEOTECHNtCAI.. SAMPLES I llNOISTUllBt:. J I"'' TOT Al. NUMSER OF CORE BOXES 
No NA 

zo. SAMPt.ES FOR CHEMICAi. 1---E,_4..,18._IM __ +-_""E4.,..18.;....t_--!t--_..;;sw .... 82.-....llO"'--t---s_W_82_7o _ _,t--_RCRA....__Me_ta_b.-..,-121. TOTAL 
ANALYSIS CORE REC. 

Yes J 0 0 0 0 NA 

Backfilled 

ELEV- GRAPHIC 
ATION OSPTH LOG 

II b e 

4080.2 

J 

MONlTORING IEU. OTIER (SP£CJFY) 23. SlGNATtllE OF IHSl'ECTOR 

Granular bentonite No 

SANO With sand: poorly graded, 
brown (7.5YR4/4) and plnk 
(7.5YR8/4), damp to saturated. 

soft, low plasticity, wate1 table at 
J.O rt. ISP) 6.5 

1 

6.2 

6 

Andrew C. Steffe 
PENET- REC
RA TION OVERY 
RATE (ft) 

a h 

"' ii1 
Qi 
0 

2 
0 
E! 

,.. .. 1.5 "' "' 

ANAL YTICAl 
SAM'l£ NO. 

l 

i 
'34-0A-S0·07 •01 

I0/19194 
1143 

l 

-

401$.2 

........ . · .. · ........ 
4-;-----'""':l======================t-~r----t---t---t---------r-~-----..-4 

Total Oeoth • 4 ft . 
-

W6.2 6-

-
- -
-

4074.2 8- -8 

-
- -
-

•• 

. . 

~012.2 10 - -10 ·~ 

PROJECT: Table 3 RCRA Facility Investigation I LOCA TtON: SWMU 4 I HOLE NO.: 04-07 



. 

OPt SOlLs·•cr·1•·a···· .. ·l~ . . .····· .·... .. .RJ~t.. LO 
. ··' 

04-06 
L COMPANY ru,Mi: 

Radian Corporation 1
2, 08~ SU8COl'ff~CTOA SlfiT I 

Target EnvirQnmental services, Inc. Of I SHEETS 
3.~I 

TablQ 3 RCRA Facility ll)vestigabon 
S. HAif! OF DIUlL£R 

Oave Starling 

'4.l.OC4llOH 
.· SWMU 4, HollC1men AFB, New Mexico 

11.MANUFACTUAERS ~uJGNA:TIOH OF ORlU 
· ~eoProbe (OPT) 

1------------1'°' OATE STARTEO/\.Yl'Or'-ETEO lit RESAMPLE OATE" 
10/19/94 NA 

1$, l'EPlH unuvmm'ATEft E'HCOtmEREO 
2.5 ft 

13. OEPTH DRIUED IHTO ROCK 
NA 

It. OEPlH To WATER AND ELAPSEO TIME AFTER DRILLING COMl'l.ETEO 
NA 

14. TOT At. OEPTH OF HOl£ 
6.00 ft 

17. OfHE,RWATER LML ME'ASUAElENTS !SPEClFYl 
NA 

It. GEOTECl-MCAL SAMPLES DISTURBED I .uNDISTIJllBED 119. TOTAL NUM8ER OF CORE BOXES 
No NA 

20. SAMPLES FOR CHEMICAL t---'E.,.4.;.;18..-..IM---'--<l-----'E;;..4;.;.;18.;;;.l_-+--Stf=82;;.;ll;..;.O_-+--SH;;....;.8.-t7.-.0_-+_fl...;.CR_A_l4e._la_ls-i2l. TOT AL AH.Al YSJS CORE REC. 

Yes I l 0 0 0 NA 
U. OISPOSmOH OF HOLE 9Aa<Flll 

Backfilled Grant,jar bentonite 

Et.EV- GRAPHIC 

MOHITOIUNS WELi. OnEft IS1'ECIFYl t3. SIGMA Tl.IRE OF INSPECTOR 

Ho Jonothan Mattes 
COR£ HEAO• :l'ltNtn- REC

St:REEN SPAC! RATION OVERY T"i::t~~T 
ATlON DEPT\' LOG 

a b c: 

:q{~: 

OESCIUPTIOH OF MATERIALS 
d 

(pp111) fpp11) RA TE I ft! 
e f a h 

ANA.I. Y TICAL 
SAMPLE NO. 

I 

f 
JO ~ lllf'O ... tw 0 

I I 

4018.2 

4016.2. 

~0142 

W2.2 

-·~:~t{ 
- ~=:f~:~~-

2-

-

4-

-
··: ~· ··: ~·" 

Silty SANO: poorly grade<1, 
fine-grained, rounde<1. dark 
yellowish brown (:OYR4/6) and 
very pale brown (10YR7 /4), damp 
to saturated, very $Oft, low 
pt;nticlty. water tat>le at 3.0 lt. 
(SI-I) 

7 7 

7 7 

7 

94-04-S0-06-0I ... .... 2 ., 
I0/19/~ CJ 

-
KMO 

! -2 

... 
"' ., 1.3 -
CJ 

-4 

2 

:n:n: 6,..,. ......... .....,====================::.:l-~-r-~-r-~-r-~-r-~~~r-~~--r6 
Total Depth• 6 ft -

-

a- -8 

-
- -

10- -10 
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''• ' . • . .. • .• ".· •. ·+. , .. ',· ~·,~~ ·~«·-.<1 ; 
' ·A .. .. ,. <· _, •.. ,.,,, ·: ;,,: ·: ,,;;,:·:·,,;·.,, .. ·. ... 

:: OPi S"'tl ··1fr tPG ;<'• 

Qi':: ' . 
Q4,.-05 

"· WM'°NtT IWUi. 12; OR .·.. . , ~IHI. . "\ 

Aa<ltan Corporation: .. taraet t:nviroQ(nentat Service~. inc, Or I SHEETS •• 

. 

' 

3; .Pl\OileCT 
Taole 3. RCAA: Facility !n¥estigatioh 

;t,:1;.~Hotf. 

S.WMU 4.t~i.olJol!lan AfB. New Mexico 
5, NAME Pf ORILLER e. f!IAfM"~~Ol;S~~~OF ~ 

Dave Starling . Geop(obe me:rt 
1.~J)IG •Ew• arllU:Od a. ta.n~l'IOH . . . . . . 

Control rod E8$.tlni:f•6719 IQ;289:3: NOrthinQ• 55.3841. 7 8 56 
2'.;(ll(? Piston samoler ... ~~ !!U\'ll'IOH ' . . 
ur fO Acetat• liner 4084.6567 ft MSL 

10. JJAn; S 1. - I"' fle~E OA11i~ 
IO/IS/94 NA 

12. OVERBUllOEN THlCI\~ 15. IJ!ill' I" IH!'JllN()WATEA ~TEfleO 
NA 2.4 ft 

13. DEPTH IJIUU.50: INTO ROCK MS. UVIH TO llATER ANO El.4nn;u TIME AFTER IJfUWt«! COMPLETeD 
NA NA 

M. TOT AL OEPTH OF HCU 17. OTHeR WATER l.EVEl. IEASUllEMEHTS lSf'ECIFYl 
4.00 ft NA 

18. EEOTECHNICAL SAMIUS DISTUR8EO I UJ«J~ ,It. TOTAL HUM8ER OF CORE &OXES 
No NA 

20. IAl;\f/OR CHEMJCM. E418.llof E418.I SH82110 SH8270 RCftA Mltab 2L TOTAL 
CORE FIEC. 

Yes 1 0 0 a 0 NA 
iR. DISPOSJTlOM OF HCU BACl<Ftl.L MONITORING WEU. Ollf:R (SPECIFY1 23. stGNATUIUi OF ~ECTOft 

Bac\dllled Gramur oentonite No Andrew C. Steffe 
wtll: HEAD- ~.;.; ""'c- TRPH!l(:~T 

El.EV- GRAl'HJC SPACE OVSIY ANAl.YTJCAL l•ollco,,. 
ATJON OEPTl-i t.OG OESCRIPTJOH Of' MA TEIUAlS (pp•> (Pl>tl) RATE (ftl SAWLEHO. IO ~ '°r'wiMJ a b c d • f a h I 0 ..... ~ ..... .; . Silty SANO with gravel: 'trong ! ! n ·:~ ~. brown (7,5YR4/6) &Od pin!< .. ' ;· ~ . (7.5YR7/4), damp, firm, low 

Q.I 

.t~ ~~ iii - !~ ~ ? $. plostieity. wo1er table at 2.5 tt. 7 7 ... 2 -
'.;< ~., f.( (SM} ~ 

0 .• $ e 

~~1 ~~" ~ . 4081.6 2- {· t. -2 

' ::. ~ ·u: 94-04·SO-ll5·01 

{1 ·~~ . .:. ~~ .. Silty SANO: pink {7.5YR8/3l and I0/19/94 .... 1532 - ~ ~ ·:~ ~. reddish yellow (7.5YR7/6), 6.1 6.2 .. 1.5 -Ill : ·.\" \\ '\ . saturated. soft. (SM) !I.I 
:...- ·~· ;·,,;' . • •t t: ~ '. : !; t 

4080.6 4 ~f * : 4 
Total Oei:>th • 4 H 

'. 
,. 

- -
4018.6 6- HS 

... 

- -: 

4078.6 ' 8- -8 

- -
-

4074.8 10- ,....1 

: 

PROJECT: Table 3 RCRA Facility Inveiltlgalion I LOCATION: SWMU 4 I HOLE NO.: 04-05 



. 

I. \lVW~rn .MME 
R:~~l~n Corporation 

r~!I .. 
OF 2SHEETS 

.. 

llUJATE STARTr;u. jll. GA.TE COM'LE1 cu i-------------f U-7-94 I 11-7-94 
12..0 - THICKNESS 

!13. UCYt 11 OIULLED lNTO Roa< 10. DEPTH TO WATER. AHO ELAPSED TIME AFTER ORILLIHG COMl'LETEO 
NA 8.64 tt I 46 hrs 

Vertical Yes Tim avers 
GRAPHIC ~ 1 ~Ace 8LOlf RE~- ANALYTICAL 

EL£V, DEPTH LOG DESCRIPTION OF MATERW.S !pplll) (PPftl) OfTS OVERY SAMPU: NO • 
.-~•--i---b--1....,..,~c......,.i-~~~~~~~~~~d..__~~~--~~~~--li--e.._+-•'.....,i----a.,..__h __ i--__ --1 ____ .,_,0 

-'· i ,:. • SANO; Silty, poorly grade<!, line-guuned, very pale 
~'.} :~} brown {IOYR7 /4), wet, loose, non-plastic, (SM! (SOF'Nl. 

- {~·?£ 

2-HH ·"'It.•[ ' 

-~)-H 
.. ~ ' $ 

...... '\. ':.*t ~ 

-:~ ~ ~:~ ~ 

4- -n~:i 
:': ~ :~ i 

-

6-

~ I ... .. . ii 
a - :;~:~.;;,;~~ 

~ ......... n 
:=~"' ::j"' .. l 

.... ·.::. "{· ·~ 
··.:" ~ ·.~ t· 

- ~; ~ :i; ~ . "{ .._ "{ 

SANO; Clayey, poorly grade<!, line-grained, Clark red 
{2.5YR4/6), moitt, medium CJensity, tow plasticity, with 

gypsum crystal$, {SC) (SOCLJ. 
Auger was advanced 5.0 It., then contlnvou$ sampler 
was in!>talled. 

SANO; Silty, poorly graded. fine-grained, very pate 
brown (IOYR7 /3], wet, medium density, non-plastic, 
water encountered at 9 fl, (SM) (SOFN) . 

-

-2 

-6 

... 
0 100 

-a 

-
f~~=~:t 

.___.. __ ....w~·~·~·~·------------------------~-------.i..--...i..--..i..,.--------------..... 10 I PROJECT: Holloman AFB Table I Phase IJ RFI I HOLE NO.: MW-08-04 
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. . , .. - -- ,h ,_,_,, - ,, _,._ . . . '···· . .. ... ., . 

OA!LL!NG. LQ(l 
... . ·- ~~ 

MW.;;08-04 
I.COMP~ .... 

1~ •NSP£nc:i av~rs l:AtliTi 
Radian C~rporatiol'I OF 2 SHEETS 

O·. . 
aev. oect~ Gf\.ACtlc DESCIUPTlON 3f MA TENAI.$ ~ ~ M o~v ~~~ I c .r>gm 0 

~· .. \. ~;. i' 1 
~~ ~: ·~ ··"' C' 

~· ~ ~: l 
- ·q ·n ... 

;- ~J 1'. SA"!ll]3¥ '1oflY lt'e<I tine'"'gra1ne<1, 'leri pale ~ .. ., :r ~ 't· l bro!fn R 3 , n 1,edlu111 density, non-p uuc. with 
• t •• gypsum crystals, S SOFNJ • 

12- :; ~ ~J i-J ... ,,. 
... :~ ~ :: s 

~ ... \ :; ~~ 0 100 :~ f ... ~ , .. !.t ~. - ·d ~1. ~- -
\·. ;;: 

·? ~ ·::t ~ :· ~. \·· ' 
14- -~ t. ':'$ - - '-I i-:. ~. ~; ~ . 

·.~ $ :·: ~ \"· t ~.: ~ - ~.~ "! • 

:~: ~ 
.. :. ~ -:1 .,.. 

l"'• \ ::~ ~ 
.~~ ~ 

~! 16-
• -0 ... , ~:: ~ 

~t 
~~ ~ 
.; .. ~ 

- ~~: ~ ... . ., . '•' 
~·· ~ -.,· .... 

~ ·.· 

0 

2 

4 

6 

T oU!I Oepth • 17.5 It. 

IS- i-1 

- ... 

20- I-20 

- ,.. 

22- i-22 

- ... 

24- i-24 

- ... 

26- I-26 

- ... 

28- .... 28 

I PROJECT; Holloman AFB Table I Phase II RFI I HOLE NO.: MW-08-04 
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··. OAlLL.tNG: 1;.:otr ·.•.· 
It; Dflll.t~ . . . .CTOR 

··Geo'"" Te~t. lnc. 

~DATE 1:11ARTED 111. DA TE COtfll.£T~ _________ _. 11--8-94 lt-8-94 

12. 0 N THIO<NESS. IS. DEPTH ~ATER INCQIJNT&REO 
NA JO.Oft 

13, DliPTH OIUUED INTO ROCK let. DEPTH TO Hl TER AND IU.N'lRiD TIME AFTER ORllUNG COMPt.ETED 
NA 8.88 ft I 24 hrs 

M. TOTM. DEPTH OF HOC.E 17. OTHER NATER lEV£L MEASUll!MENTS (SPECIFY! 
ITAft N®e 

1"" RJSK ~ SAM'lES I SAK'l.E m ISi • I DEPTH 1•· roTM. HUMSER OF CORE BOXES 
No NA 

Vertical 

El.EV. DEPTH 6W1fC a · b c 

;..l.:~~ 
'!"'l"'f\.,..,..~ 
··t;...:..;~ .. 

2_ ....... .. . ·. · .. . . . . . .. .. 
. · .. · .. :· ·. 

- :· .·.· :· . . . 
':::::: :·::: 

4- ·:: ..... . . ·. ·: ... ·. 
•" •,. . .. . . ·. _. .· .. . . . . -...... . :.·:·,,:. 

...... 
a-·:: .. ; 

:··:.: :: 
": .·.: .· 

... :·"' ....... · :: . . . . . . . .. . . , . · .... · .. . " . "" 

Yes 

OESClllPTtON f' MA TERL\l.S 

SANO; ~iltYt.Poorly graded
1 

very t1oe-rua111ed, reddish 
yellow tT.5rR6/6J, i!iOist, I rm, ISM! {SOSLJ. 

Vety Pale brown llOTHt!IJI, dry, very hard, catiche 
!ayer: cemented . 

SANO; Poocly Graded, very line-graine(I, reddl$h yellow 
17.SYR7 /6J, moist, medium density, (SP) ISOVF). 

SANO; Poor!Y Gr;,ided, ~ery hne-grainea. very Pa.le 
brown (IOYR7(4J. moist to wet. mediurn deMity, !SP) 
(SOVF). 

Carolyn Cooper 

0 

0 

100 

100 

100 

NA 

-
-2 

-8 

. . : .·.:. 
'--""""'---'-_.;.:-r-------------------------------...i..--..i---..i..,..--.i..---t.--------i~10 I PROJECT: Holloman AFB Table I Phase IJ RFI I HOLE NO.: MW-08-05 
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..... . 

ORlLLlNG LOG .·. ~ 
l.~ANVrww:; 

Aadian · Cof'po~atlon 

.. 

··~ ·Mw-oe-os 
atiT2 
OF 2 SHEETS "" ~J 

E!;EV. O&CJf ~ OESCmPTt~ ff MATSUAl.S •• ¥ 4v ~2f. 
l'--·-~H---~.--C.,_,.~ ..... M~· •• ~~-Mo~.·.~~-----------------------------t-.----+--'--f-_..;;.--t--...._+-~~----+.fQ .... . . · .~.: .· 

~···· * ., .. . . . , 
- •:.·.Ill·,,.· ,: ..... ~<·~ 

,• . . .... ,, .... 
• " • • * 

12- ./ ....... .. ..... 
·:. ·.· 
: -'.: ·: • i-_in,.,...,..._,,,..o.,.,or"'"1y'""'G""r-ad""'e""d,...., v""e'""ry-.,,.tln-e---gr"""a.,..in-ed"'",-g"""t a-y-.""' 11u"',1""rtt'"":;""'1TI"",--1 . . ; .. ::.:·I\-' . wet, mediUlll <1ens1ty, wltff gypsum crystals, !Sl>l /' 
... / : • oorly Gr tide<I very line-gr aine<I very pale 
;. • ·:. brown f!OYR7/4J, flt~t(tS!t.Wet, me<1iu111 aenslty, with 
• • : • • : gypsum crystals, !SPf iDVFJ. 

14 - '•: ·'.: : "S'Amr Poorly Gra<1ec:1, very fine- raineo, light brown 
•. • • ·: I 7.5Y'Rl37 4l. wet, densfl!.1. ~ementJlo, t>rea~ s along 

18-

-

20-

-

22-

24-

. 

26-

: • :.· ; • bedding planes. ISP) l~OVFJ . . ·. :·:. 
11AN0; Clayel. 11oorlyJlrl11:Jed ~ery tine-grained, 
yellowish re l5YR5/eJ, wet, hard. with gypsum crystals. 
!SCI (SDCL. 

SAND;J'oo{ly Gra4e<!., line-graineo~reid<liSh venow 
!7.5Yn6/6J, wet, me91um <lei'isity, (;:,PJ !SOFNJ. 

Total Depth a 17.6 It. 

100 

-12 

100 .... 14 

-16 

... 

-22 

-

- u 
~- ~8 

L-...J~....L..--._1---------------------------------'---..J.---..i..,..--"---i...-----__, I PROJECT: Holloman AFB Table 1 Phase II RFI I HOLE NO.: MW-08-05 
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ta 0 -- THICKNESS 
NA 

113, OEPTHORll.LlD. lNTO ROCK 
NA 

M. TOTAL DEPlH OF HOC.E 
17.5 ft 

~Tl 

. OF 2 SHEETS 

1 ;2s• OD' Hollow stein Auoer t. SVRl'"AC& aEVATIUl'f 

10. OATI STARTED 111; OATE COMPUiTEO _________ _., n-a.,.94 u-a-s4 

IO. DEPTH TO V4TER ANO EUl'SiDTJIE .lFTER OfULL.DlG Wl'!M.ETEO 
8.54 ft I 48 hts 

IT. OTHER lf4 TEfl lEVa. S (SPECJFY) 

None 
18, RISIC ~~SSMENT WIUS I .84MU JO (st • I DEPl H 110. TOTAi. IQIBCll OF CORE 80XeS 

NA 

vertical 

4~1 
6-1 
-I 

8 .fl 
::~: } ~~: {· 

- :q:~:~ 
r,". ~ ·:. \ . ~~ . ~.--

} ~{ ·t 

Yes 

SAND~ Cli\yey, poorly~aded, fille-graine(j. ,Yello)'lish 1ed 
(5YRo/6J, moist.( me<11 oelns1ty, low plastiClly, with 
trace gypsum, SCI (S CL • 

Auger was a<Jvanced 5.0 It., tl'l!?o continuous Hmp1er 
was iOstalfe<l. 

SANO: ~ilty poorly graded, fine-grained, very pe1e 
bro_w.n .• 

1
u IOYRT /3), wet, mechum density, non-plastic, ISM) 

(SDFN. 

water at 9 It. 

~~. 
NA 

Tim Byers 

0 tOO 

.• 

-4 

-

-6 

-

"'---.1... ... .u.;;'~1~:~:?:------------~~----~----------~~~.L-~..a...--..... r-...i.---..i ..... ~~~~10 I PROJECT: Holloman AFB Table I Phase JI RFI I HOLE NO.: MW-08-08 
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·. 

I. CQl'll'ANY' ~ 
(J . 

l . 

Aadlen Corporation 

>-12 

0 80 

o-14 

.:..16 
0 100 

... 

Total Depth• 17.5 rt. 

18-

20- -20 

22- -22 

-

24- i-24 

... 

26- '-26 

-

28- i-28 
._ __ ...._ __ .._ __ _.,..i...-~----------------------------------""----'-----.,---'----i..---------
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tp 
I -....... 
'° 

Project (PROJID) 

HOLMN 

Wtll Owner (VVL WELCODE) 

USAF 

Ins loller 

GTI 

Locolion Coordinates: 
(NCORD) 
(North) 672478.08 

Elevollon fop of Cosing (MPELV) 

4084.22 

Well l.D. (LOCID) 

MW-08-04 

Well Type (WL WTCODE) 

MNW 

Dote Completed 

{ECORD) 
(East) 555017 .95 

Completion Method (VVL WCMCODE) 

GS 

Sole Source Aquifer Code (VVL SAOCODE) 

NA 

Drilling Method Completion Zone (VVL GZCOOE) 

HS w 

Remarks (REMARKS) 

~1 
g 
a.. ~ ... ii 0 • >-
0 

Q 

.... 
"' ...... c 
;; 

~ 0 

~1 
0 .. 
0 
""" 

% 
b 
:z: .., _, 
"' 0 
II> .._, 

::: 

~I 

·~ 
& 

PROlECTIV£ CASING-------.. 

TYPt or 
PROTCCTIVC CASING: w•~-- ---·· --

HOllOMAN Alli FORCE USE 
TMLI .i.t· PHASJ! I 

t' 
~ 

MONITOR WELi. COHSTRUC'RON DIAGRAM 

....--yop or WELL .=fl n t 
PROlECTIVt POSTS. . SJICrUP: t.6 ~GROUND SURrACf· 

: . _ . . : CONCRE'lt PAO 
CASlNG 
DIAMETER: 2" ·-·--- , 

u a. a: 
0 
::i 
0 
II> 

..... 
0 

:r ... 
0 :z: 
!:! 

:z: ... 
~iE 
~!l 
:I~ ... 
3t 

TYPE or PIPE JOINTS: fU.ISH THREAD 

TYPE Of 8lAlfK CASING;~ 
(CMACOOE) 

B.t.CKftll/GROUT 
MIX ETC. TYP& I PORll.AllD CEMttU 

WITH 5~ BENTONfTE 

TOP or SEAl 

i 
TYPE or SU.I.: 114• UENTONITE 

!ilW:S 
TOP or rtLTERPACK 

TOP or SCREEN (SUDEPTH) llt< 

FILTER PACK LENGTH Jl.:.!... ft. (FPL) L~ 

sonoM Of SCR£EN 

aonoM or WELL 

BOTTOM Of BOAINC 

80RltlC OWICKR ,-------------. 

MIN._£_ THICf<NtsS 

SCJl££H INEOBW.JU21:1 

SCREEN .r»A.: 1:_ ~\ 
SlOT WIOllb mo ~ 

• PERCENT OPEN: (PC~:~ 
SCHEOJ,IL£:_,uo.,.. ______ _ 

MAT£RW.: 181 PVC OSTAIHLQS 
su:a· 

0 Ollf£R (OESCRIB£J 

2 If. bgl 

~ _ II. b;I {SEOEPTH) 

.!:.! ff. bgf 

!!:! 
ru 
~11. bgt. 

7 t/4 In. 



to 
I ,_. 

N 
0 

Proftel (PROJID) 

HOLMN 

Well Owner (VVL W£LCODE) 

USAF 

lnstoller 

GTI 

Locotion Coordinates: 
(NCORO) 
(North) 672353. 69 

f Well l.D. (LOCIO) 

MW-08-05 

Well Type (Wl WTCODE) 

MNW 

Dote Storted 
(INSDATE) 

Date Completed 

I 11 /8/94 I 11 /8/94 

{ECORD) 
(Eosl) 554853. 4 1 

[levcllon Top of Cosing (MPELV) J Complellon Method {VVl WCMCODt) 

4084.45 

Sole Source Aquifer Code (Wl SAOCOOE) 

NA 

GS 

Drilling Melhod Completion Zone (vvt GZCOOE) 

HS 

Remarks (REMARKS) 

r
\_) 

w 

'i' .... ... .<:. 
w 0.. 0 .... • 
0 0 ... ...... °' c 
~ .. 

0 
0 

~1 0 ..; 
;2 

-

PROTECTIVE CASIHG --------. 

TYPC or 
PROTCCTIVC CJ.SING: 11.USH MOUNT 

NOi.LOMAN AIR FORCI BASE 
TABLa ·~ PHASI a 

MONITOR WEU. COMSTRUC1ION DIAGRMI 

TOP or wru. ==fi Mt 
PROT£CTIV£ POSTS STICK-UP! cO.O /GROUND SURFACE 

CASING ~#~!f;.;;j 
OIAMET£R: t' (CASDWI) ~ 

J>)fi'-;''\~ 

w a. 
a: 
0 

TYPE or PIPE JOINTS: F'LUSH THREAD 

TYPE or SLANK CASING:~--
(CMAC00£) 

81.CKflU/CROUT 

• CONCRtTE ·PAO *'"' ... ,. MIN.__£_ TfflCJQIQS 

SCREEN !NfORMIJlON 

SCREtH DIA.: Z' (~;I' 
SLOT W101ll; · ~010 {$jiij1 . 
PERCENT· CWEN: (!'CTOP!N}; 
SCH£DUU:1_....._ _____ _.._-' 

UAT£RW.: @ PVC 0STMNl.t$Si 

d ~ "" "" 0 

MIX £TC. TYPt I PORTLAND C£1.!£NT 
wrrn s; eou0m mn 

0 OffiEA (0£SCR18t) 

...... 
~ 
0 
% 
~ 

~ 

21 

::c .... 
C> z w .... 

-+-

z w 
ll!:i: us 
"'::i: 
:f~ 
~ 

~ 
\.:iii 

TOP or SEAi. 
I 

TYP£ or SEAL: , , , BDQ'OHIT£ 
P£ll£TS 

~ 
TOP or FllTERPACK {lo 

!:!! ft. b91 

~ 
4.3 fl. bgl (SEOEPTH) 

TOP or SCREEN (SBOCPTH) 6.2 fl. b9I 

EJLI£RfACK · M6l£R!At 

'IY1'£: cqt.ORApO SIUCh ·Mtff) 
~I c1&-.co> 

FILTER PACK LENCTH fJ.3 ll.(F'PL) ~~ji SAC!Cflll M!!HOD:-!;TR~E::Ml::;t __ _ 

• THROOOM A.UGER 

6 BOTTOM Of SCREEtt . 16.2 ft. bgl . 

BOTIOM or WW. UMi 1f. bgl 

earroM Of BORING . i7 .6 . ft. bgl 

BORING DIAMETER 1. • 1 7 1/4 In. -\!! 
~ 



tl.1 
I ,_. 

t...> ...... 

Q . . 

Project (PROJlO} 

HOLMN 

Well Owner (VVL WELCOOE) 

USAF 

lnsloller 

GTI 

Locofion Coordinoles: 
(NCORO} 
(Norlh) 672396.65 

W•ll I.Cl. (LOCID) 

MW-08-06 

Well Type (WL WTCODE) 

MNW 

Dole Completed 

(ECORD) 
(Eosl) 555099. 61 

Elevolion Top of Cosing (MPEL V) I Completion Method {Wl WCMCOOE) 

4084.58 GS 

Sole Source Aquifer Code (VVL SAOCOOE) 

NA 

Drilling Method Complellon Zone (WL GZCOOE) 

HS w 

Remarks (REMARKS) 

g-
a. 
LJ s 
c 

11\ 
ob 

.s:. 
0. .. 
Q 

"' <: 
;; 
0 
() 

0 
~ 

'"1 
£_,: 

-
~1 

'i' 
t; 
:z: ... .... 
"' u e 
:::: 

~I 

PROltCTIVE CASING -------.. 

TYPE: or 
HOLi.OMAN Altl FO&CE BASE 

TAILI -~ PlfASI U PROTtCTlVE CASING: STEEL LOCK SOX 
MONITOR WIU. COHSTRUC'noN DIAGRAM 

·~~-~ PROTECTIV£ POSTS ~ t . • 7 t1; GROUtfD suar~~s/~ 
STICK-UP.--=--._ ./. . . . . , """"· 

~ ,,.r · · nt'f'AO · ··' U.....,.~!.---CON~.,, ., TH 1"' $! '1 '• 

CASING t, • 
DIAMETER: t' (C:ASOWI) 

~*"t~lj,-rt' 

LJ 
a. 
ii: 
0 
;J 
0 
II> ... 
0 

:r: ,_ 
Cl z 
~ 

z ... 
~~ 

TYPE Of PIPE. JOINTS: !Y@!_ 

TYPE or llUNI( CASING; 

8ACKFU/C~ 

--"' PVL_ 
.CODE) 

MIX ETC • .D: 
-~L __ 

'PE I PO!f!UHO CEMOO 
'NJIH .. S%Jl.E..N10N!Jt_ 

I 

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

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

Title Name Office Telephone 

Site Manager Mr. John Hymer (505) 679-2100 

Program Manager Mr. Frank Gardner (970) 216-7819 

Health and Safety Manager Mr. Eric Lehnertz, CIH (205) 918-4000 

Site Safety and Health Officer Mr. Jerry Pelfrey (505) 491-8261 

CIH =Certified Industrial Hygienist 
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2 PROJECT BACKGROUND AND SCOPE 
The primary objective of this investigative action is to further define the nature and extent of 
contamination in soil, install three new groundwater monitoring wells, and sample them along 
with the existing groundwater monitoring well network on a bi-annual basis for two years. This 
additional investigative approach is a necessary objective to collect sufficient data to support the 
completion of a risk assessment. 

A detailed summary of the site history is included in the Work Plan. The anticipated activities 
for this project include: 

• Mobilization and demobilization of equipment 

• Soil boring, monitoring well installation, and groundwater sampling 
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3 HAZARD ASSESSMENT AND CONTROLS 

3.1 Task Hazard(s) Summary 

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

Table 3-1. Task Hazards Summary 

Hazard potential 
Summary [High, Moderate, Description of potential hazards 

or Low] 

_LSafety • Walking and surfaces • Moderate • Heavy equipment and vehicular traffic 

All tasks and their • Slips, trips, and falls 

control measures 
are addressed in 
Task Specific 
Activity Hazard 
Analyses (AHAs) 

_d_Utilities • Buried • Low • Over head 

• Building 
Although these hazards should not be associated with this 
particular scope of work, it is necessary to verify that the 
hazards can be controlled. 

_LChemical • Pesticides • Moderate 
• Metals 
(see Attachment A) 

_LPhysical • Thermal stressors 
• Moderate • Equipment noise 

_LBiological • Insect stings and bites 
• Low 

• Poisonous snakes/reptiles 
(Potential for contact should be minimal) 

3.2 Hazard Control Measures 

General safe work practices and control measures are identified and summarized in the Basewide 
HASP. Additional task-specific hazards and control measures are identified for non-routine 
tasks as part of the Activity Hazard Analysis (AHA) process. AHAs have been developed for 
each of the following activities: 

• General Site Activities/Mobilization and Demobilization 

• Soil Boring, Monitoring Well Installation, Groundwater Sampling 
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3.3 Written Safety Procedures and Programs 

Table 3-2 provides a summary of the existing safety procedures and programs that will be used 
for this task or site. Copies of applicable procedures and programs are included in Basewide 
HASP, as indicated. 

Table 3-2. Written Safety Procedures and Programs 

Reference Procedure or Program Applicable Sectioll(s) 
.. 

Bhate Hazard Communication Program All (Refer to Basewide HASP) 

Bhate Respiratory Protection Program All (Refer to Basewide HASP) 

Bhate Hearing Conservation Program All (Refer to Basewide HASP) 

3.4 Permits 

No Bhate work permits are anticipated for this project. The Site Manager shall coordinate a 
utility clearance and obtain an appropriate dig permit from the proper HAFB personnel. 
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4 PERSONAL PROTECTIVE EQUIPMENT 
The following personal protective equipment (PPE) as presented in Table 4-1 will be used for the 
identified activities based on the best available information about the work requirements and 
anticipated hazards. 

Table 4-1. Personal Protective Equipment by Activity 

Activity Head/Face Foot Hands Respiratory Clothing 

Mobilization I Hard Hat (for Steel toed Leather None3
'

4 Minimum of long 
Demobilization overhead hazards), boots gloves as pants and shirts 

Safety Glasses' with needed with a minimum 
rigid side shields. 4-inch sleeve 

General Site Hard Hat (for Steel toed Leather None3
'

4 Minimum of long 
Labor overhead hazards), boots gloves as pants and shirts 

Safety Glasses' with needed with a minimum 
rigid side shields. 4-inch sleeve 

Equipment Hard Hat2 (for Steel toed Leather None3
'

4 Minimum of long 
Operation and overhead hazards), boots gloves as pants and shirts 
Well Installation Safety Glasses' with needed N95 Air Purifying with a minimum 

rigid side shields. Respirator with 4-inch sleeve 
organic vapor Tyvek coveralls 
cartridges based maybe worn as 
on monitoring recommended by 

the Site Safety 
and Health 
Officer (SSHO) 

Note: 
1 Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) Z-87 
required at all times. 

2 Hard hats are not required inside fully enclosed equipment cabs. 
3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided they are 
issued and used in accordance with established respiratory protection program procedures. 

4 Cartridge change out will occur at the following conditions: 
• Damage to cartridge 
• Cartridge is wet, restriction in breathing, unusual odors 
• Cartridge is visibly clogged with dust, restriction in breathing 
• After 40 hours of use with no continuous exposures over the established Permissible Exposure 

Limits (PELs) 
• Changes that may be otherwise identified in 29 Code of Federal Regulations (CFR) 1910.120. 
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5 SITE MONITORING 
Site monitoring will be conducted using direct-reading instruments primarily in the workers' 
breathing zone. To the extent feasible, site operations will be conducted and modified as needed 
to ensure that personnel are situated upwind of the well installation activities. Initial upwind 
background and work-zone readings will be obtained before the initiation of activities. Readings 
of breathing zones (unless location is otherwise specified) will be taken periodically during all 
activities. The SSHO has the authority to modify the level of protection required for work at this 
site as well as halt operations as deemed necessary to control personal exposures. Monitoring 
results will be recorded on an Atmospheric Monitoring Log Field Health and Safety form 
maintained by the SSHO. Monitoring, calibrating, and maintaining instruments are the 
responsibility of the SSHO. Table 5-1 summarizes the site monitoring parameters and action 
levels applicable for direct reading exposure monitoring. 

Table 5-1. Direct Reading Exposure Monitoring 

Activity(s) Instrument Action Level(s) and Actions 
Frequency 

0 - 9 parts per million 
(ppm) Continue work in required 

Every 15 minutes during 
PPE and continue 

monitoring. 
Volatile Organic Compounds 

intrusive activities 

Soil boring and well 
(VOCs) 

Ensure personnel are 
installation (Total by Photoionization upwind, notify the Site 

Detector [PID]) 10 - 49 ppm Manager. SSHO may 
(Sustained for more than upgrade PPE to Level C 

5 minutes) respiratory protection with 
organic vapor cartridge, as 

necessary. 
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6 SITE CONTROL 
Site-specific site control measures will be used to control access to the work area. Tables 6-1 
and 6-2 summarize the site control requirements applicable for both general work areas and work 
areas with potentially contaminated soils, respectively. 

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

Location Site Control Procedure (discuss important elements such as signs, barricades, 
fencing, briefings, sign-in/Out logs, etc.) 

General Work Area 
Due to the location of the project site, access will be coordinated with the Site 
Manager and HAFB Operations. Access will be made via a specified route. 

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

Location Site Control Procedure (discuss important elements such as signs, barricades, 
briefings, qualifications, required supplies and equipment, sign-in/out logs, etc.) 

Support Zone Located outside of contaminated areas, access will be from clean areas or from the 
Exclusion Zone through the Contamination Reduction Zone. 

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

Exclusion Zone 
Exclusion Zone work areas will be clearly demarcated with caution tape or temporary 
construction fencing. All access to this area will require the use of a sign-in/out log. 

6.1 Decontamination 

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

Table 6-3. Decontamination Procedures by Location 

Type of decontamination Decontamination Methods 

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

decontamination 
or smoking. Disposable PPE will be collected for proper disposal. Additional 
decontamination procedures will be developed by the SSHO as needed. 

Work efforts will be made to minimize equipment contact with contaminated 

Equipment 
materials. Prior to leaving the work area and land-farm following placement of 

decontamination 
contaminated soils, equipment (tires, excavator/loader buckets, hand tools) will be dry 
decontaminated. Soils from the dry decontamination process will be disposed with the 
excavated materials. Decontamination tools may include brooms and shovels. 
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7 COMMUNICATIONS 
Cellular telephones will be available to summon emergency services as required. Refer to 
Sections 10, 11, and 12 of this Site-Specific HASP for site specific guidance on emergency 
situations and appropriate actions. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for Bhate's on-site personnel working on the 
well installation and groundwater sampling activities will follow the requirements outlined in the 
Basewide HASP Sections 7.4 and 5, respectively. 
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9 HAZARDOUS CHEMICALS 
Hazardous chemicals (as defined in 29 CFR 1910.1200) to be brought or used on-site are 
identified below. This chemical inventory and Material Safety Data Sheet (MSDSs) will be 
maintained by the SSHO. 

Table 9-1. Hazardous Chemicals Brought On-Site 

Chemical Name Amount Location Purpose 

Assorted fuels, lubricants, 
No storage planned. No storage planned. 
Quantities limited to Materials to be brought Equipment Servicing 

coolants, etc. necessary for 
immediate use requirements of on-site by vendor's and Operation 

equipment operation 
on-site equipment. maintenance vehicle. 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during the Site SD-08 well 
installation and soil and groundwater sampling activities are identified below in Table 10-1. A 
map showing directions to the authorized medical facility is attached in Figure 12-1. 

Table 10-1. Emergency Coordinator and Alternate 

Responsibility Name Phone Number(s) 

Task Emergency Coordinator Mr. John Hymer 
Office (505) 679-2100 
Cell (505) 491-9171 

Alternate Emergency Coordinator Mr. Jerry Pelfrey 
Office (505) 679-2100 
Cell (505) 430-8261 

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

Table 10-2. Evacuation Procedures 

Evacuation Step Methods and comments: 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location Assemble at the primary evacuation site (support area outside of the 
exclusion zone) 

Assemble and account for workers Emergency Coordinator shall account for personnel using site Sign in/Sign 
out sheet 

Notify Fire and Emergency Services Notification as needed 

Complete incident report Follow the Incident Reporting and Investigation Procedure 
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Table 10-3 summarizes potential emergency situations and response actions that are applicable 
for the SD-08 work site. 

Table 10-3. Potential Emergency Situations 

In case of: Response actions: 

Injury or illness Treat injury with applicable First Aid. All work related injuries beyond first 
aid will result in notification of Emergency Services and notification of the 
employee supervisor. Any employee requiring advanced medical treatment 
will be accompanied by a knowledgeable company employee that can 
answer potential questions on job duties and hazards. Make notifications in 
accordance with the Incident Reporting and Investigation Procedure. 

Chemical exposure First Aid shall be provided such as but not limited to: move victim to fresh 
air, remove contaminated clothing, flush affected skin with water, and seek 
medical attention. 

Fire or explosion Notify emergency services immediately. All personnel shall evacuate the 
immediate area of the fire and move to an upwind location. Personnel shall 
not engage in fire fighting activities use of fire extinguisher) unless trained 
to do so and only in the incipient stages of fire. 

Adverse weather Tornados, lightning, or other threatening weather conditions will result in an 
immediate shut down of operations and evacuation of personnel. Lightning 
proximity will be determined by measuring the time interval between the 
visually observed lightning flash and the subsequent sound of thunder. An 
interval less than 30 seconds will prompt the shut down. Operations will be 
shut down for the period of the storm passing plus an additional 20 minutes. 

Material spill or release Vehicles and equipment will be maintained and inspected so as to prevent 
fluid leaks. Should any vehicle fluid leaks occur the equipment will be 
taken out of service to make necessary repairs and any contaminated 
material will be clean-up and disposed of properly. Spill kits will be 
available to facilitate prompt containment and clean-up of spills. 
Notification will be made in accordance with the Incident Reporting and 
Investigation Procedure. Storage areas will be designed to have secondary 
containment as required, work plans executed to accommodate stormwater 
runoff and minimize the potential for contamination spread. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

HAFB Emergency Number (using HAFB phone system) .......................................... 9-911 
Operators will assist with Medical, Fire, and Police emergencies 

HAFB Security Force ......................................................................... (505) 572-5037 

HAFB Fire Protection ........................................................................ (505) 572-1117 

HAFB Hospital - 49th Medical Group (Main switchboard) ............................. (505) 572-2778 

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

After initial contacts have been made and the situation has stabilized, notify the Site Manager 
SSHO, Senior Project Manager, and/or HSM, as appropriate. 
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12 HOSPITAL DIRECTIONS 
In the event of a true medical emergency ("life or limb"), HAFB Emergency Services should be 
used. Notification of any injury must be made to HAFB Emergency Services. Bhate personnel 
and subcontractors should not transport injured personnel to the HAFB Hospital without prior 
authorization from HAFB Emergency Services. 

Other injuries should be treated as necessary at Gerald Champion Regional Medical Center at 
2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate and proceed east 
on US-70 onto US-54, continue north on US-54 to Indian Wells Road, tum right heading east to 
Scenic Drive, and tum left on Scenic proceed to the medical center. A map to this hospital is 
presented in Figure 12-1. 
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ATTACHMENT A 

ACTIVITY HAZARD ANALYSES {AHAs) 
AND PRIMARY CONTAMINANTS OF CONCERN 
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Activity Hazard Analysis (AHA) - 01 
Task: AdditionalinvestigationRequirements for SD-08 BhateProject Nunibei:: 90500i'l3,0~L04\ · .... ··.; ··.'. ,., ' :• . . .. , ':·' . 

·' . ; ·. '· .... , : . ·, .·. 

Minimum· Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Ait force Base;:.:N;,ewMe±jc8 '. ·•·· 
··.:·.·· .. ·' ·,:·:·; ··•• .. :;, 

shirts with millimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead.hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Eric Lehnertz, CHI J.na'te;May:2005 · ·.•: 

... 

Activity Potential Hazards Recommerid'edCoiltrois· 
Mobilization/Demobilization Slips, trips, or falls on walking • Determine the best access route prior to transporting equipment tags and tools 
and Site Preparation and working surfaces • Continuously inspect the work area for slip, trip, and fall hazards 

Note: Each workday shall • Pay attention; ensure safe and secure footing 
begin with a mandatory daily • Maintain clean work areas by following good housekeeping procedures 
safety meeting for all on-site 

• Be alert for uneven and variable terrain workers 
• Wear slip resistant footwear when walking/working on slinnerv surfaces or slopes 

Site Traffic • Be aware of potential vehicle traffic while on site 

• Follow posted warnings and rules for travel around site 

Eye injury • Use approved safety glasses with rigid side shields 

Overhead hazards • Personnel will be required to wear hard hats that meet ANSI Standard Z89. 1 in all 
areas with overhead hazards 

Cuts, punctures, and abrasions • Wear leather work gloves when handling materials or using tools 

Dropped objects • Steel toe boots meeting ANSI Standard Z4 l will be worn 

Thermal Stressors (i.e. heat • Employees will have appropriate clothing for variable weather 
stress, cold stress) • Use of long sleeves or application of sunscreen with a high sun protection factor (SPF) 

on exposed skin encouraged 

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

• Warming breaks will be permitted as necessary to prevent cold stress 

Back Injury from Materials • Use proper lifting techniques 
Handling • Loads greater than 50 pounds require assistance or mechanical equipment 

• Prior to lifting, check the load for jagged or sharp edges 

• A void torso twisting motions while handling or moving loads 
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AHA - 01 (Continued) 
Activity Potential Hazards Recommend'etl~eon~iiofss2~r·:·· " :;~.'~,:· ·'···~~x·.~~;; '~· ;J?~;,~;i~t~f;\ 

Inclement weather • Halt activities immediately and take cover during thunderstorm or tornado warnings, 

(Thunderstorms and tornadoes) shelter in a building if possible, stay away from windows 

• If outdoors, stay close to the ground 

Mobilization/Demobilization • Listen to radio or television announcements for pending weather information 
and Site Preparation • Do not try to outrun a tornado on foot or in a vehicle 
(continued) 

Biological hazards (spiders, • Workers will inspect the work area carefully and avoid placing hands and feet into 
snakes, etc.) concealed areas 

• Look in direction of travel for biological hazards to avoid 

Safety Equipment Used Inspection Requirements Trainin~Requireirients··· . ..· ~::; 
• . i :... • .. .• .·~: ~'·:~:.~:. 

Level D PPE Informal daily work area Site personnel have read and understand the SSHP 
First Aid Kit inspections to be conducted by Site personnel possess all of the required training as specified in the SSHP 
Fire Extinguisher the SSHO Site personnel received site specific safety indoctrination 

SSHO will have CPR and First Aid training 

Revision Date: May 2005 Revision No. 00 AHA-1-2 
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HOLLOMAN AIR FORCE BASE, NEW MEXICO 

SITE ... SPECIFIC HASP ADDEi)M 
ERP SITE SD-08 

Task: Additional Investigation Reauirements for SD-08 

Activity Hazard Analysis (AHA) - 02 
Bhate Project Numb'ef: · 

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) 

Location: 

Activi 

Soil Boring and Sampling 

Hazards and recommended 
controls from AHA - 0 I 
apply 

Revision Date: May 2005 

Potential Hazards 

Drill Rig Hazards 
Including but not limited to: 

Flying debris, falling objects, 
noise, hydraulic failures, 
unguarded machinery, 
equipment rollover, movement 
of large, heavy drilling tools, 
etc. 

Overhead/buried utilities 

Exposure to soil contaminants 

• Drill rig is to be operated and maintained by qualified operators 

• A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is 
operating properly 

• The inspection will include fittings, cables, pins, connections, lubrication points, 
controls, emergency stops, etc. 

• To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the rig is unlikely 

• Stabilize the rig prior to boring 

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

• Maintain good housekeeping on and around drill rig 

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

• Overhead utilities should be considered live until determined otherwise 

• Maintain a minimum distance of 15 feet from overhead utilities 

• All underground utilities must be clearly marked before beginning work 

• No borings shall be made within a 4 foot "Buffer Zgne" of any utility marking 

• To the extent feasible, limit contact with subsurface materials 

• Wear required when conducting intrusive activities 

• SSHO shall conduct breathing zone monitoring for VOCs with a PID in accordance 
with requirements for site monitoring 

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

• Use appropriate decontamination methods 

Revision No. 00 AHA-2-1 



HOLLOMAN AIR FORCE BASE,, NEW MEXICO 

SITE-SPECIFIC HASP ADDENDUM 

ERP SITE SD-08 

Activity 

Monitoring Well Installation 

Well Development I 
Groundwater depth 
measurement I Groundwater 
sampling 

First Aid Kit 
Fire Extinguisher 

Revision Date: May 2005 

\,) 

Potential Hazards 

Pinch points 

Dust 

Exposure to groundwater 
contaminants 

AHA - 02 (Continued) 

• Utilize appropriate PPE (leather gloves) when handling well casings and tools 

• Use care when installing well materials (sand, bentonite, Portland cement) into 
monitoring well to prevent dust generation 

• Position body in an upwind location 

• Position body upwind from monitoring well prior to opening cap 

• Wear appropriate PPE including chemical resistant gloves and Tyvek coveralls to minimize 
potential contact with groundwater, as appropriate 

• Conduct work activities in a manner that minimizes potential contact with groundwater 

• Collect all PPE and disposable sampling equipment and dispose of properly 

Site personnel have read and understand the SSHP 
Site personnel possess all of the required training as specified in the SSHP 
Site personnel received site specific safety indoctrination 
SSHO will have CPR and First Aid training 

Revision No. 00 
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u(.\OMAN AIR FORCE BASE, NEW MEXICO 
{'\ 

SITE--SPECIFIC HASP ADDENDUM ERP sr_.__}SD-08 

Properties of the Primary Contaminants of Concern 

Route(s) of 
Signs and Symptoms of 

Target 
Contaminant I PEL I TLV I Exposure 

Exposure 
Acute Chronic 

Organs 

O.Ol mg/m1 Dyspnea, nausea, Cancer, muscle 
Lungs, kidneys 

0.005 

I 
0.002 Inhalation headache, tight aches, vomiting, 

blood, 
Cadmium I 

mg/m1 mg/m1 for Ingestion chest, pulmona1y diaIThea, kidney, 
respiratory I NA I 8.65 I 0 I NA I NA I NA 

compounds edema lung damage 
system, 

prostrate 

0.05 I 0.05 mg/m
1 I 

Inhalation Weakness, tremors, GI tract, CNS, 
Lead I 

mg/m1 Ingestion Eye initation neuropathy. Hypo- kidneys, blood. I NA I 11.34 I 0 I NA I NA I NA 
Contact tension gingival tissue 

O.l 

I I 

lnJialation CNS damage CNS, kidneys, 

Mercury I mg/m
1 0.025 Ingestion depending on group Same as acute eyes, skin, 

I NA I 13.6 I 0.0012 I NA I NA I NA mg/m1 Contact of mercmial effects respiratory 
(C) 

Absorption compounds system 
BluJTed vision, 

0.5 

I 
0.5 

I 
InJ1alation confusion, ataxia, Lung, liver, and 

I 
CNS, eyes, 

Chlordane I mg/1111 1ng/tn3 Ingestion deli1ium, coughing, kidney damage. 
lungs, liver, I NA I 1.6 I 0.00001 I NA I NA I NA 

Contact abdominal pain, (known to cause 
(skin) (skin) 

Absorption nausea, von1iting, cancer in animals) 
kidneys, skin 

diaIThea, tremors 
InJ1alation 

Initation of eyes, 

I 
Liver and kidney 

DOD I NA I NA I 
Ingestion 

skin, nose, and damage, causes I 
Liver, kidneys, I NA I 1.385 I ux10-1 I NA I NA I NA 

Contact 
throat cancer in animals 

CNS, skin 
Absorption 

lnJ1alation 
Headache, 

Ingestion dizziness, nausea, I Liver and kidney 

I 
Liver, kidneys, 

DOE I NA I NA I vomiting, sweating, damage, causes I NA I 1.55 I 6.Sxl0-6 I NA I NA I NA 
Contact 

tremors/jerks, cancer in animals 
CNS, skin 

Absorption 
convulswns 

Initation of eyes, 
In11alation skin; paresthesia of I Liver and kidney 

l mg/m
3 I l 

I 
Ingestion tongue, lips, face, I Liver, kidneys I DDT I mg/m1 damage, causes NA I 0.99 I 2.0 x10·1 I 162-171 I NA I NA (skin) Contact tre1nor, dizziness, CNS, skin, PNS (skin) 

Absorption confusion, 
cancer in animals 

headache, fatigue 
In11alation 

Tremors and 
Heptachlor I 0.5 

0.05 mg/1111 Ingestion 
convulsions I Liver damage I CNS I NA I 1.66 I 0.0003 I NA I NA I NA mg/m1 Contact 

Absorption 
possible 

Notes: NA = Not Applicable c = Ceiling flee = fibers per cubic centimeter of air 
IP = Ionization Potential mg/m1 = milligrams per cubic meter of air TWA = Time Weighted Average 
eV = Electron volt ppm = parts per 1nillion STEL = Short Tenn Exposure Limit 
LEL = Lower Explosive Limit GI = Gastrointestinal Tract 
UEL = Upper Explosive Limit CNS = Central Nervous System 
PEL = Pennissible Exposure Limit PNS = Peripheral Nervous System 
STEL = Sho1t-tenn Exposure Limit VP = Vapor Pressure 
TLV = Threshold Limit Value mmHg= 1nillimeters of mercmy 

Revision Date: May 2005 Revision No. 00 
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APPENDIX D 

QUALITY ASSURANCE PROJECT PLAN ADDENDUM 
FOR ERP SITE SD-08 
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AFB 
Bhate 
EDD 
EQL 
ERP 
ERP IMS 
HAFB 
LCL 
LCS 
mg/kg 
mg/L 
MS 
MSD 
NE LAC 
NMED 
QA 
QAM 
QAPP 
QC 
RCRA 
RPD 
SWMU 
SOPs 
svoc 
UCL 
µg/kg 
µg/L 
USA CE 
USEPA 
voe 

LIST OF ACRONYMS 
Air Force Base 
Bhate Environmental Associates, Inc. 
Electronic data deliverable 
Estimated Quantitation Limit 
Environmental Restoration Program 
Environmental Resources Program Information Management System 
Holloman Air Force Base 
Lower Control Limit 
Laboratory Control Sample 
Milligrams per kilogram 
Milligrams per liter 
Matrix Spike 
Matrix Spike Duplicate 
National Environmental Laboratory Accreditation Conference 
New Mexico Environment Department 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
Resource Conservation and Recovery Act 
Relative Percent Difference 
Solid Waste Management Unit 
Standard Operating Procedures 
Semivolatile Organic Compounds 
Upper Control Limit 
Micrograms per kilogram 
Micrograms per liter 
United States Army Corps of Engineers 
United States Environmental Protection Agency 
Volatile Organic Compound 
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM 
This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to 
assure that sample collection, analyses, and evaluations are legally and scientifically defensible 
for Environmental Restoration Program (ERP) Site SD-08 at Holloman Air Force Base (HAFB). 
This document is an addendum to the Basewide Quality Assurance Project Plan, Holloman Air 
Force Base, New Mexico (Bhate, November 2003) (Basewide QAPP) and must be used in 
conjunction with that document. This document contains the site specific information for the 
work at SD-08 outlined in the Additional Investigation Requirements Work Plan, ERP Site SD-
08 (SWMU [Solid Waste Management Unit] 82 - Building 131 Washrack) Holloman AFB [Air 
Force Base], New Mexico (Bhate, May 2005) (SD-08 Work Plan). 

Revision Date: May 2005 Revision No. 00 v 
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1 INTRODUCTION 

The U.S. Army Corps of Engineers, Omaha District (USA CE) has retained Bhate Environmental 
Associates, Inc., (Bhate) to perform additional investigation at ERP Site SD-08 (SWMU 82 -
Building 131 Washrack) at HAFB, New Mexico for the New Mexico Environment Department 
(NMED). Bhate is performing this work on behalf of the HAFB ERP under the Service Contract 
with the USACE (Contract No. DACA-45-02-D-0023, Task Orders No. 2 and 7). 

See the Basewide QAPP (Bhate, 2003) and SD-08 Work Plan (Bhate, May 2005) for additional 
information on HAFB and the SD-08 site. 
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2 PROJECT LABORATORY 

The analytical work for this project will be preformed by Associated Laboratories of Orange, 
California. The laboratory personnel who will be involved with this project include: 

Ms. Danielle Roberts, Associated Laboratories Project Manager 

Mr. Jim McCall, Associated Laboratories Quality Assurance I Quality Control Director 

Associated Laboratories is certified by both the National Environmental Laboratory 
Accreditation Conference (NELAC) and the USACE and has extensive previous experience in 
working on USACE projects. The Associated Laboratories Quality Assurance Manual (QAM) 
and Standard Operating Procedures (SOPs) have been reviewed by Bhate and found to meet all 
the requirements for this project. The QAM and SOPs are available for further review if 
required. 
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3 DATA CATEGORIES 

The data use determines the required levels of data quality. The two levels of data quality 
established by the USACE are screening and definitive. Under this QAPP Addendum, the data 
to be generated under each level in this investigation are presented in Table 3-1 (Screening) and 
Table 3-2 (Definitive). There will be no screening data generated as part of this project. The 
definitive data generated by the laboratory will be presented with limited data deliverables (i.e. 
Level II data packages), using a 21 day tum-around-time. All definitive data produced by the 
laboratory will also be presented in an Environmental Resources Program Information 
Management System (ERPIMS) format electronic data deliverable (EDD). 
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4 DATA QUALITY ASSURANCE AND QUALITY 
CONTROL 

The general data quality assurance (QA) and quality control (QC) requirements for HAFB are 
presented in the Basewide QAPP. The field QC requirements for this project are presented in 
Table 4-1. The project specific laboratory QC limits are listed in Table 4-2. 

All final definitive data will be reviewed and validated by the Bhate Senior Chemist, Mr. 
Michael J. D' Auben, based on the guidelines of the United States Environmental Protection 
Agency (USEP A) National Functional Guidelines for Data Validation and the site specific 
laboratory QC limits. 
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Table 3-1 
Summary of Screening Data 

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

l~:~:eter l~atrix l~esting Method I 
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Table 3-2 
Summary of Definitive Data 

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Parameter Matrix 
Organochlorine Pesticides Soil and Groundwater 
Volatile Organic Compounds (VOCs) Soil and Groundwater 
Semivolatile Organic Compounds (SVOCs) Soil and Groundwater 
RCRA Metals Soil and Groundwater 
Total Dissolved Solids (TDS) Groundwater 

Notes: 
USEPA =United States Environmental Protection Agency 
RCRA = Resource Conservation and ~ecovery Act 

Revision Date: May 2005 

Testing Method 
USEPA SW-846 Method 8081A 
USEPA SW-846 Method 82608 
USEPA SW-846 Method 8270C 
USEPA SW-846 Methods 60108 and 7470A/7471A 
USEPA Method 160.1 
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Matrix Analysis 

Organochlorine Pesticides per EPA Method 8081A 

Soil 
VOCs per EPA Method 8260B 

SVOCs per EPA Method 8270C 
RCRA Metals by EPA 6010B/7471A 

Organochlorine Pesticides per EPA Method 8081A 
VOCs per EPA Method 82608 

Groundwater SVOCs per EPA Method 8270C 
RCRA Metals by EPA 6010B/7470A 
Total Dissolved Solids by EPA Method 160.1 

Notes: 
'Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
VOCs = Volatile Organic Compounds 
SVOCs = Semivolatile Organic Compounds 
RCRA = Resource Conservation and Recovery Act 

Revision Date: May 2005 

Table 4-1 
Summary of Field QC Samples 

Number of Field Equipment 
Samples Blanks Trip Blanks 

4 0 0 

4 0 1 

4 0 0 

4 0 0 

5 0 0 
5 0 1 
5 0 0 
5 0 0 
5 0 0 

Revision No. 00 

Field Duplicates 

1 

1 

1 
1 

1 
1 
1 
1 
1 

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Field Splits MS/MSD Total 

0 1 6 

0 1 7 

0 1 6 
0 1 6 

0 1 7 
0 1 8 
0 1 7 
0 1 7 
0 1 7 
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Parameter 

VOCs per EPA Method 82608 
1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1,2-Trichlorotrifluoroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
1-Chlorohexane 
2 ,2-Dichloropropane 
2-Butanone (MEK) 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-Methyl-2-pentanone 
Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Benzyl chloride 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 

Revision Date: May 2005 

EQL 

Water 
µg/L 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

100 
5 
5 

20 
5 
10 

100 
50 

200 
10 
5 
1 
5 
5 
5 
5 
5 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Water Soil 

Soil LCL UCL LCL 
µg/kg % % % 

5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 59 172 59 
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --

100 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
50 -- -- --
5 -- -- --

200 -- -- --
5 -- -- --
5 -- -- --
5 62 137 62 
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --

Revision No. 00 

UCL 
% 
--
--
--
--
--
--

172 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

137 
--
--
--
--
--

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Matrix Spike Water Matrix Spike Soil 
MS Recovery MSO MS Recovery MSO 

LCL UCL RPO LCL UCL RPO 
% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
59 172 22 59 172 22 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
62 137 24 62 137 24 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Parameter 

VOCs per EPA Method 82608 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1, 3-Dichloropropene 
cis-1,4-Dichloro-2-butene 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethyl benzene 
Methylene chloride 
Methyl-tert-butylether 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloroprope 
Trichloroethene 
Vinyl chloride 
Xylene (total) 
1,2-Dichloroethane-d4 (surr) 
4-Bromofluorobenzene (surr) 
Dibromofluoromethane (surr) 
Toluene-dB (surr) 
SVOCs by EPA Method 8270C 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 

Revision Date: May 2005 

EQL 

Water 
119/L 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
1 
5 
5 
5 
5 
5 
5 
5 
5 
--
--
--
--

119/L 
50 
50 
10 
10 
50 
10 
10 
10 
10 
10 
10 
50 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Water Soil 

Soil LCL UCL LCL 

119/k9 % % % 
5 -- -- --
5 -- -- --
5 -- -- --
5 60 133 60 
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 -- -- --
5 62 137 62 
5 -- -- --
5 -- -- --
5 59 139 59 
5 -- -- --
5 -- -- --
5 66 142 66 
5 -- -- --
5 -- -- --
-- 70 135 70 
-- 70 135 70 
-- 70 135 70 
-- 70 135 70 

119/k9 % % % 
1665 -- -- --
1665 -- -- --
333 -- -- --
333 -- -- --
1665 -- -- --
333 57 129 27 
333 -- -- --
333 -- -- --
333 28 100 28 
333 -- -- --
333 -- -- --

1665 -- -- --
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UCL 

% 
--
--
--

133 
--
--
--
--
--
--
--
--
--
--

137 
--
--

139 
--
--

142 
--
--

135 
135 
135 
135 
% 
--
--
--
--
--

139 
--
--
88 
--
--
--

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Matrix Spike Water Matrix Spike Soil 
MS Recovery MSO MS Recovery MSO 

LCL UCL RPO LCL UCL RPO 
% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
60 133 21 60 133 21 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
62 137 24 62 137 24 
-- -- -- -- -- --
-- -- -- -- -- --
59 139 21 59 139 21 
-- -- -- -- -- --
-- -- -- -- -- --
66 142 21 66 142 21 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
57 129 50 82 125 43 
-- -- -- -- -- --
-- -- -- -- -- --
28 100 36 28 100 36 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Parameter 

SVOCs by EPA Method 8270C 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylethene 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylet 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( 1,2,3-cd)pyrene 
lsophorone 

Revision Date: May 2005 

EQL 

Water 
µg/L 
10 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Water Soil 

Soil LCL UCL LCL 
µg/kg % % % 
333 -- -- --
333 -- -- --
1665 -- -- --
1665 -- -- --
333 -- -- --
333 32 103 27 
333 -- -- --
333 -- -- --
333 -- -- --
1665 -- -- --
333 0 103 8 
333 42 107 31 
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --
333 -- -- --

Revision No. 00 

UCL 

% 
--
--
--
--
--
96 
--
--
--
--

123 
101 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Matrix Spike Water Matrix Spike Soil 
MS Recovery MSO MS Recovery MSO 

LCL UCL RPO LCL UCL RPO 

% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
32 103 42 26 117 37 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
0 103 57 53 143 73 

42 107 60 46 113 41 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Parameter 

SVOCs by EPA Method 8270C 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

2,4,6-Tribromophenol (surr) 
2-Fluorobiphenyl (surr) 
2-Fluorophenol (surr) 
Nitrobenzene-d5 (surr) 
Phenol-d5 (surr) 
Terphenyl-d14 (surr) 
RCRA Metals by EPA Method 60108/7470A/7471A 
Arsenic 
Barium 
Chromium 
Cadmium 
Lead 
Mercury 
Selenium 
Silver 
Organochlorine Pesticides by EPA Method 8081A 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Chlordane - not otherwise specified 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

Revision Date: May 2005 

EQL 

Water 
µg/L 
10 
10 
10 
10 
50 
10 
10 
10 
--
--
--
--
--
--

mg/L 
0.005 
0.01 
0.01 

0.005 
0.005 

0.0004 
0.006 
0.005 
µg/L 

0.06 
0.05 
0.06 
0.11 
0.25 
0.06 
0.03 
0.06 
0.06 
0.06 
0.13 
0.08 
0.05 
0.57 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Water Soil 

Soil LCL UCL LCL 
µg/kg % % % 
333 -- -- --
333 -- -- --
333 8 151 9 
333 -- -- --
1665 6 148 0 
333 -- -- --
333 0 75 17 
333 52 108 34 
-- 10 123 17 
-- 43 116 30 
-- 21 110 25 
-- 34 114 23 
-- 10 110 24 
-- 3 141 18 

mg/kg -- -- --
1 80 120 80 
1 80 120 80 
1 80 120 80 

0.5 80 120 80 
0.5 80 120 80 

0.14 80 120 80 
1 80 120 80 

0.5 80 120 80 
µg/kg % % % 

5 -- -- --
4 -- -- --
5 55 130 55 
4 55 130 55 

25 -- -- --
3 55 130 55 
4 -- -- --
4 -- -- --
4 -- -- --
4 55 130 55 
4 -- -- --
4 55 130 55 
4 -- -- --

25 -- -- --

Revision No. 00 

UCL 

% 
--
--

130 
--

151 
--
99 
127 
122 
115 
121 
120 
113 
137 
--

120 
120 
120 
120 
120 
120 
120 
120 
% 

--

--
130 
130 

--
130 

--
--

--
130 
--

130 

--
--

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Matrix Spike Water Matrix Spike Soil 
MS Recovery MSO MS Recovery MSO 

LCL UCL RPO LCL UCL RPO 

% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
8 151 55 5 149 42 
-- -- -- -- -- --
6 148 42 0 151 52 
-- -- -- -- -- --
0 75 47 6 117 42 
52 108 49 47 136 36 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
75 125 20 75 125 20 
% % % % % % 
-- -- -- -- -- --
-- -- -- -- -- --
55 30 35 50 135 35 
55 30 35 50 135 35 
-- -- -- -- -- --
55 30 35 50 135 35 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
55 30 35 50 135 35 
-- -- -- -- -- --
55 30 35 50 135 35 
-- -- -- -- -- --
-- -- -- -- -- --
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ERP Site SD-08 
Holloman Air Force Base 
New Mexico 

Parameter 

Organochlorine Pesticides by EPA Method 8081A 

Toxaphene 
a-BHC 
~-BHC 

?-BHC (Lindane) 
d-BHC 
TCMX (surr) 
DCB (surr) 
Total Dissolved Solids by EPA Method 160.1 
Total Dissolved Solids 
Notes: 
µg/kg = Micrograms per kilogram 
µg/L = Micrograms per liter 
EPA= United States Environemental Protection Agency 
EQL = Estimated Quantiation Limit 
LCL = Lower Control Limit 
LCS = Laboratory Control Sample 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
UCL= Upper Control Limit 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
RCRA = Resource Conservation and Recovery Act 

Revision Date: May 2005 

EQL 

Water 
µg/L 

3.13 
0.04 
0.03 
0.03 
0.03 

--
--

mg/L 
6 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Water Soil 

Soil LCL UCL LCL 
µg/kg % % % 

250 -- -- --
2 -- -- --
3 -- -- --
3 55 130 55 
5 -- -- --
-- 50 125 50 
-- 55 130 55 

mg/kg % % % 
50 90 110 --

Revision No. 00 

UCL 

% 

--
--

--
130 

--
125 
135 
% 
--

Quality Assurance Project Plan 
Addendum 

Bhate Project Nos. 9040002.01.04 9050043.01.04 

Matrix Spike Water Matrix Spike Soil 
MS Recovery MSD MS Recovery MSD 

LCL UCL RPO LCL UCL RPO 

% % % % % % 

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
55 30 35 50 135 35 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
% % % % % % 
-- -- -- -- -- --
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