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Attn: Mr. James Bearzi 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East 
Santa Fe NM 87105-6303 

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

Subject: RCRA Facilities Investigation (RFI) WorkPlan SWMUs 8 (January 2009) Holloman 
AFB, NM6572124422 HWB-HAFB 

1. The subject RFI work plan is hereby submitted to NMED for review. 

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

3. If you have any questions, please feel free to contact Mr. David Scruggs at (575) 572-5395. 

~ 
Deputy Base Civil Engineer 

Attachment: 
RCRA Facilities Investigation (RFI) Work Plan 

cc: 
(w/Atch) 
Mr. David Strasser 
Hazardous Waste Bureau 
5500 San Antonio Dr. NE 
Albuquerque, NM 87109 

(w/o Atch) 
Mr. Will Moats 
Hazardous Waste Bureau 
5500 San Antonio Dr. NE 
Albuquerque, NM 87109 

qfo6a{ Power for }lmerica 

(w/o Atch) 
Ms. Laurie King 
USEPA, Region 6 (6PD-F) 
1445 Ross Ave. , Ste 1200 
Dallas, TX 75202-2733 
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1 INTRODUCTION 

NationView, LLC, has been retained by the U.S. Army Corps of Engineers (USAGE), 
Albuquerque District under contract W912PL-07 -D-0050, Delivery Order No. DM01, to 
conduct a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
of Solid Waste Management Unit (SWMU) 8 (Building 231 Oil/Water Separator) at 
Holloman Air Force Base (HAFB), New Mexico. 

The Albuquerque District Scope of Work for the SWMU 8 RFI dated June 3, 2008 
(Attachment A) generally defines the additional characterization field sampling and 
analysis activities. The objective of this additional data collection effort is to determine 
the nature and extent of soil and groundwater contamination underneath Buildings 231 
and 232 along with performing a site specific risk based evaluation of the site. The 
SWMU 8 RFI is being performed according to the requirements set forth in the HAFB 
Hazardous Waste Facility Permit No. NM6572124422; Appendix 4-B RCRA Facility 
Investigation Outline, dated February 2004 (HAFB RCRA Permit) (New Mexico 
Environment Department [NMED], 2004). 

1.1 RFI Work Plan Organization 

This Work Plan will serve as the primary working document for the investigation of 
potential hazardous waste releases from SWMU 8 (former Building 231 Oil/Water 
Separator). The Work Plan is organized according to the requirements outline set forth 
in Appendix 4-B of the HAFB RCRA Permit as follows: 

• Section 1 presents a summary of the RFI approach and its key elements, project 
and data quality objectives, HAFB background information, and relevant existing 
assessment data. 

• Section 2 details the environmental setting in terms of hydrogeology, soils, 
surface water, and climate. 

• Section 3 provides source characterization information. 

• Section 4 provides information on the human populations and environmental 
systems as potential receptors that could be affected by a potential release from 
an oil/water separator. 

• Section 5 presents the Initial Conceptual Site Model (CSM) for the site, including 
summary narrative, an outline of CSM elements, including; data gathering 
requirements, release mechanisms, status, and required actions. 
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• Section 6 presents the Sampling and Analysis Plan (SAP) for the 
characterization of soil, soil-vapor, indoor air, and groundwater for this RFI effort, 
as well as the specific sampling procedures, sample analysis and related sample 
quality assurance/quality control (QA/QC) measures to be employed during the 
conduct of the investigation. 

• Section 7 describes the project quality assurance and the data management plan 
that will be used to support this RFI. 

• Section 8 describes Health and Safety requirements for this RFI. 

• Section 9 presents the project management plan (PMP), including the project 
organization, and team member roles and responsibilities, reporting 
requirements, and records management. 

• Section 1 0 provides full references of the publications used to support the 
development of this document. 

• The figures and tables referenced throughout this Work Plan are included under 
separate tabs following the text 

• Appendices provide other elements of the Work Plan, such as the Basewide 
Quality Assurance Project Plan (QAPP) Addendum, the summary of past 
investigations and remedial actions, New Mexico Environment Department 
(NMED) correspondence, and a Site-Specific Addendum to the Basewide Health 
and Safety Plan. 

• Attachments present other key elements of the Work Plan, such as the USAGE 
Albuquerque District Scope of Work for SWMU 8, H&P Mobile Geochemistry 
Sub-Slab Soil-Vapor Standard Operating Procedures, Field Forms, and 
Geoprobe Systems® Standard Operating Procedures for soil sampling with Dual 
Tube 325 and Macro Core® MC5 tooling. 

1.2 Project Objectives 

The primary project objectives of the SWMU 8 RFI are to: 

1-2 

1. Collect soil samples from below Building 231 and Building 232 to determine the 
nature and extent of soil contamination beneath these structures, 

2. Perform soil-vapor sampling below Building 231 and Building 232, and indoor air 
sampling within these buildings, to assess the potential migration of 
hydrocarbons into indoor air from the soil, 
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3. Install additional monitoring wells to determine the nature and extent of 
groundwater contamination beneath Buildings 231 and 232, 

4. Collect sufficient analytical and geotechnical data in order to complete a site
specific risk assessment of the exposure pathways, and, 

5. Collect the proper data to meet the data quality objectives (DQOs) to support 
closure of the site based on guidance from the NMED. 

1.3 Data Quality Objectives 

The DQO process is designed to generate performance criteria for the collection of new 
data. Performance criteria represent the full set of specifications that are needed to 
design a data collection effort such that newly-collected data are of sufficient quality and 
quantity to address the primary project objectives outlined in Section 1 .2 of this Work 
Plan. 

The steps of the DQO process are: 

1. Define the nature of the problem to be studied and develop a conceptual model 
of the environmental hazard to be investigated (see Section 5 of this Work Plan). 

2. State the decisions or estimates that need to be made. 

3. Determine the type(s) of data needed for decision-making. 

4. Develop a decision making process or rules that define how the data will be used 
to draw conclusions from the investigation results (see Section 6.4 of this Work 
Plan). 

5. Establish acceptable quantitative criteria on the quality and quantity of the data to 
be collected, relative to the ultimate use of the data. These criteria are known as 
performance criteria, or DQOs (see Section 6.2 and 6.4 of this Work Plan). 

6. Design a data collection program that will generate data meeting the quantitative 
and qualitative criteria specified in Step 5 which includes: 

a. Type of data (see Sections 6.3 and Section 6.4 of this Work Plan), 
b. Number, location, and physical quantity of samples (see Sections 6.2 and 

6.4 of this Work Plan) 
c. QA and QC activities to ensure that sampling design and measurement 

errors are managed sufficiently to meet the performance or acceptance 
criteria specified in the DQOs. The DQO criteria include measures of 
precision, accuracy, representativeness, comparability, and completeness 
(PARCC). 
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The results of this process are used to develop a Quality Assurance Project Plan 
(QAPP) (see the HAFB Basewide QAPP [Bhate, 2003a] and the HAFB Basewide QAPP 
Addendum included in Appendix A of this Work Plan). 

1.4 HAFB Facility Description and Operational History 

HAFB is located in south central New Mexico, in the northwest central part of Otero 
County, approximately 75 miles north-northeast of El Paso, Texas (Figure 1-1 ). HAFB 
has a population of 6,000 and supports approximately 21,000 active-duty Air Force, 
National Guard, Air Force Reserve, retirees, civilians, and their family members. HAFB 
occupies 59,639 acres in the northeast quarter of Section 1, Township 17 South, Range 
8 East. The White Sands Missile Range testing facilities occupy additional land 
extending northward from the Base. Private and public owned lands border the 
remainder of HAFB. The major highway servicing HAFB is Highway 70, which runs 
southwest from the town of Alamogordo and separates HAFB from publicly owned lands 
to the south. Alamogordo is located approximately 7 miles east of the base and has a 
population of approximately 35,000. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 
through 1945, Alamogordo AAF served as the training ground 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 1947, 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 491

h Tactical Fighter Wing 
arrived at HAFB and has remained since, conducting fighter aircraft training and 
operations. HAFB has also served as the German Air Force's Tactical Training Center 
since 1996. 

1.5 SWMU 8 Site Description and Background 

SWMU 8 (former Building 231 Oil/Water Separator) is located on the south side of 
Building 231. Building 231 (Auto Hobby Center) is located on the Main Base at 
Holloman (Figure 1-2). The physical address of Building 231 is 642 West Connecticut 
Avenue, which is on the west side of the intersection of Second Street and Connecticut 
Avenue (Figure 1-3). The in-ground oil/water separator (OWS) at SWMU 8 was 
removed in August of 1995 (Ebasco Services, Inc, 1995). The in-ground OWS was 
located east of the covered walkway which connects Buildings 231 and 232 and was 
approximately 4 feet wide, 6 feet long, and 4 feet deep, with the top of the unit raised a 
few inches above the ground surface (A.T. Kearney, Inc., 1988). 
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1.6 Building 231 Activities and Waste Generation 

Records indicate that the OWS accepted wash water from a heavy equipment wash 
rack located adjacent to the unit. Over a period of years the OWS released wash water 
rinsate containing oils, detergents, and fuels into the surrounding soil (Bhate 
Environmental Associates, Inc. [Bhate], 2006b). Building 231 is currently used as an 
Auto Hobby Center at HAFB and a new underground OWS has been installed on the 
west side of the building (Figure 1-3). 

1.7 Nature and Extent of Known Contamination 

Previous investigations have identified Total Petroleum Hydrocarbons (gasoline and 
diesel range organics) contamination in the soil surrounding SWMU 8. At present, the 
nature and extent of soil contamination resulting from the historical releases at SWMU 8 
(former Building 231 Oil/Water Separator) have not been completely defined. 
Petroleum contaminated soil (PCS) remedial actions (excavations) conducted by 
Ebasco Services (1995) and Foster Wheeler (1997) have removed approximately 53 
cubic yards of PCS from the SWMU 8 site. Excavation soil sampling indicates that not 
all PCS has been removed. Three groundwater monitoring wells have been installed at 
SWMU 8 (Bhate, 2006b). Although the nature of the groundwater contamination at this 
site has been characterized, more wells are needed to ensure that the horizontal extent 
has been defined beneath Buildings 231 and 232. 

1.8 Summary of Past Investigations and Remedial Actions 

This section presents an overview of the previous investigations and remedial actions 
conducted at SWMU 8. Since 1988 this SWMU has been the subject of one preliminary 
review/visual site inspection, two environmental investigations, and two PCS remedial 
(removal) actions. This section provides a historical overview and chronology of the 
previous inspections, investigations, and removal actions that were conducted from 
1988 through 2006. The chronology of previous investigations at SWMU 8 is based on 
information provided in the reports referenced below. Select analytical results summary 
tables, figures depicting sampling locations, soil boring logs, monitoring well 
construction diagrams, and waste manifests for these previous investigations and PCS 
removal actions are included in Appendix B of this Work Plan. 

• RCRA Facility Assessment Preliminary ReviewNisual Site Inspection Report, 
1988, A.T. Kearney, Inc., and DPRA Inc. 

• Closure Report for Remediation of POL [Petroleum, Oil, and Lubricants] -
Contaminated Sites and Oil/Water Separator Removals, Holloman Air Force 
Base, New Mexico, July- November 1995, 1995, EBASCO Services, Inc., and 
Groundwater Technology Government Services, Inc. 
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• Additional Characterization of POL-Contaminated Sites SWMU-3, SWMU-8, 
SWMU-36, SWMU-123 and OT-44, Holloman Air Force Base, New Mexico, 
1996, Groundwater Technology Government Services, Inc. 

• Final Closure Report Addendum for Phase II Remediation of POL-Contaminated 
Sites and Oil/Water Separator and Waste Oil Tank Removals, Holloman Air 
Force Base, New Mexico, 1997, Foster Wheeler Environmental Corporation. 

• Draft Voluntary Corrective Measures Work Plan SWMU 8 Soil Remediation 
Holloman Air Force Base, New Mexico, 2005, Bhate Environmental Associates, 
Inc. 

• Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis, 
Holloman Air Force Base, New Mexico, May 2, 2006, Bhate Environmental 
Associates, Inc. 

• Technical Memorandum Letter Report for SWMU 8 Soil and Groundwater 
Sampling and Analysis, Holloman AFB, New Mexico, August 2, 2006, Bhate 
Environmental Associates, Inc. 

• Final Voluntary Corrective Measures Work Plan SWMU 8 Soil Remediation 
Holloman Air Force Base, New Mexico, 2008, Bhate Environmental Associates, 
Inc. 

Each of these actions is described below. 

1.8.1 RCRA Facility Assessment Preliminary Review Report 

The RCRA Facility Assessment Report (AT. Kearney, 1988) identified the Building 231 
Oil/Water Separator as SWMU 8. The top of the in-ground OWS was raised a few 
inches above the ground surface and was covered with a metal lid. The sides and 
bottom of the unit were constructed of concrete and the ground surface surrounding the 
unit was covered with drain rock. The OWS had a capacity of 300 gallons, and was 
approximately 6 feet (ft) long by 4 ft wide and 4 ft deep. 

The OWS was used to collect wash water, oil, and hydraulic fluid from the vehicle 
maintenance shop operation (Building 231 ). During a visual inspection of the OWS it 
was noted that the concrete sides of the unit appeared to be in good condition, and that 
the bottom was covered with liquid, and therefore could not be viewed. Regular 
inspections were conducted by Holloman engineers to assure the integrity of the unit. 
Waste oil from the unit was transferred to the Defense Reutilization Management Office 
(DRMO) Waste Storage Area, and wastewater effluent was discharged to the 
Wastewater Treatment Plant (WWTP). The RCRA Facility Assessment Report 
concluded that a release had occurred from the OWS to soil and/or groundwater. 
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Stained soils on the north side of the unit, around the cleanout pipe were thought to be 
the result of spills, rather than overflow. No further action was suggested at this time for 
SWMU 8. 

1.8.2 Closure Report for Remediation of POL Contaminated Sites 

The Closure Report for Remediation of POL - Contaminated Sites and Oil/Water 
Separator Removals (EBASCO, 1995) described OWS removal, remedial excavation, 
confirmation sampling, and reclamation activities at SWMU 8. The OWS received 
rinsate containing water, oils, detergents, and fuels from a heavy equipment washrack 
located at adjacent Building 231. Data for volatile organic compounds (VOCs), semi
volatile compounds (SVOCs), and metals were not available prior to OWS removal. 

The initial SWMU 8 remedial (removal) action was conducted by EBASCO Services, 
Inc., and took place during August 1995 (Ebasco, 1995). Approximately 21 cubic yards 
(28 tons) of PCS was removed at this time. Four native soil confirmation samples were 
collected from the excavation corners (SWMU-8-01-7 through SWMU-8-04-7), and one 
form the center of the excavation (SWMU-8-05-7). The sample locations are shown on 
Figure 10-1 in Appendix B-1 of this report. 

Total recoverable petroleum hydrocarbons (TRPH) concentrations above the current 
NMED total petroleum hydrocarbon (TPH) Screening Guideline for an unknown oil of 
800 milligrams per kilogram (mg/kg) (NMED, 2006b) were detected in all 5 samples. 
TRPH concentrations of 23,000; 31 ,000; 6,500; 1 ,200; and 940 mg/kg were detected in 
samples SWMU-8-01-7, SWMU-8-02-7, SWMU-8-03-7, SWMU-8-04-7, and SWMU-8-
05-7 respectively. 

Several VOC analytes in U.S. Environmental Protection Agency (USEPA) Method 8240 
were also detected in samples SWMU-8-01-7 and SWMU-8-02-7. No VOC analytes in 
USEPA Method 8240 were detected above the laboratory quantitation limits in samples 
SWMU-8-03-7 through SWMU-8-05-7. In the SVOC samples, naphthalene 
concentrations were present in SWMU-8-01-7 and SWMU-8-05-7. In addition, 2-
methylnaphthalene concentrations were present in SWMU-8-01-7 through SWMU-8-03-
7. None of the other SVOC analytes in USEPA Method 8270 were detected above 
laboratory quantitation limits in any of the samples. Additionally, all detected VOCs and 
SVOCs were below the current NMED soil screening levels (SSLs) (NMED 2006a). 

EPA 6000/7000 Series analytical results indicated various metals in all five samples. All 
metals were detected below the current NMED SSLs (NMED, 2006a). The analytical 
results are summarized in Table 10-2 in Appendix B-1 of this Work Plan. 

The excavated contaminated soil was stockpiled and sampled for off site disposal. 
Based on the analytical results from the stockpile samples (see Table 10-3 in Appendix 
B-1 of this Work Plan) the 21 cubic yards of contaminated soil was transported offsite as 
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non-hazardous waste to the Rhino Environmental Services, Inc., landfarm facility 
located north of Newman, New Mexico for disposal and treatment in early October 
1995. Copies of the waste manifests and weight certificates/receipts are also included 
in Appendix B-1. 

Due to the elevated TRPH detected in all five excavation sidewall samples and one 
bottom sample, the Closure Report (Ebasco, 1995) recommended further delineation 
and remediation of the remaining PCS (detected in samples SWMU-8-01-7 through 
SWMU-8-05-7). Additional investigation and in-situ remediation activities were planned 
for the site in 1996. 

1.8.3 Characterization of SWMU 8 

Characterization to delineate the extent of subsurface soil in excess of 1,000 mg/kg 
(historical TPH action level) at SWMU 8 was conducted by Groundwater Technology, 
Inc. (GTI), in February 1996. Four soil borings (DP-1 through DP-3, and DP-5) were 
advanced with direct push technology (OPT) drilling methods during this sampling event 
(see Figure 3 in Appendix B-2 of this Work Plan). Each borehole was advanced to 12ft 
below ground surface (bgs), sampled continuously, and field screened for VOCs with a 
photoionization detector (PID). Two samples from each boring were analyzed for 
TRPH. Boring logs with PID screening results are provided in Appendix B-2 of this 
Work Plan. 

The analytical results for these samples are summarized in Table 3 in Appendix B-2 of 
this Work Plan. TRPH was not detected in any of the samples collected from the 
boreholes installed in the vicinity of the former Building 231 Oil/Water Separator (SWMU 
8). The GTI letter report stated that TRPH was not quantified under the slab at Building 
231, and that based on the locations of the four borings (see Figure 3 in Appendix B-2 
of this Work Plan), it appeared that delineation of TRPH detected at the OWS was 
complete. 

1.8.4 Final Closure Report Addendum for Phase II Remediation of POL 
Contaminated Sites 

Five closure samples (SWMU-8-01-7 through SWMU-8-05-7) from the initial PCS 
removal action at SWMU 8 conducted by EBASCO Services in 1995 exceeded the 
current TPH Screening Guideline for an unknown oil of 800 mg/kg. After the first phase 
of remediation in 1995 it was discovered that contaminated soil extended beyond what 
had been originally anticipated. Based on an agreement between NMED and HAFB, 
soil with TRPH concentrations exceeding 1 ,000 mg/kg (TPH action level at the time) 
that extended under large structures would not require remediation if this soil posed no 
potential health risk. As a result, additional excavation activities were planned to 
remove all TRPH-contaminated soil exceeding 1,000 mg/kg that did not extend under 
Buildings 231 and 232. 
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In April 1997, Foster Wheeler Environmental Corporation (FWENC) resumed remedial 
activities and removed an additional 31.8 cubic yards (43 tons) of PCS from an 
excavation that extended eastward from the eastern edge of the original SWMU 8 
excavation (FWENC, 1997). Representative samples of in-place and stockpiled soil 
were also collected during the second remedial action. The four excavation sidewall 
samples (see Figure 4-1 in Appendix B-3 of this Work Plan) were analyzed for TRPH; 
VOCs; SVOCs; benzene, toluene, ethylbenzene, xylene (BTEX); and metals. VOC and 
SVOC analytical results for the Phase II excavation confirmation samples did not 
exceed the current NMED SSLs (NMED, 2006a). TRPH concentrations ranged from 
not-detected to 78 mg/kg and were all below the current TPH Screening Guideline for 
an unknown oil of 800 mg/kg (NMED, 2006b). The analytical results for these samples 
are provided in Table 4-1 in Appendix B-3 of this Work Plan. 

The excavated contaminated soil was stockpiled and sampled for off site disposal. One 
composite soil stockpile sample was collected and analyzed for TRPH, Toxicity 
Characteristic Leaching Procedure (TCLP) constituents (VOCs, SVOCs, and metals), 
BTEX, lead, and RCRA characteristics (FWENC, 1997). As shown in Table 4-1 of 
Appendix B-3 of this Work Plan, the analytical result for TRPH was 36 mg/kg. All 
detections of VOCs, SVOCs, BTEX, and metals were below their respective NMED 
SSLs (NMED, 2006a). Based on the analytical results from the stockpile sample, the 
38.1-cubic yards of PCS from the second excavation was transported offsite as non
hazardous waste to the Rhino Environmental Services, Inc., landfarm facility located 
north of Newman, New Mexico for disposal and treatment. Copies of the waste 
manifests and weight certificates/receipts are also included in Appendix B-3 of this Work 
Plan. 

No further excavation of contaminated soil was possible at the site to the west of 
samples SWMU-8-01-7 and SWMU-8-02-7 (initial PCS removal action, Ebasco 1995) 
due to a covered walkway connecting Building 231 and 232. Foster Wheeler requested 
that No Further Action (NFA) be granted for SWMU 8 because 80-90 percent of TRPH
contaminated soil had been excavated, and no further excavation was possible. The 
second excavation was backfilled with clean soil (FWENC, 1997). 

1.8.5 SWMU 8 Additional Site Characterization 

A Notice of Deficiency (NOD) letter from NMED to HAFB dated April 14, 2006 (included 
in Appendix C-1 of this Work Plan) stated the Base needed to conduct additional site 
characterization activities prior to initializing the SWMU-8 Voluntary Corrective 
Measures Soil Remediation Work Plan (Phase Ill PCS excavation). This letter also 
required HAFB to utilize the residential NMED TPH Screening Guideline for an 
"unknown oil" (800 mg/kg) for performing all subsequent work at SWMU 8. 

On behalf of HAFB, Bhate submitted a response letter to this NOD from the NMED on 
June 12, 2006 (included in Appendix C-2 of this Work Plan). In the response letter, 
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8hate agreed to make appropriate changes to the Draft Voluntary Corrective Measures 
(VCM) Work Plan (8hate, 2005) based on NMED comments. 8hate also stated that 
additional delineation of soil and groundwater was performed in May 2006, based on 
the Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis 
(8hate, 2006a). This Work Plan was provided and approved by NMED prior to the 
performance of the characterization. 

In response to the NMED NOD dated April 14, 2006, 8hate was subcontracted to 
address the recommendations made by NMED concerning further site characterization. 
The primary objective of this investigation was to characterize the remaining soil 
contamination at the site (that was not underneath the adjacent structures) and to install 
and sample groundwater monitoring wells. This additional investigational work had to 
be completed prior to approval of the SWMU 8 VCM Work Plan. The field work for the 
SWMU 8 Additional Site Characterization was conducted in accordance with the 
Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis (8hate, 
2006a) which was verbally approved by the NMED. The following information was 
obtained from the Technical Memorandum Letter Report for SWMU 8 Soil and 
Groundwater Sampling and Analysis, Holloman AFB, New Mexico (8hate, 2006b ). 

A total of three DPT soil borings were advanced at SWMU 8 in May 2006. The three 
soil borings were converted into 1-inch flush mount groundwater monitoring wells with 
0.02-inch slot pre-packed polyvinyl chloride (PVC) screens. One soil sample was 
collected from SWMU-8-DP01 and SWMU-8-DP02 for laboratory analysis. A soil 
sample was not collected from SWMU-8-DP03 as this borehole was installed within the 
clean backfill from the Phase II excavation. Appendix 8-4 of this Work Plan contains 
the boring logs and well construction diagrams for this investigation. Three groundwater 
samples and a round of water levels were collected from the three monitoring wells on 
June 7, 2006. The locations of the DPT soil borings and subsequent monitoring wells 
are illustrated on Figure 1 in Appendix 8-4 of this Work Plan. 

Table 1 in Appendix 8-4 of this Work Plan presents the groundwater elevation data 
collected from the three monitoring wells and a potentiometric surface map was 
prepared using the data (see Figure 2 in Appendix 8-4 of this Work Plan). The contour 
map indicates that groundwater flows to the west-southwest across the site at a 
gradient of approximately 0.013 feet per foot (ft/ft). 

1.8.5.1 Soil Sampling Results 

The three soil samples (including one duplicate) were analyzed for VOCs, SVOCs, 
TPH-gasoline range organics (GRO), TPH-diesel range organics (DRO), TPH-oil range 
organics (ORO), Target analyte list (TAL) metals, and polychlorinated biphenyls (PC8s). 
Table 2 in Appendix 8-4 of this Work Plan presents the analytical results for soil 
samples collected from the boreholes converted into monitoring wells. 
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One VOC (naphthalene) was detected in the soil sample collected from SWMU-08-
DP01-5; all other VOCs were not detected. The estimated concentration of 
naphthalene (2.7 micrograms per kilogram [IJg/kg]) was well below the NMED SSL 
(NMED, 2006a) for naphthalene of 79.5 mg/kg. No other SVOCs, TPH 
(GRO/DRO/ORO), or PCBs were detected. Additionally all TAL metals detected in the 
subsurface soil samples were below their respective SSLs. 

1.8.5.2 Groundwater Sampling Results 

The four groundwater samples (including one duplicate) collected from monitoring wells 
SWMU-8-DP01, SWMU-8-DP02, and SWMU-8-DP03 were analyzed for VOCs, 
SVOCs, PCBs, TAL Metals, and total dissolved solids (TDS) In addition to these 
analytes, the groundwater sample from SWMU-8-DP01 was analyzed for TPH 
(ORO/ORO), while groundwater samples from SWMU-8-DP02 and SWMU-8-DP03 
were analyzed for TPH (GRO/DRO/ORO) (see Table 3 in Appendix B-4 of this Work 
Plan). Low concentrations of four VOCs (bromodichloromethane, chloroform, 
dibromochloromethane, and a-dichlorobenzene) were detected in the groundwater 
samples from the three monitoring wells installed at SWMU 8. No other VOCs were 
detected. All of the detected VOCs were below the New Mexico Water Quality Control 
Commission (NMWQCC) Human Health Standards in the New Mexico Administrative 
Code (NMAC) 20.6.2. No other SVOCs, TPH (GRO/DRO/ORO), or PCBs were 
detected. Additionally, all TAL Metals detected in the groundwater samples were below 
their respective NMWQCC standards. 

TDS concentrations ranged from 2,600 to 3,190 milligrams per liter (mg/L). It was 
hypothesized that these TDS concentrations are artificially low due to the dilution of 
natural groundwater from leaking water lines. Interviews with the Postal Service Center 
(Building 232) personnel indicated that two sink holes had developed along Connecticut 
Avenue (east side of Building 232) approximately 6 to 8 months prior to this work being 
completed (Bhate, 2006b). The main Base area at HAFB is known to have a number of 
leaking underground utilities which can affect local groundwater elevations and redirect 
the local groundwater flow direction. 

1.8.6 Voluntary Corrective Measures at SWMU 8 

After the additional site characterization had been completed, NMED provided a letter 
tentatively approving the Draft Voluntary Corrective Measures Work Plan, SWMU 8 Soil 
Remediation (Bhate, 2005) once changes had been made and re-submitted. A copy of 
the approval letter is located in Appendix C-3 of this Work Plan. The Final Voluntary 
Corrective Measures Work Plan, SWMU 8 Soil Remediation (Bhate, 2008) reflected the 
changes suggested by NMED, and was approved in October 2008. Excavation 
activities are planned to be conducted by Bhate in late 2008. 
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The primary objective of the VCM is to remove and properly dispose of the remaining 
PCS between Buildings 231 and 232 (see Photograph 1 in Appendix B-5 of this Work 
Plan). The VCM requires the removal of all PCS (not including soil underneath 
buildings) at the site through excavation with verification of complete removal via 
confirmation sampling from the excavation. Contaminated soils will be removed to 
approximately 1 0 ft bgs. This depth will ensure complete removal of PCS and account 
for any potential smear zone (Bhate, 2008). Horizontally, the excavation will be 
completed based on the TPH levels of greater than 800 mg/kg as determined by soil 
samples collected subsequent to the excavation and analyzed at an offsite laboratory. 
The excavation is proposed to be bordered to the northwest by Building 231 and to the 
southeast by Building 232. The excavation will extend approximately 15 ft to the 
southwest of the covered walkway wall, and approximately 6 ft to the northeast of the 
covered walkway (see Figure 5 in Appendix B-5 of this Work Plan). 
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2 ENVIRONMENTAL SETTING 

2.1 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province on the 
western edge of the Sacramento Mountains. HAFB is 59,639 acres in area, and is 
located at a mean elevation of 4,093 feet above mean sea level (amsl). The region is 
characterized by high tablelands with rolling summit plains; cuesta-formed mountains 
dipping eastward and of west-facing escarpments with the wide bracketed basin forming 
the basin and range complex. The Base is located in the Tularosa Sub-basin, which is 
part of the Central Closed Basins. The bordering mountains rise abruptly to altitudes of 
7,000 to 12,000 feet amsl. The San Andres Mountains bound the basin to the west 
(about 30 miles) with the Sacramento Mountains approximately 10 miles to the east. At 
its widest point, the basin is about 60 miles east to west and stretches approximately 
150 miles north to south. 

In the vicinity of HAFB, the ground surface is relatively flat and slopes gently to the 
southwest. There are localized areas of greater topographic relief related to arroyos 
present on the Base, as described in Section 2.3 of this Work Plan. 

2.2 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 oF. Potential evapotranspiration, at 67 inches per year, significantly exceeds annual 
precipitation, which is usually less than 10 inches. The very low rainfall amounts 
resulting in the arid conditions, which with the topographically induced wind patterns 
combining with the sparse vegetation, tend to cause localized "dust devils". Much of the 
precipitation falls during the mid-summer monsoonal period (July and August) as brief, 
yet frequent, intense thunderstorms culminating in 30 - 40% of the total annual rainfall. 

2.3 Surface Water and Hydrology 

Intermittent streams and arroyos in the basin lowlands are important only during the 
infrequent periods of heavy rainfall. 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 
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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. 

Potable water is available from municipal wells along the margins of the basin with more 
saline water towards the center. The principal sources of potable water are located in a 
long narrow north-south trending area on the upslope sides of Tularosa and 
Alamogordo and in the far southern part of the basin. HAFB is also supplied potable 
water from Lake Bonito, which is in the Pecos River Basin. 

The hydrology of the southern portion of the Base (south of the wastewater treatment 
plant) is dominated by several manmade features that form a connected hydrologic 
system. The principal components of this system are: the stormwater drainage canal, 
Lagoon G, Lake Holloman, and Lake Stinky. In addition, there are both natural and 
constructed wetlands in this area, some of which are related to and dependent on the 
manmade surface water features. 

HAFB currently generates under 1 million gallons per day (MGD) of wastewater. 
Approximately 200,000 to 250,000 gallons per day (gpd) of treated effluent empty into 
Lagoon G (approximately 46 acres) through a 6-inch force-main. This effluent is 
eventually discharged to the stormwater drainage canal southwest of Lagoon G and 
north of Highway 70. A berm surrounding this lagoon prevents stormwater from flowing 
into the lagoon. The stormwater drainage canal starts at a point north of Lagoon G, and 
then extends southwest of the lagoon into Lake Holloman. The canal is about 2 feet 
wide and 1 mile long with an elevation change of about 5 feet between Lagoon G and 
Lake Holloman. The canal also receives effluent from Lagoon G. 

Lake Holloman was created in 1965 to receive excess flow from the previous sewage 
treatment lagoon system. It was formed by the construction of a non-engineered 
earthen dam midway along an existing ephemeral lake (playa) that normally received 
runoff from HAFB. Lake Holloman receives water from the stormwater drainage canal, 
Lagoon G, and effluent from the WWTP. The amount of effluent going to Lake 
Holloman can be adjusted depending on the water requirements of Lagoon G and the 
constructed wetlands. The lake is in a state of dynamic equilibrium, rising and falling 
with seasonal and annual variations in runoff, local shallow groundwater, and treated 
effluent from the WWTP. 
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Lake Stinky encompasses as much as 35 acres of playa below Lake Holloman. This 
area represents a remnant of the original playa grassland present in the project area 
prior to the construction of the lagoon system for the original wastewater treatment 
system in 1948. Persistent seepage from Lake Holloman is sufficient to maintain a 
limited surface water expression in Lake Stinky, as well as a substantial growth of 
wetland vegetation (tamarisk and saltgrass) at the base of the dam separating Lake 
Stinky and Lake Holloman. During most years, total annual discharge to Lake Holloman 
is sufficient to result in overflow to Lake Stinky. On these occasions, Lake Stinky 
extends south from the dam through culverts underneath U.S. Highway 70/82 to 
encompass as much as 61 acres. 

There are approximately 119 acres of jurisdictional wetlands on the main base (United 
States Air Force, 1996), the majority of which are located south of the WWTP near 
Lagoon G and Lake Holloman (79 acres). Some of these areas are fed partly by 
seepage from artificial impoundments (e.g., north end of Lake Stinky; west and south of 
Lagoon G). Others may have an independent existence, or be only slightly affected by 
the impoundments. These latter areas seem to be remnants of the wetlands that 
existed before the construction of the present system. Many of the wetlands located 
south of the WWTP are important foraging areas for resident and migrating birds and/or 
bats. 

2.4 Regional Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 
and 250 million years old. 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 1 0 million years ago the 
center began to subside resulting in a vertical drop of thousands of feet leaving the 
edges still standing (the present day Sacramento and San Andres mountain ranges). In 
the millions of years following, rainfall, snowmelt, and wind eroded the mountain 
sediments depositing them in the valley (i.e. Tularosa Basin). Water carrying eroded 
gypsum, limestone, dolomite, gravel, and other alluvial matter continues to flow into the 
basin with no route of exit. 

The Tularosa sub-basin is geologically described as a bolson, which is an extensive flat 
alluvium-floored depression, into which drainage from the surrounding mountains flows 
toward a central playa. The overlying alluvium generally consists of unconsolidated 
gravels (limestone, dolomite, and gypsum), sands, and clays. A fining sequence from 
the San Andreas and Sacramento 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 
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are usually indistinguishable due to the reworking of the alluvial sediment by eolian 
processes. The playa, or lacustrine deposits, consist of silty clay containing gypsum 
and are contiguous with the alluvial fan and eolian deposits. 

Mesozoic rocks in the northwest mark the Colorado Plateau, topped by younger Tertiary 
strata. Quaternary age sediments have washed off the Southern Rockies into the open 
basins and the Rio Grande Rift, a failed spreading center or aulacogen. This would-be 
ocean basin runs up the center of the state with the Rio Grande flowing down its middle, 
exposing the Paleozoic and Precambrian rocks on its uplifted flanks. Later Cenozoic 
volcanic intrusions of Quaternary and Tertiary age are also associated with the rifting. 

The great Permian Basin of Texas continues into the state from the southeast with 
younger Quaternary-Tertiary sediments of the Great Plains cover the whole eastern 
edge. Basin-and-range terrain of Tertiary sediments and volcanics appear in the 
extreme southwest coupled with wide dry basins choked with Quaternary coarse 
sediments eroded from the blocks of uplifted older rocks. 

2.5 Regional Hydrogeology 

The preponderance 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, the water table ranges from 5 to 50 ft bgs. Flow for the 
Base is generally towards the southwest with localized influences from the variations in 
the topography of the Base. The ground surface slopes at a slightly higher rate than the 
water table such that the depth to groundwater in the northern areas of the Base is 
comparably greater (25 to 40ft bgs) than in the southern areas of the Base (less than 
10 ft bgs). Near the arroyos, groundwater flows directly toward the surface drainage 
feature. 

Figure 2-1 shows the general groundwater flow direction at the Base. Groundwater 
quality in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains and becomes increasingly mineralized toward 
the central portion of the basin and discharge areas (Radian, 1993). The majority (over 
70 %) of the Environmental Restoration Program (ERP) Sites, SWMUs, and Areas of 
Concern (AOC) located across HAFB have groundwater monitoring wells containing 
water with an average TDS concentration greater than 10,000 mg/L. This TDS data 
supports the hypothesis that TDS concentrations below 10,000 mg/L at HAFB are 
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caused by dilution of natural groundwater from leaking water lines and surface irrigation 
from the domestic water supply. TDS concentrations greater than 10,000 mg/L exceed 
the NMWQCC limit as potable water and thus, the groundwater beneath HAFB has 
been designated as unfit for human consumption. Likewise, USEPA guidelines have 
identified the groundwater as a Class IIIB water source, characterized by TDS 
concentrations exceeding 10,000 mg/L. 

In addition, there are no potable water wells on HAFB. Potable water for the Base 
(Boles, Douglas and San Andres well fields) and the city of Alamogordo is derived from 
the foot of the nearby Sacramento Mountains, just south of Alamogordo. The only 
production water well, used for livestock irrigation, is located approximately 7 miles 
southwest of HAFB. 

2.6 Soils 

Two soil types have been identified on the installation. The main soil type is the 
Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes. The other soil type is 
Mead silty clay loam, 0 to 1 percent slopes. This soil type is located only across the 
main drainage area for the installation. 

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

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

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

2.7 Site-Specific Setting 

SWMU 8 has relatively flat ground surface covered with gravel, concrete sidewalks, and 
asphalt parking lots. The covered walkway which connects Buildings 231 and 232 
extends over some of the remaining PCS. Depth to groundwater at SWMU 8 is 
approximately 3.5 to 4.5 ft bgs and flows to the west-southwest with potentiometric 
surface elevations ranging from 4,072.483 to 4,071.852 ft amsl and having a hydraulic 
gradient of approximately 0.013 ft/ft (Bhate, 2006b). 

Previous groundwater sampling showing low TDS values in groundwater at SWMU 8 
indicate influence on groundwater depth and flow direction from leaking underground 
water supply pipes in the vicinity of Building 232. The main base area at HAFB is 
known to have had a number of leaking underground water supply lines, which have 
locally redirected groundwater flow direction. 

Depth to groundwater in the three onsite monitoring wells were gauged by Bhate in July 
2006. Groundwater depths were as follows: 

• SWMU-8-DP01 = 2.46 ft bgs 
• SWMU-8-DP02 = 4.19 ft bgs 
• SWMU-8-DP03 = 3.40 ft bgs 

Groundwater elevations measured in 2006 indicated groundwater flow direction to the 
west-southwest (see Figure 2 in Appendix B-4 of this Work Plan) which is consistent 
with the general trend of groundwater flow at HAFB. Groundwater elevations and top of 
casing elevations (ft amsl) for SWMU 8 monitoring wells are summarized in Table 1 of 
Appendix B-4 of this Work Plan. 

Depth to groundwater in the three onsite monitoring wells were measured again in 
September 2008 by Bhate. Groundwater depths were as follows: 

• SWMU-8-DP01 = 3.36 ft bgs 
• SWMU-8-DP02 = 5.28 ft bgs 
• SWMU-8-DP03 = 5.03 ft bgs 
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Depth to groundwater had increased significantly between July 2006 and September 
2008. SWMU-8-DP01 still had the shallowest depth to groundwater of the three wells. 
The September 2008 groundwater elevations indicated groundwater flow direction to 
the northwest, versus the historic groundwater flow direction at HAFB, to the southwest. 
Although the affects of groundwater mounding in the area due to leaking underground 
water supply lines have diminished in wells SWMU-8-DP02 and SWMU-8-DP03, the 
affects have not diminished in SWMU-8-DP01 due to its location adjacent to the leaking 
water line on Connecticut Avenue. 

Based on previous investigations conducted at SWMU 8, site specific geology consists 
of slightly moist clayey silts with varying amounts of medium to fine sand and caliche to 
depths ranging from 4 to 5 ft bgs. These soils display little to no plasticity and weak 
cementation of the caliche fraction. Generally, soils beneath 5 ft are characterized as 
silty medium to fine sands and sandy silts with occasional layers demonstrating higher 
percentages of clay content. Soils tend to be moist to saturated below the water table. 
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3 SOURCE CHARACTERIZATION 

3.1 Physical Condition of the Oil Water Separator 

The former Building 231 Oil/Water Separator (SWMU 8) was located on the south side 
of Building 231 (Figure 1-3). The OWS at SWMU 8 was abandoned and filled with sand 
prior to its removal (FWENC, 1997), had a capacity of 300 gallons, and was 
approximately 6 ft long by 4 ft wide, and 4 ft deep (A.T. Kearney, 1988). No information 
is available pertaining to a date when the OWS at Building 231 was installed. The OWS 
was removed on August 8, 1995, along with approximately 21 cubic yards of 
surrounding PCS (EBASCO, 1995). 

3.2 Waste Characteristics 

The OWS at Building 231 received rinsate containing water, oils, detergents, and fuels 
from a heavy equipment washrack adjacent to the unit (EBASCO, 1995). Historical site 
characterization and remedial activities have shown that TPH has been released into 
the soil surrounding the OWS in the past. The subsurface soil sampling results indicate 
that the extent of soil contamination (not underneath Buildings 231 and 232) has been 
defined (Bhate, 2006b ). No evidence of TPH has been detected in groundwater 
samples previously collected at SWMU 8. 
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4 POTENTIAL RECEPTORS 

This section identifies and describes potential receptors and environmental systems that 
are susceptible to contaminant exposure associated with the potential releases of 
hazardous materials from SWMU 8. The potential receptors include HAFB personnel 
and residents as well as the flora and fauna of the surrounding ecosystem. 

4.1 Current Local Uses and Planned Future Uses of 
Groundwater 

There are no potable water wells on HAFB. Potable water for the Base and the City of 
Alamogordo is derived from the nearby Sacramento Mountains. The only production 
water well, used for livestock irrigation, is located approximately 7 miles southwest of 
HAFB. 

There are no water supply wells on the Base because the preponderance of 
groundwater beneath HAFB contains water with an average TDS concentration greater 
than 10,000 mg/L which exceeds the NMWQCC limit as potable water and thus, the 
groundwater beneath HAFB has been designated as unfit for human consumption. 
Likewise, USEPA guidelines have identified the groundwater as a Class IIIB water 
source, characterized by TDS concentrations exceeding 10,000 mg/L. 

4.2 Current Local Uses and Planned Future Uses of Surface 
Waters Directly Impacted by the Facility 

Due to low rainfall and high evaporation, surface water at HAFB is limited and, 
therefore, is not used for domestic or municipal purposes nor is it used for recreation or 
agriculture. The ponds in the southern part of the Base receive effluent from the 
National Pollution Discharge Elimination System (NPDES) permitted WWTP and are 
saline (normally about half the salinity of seawater), sulfate-rich, and very rich in 
nutrients. These ponds provide habitat for numerous plant and wildlife species, so 
water quality of these receiving waters is important. 

4.3 Potential Human Receptors 

Potential human receptors include residents, military and civilian workers, construction 
and maintenance workers, vendors and service providers, and transient visitors. 
Human use facilities primarily consist of residential housing and industrial/operational 
facilities. The Base also has a hospital and three schools and a variety of other public 
service facilities. While groundwater is not locally extracted for use, human exposure to 
pollutants may result from dermal contact or ingestion from physical contact with 
contaminated soils or groundwater. 
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4.4 Potential Biological Receptors 

Potential receptors include the flora and fauna of the surrounding ecosystem, as 
described in the following subsections. This information was generated in 2005 by 
Bhate during development of the Environmental Assessment (EA) for the wastewater 
utility privatization evaluation. 

4.4.1 Flora 

HAFB flora is dominated by xerophytic shrubland and grassland communities having 
plant assemblages biogeographically related to the Great Basin and Chihuahuan 
Desert. Other plant communities on the installation include those that are located in 
brackish marshes and riparian and/or wetland areas, such as those south of the WWTP. 

4.4.2 Fauna 

A wide variety of fauna can be found at HAFB as it provides a relatively diverse range of 
habitats for both aquatic and terrestrial species. Habitats found on the installation 
provide ideal environments for a variety of reptiles and amphibians, mammals, and 
birds. Available habitats include upland grasslands, xerophytic shrublands, brackish 
marshlands, playas, and surface water habitats. Additionally, the area south of the 
WWTP also offers a relatively extensive amount of shoreline/edge habitat along Lakes 
Holloman and Stinky, the stormwater drainage canal, Lagoon G, and associated 
constructed wetlands. 

Previously performed wildlife inventories have identified numerous species of wildlife 
throughout the installation. Major groups of fauna are discussed below. 

4.4.2.1 Invertebrates 

Though invertebrates are an important feature of the desert ecosystem, little is known 
about their diversity in arid lands. Invertebrates play important roles as beneficial 
pollinators, parasites, predators, detritivores, and as prey for small mammals, reptiles, 
fish, and birds. To date, there have been no base-wide studies at HAFB to determine 
invertebrate species diversity. 

However, studies on reptiles, birds, and mosquitofish ( Gambusia affinis) habitat suggest 
that the roles taken by invertebrates contribute to ecosystem function. For example, it 
has been found that the animals on the installation consume insects such as 
grasshoppers (Orthoptera), butterflies and moths (Lepidoptera), beetles (Coleoptera 
and 8/edius), adult chironomids (Diptera), and corixids (aquatic Hemiptera). 

A total of 26 different aquatic invertebrate taxa have been identified in the area south of 
the WWTP (Freehling, et al., 1999) and certain fish populations located in Lost River 
and Malone Draw feed on mosquitoes, amphipods, and annelid worms (Suminski, 1977; 
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Turner, 1987). Some of the invertebrate species that have been identified on the 
installation include harvester ants (Pogonomyrmex spp.), honeypot ants 
(Myrmecocystus), and grasshoppers (Orthoptera). 

4.4.2.2 Reptiles and Amphibians 

Two herpetofauna species surveys have been performed at HAFB: (1) along roads for 
the Texas horned lizard (Phrynosoma cornutum) (Mehlhop, et al., 1998), and (2) at the 
cinetheodolite missile towers (Johnson, et al., 1 997a). The Texas horned lizard survey 
was conducted on the Main Base and the Boles Wells Water System Annex. The 
Texas horned lizard, formerly a Category 2 species for federal listing as endangered or 
threatened, was reclassified February 28, 1996, as a species of concern (United States 
Department of Interior, 1996). This lizard appears to be abundant on HAFB (Mehlhop, 
et al., 1998) and was found within the major plant community types on the Main Base. 

Other reptiles and/or amphibians that may occur at HAFB that are not listed above 
include rat snakes (Eiaphe spp.), rattlesnakes (C. mo/ossus), and the greater earless 
lizard (Cophosaurus texanus). 

4.4.2.3 Mammals 

The most common mammals at HAFB consist of various rodent species and the black
tailed jackrabbit (Lepus californicus), found throughout the Great Basin Desert Shrub 
habitats in New Mexico (Frey and Yates, 1996). Numerous small colonies of bats that 
forage for insects at the numerous playas, wetlands, and riparian habitats (Johnson et 
al., 1997a) can be found on the installation. Bats on HAFB roost in abandoned and 
inhabited buildings and culverts. 

Fourteen species of rodents have been identified on the dune periphery of the 
installation. The Ord's Kangaroo Rat (Dipodomys ordit), Desert Pocket Mouse 
(Chaetodipus penicil/atus), and the Plains Pocket Mouse with the lighter pelage 
(Perognathus flavescens gypsi) were found primarily within the dunes; others were 
found equally distributed or too few were captured to determine the habitat affinity (Root 
and Demarais, 1997; Johnson et al., 1997a; Johnson, et al., 1997b). 

At least five mammalian species that have been or could be observed on HAFB have 
been introduced by man. These five species include the house mouse (Mus musculus), 
Norway rat (Rattus norvegicus), horse (Equus cabal/us), barbary sheep (Ammotragus 
lervia), and gemsbok (Oryx gaze//a). The latter two species were introduced by the 
New Mexico Department of Game and Fish in the late 1960s. Native big game 
mammals are uncommon in the project area and include mule deer ( Odocoileus 
hemionus) and pronghorn (Antilocapra americana). Predators include bobcat (Lynx 
rufus), gray fox (Urocyon cinereoargenteus), and coyote (Canis latrans). Badger 

NationView Project No. 8080014.03 January 2009 4-3 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMU8 
HOLLOMAN AFB, NEW MEXICO 

(Taxidea taxus) and striped skunk (Mephitis mephitis) are uncommon predators and 
omnivores, respectively. 

4.4.2.4 Birds 

The complex of constructed wetlands south of the WWTP provides important habitat for 
a number of bird species. Bird censuses are ongoing at HAFB and a complete list of 
birds can be found in the HAFB Integrated Natural Resource Management Plan 
(INRMP) (USACE, 2001 ). The HAFB INRMP further details the relationship between 
habitat at HAFB and the bird species found there. 

4.5 Endangered or Threatened Species 

4.5.1 Endangered Species 

Although not noted as being observed at HAFB, the Aplomado falcon (Falco femora/is) 
is known to be present in the HAFB area. The Aplomado falcon ranges from northern 
Mexico (and very rarely into southern Texas and New Mexico) southward to the 
southern tip of South America. In this huge range the species may be common or very 
rare depending upon habitat and location. This species sometimes hunts over grassland 
fires and feeds on small birds and/or insects fleeing the flames. 

While still legally protected from hunting, the Aplomado falcon is not protected by 
Endangered Species Act requirements to preserve habitat and the like. It is believed 
that mainly habitat destruction caused the species' (near-)disappearance from the U.S. 
and hinders reestablishment of a wild breeding population; thus, a coalition of 
environmental groups is attempting to have full protection restored so as not to 
jeopardize the success of the expanding wild population and the reintroduction efforts 
(Associated Press, 2006). 

4.5.2 Threatened Species 

Although not noted as being observed at HAFB, the burrowing owl (Athene cunicu/aria; 
formerly Speotyto cunicularia) is known to be present in the HAFB area. The burrowing 
owl is a grassland bird historically found in vast numbers across the prairies of the 
western Great Plains. While the formal environmental status of the burrowing owl varies 
based on geography, there is an overall decline of this species, particularly where 
burrowing owls are strongly associated with prairie dog towns. They are listed as 
endangered, threatened, or a species of special concern in most states and provinces 
where they occur. The primary threats across its North American range are habitat loss 
and fragmentation due to the incursion of agriculture and urban encroachment, 
suppression of naturally occurring fire, and habitat degradation from the extermination 
of small mammals like prairie dogs and squirrels. Increases in predators such as foxes, 
badgers, and coyotes are also taking a toll (The Nature Conservancy, 2007; The Owl 
Pages, 2005). 
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5 INITIAL CONCEPTUAL SITE MODEL 

5.1 Initial CSM Development 

The initial CSM was developed in the planning and objectives phase of the project, as 
described in Section 1.2 of this Work Plan. The CSM is an important communication 
tool for regulators, responsible parties, and stakeholders and can provide a framework 
for the entire project. The CSM was formulated with the goal of focusing on collecting 
the best data to support risk based decision making, and to fill any significant data gaps 
that exist in relation to SWMU 8. Release mechanisms along with fate and transport of 
contaminants are also addressed, as they are both important in supporting risk 
management. 

5.2 Initial CSM Summary Description 

SWMU 8 is a former oil/water separator which is known to have had a past release. 
PCS which does not lie underneath either Building 231 or 232, has been defined and up 
to 90 percent of it has been removed (FWENC, 1997). The remaining known PCS 
onsite lies beneath the covered walkway which connects Building 231 and 232, and 
approximately 6 feet north of the covered walkway, in the vicinity of soil sample SWMU-
8-05-7 collected during the Phase I excavation (EBASCO, 1995). Groundwater 
contamination at SWMU 8 has not been detected in the three SWMU 8 monitoring 
wells. One pathway which has yet to be assessed at SWMU 8 is soil-vapor migration, 
or vapor intrusion into indoor air. The goal of this Work Plan is to close the data gaps 
which currently exist in regards to soil and groundwater contamination below Buildings 
231 and 232, and to assess residual sub-slab vapor concentrations in these buildings 
from soil contamination. Along with sub-slab soil-vapor sampling, indoor air sampling 
will be performed within Buildings 231 and 232 to close the indoor air quality data gap 
which now exists. At SWMU 8 several historical investigations and remedial actions 
have been performed and are summarized in Section 1.8 of this work plan. 

The chemicals or constituents of concern (COCs) released from SWMU 8 which has 
been documented is TPH. The release mechanisms from the oil/water separator could 
have been through broken/cracked feeder pipes, corroded pipes, defective 
joints/connections, spills, or from an actual leak from the separator itself. The nature of 
the subsequent transport and fate of the COC is dependent on environmental conditions 
such as depth to groundwater, and hydraulic gradient, and the nature of the 
contaminant(s). Groundwater at SWMU 8 has been artificially elevated due to leaking 
underground water lines in the vicinity of the site. The hydraulic gradient at SWMU 8 is 
approximately 0.013 ft/ft (Bhate, 2006b). Although groundwater contamination has not 
been detected in the three onsite monitoring wells, additional wells are planned to 
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ensure the horizontal delineation of groundwater is complete. These additional wells 
will also define groundwater conditions beneath Buildings 231 and 232. 

The most significant COGs in terms of likely mass are VOCs and SVOCs. Although the 
hydraulic gradient at this site is very flat, some COGs can travel much more readily than 
others. VOCs are likely to be the most mobile COGs and may travel further than other 
classes of COGs. Metals, SVOCs, POLs, and oil and grease have a low degree of 
mobility in the subsurface. The presence of these classes of COGs is likely to be limited 
to the soils and groundwater in the immediate vicinity of the leak. The leaked COGs 
from SWMU 8 have not reached groundwater based on previous analyses from the 
three onsite wells. 

A release from this site occurs in the context of its location in the Tularosa sub-basin, 
which is geologically described as a bolson (an extensive, flat, alluvium-floored 
depression) into which drainage from the surrounding mountains flows toward a central 
playa. Water carrying eroded gypsum, limestone, dolomite, gravel, and other alluvial 
matter continues to flow into the basin with no route of exit. 

Unconsolidated deposits in the basin include alluvium generally consisting of gravels 
(limestone, dolomite, and gypsum), sands, and clays. At the base, the area is 
characterized by near-surface soils of alluvial, eolian, and lacustrine origin. 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 silty clay containing gypsum 
and are contiguous with the alluvial fan and eolian deposits. 

Potential evapotranspiration, at 67 inches per year, significantly exceeds annual 
precipitation, which is usually less than 10 inches per year. Much of the precipitation 
falls during the mid-summer monsoonal period (July and August) as brief, yet frequent, 
intense thunderstorms accounting for 30-40% of the total annual rainfall. 

The result is that the surficial deposits are a hydrogeologic feature characterized by 
relatively low hydraulic conductivities (e.g., less than 10-4 centimeters per second 
[em/sec]) in which the groundwater is non-potable due to high concentrations of TDS. 
The low recharge, low permeability (and hence yield), and high TDS combine to negate 
the utility of the groundwater for potable or other purposes. 

Potable water at HAFB is supplied by municipal wells along the margins of the basin 
where the water has lower TDS and the permeability is higher. These locations are 
hydraulically upgradient of the Base. The more saline waters (high TDS) at the Base 
result from long travel paths or residence times of the water in contact with the gypsum 
and other soluble geological materials. Small zones of fresh water (with lower TDS) 
may occur in areas where leakage from water supply lines and the sewer line occur. 
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Potable water is also provided by Bonita Lake, which is located approximately 60 miles 
northeast of the Base. 

The CSM described in the previous paragraphs summarizes a generalized rendering of 
the Site; examples of key Site features; local geology/hydrogeology; and contaminant 
type, pathways, and distributions. This section has presented a synopsis of the current 
conceptual understanding of the Site, decision information requirements, status of 
information gathering, and actions required to obtain information. This information was 
used to create the DQOs outlined in Section 1.3 of this Work Plan. It is important to re
emphasize that the Initial CSM provides an informed hypothesis or set of hypotheses 
about the Site, thus, actual conditions at the Site may vary from those depicted in this 
section. 
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6 SAMPLING AND ANALYSIS PLAN FOR 
CHARACTERIZATION OF RELEASES OF 

HAZARDOUS WASTE 

This section presents the Sampling and Analysis Plan (SAP) for the SWMU 8 RFI, 
including: 

• Pre-Investigation Requirements 
• Sampling Strategy 
• Sampling Procedures 
• Sample Analysis 

The SAP for this Work Plan has five primary objectives. The first objective is to collect 
soil samples from below Buildings 231 and 232 to determine the nature and extent of 
soil contamination below these structures. The second objective is to perform soil
vapor sampling below Building 231 and 232, and indoor air sampling within these 
buildings, to assess the potential for migration of hydrocarbons into indoor air from the 
soil below. The third objective is to install additional monitoring wells to determine the 
nature and extent of groundwater contamination underneath Buildings 231 and 232. 
The fourth goal of this RFI is to collect sufficient analytical and geotechnical data to 
support a site-specific risk assessment of the exposure pathways present for both 
human and non-human receptors. The fifth, and final, objective of the SAP for this RFI 
is to collect the proper data to meet the DQOs to support closure of the site based on 
guidance from the NMED. 

Soil, soil-vapor, indoor air, and groundwater sampling procedures will utilize industry 
standard methods to ensure sample quality and provide a platform for efficient 
collection. Sample analysis will include screening and definitive data to provide an 
efficient means of identifying subsurface conditions. The screening data will be 
generated in the field using field instruments. The definitive data generated by the 
laboratory will be presented with limited data deliverables (i.e. Level II data packages), 
using a standard turn-around-time for the soil, soil-vapor, indoor air, and groundwater 
samples collected during the investigation. 

6.1 Pre-Investigation Requirements 

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

6.1.1 AF Form 332 

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

6.1.2 Dig Permit/Utility Clearances 

Prior to the submittal of the dig permit (AF Fm 1 03), the area of excavation will be 
clearly delineated with marker flags, stakes, or paint, as appropriate to the surface 
material. Utility clearance approvals will be completed by the appropriate HAFB utility 
office (e.g., telephone, sewer, water, natural gas etc.). Upon receipt of the approved dig 
permit (AF Form 1 03) with the utility clearances, the Nation View Site Manager or other 
authorized project personnel will complete a site walk-through confirming the dig permit 
authorizations and make any required changes. 

6.1.3 Site Security 

Site security is concerned with safety at the site during all drilling activities, and areas 
surrounding the drilling activity, and will be addressed as outlined in the Basewide 
Health and Safety Plan (HASP) (Bhate, 2003b). At a minimum, the exclusion zone will 
be secured with caution tape and traffic cones surrounding the perimeter of the site. 
The size of the exclusion zone will be determined by the size of the drilling and support 
equipment, and the prevailing site conditions. Open boreholes will not be left 
unattended without first securing the immediate area surrounding the borehole, and 
covering the opening so that it does not become a hazard. 

6.2 Sampling Strategy 

As presented in Section 1.2 of this Work Plan, the primary project objectives of the 
SWMU 8 RFI sampling plan are to: 

6-2 

• Collect soil samples from below Building 231 and Building 232 to determine 
nature and extent of soil contamination beneath these structures, 
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• Perform soil-vapor sampling below Building 231 and Building 232, and indoor air 
sampling within these buildings, to assess the potential for migration of 
hydrocarbons into indoor air from the soil, 

• Install additional monitoring wells determine the nature and extent of 
groundwater contamination beneath Buildings 231 and 232, 

• Collect sufficient analytical and geotechnical data to complete a site-specific risk 
assessment of the exposure pathways, and, 

• Collect the proper data to meet the DQOs to support closure of the site based on 
guidance from the NMED. 

The sampling strategy for this RFI has been designed to characterize SWMU 8 soil, 
soil-vapor, indoor air, and groundwater conditions underneath adjacent structures and 
to collect data in support of risk assessment modeling. Pre-designated sampling 
locations, quantities, and location rationale are presented in Section 6.2.2 of this Work 
Plan. 

As described in Section 6.3 of this Work Plan, OPT drilling techniques will be used to 
collect samples during this work, as follows: 

• Soil samples will be collected via OPT using Geoprobe Systems® Dual-Tube 
tooling (Building 231) and Geoprobe Systems® Macro-Core® tooling (Building 
232). 

• Soil-vapor samples will be collected using Summa® canisters and sub-slab soil 
vapor implants installed via a hand held rotary-hammer and constructed of % 
inch Teflon® tubing and Swagelok® stainless steel caps and connectors. 

• Indoor air samples will be collected using Summa® canisters and 24-hour flow 
controllers in order to obtain composite samples over the course of one day. 

• Groundwater samples will be collected from permanent 1-inch PVC pre-pack well 
screen (Building 231) and standard 1-inch PVC well screen (Building 232) 
installed via OPT. 

6.2.1 Applicable or Relevant and Appropriate Requirements 

The detected analytical results for the subsurface soil samples collected during this RFI 
will be compared to their respective Applicable or Relevant and Appropriate 
Requirement (ARAR) action level. The specific action levels to be used include the 
following: 
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The residential SSLs established in NMED's Technical Background Document for 
Development of Soil Screening Levels (NMED, 2006a) will be used as the action levels 
for VOCs, SVOCs, PCBs, and TAL metals. The action levels for TPH are established in 
the New Mexico Environment Department TPH Screening Guidelines (NMED, 2006b). 
The TPH screening guideline for an unknown oil of 800 mg/kg will be used as the action 
level for total TPH concentrations (GRO, ORO, and ORO) during this investigation. 

6.2.1.2 Air 

Air sampling for this investigation will consist of indoor air and soil-vapor sampling. 

Indoor Air 

Indoor air data will be compared with the residential allowable indoor inhalation levels 
included in the New Mexico Underground Storage Tank Bureau Guidelines for 
Corrective Action (NMED, 2000). Risk based screening levels (RBSLs) established in 
this document will be used as the action levels for VOCs posing an inhalation hazard in 
Buildings 231 and 232. 

Soil-Vapor 

Soil-vapor data will be compared with the residential allowable indoor inhalation levels 
included in the New Mexico Underground Storage Tank Bureau Guidelines for 
Corrective Action (NMED, 2000). Note that the allowable indoor inhalation levels are 
the allowable concentrations in the breathing zone, not for sub-slab soil-vapor. Soil
vapor concentrations will reduce as vapors migrate indoors and mix with the air in the 
enclosed space, resulting in significantly lower indoor air concentrations in comparison 
to soil-vapor. 

A shallow soil-vapor to indoor air attenuation factor of 0.01 will be used for comparing 
sub-slab soil-vapor samples to the NMED guidelines mentioned above for indoor air. 
The attenuation factor of 0.01 states that the indoor air concentration would not be 
expected to exceed 1/1 oth of the concentration immediately below the foundation 
(USEPA, 2002). Based on this attenuation factor, allowable sub-slab values will be 
calculated by multiplying the NMED allowable indoor air level by a factor of 10 (i.e. the 
benzene RBSL of 2.66 micrograms per cubic meter [~g/m3] [NMED, 2000] would be 
26.6 ~g/m3 with the attenuation factor). 

6.2.1.3 Groundwater 

There are two potentially applicable standards for groundwater: the NMWQCC 
groundwater standards for contaminants (20.6.2.31 03 NMAC) and the USEPAs 
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National Priority Drinking Water Standards or Maximum Contaminant Levels (MCLs) 
(USEPA, 1995). The lower of the two standards will be used as action levels for VOCs, 
SVOCs, PCBs, and TAL Metals in groundwater. The NMED TPH screening guideline 
for diesel #2/crankcase oil in non-potable groundwater of 30.4 mg/L will be used as the 
action level for total TPH concentrations (GRO, DRO, and ORO) in groundwater (Table 
2b, NMED, 2006b). 

6.2.2 Field Sampling Location Plan Design Basis 

A design basis was used to develop the RFI field sampling location plan. Locations for 
the proposed soil borings, soil-vapor implants, indoor air sampling, and permanent wells 
are illustrated on Figures 6-1, 6-2, 6-3, and 6-4 respectively. The design basis was 
used to provide a consistent rationale for pre-designating sampling locations in the 
vicinity of SWMU 8. Research efforts were made to maximize the value of historical 
information in identifying prior site activity at this SWMU. Benefits of this historical 
information include soil conditions, COGs, groundwater depth, and groundwater flow 
direction. 

The main Base area at HAFB is known to have a number of leaking underground 
utilities which can affect local groundwater elevations and flow direction. Groundwater 
depth and flow direction at SWMU 8 have been influenced by leaking underground 
water lines in the vicinity of Connecticut Avenue and Second Street. Artificially low TDS 
concentrations observed in groundwater samples indicate dilution of natural 
groundwater from leaking water lines in the area. Interviews with the Postal Service 
Center (Building 232) personnel indicated that two sink holes had developed along 
Connecticut Avenue (east side of Building 232) approximately 6 to 8 months prior to the 
Additional Characterization work being completed (Bhate, 2006b). The influence of 
leaking water lines on groundwater depth and flow direction in the vicinity of SWMU 8 
was considered when formulating the groundwater sampling plan. 

Soil sampling in Building 231 will be performed with a Geoprobe Systems® 66 Series 
Track Mounted DPT rig. Building 231 is an Auto Hobby Center, with large bay doors 
and plenty of room for a track mounted drill rig to maneuver. Soil sampling in Building 
232 will be performed with a Limited Access Dolly Mounted Geoprobe®. Building 232 is 
a Postal Service Center which has an office type floor-plan, requiring the limited access 
dolly-mounted probe. Sampling locations may be moved on an as needed basis due to 
the presence of underground utilities, overhead obstructions, or immovable objects 
within Buildings 231 and 232. 

Soil lithology in the area of SWMU 8 generally consists of silty to clayey sands with an 
interbedded weak caliche fraction, which lends itself to the utilization of DTP drilling 
techniques. Soil-vapor sampling locations will be spaced in both buildings to 
characterize any potential vapor intrusion risk. The main COG in groundwater at 
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SWMU 8 is TPH (GRO/DRO/ORO). Groundwater depth based on previous drilling and 
excavation activity at SWMU 8 is approximately 3.5 to 4.5 ft bgs. General groundwater 
flow direction in the main base area of HAFB is to the southwest. Groundwater flow 
direction from SWMU 8 follows a west-southwest trend (Bhate, 2006b). SWMU 8 
groundwater depth and flow direction is influenced by leaking underground utilities in 
the vicinity of Building 232. The newly installed wells will be placed to characterize 
groundwater conditions underneath Building 231 and 232. 

6.2.2.1 Building 231 Soil Boring, Soil-Vapor Implants, Indoor Air, and 
Monitoring Wells 

In Building 231, four soil borings will be drilled to define soil contamination below the 
structure. The first of these borings (SWMU-8-DP04) will be approximately 2 ft north of 
the inside wall and 6 ft downgradient from the confirmation sample SWMU-8-01-07 
collected by EBASCO in 1995 (see Figure 10-1 in Appendix B-1 of this Work Plan). 
This boring will be drilled to a depth of approximately 14 ft bgs and converted into a 
permanent 1-inch monitoring well with 5 or 10 ft of 0.01 inch slot pre-packed screened 
interval (SWMU-8-DP04) upon completion of soil sampling (Figure 6-1 ). 

The remaining three borings within Building 231, SWMU-8-DP05 through SWMU-8-
DPO?, will be located to the north and northeast of SWMU-8-DP04 (Figure 6-1 ). These 
three borings will be drilled to a depth of approximately 10 ft bgs. Once soils have been 
obtained for sampling purposes, these borings will be abandoned with hydrated 
bentonite chips according to HAFB Standard Operating Procedure (SOP)-1 0. A 
concrete patch will be placed atop the hydrated bentonite, restoring the concrete slab to 
its original condition. Within two feet of each of these soil boring locations a permanent 
sub-slab soil-vapor monitoring point will be installed to obtain a realistic representation 
of the soil-vapor conditions underneath Building 231 (Figure 6-2). An indoor air sample 
from approximately 5 feet aboveground will be obtained from within Building 231 
approximately 5-ft inside the south wall (Figure 6-3). The sample height has been 
chosen to mimic the breathing zone for most Building 231 employees. 

One additional monitoring well will be installed outside of Building 231. This monitoring 
well (SWMU-8-DP08) will be located 4 feet off of the western wall, approximately twenty 
feet northwest of the southwest corner (Figure 6-4). This well will be drilled to 
approximately 14 ft bgs and converted into a permanent 1-inch monitoring well with 5 or 
10 ft 0.01 inch slot pre-packed screened interval upon completion of soil sampling. 

Undisturbed geotechnical samples will be collected from a OPT soil boring 
approximately 3 ft off the southeast corner of Building 231 (Figure 6-1 ). This location 
was chosen due to its upgradient position in regards to SWMU 8. Soil samples without 
contamination make ideal geotechnical soil samples. This soil boring will be labeled 
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SWMU-8-DP09, and geotechnical samples will be obtained from approximately half way 
between ground surface and the top of the groundwater table. 

6.2.2.2 Building 232 Soil Boring, Soil-Vapor Implants, Indoor Air, and 
Monitoring Wells 

In Building 232, four soil borings will be drilled to define soil contamination below the 
structure. The first of these borings (SWMU-8-DP1 0) will be approximately 2 ft south of 
the inside wall and 6 ft downgradient from the confirmation sample SWMU-8-02-07 
collected by Ebasco in 1995 (shown on Figure 10-1 in Appendix B-1 of this report). This 
boring will be drilled to a depth of approximately 14 ft bgs and converted into a 
permanent 1-inch monitoring well (SWMU-8-DP1 0) with 5 or 10 ft of 0.01 inch slot 
standard PVC screened interval upon completion of soil sampling. Pre-packed screens 
cannot be installed at this location due to the OPT equipment limitations for the limited 
access Dolly mounted rig. 

The remaining three borings within Building 232, SWMU-8-DP11 through SWMU-8-
DP13, will be located to the east and northeast of SWMU-8-DP1 0 (Figure 6-1 ). These 
three borings will be drilled to a depth of approximately 10 ft bgs. Once soils have been 
obtained for sampling purposes, these borings will be abandoned with hydrated 
bentonite chips according to HAFB SOP-1 0. A concrete patch will be placed atop the 
hydrated bentonite, restoring the concrete slab to its original condition. Within two feet 
of each of these soil boring locations a permanent sub-slab soil-vapor monitoring point 
will be installed to obtain a realistic representation of the soil-vapor conditions 
underneath Building 232 (Figure 6-2). An indoor air sample from approximately 5 ft 
aboveground will be obtained from within Building 232 approximately 5-ft inside the 
north wall (Figure 6-3). The sample height has been chosen to mimic the breathing 
zone for most Building 232 employees. 

6.3 Sampling Procedures 

This section describes the sampling procedures and technologies to be used during the 
project. References are made to documents describing standard methodologies from a 
variety of sources including: 

• Final Basewide Quality Assurance Project Plan (Bhate, 2003a) 

• HAFB SOPs from Appendix A of the HAFB Basewide QAPP (e.g., HAFB-SOP-#) 
(Bhate, 2003a) 

• Sub-Slab Soil Vapor Standard Operating Procedures (For Vapor Intrusion 
Applications) (H&P Mobile Geochemistry, 2004) (Attachment B) 
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• SOPs prepared by e~uipment manufacturers (e.g., Geoprobe Systems® Dual 
Tube and Macro-Core" MC5 Sampling System Standard Operating Procedure, 
Technical Bulletins No. MK3138 and MK3139 respectively) (Attachment C and 
Attachment D) (Geoprobe Systems®, 2006a and 2006b). 

The specific HAFB SOPs for this sampling event are listed below: 

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

HAFB SOP-2 Sampling Equipment Documentation 

HAFB SOP-3 Staking, Utility Clearance, and Permitting 

HAFB SOP-4 Direct Push Sampling for Soil and Groundwater 

HAFB SOP-5 Soil Sampling for Chemical Analysis 

HAFB SOP-6 Procedure for Field Screening of Volatile Organics 

HAFB SOP-7 Lithologic Description and Geotechnical Sampling 

HAFB SOP-8 Groundwater Sampling for Chemical Analysis 

HAFB SOP-9 Field Management of Investigation-Derived Waste (lOW) 

HAFB SOP-1 0 Borehole Abandonment and Site Restoration 

The following sections describe the locations and procedures for soil, soil-vapor, indoor 
air, and groundwater sampling along with the groundwater monitoring well installation, 
soil-vapor implant installation, sampling, and analysis to be performed for each. 

6.3.1 Environmental Media to be Sampled 

Three environmental media (matrices) will be sampled during the RFI, as follows: 

6-8 

1. Soil 

o OPT core soil sampling 

2. Groundwater 

o OPT-installed permanent wells and existing wells 

3. Air 

o Sub-slab soil-vapor implants 

o 24-hour Composite Indoor Air Samples 
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As described in Section 6.2.2 of this Work Plan, soil sampling will be undertaken at 
each of the pre-determined sampling locations in close proximity to SWMU 8. Each 
location will be cleared for subsurface utilities in accordance with HAFB SOP-3 in the 
HAFB Basewide QAPP (Bhate, 2003a). Soil samples will be collected continuously 
from soil borings using OPT methodology in accordance with HAFB SOP-4. Each 
boring will be visually classified and lithology described in the field according to HAFB 
SOP-7 and the Unified Soil Classification System (USGS) (American Society for Testing 
and Materials [ASTM] 0 2487-92 and ASTM 0 2488-90) (ASTM 2006a and 2006b). 
Soil sampling will follow HAFB SOP-5 of the HAFB Basewide QAPP (Bhate, 2003a). 
The specific locations of the borings may be modified based on site-specific (access, 
underground utilities, overhead obstructions, etc.) field conditions. 

Each soil core will be field screened every 2 feet with a PIO. Soil samples with the 
highest PIO readings will be retained for offsite laboratory analysis. Notation will also be 
made of any visual (discoloration) and/or aromatic observations that are indicative of 
potential contamination. These initial screening methods will serve as primary 
indicators of impacts from the release from the OWS (SWMU 8). If no elevated PIO 
readings are observed in the field, soil samples will be obtained from the vadose zone 
(approximately 1 ft above water table), and at a depth of 7ft bgs. The goal of collecting 
soil samples at a depth of 7 ft bgs, regardless of saturation is to be consistent with 
confirmation samples obtained during the Phase I excavation (EBASCO, 1995). 

Eight OPT soil borings (SWMU-8-0P04 through SWMU-8-0P07 and SWMU-8-0P1 0 
through SWMU-8-0P13) will be completed in the immediate vicinity of SWMU 8 (former 
Building 231 Oil/Water Separator) at the locations shown in Figure 6-1. One additional 
soil boring (SWMU-8-0P08) will be completed off the southwest corner of Building 231 
(Figure 6-1 ). A total of 20 soil samples, including two duplicate samples, will be 
collected for chemical analysis. Each soil sample will be analyzed by an offsite 
laboratory for VOCs, SVOCs, TPH (ORO/GRO/ORO), PCBs, and TAL Metals. Samples 
selected for laboratory analysis will be labeled, handled, and prepared for shipment in 
accordance with HAFB SOP-1. The soil samples submitted for chemical analysis will 
be shipped to Accutest Laboratories in Orlando, Florida for analysis as summarized in 
Table 6-1. 

Additionally, two undisturbed geotechnical samples will be collected from one OPT 
borehole (SWMU-8-0P09) (Table 6-1 ). The upgradient location of SWMU-8-0P09 
(Figure 6-1) makes it an ideal location for a non-impacted geotechnical soil sample. 
Geotechnical samples obtained from this boring will be collected from the vadose zone 
and half way between ground surface and the water table. The two geotechnical soil 
samples will be analyzed for moisture content, dry bulk density, specific gravity and 
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fractional organic carbon content (Table 6-1) will also be shipped Accutest Laboratories 
in Orlando, Florida for analysis. 

A qualified surveyor will locate the OPT boreholes using a global positioning system 
(GPS). All horizontal coordinates will be referenced to the State Plane Coordinate 
System, New Mexico Central and surveyed to an accuracy of+/- 1.0 ft. 

Direct Push Soil Sampling 

Samples will be collected using OPT in all areas surrounding SWMU 8. Soil sampling at 
Building 231 will be accomplished using a Geoprobe Systems® DT325 Dual Tube 
Sampling System (coring tool) in accordance with the Standard Operating Procedure 
(Geoprobe Systems® Technical Bulletin MK3138) including in Attachment C of this 
Work Plan. Due to limited access issues, soil sampling within Building 232 will be 
accomplished using a Geoprobe Systems® Macro-Core® MC5 Sampling System ( corin~ 
tool) in accordance with the Standard Operating Procedure (Geoprobe Systems" 
Technical Bulletin MK3139) included in Attachment D of this Work Plan. Samples will 
be collected from the coring tools for offsite analysis. The coring tools will be advanced 
to a depth of approximately 1 0 ft bgs to collect soil samples for analysis in soil boring 
locations (SWMU-8-DP05 through SWMU-8-DPO?, SWMU-8-DP09, and SWMU-8-
DP11 through SWMU-8-DP13), and approximately 14 ft bgs in borings which will be 
converted to permanent groundwater monitoring wells (SWMU-8-DP04, SWMU-8-
DP08, and SWMU-8-DP1 0). 

During soil sampling, the Geoprobe Systems® DT325 and Macro-Core® MC5 tool will be 
removed from the ground and the clear PVC liner will be removed from the liner sheath 
at the ground surface. The liner will be capped and marked with the depth of the top 
and bottom of the liner using an indelible pen. The borehole number will also be written 
on the liner. The liner will then be opened with a cutting tool and the samples will be 
obtained for lithologic log, headspace readings (PI D), and offsite analysis. 

The soil samples taken for geotechnical analysis will be obtained from approximately 
half the distance between ground surface and the top of water table. These samples 
will be taken in a thin walled tube sampler, with tube ends capped and the top and 
bottom ends of the tube labeled with depths. The soil core samples will be shipped to 
Accutest Laboratories in Orlando, Florida for analysis. 

6.3.3 Monitoring Well Installation Activities 

Three additional permanent groundwater monitoring wells (SWMU-8-DP04, SWMU-8-
DP08, and SWMU-8-DP1 0) will be installed during this investigation to delineate the 
horizontal extent of potential groundwater contamination migrating from SWMU 8 
underneath Building 231 and 232. The new SWMU 8 monitoring wells, along with 
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existing monitoring wells shown on Figure 6-4, will characterize and delineate the 
horizontal extent of any potential groundwater contamination underneath Building 231 
and 232. 

6.3.3.1 Monitoring Well Locations 

As illustrated on Figure 6-4, monitoring wells SWMU-8-DP04 and DP1 0 will be installed 
within Buildings 231 and 232 respectively, approximately 10ft downgradient of SWMU 8 
to determine any potential impact to groundwater from the former Building 231 OWS. 
One additional monitoring well (SWMU-8-DP08) will be installed approximately 50 feet 
downgradient from SWMU 8 to determine the nature and extent of groundwater 
contamination due west of the former Building 231 OWS. Additionally, three existing 
monitoring wells (SWMU-8-DP01 through SWMU-8-DP03) will be incorporated into the 
SWMU 8 monitoring well network (6 wells total). The proposed monitoring well network 
of existing and new wells will characterize the groundwater conditions at SWMU 8 as 
well as determine horizontal extent of potential groundwater contamination underneath 
Building 231 and 232. 

6.3.3.2 Monitoring Well Installation and Development 

The 3 new monitoring wells will be constructed using OPT drilling methods. A qualified 
geologist will log each borehole. Based upon the depth to groundwater determined 
from the OPT soil borings, the permanent monitoring wells will be installed to a depth of 
approximately 14 ft bgs. The soil coring tool will be advanced at least 5 feet below the 
water table within the same hole that the soil samples were collected and the core 
barrel will then be removed, leaving the outer casing in place. Monitoring wells SWMU-
8-DP04 and SWMU-8-DP08 will extend to a minimum depth of 5 feet below the water 
table and be completed with 5 or 10 feet of 1-inch diameter, 0.01 inch pre-packed PVC 
screen. The pre-packed screens will be lowered to the bottom of the outer casing of the 
Geoprobe Systems® DT325 Dual Tube Sampling system. The pre-packed screens will 
be connected to 1-inch, PVC flush joint riser pipe in 5 or 10 foot length sections to the 
ground surface. A 1-inch locking cap will be secured at the top of each monitoring well. 

Monitoring well SWMU-8-DP1 0 (Building 232) will be constructed of 5 or 1 0 feet of 
standard 1-inch 0.01 slot PVC well screens due to the fact that the limited access Dolly 
Probe, needed in Building 232, is unable to push tooling large enough to set pre-packed 
screens. In Building 232, once soil sampling is complete, the Geoprobe Systems® 
Macro Core® MC5 tool string will be retracted all the way from the borehole. Well 
installation in this location will be accomplished by going back down the open hole with 
a 2-inch outer casing drill pipe and an expendable steel drive point. Once the total 
depth has been achieved, the standard 1-inch PVC screen and riser will be lowered to 
the bottom of the borehole and the outer casing of the 2-inch drill pipe will be retracted, 
exposing the well screen to the formation. 
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Upon removal of all OPT tooling from the borehole, additional sandpack consisting of 
1 0/20 Silica Sand will be placed around the well screen to a height of 2 ft above the top 
of the screened interval. A minimum 2 ft thick granular bentonite seal will be placed 
above the sand filter pack and hydrated. The remaining annular space will be backfilled 
with neat cement. The wells will be concreted in as flush mount well completions (water 
tight vault with a rubber gasket). 

The completed wells will be developed to remove fine particulates and improve 
hydraulic communication with the surrounding saturated material. Well development 
will begin no sooner than 48 hours after grouting. Water levels in newly installed wells 
will be monitored until levels have reached equilibrium based on three successive water 
level measurements made over a period of 10 minutes. Once the static water level has 
been recorded, the well will be developed to remove sediment, and any drilling additives 
which may have been introduced into the borehole and formation during drilling and 
installation activities. Well development will initially be conducted with a stainless steel 
bailer to remove sediment. The use of pre-pack screens at two out of three well 
locations will minimize the amount of sediment entering these monitoring wells. 
Monitoring well development will take place by over-pumping each well until at least five 
well volumes have been removed, and the turbidity, dissolved oxygen, pH, specific 
conductivity, and temperature have stabilized by +/- 1 0 percent for at least three 
consecutive readings with a multi-parameter groundwater monitor. 

6.3.4 Groundwater Sampling 

Once well development has been completed, and adequate time for recharge (24 
hours) has been allowed, the 3 new monitoring wells (SWMU-8-DP04, SWMU-8-DP08, 
and SWMU-8-DP1 0) will be purged using low flow sampling techniques (HAFB SOP-8). 
A peristaltic pump equipped with polypropylene tubing will be used to bring sample 
water to the surface where indicator field parameters will be monitored in a flow through 
cell. Field parameters will be measured every 1 well volume. Groundwater samples will 
not be obtained for offsite analysis until 3 consecutive field parameter measurements 
have stabilized. Stabilization occurs when the turbidity, dissolved oxygen, pH, specific 
conductivity, and temperature measurements vary by no more than 1 0 percent. 
Utilizing low-flow purging and sampling techniques may require removal of a greater 
volume of water than three to five volumes. Additionally, the three existing wells 
(SWMU-8-DP01 through SWMU-8-DP03) will be purged and sampled using the 
procedures outlined above. A new length of polypropylene tubing will be used for each 
well and the silicone tubing in the peristaltic pump head will be replaced with a new 
piece of tubing for each well. Water level indicators will be decontaminated prior to use 
at each well. 

A total of 7 groundwater samples including one duplicate sample will be collected from 
the 6 monitoring wells and will be analyzed by an offsite laboratory for VOCs, SVOCs, 
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TPH (DRO/GRO/ORO), PCBs, TAL metals, and TDS. Monitoring well groundwater 
samples will be labeled, handled, and prepared for shipment in accordance with HAFB 
SOP-1. The groundwater samples which will be submitted for chemical analysis are 
summarized in Table 6-2. 

6.3.4.1 Groundwater Elevations 

Twenty four hours after each of the 6 monitoring wells that comprise the SWMU 8 
groundwater sampling plan have been sampled, groundwater elevations will be 
measured. Elevations will be measured for the 3 new wells (SWMU-8-DP04, SWMU-8-
DP08, and SWMU-8-DP1 0) and the three existing wells (SWMU-8-DP01 through 
SWMU-8-DP03) shown in Figure 6-4. A current potentiometric surface map of SWMU 8 
will be developed from the groundwater elevation data collected during this RFI. 

6.3.4.2 Surveying 

A qualified New Mexico Surveyor will survey the 3 new and existing monitoring well 
locations using GPS in accordance with methods described in the Basewide QAPP 
(Bhate, 2003a). Horizontal locations will be relative to the State Plane Coordinate 
System, New Mexico Central and surveyed to an accuracy of +/- 1.0 ft. Vertical 
elevations will be referenced to the North American Datum (NAD) 1983. The top of 
casing (vertical control) will be used to determine the depth and elevation of the 
groundwater and surveyed to an accuracy of +/-0.01 ft. During this investigation the 
source area will be mapped to scale showing ancillary structures, sampling locations, 
buildings, roads, sidewalks, paved and unpaved areas. Additionally, all maps will 
include a coordinate system (e.g., Universal Transverse Mercator [UTM], 
latitude/longitude) and the site boundaries. 

6.3.5 Soil-Vapor 

One of the routes of exposure to be assessed in this RFI is indoor inhalation of vapors 
that may migrate from chemical impacts below the slabs of Buildings 231 and 232. Due 
to shallow groundwater below Building 231 and 232, sub-slab sampling was chosen for 
this project over traditional soil-vapor wells set at depth with OPT. An estimate of indoor 
inhalation risk resulting from vapor migration can be obtained by using an attenuation 
factor of 0.01 (US EPA, 2002). It is important to stress that this attenuation factor will be 
used simply as an estimation tool of the ratio between soil-vapor concentrations and 
indoor air concentrations. 

The use of active soil-vapor sampling will give a realistic representation of the soil-vapor 
conditions underneath Buildings 231 and 232 resulting from a release from the former 
Building 231 OWS. Three sub-slab soil-vapor sampling points will be installed inside 
each building (6 total). A total of seven sub-slab soil-vapor samples, including one 
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~ 
duplicate, will be collected for chemical analysis. The locations of the proposed sub-slab .._.I 
soil-vapor points are illustrated on Figure 6-2. As mentioned above, the method of soil-
vapor monitoring point installation in these two buildings is limited due to the shallow 
depth of groundwater (see Table 1 in Appendix 8-4 of this Work Plan). Sub-slab soil-
vapor implants were chosen over traditional soil-vapor wells, installed at depth in OPT 
borings, due to the occurrence of shallow groundwater onsite. Sub-slab soil vapor 
implants will consist of ~ inch outer diameter (00) Teflon® tubing connected to an 
aluminum vapor implant below grade and Swagelok® stainless steel compression 
fittings and caps at grade. Samples will be collected into 400-milliliter (ml) SUMMA® 
canister "mini-can" sample canisters with flow controllers, particulate filters, and vacuum 
gauges in line along the sample train to the canister. Leak detection will be performed 
during the purging and sampling process using helium gas as a tracer. 

Sub-Slab Soil Vapor Implants 

The installation of sub-slab vapor implants will follow H&P Mobile Geochemistry Sub
Slab Soil Vapor Standard Operating Procedures (For Vapor Intrusion Applications) 
(October, 2004) (included in Attachment 8 of this Work Plan). The installation process 
requires drilling a 1/2-inch OD core hole through the concrete slab with a rotary 
hammerdrill and a 9-inch bit. Once through the concrete and into sub-slab material 
(e.g., sand or gravel) slab thickness will be measured. Drilling into sub-slab material 
creates a void that is free of obstructions which will aid in setting the implant. The ideal 
length of ~-inch 00 Teflon® tubing will depend on the slab thickness. The bottom of the 
Teflon® tubing will not extend below the bottom of the concrete slab more than one inch 
to allow ample space for the aluminum vapor implant. The use of an implant at the 
bottom of the Teflon® tubing will prevent the sample point from becoming plugged and 
unusable after repeated sampling events. 

Since these will be permanent monitoring points with a flush surface completion, a 
larger diameter hole (1 inch) in the upper 1-inch of the concrete slab will be required to 
leave ample room for the stainless steel Swagelok® fitting and cap to attach to the probe 
tubing with a ferrule (compression fitting) and nut. Once tubing is in place, 10 to 20 
mesh silica sand will be placed into the hole up to the bottom of the concrete slab, 
covering the aluminum implant. Granular bentonite will be placed to height of 
approximately 2-inches above the sanded interval and hydrated with potable water. 
After allowing the bentonite to congeal for approximately 15 to 20 minutes, quick-setting 
concrete/Portland cement mix (or mortar mix) will be placed up to the Swagelok® cap 
fitting and allowed to cure. A minimum of 24 hours will be given after setting the quick
setting concrete/Portland cement mix prior to sampling the vapor implant to ensure 
adequate initial probe seal. 
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A qualified surveyor will locate the sub-slab soil-vapor implants using a GPS. All 
horizontal coordinates will be referenced to the State Plane Coordinate System, New 
Mexico Central and surveyed to an accuracy of +/- 1.0 ft. 

6.3.6 Soil-Vapor Sample Collection 

When performing soil-vapor sampling activities, the following atmospheric information 
will be recorded in the field notebook, if appropriate (contact the local airport or other 
suitable information source [e.g., weatherunderground.com] to obtain the information): 

• Wind speed and direction, 
• Ambient temperature (indoor and outdoor), 
• Barometric pressure, and 
• Relative humidity 

A short piece of Y4 inch OD Teflon® tubing will be connected to the top of the sub-slab 
vapor monitoring point with a compression fitting and ferrule. The male threads on this 
fitting will be wrapped in Teflon® tape to prevent leakage. The '14-inch OD Teflon® tubing 
will extend vertically, exiting the top of the tracer gas enclosure (Figure 6-5). A 3-way 
isolation valve will be placed at the end of the sample tubing allowing for smooth 
transition from purging, with a multi-gas meter, to sampling, with a 400-ml Summa® 
mini-can, without drawing any ambient air into the sample train. Each 400-ml Summa® 
mini-can will have its own flow meter, particulate filter, and vacuum gauge to prevent 
cross-contamination between sample locations. 

With a multi-gas meter connected to the sample tubing, 600-ml (0.6-liters [L]) of air will 
be purged from the vapor probe line at a rate of 300 milliliters per minute (ml/min). 
Purging will be performed with a LANDTEC, GEM-500™ which has flow rate of 300-
mllmin, resulting in a two minute purge time to reach a volume of 600-ml. During the 
purge, the GEM-500™ will monitor Carbon Dioxide (C02), Oxygen (02), and Methane 
(CH4) concentrations from the subsurface. The output from the GEM-500™ will be 
collected in a 1-L Tedlar® ba~, from which Helium concentration will be measured with a 
separate meter. The Tedlar" bag will also provide a visual reference as to the volume of 
soil-vapor purged from the sample location. Elevated COz concentrations paired with 
lowered Oz concentrations are good indicators of subsurface soil-vapor and will provide 
secondary insurance of sample integrity. It is important that over purging of soil-vapor 
does not occur, as this will encourage short circuiting of the sample train to ambient air, 
either through cracks in the slab, or from the outside edge of the building foundation. 
During the purging process the seal around the vapor probe will be checked by using 
helium gas as a leak indicator. 

Once the correct pur~e volume has been removed, and seal integrity has been 
confirmed, the Summa" mini-can portion of the sample train will be connected to the 3rd 
port of the 3-way valve. The brass plug will be removed from the 400-ml Summa® 

NationView Project No. 8080014.03 January 2009 6-15 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMU8 
HOLLOMAN AFB, NEW MEXICO 

mini-can and the flow controller and canister vacuum gauge will be connected to the 3-
way valve. Before sampling can commence, the 3-way valve will be turned to isolate 
the tubing between the Summa® mini-can and the GEM-500™. The ambient air within 
this section of tubing will be evacuated with the pump in the GEM-500™ to prevent it 
from compromising the soil-vapor sample. Once this section of tubing has been 
evacuated, the 3-way valve will be turned to the sample ready position, between the 
sample point and Summa® mini-can sample container. Prior to opening the valve on 
the Summa® mini-can, the flow controller number and the appropriate mini-can canister 
number will be recorded in the Soil-Gas Sample Collection Log (in Attachment C of this 
Work Plan) and chain-of-custody form. The Summa® mini-can valve will be opened, 
and the time sampling began along with initial canister vacuum will be recorded on the 
sample collection log. The flow controller attached to the Summa® mini-can is fitted with 
a sapphire restrictor that varies in size to target a flow range. A four minute flow 
controller will be used in this sampling event, giving a sample inlet rate of 100 ml/min. 

Upon termination of sample collection, field technicians will record the final vacuum from 
the Summa® mini-can vacuum gauge. Sample collection will be stopped by closing the 
valve on the mini can. Date and local time (24-hour basis) of valve closing will be 
recorded in the sample collection log and chain-of-custody form. The flow controller will 
be removed from the Summa® mini-can, and the brass plug re-installed on the canister 
fitting, tightened with a 9/16 inch wrench. The canister and flow controller will be 
packaged in the shipping container supplied by the laboratory. The Summa® mini-can 
sample canisters do not require preservation with ice or refrigeration during shipment. 
Appropriate forms and sample labels will be completed as directed by the laborato~ 
(e.g., affix card with a string). Sticker type labels will not be placed on the Summa" 
mini-cans. The chain-of-custody form will be completed and requisite copies placed in a 
shipping container. The shipping container will be closed and affixed with a custody 
seal to the container enclosure. The container will be shipped to the laboratory via 
overnight carrier (e.g., UPS or Federal Express) for analysis. If samples are shipped on 
a Friday a phone-call will be placed to the laboratory providing advance notice of 
weekend arrival. The sub-slab soil-vapor samples will be analyzed for VOCs by US EPA 
Method T0-15 (Table 6-3) by H&P Mobile Geochemistry in Carlsbad, California. 

Administering Tracer Gas 

When collecting subsurface soil-vapor samples as part of a vapor intrusion evaluation, a 
tracer gas serves as a quality assurance/quality control device to verify the integrity of 
the vapor implant seal. A leak testing procedure will be conducted at each of the sub
slab soil-vapor sampling locations to demonstrate that the sampling system does not 
allow for short circuiting to occur between ambient air and the sampling train. Without 
the use of a tracer, verification that a soil-vapor sample has not been diluted by surface 
air is impossible. Depending on the nature of the contaminants of concern, a number of 
different compounds can be used as a tracer. Common tracer compounds include 
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acetone, iso-propanol, and helium. Helium has been chosen for this project due to the 
ability to perform real-time tracer monitoring in the field, rather than have the laboratory 
include acetone or propanol in the soil-vapor analysis, and discovering a substantial 
leak had occurred, well after the sampling has been completed. 

The leak test procedure involves saturating the air above the sample location with 
helium during the purging and sampling process and monitoring sample tubing output 
during the purging process for helium gas with a helium gas detector. A 2-ft by 2-ft 
piece of polyethylene sheeting will be placed on the ground at each sample location 
with the sample tubing passing through a small opening near the center of the sheeting. 
An enclosure will be placed over the sample probe and sealed to the plastic sheeting 
with hydrated granular bentonite worked into a paste. This enclosure will serve as an 
enrichment zone for the helium tracer gas. A layer of sand will be placed on top of the 
plastic sheeting edges to seal it to the ground surface. Teflon® ~-inch OD sample 
tubing will pass through and exit the top of the enclosure through a small opening where 
a rubber grommet seal will hold it firmly in place. The enclosure will also have an input 
opening for application of helium gas. This input will be on the side of the enclosure, 
near the ground surface. A second port, on the opposite side of the helium input will be 
used to monitor helium enrichment within the enclosure. The output from this port will 
be ~ inch OD Teflon® tubing extended approximately 4 feet away from the sampling 
area to minimize background helium concentrations in the sampling area. The helium 
output tubing will have an on-off valve on the end to keep the enclosure closed off 
completely from ambient air except when monitoring for enrichment within. Both of 
these helium ports will have the same rubber grommet seals used for the sample tubing 
holding them firmly in place. By comparing the helium concentrations within the 
enclosure (high ppm) to the concentration from the soil-vapor implant during purging 
(little to no ppm) seal integrity will be established. 

Once the helium enclosure is sealed in place it is necessary to open the helium tank 
and set the flowmeter at approximately 200 ml/min. The helium will be allowed to flow 
for 1 minute to fill the helium enclosure prior to starting the purge. Helium concentration 
readings will be measured with a Dielectric, Model MGD-2002, Multi-Gas Leak Detector. 
Once the enclosure has been given one minute to fill, it is important to take a tracer gas 
concentration reading within the enclosure prior to purging to confirm helium 
enrichment. This enclosure reading will be taken from the helium output port from the 
enclosure (Figure 6-5). Once enrichment of the enclosure has been confirmed, purging 
of the sample point will commence. 600-ml of sub-slab soil-vapor will be removed, and 
the helium concentration of the purged soil-vapor will be monitored from a Tedlar® bag 
collected from the outlet of the GEM-500™ pump (Figure 6-5). Once it has been 
established that no leakage is occurring, sample collection can begin. 

After Summa® mini-can sample collection has been completed, and the canister has 
been closed, the 3-way valve will be switched back to the GEM-500™ pump. With the 
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sample point and pump isolated, an additional 600-ml of soil-vapor will be purged from 
the sample point. The helium concentration will be monitored from the additional 
purged volume and noted on the sample collection log. Helium concentration will also 
be measured within the enclosure following sample collection and noted on the sample 
collection log (see Attachment C of this Work Plan). The final set of readings serve to 
verify that helium did not make its way below the slab during the sampling process, and 
to ensure that the helium concentration within the enclosure has remained constant 
throughout the sampling process. 

The Dielectric, Model MGD-2002, Multi-Gas Leak Detector monitoring device has 
detection limits in the low parts per million (ppm) (25 ppm) range and will be more than 
adequate for screening for the tracer gas. An acceptable level of leakage is subjective. 
Ideally there will be no sign of helium gas during purging and after sampling. The State 
of New York allows a maximum helium leakage level of 10% (New York State 
Department of Health, 2006), and some consultants allow up to 20%. The allowable 
helium leak level for sampling at SWMU 8 will be 5%. Mere presence of low levels of 
helium in the purged soil-vapor will not be cause for alarm as it does not affect the T0-
15 analysis. If high concentrations (>20%) of tracer gas are observed during the 
purging process, the probe seal will be enhanced to reduce the infiltration of ambient air 
prior to the sampling procedure. This seal enhancement may also include patching any 
visible cracks in the slab within the vicinity of the sample collection area. For this 
project; if helium concentrations below 5% are not attainable after seal repair, the vapor 
point will be abandoned and a new implant installed. 

During the initial stages of the sub-slab vapor sampling program, tracer gas will be 
utilized at each of the soil-vapor sampling locations. If results of the initial samples 
indicate that the probe seals are adequate, the Project Manager can consider reducing 
the number of locations at which tracer gas samples are used. At a minimum, at least 
10% of the subsequent samples will be supported with tracer gas screening. 
Permanent soil-vapor sampling probes will be tested annually for integrity if a long-term 
monitoring program ensues. 

6.3. 7 Indoor Air 

One indoor ambient air sample will be collected in both Buildings 231 and 232 (Figure 
6-3). The purpose of these samples will be to act as a background or baseline for any 
chemicals which may already be present in the indoor air of these buildings, not related 
to a release from SWMU 8. The nature of activities in Building 231 (Auto Hobby Center) 
may elevate levels of contaminants in the data obtained from indoor air in that particular 
building. There can be dozens of detectable chemicals in indoor air even without 
contribution from subsurface impacts (USEPA, 2002). 
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One 6-L Summa® canister will be placed in both Building 231 and Building 232 to 
sample ambient indoor air within these buildings. These samplers will be placed along 
the inside of the southern wall in Building 231, and along the inside of the northern wall 
in Building 232 (Figure 6-3). Each Summa® canister will be equipped with its own 
vacuum gauge, flow controller, and particulate filter. Summa® canisters will be placed 
approximately five feet off the ground to mimic the breathing zone of employees working 
inside these two buildings. The flow controllers on indoor air Summa® canisters will be 
set to collect a composite sample over a 24-hour period with a flow rate of 3. 7 mL/min. 

Prior to beginning indoor air sampling, an Indoor Air Quality Questionnaire and Building 
Inventory form will be completed by a field technician (see Attachment E of this Work 
Plan). Questions on this form will be asked to the senior or most qualified employee 
present within the building at the time sampling is to occur. The purpose of this 
questionnaire is to document any potential background contamination sources within 
the structure. The same atmospheric conditions noted for sub-slab soil-vapor sampling 
will be recorded on the Indoor Air Sample Collection Log (included in Attachment C of 
this Work Plan) at the time the Summa® canister is set and retrieved. Care will be taken 
to ensure the sample canister is not placed adjacent to any obvious sources of 
contamination such as petroleum based liquids, cleaning agents, paints, solvents, or 
glues. At the sample location, the reported lab vacuum (28 to 29 inches of Mercury [" 
Hg]) in the Summa® canister and a background PID reading will be taken and recorded 
in the sample log prior to the opening of the Summa® canister valve. Once the Summa® 
canister has been opened, the actual vacuum will be recorded in the sample log. If the 
initial vacuum is less than 25" Hg the canister will not be used as this would indicate a 
significant leak, more than varying atmospheric conditions due to change in elevation 
between the laboratory and the site. A photo will also be taken of the Summa® canister 
in position so repeated sampling, if necessary, can be performed at the same location 
consistently. 

Upon termination of sample collection, field technicians will record the final vacuum from 
the Summa® canister vacuum gauge. Although Accutest laboratories considers any 
vacuum reading below 15" Hg a valid indoor air sample, for this project a more stringent 
reading below 7" Hg remaining will be considered a valid sample. Sample collection will 
be stopped by closing the Summa® canister valve. Date and local time (24-hour basis) 
of valve closing will be recorded in the sample collection log and chain-of-custody form. 
The flow controller will be removed from the Summa® canister, and the brass plug re
installed on the canister fitting, tightened with a 9/16 inch wrench. The canister and flow 
controller will be packaged in the shipping container supplied by the laboratory. The 
Summa® canister does not require preservation with ice or refrigeration during shipment. 
Appropriate forms and sample labels will be completed as directed by the laborato~ 
(e.g., affix card with a string). Sticker type labels will not be placed on the Summa" 
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canister. The chain-of-custody form will be completed and requisite copies placed in a 
shipping container. The shipping container will be closed and affixed with a custody 
seal to the container enclosure. The container will be shipped to the laboratory via 
overnight carrier (e.g., UPS or Federal Express) for analysis. If samples are shipped on 
a Friday a phone-call will be placed to the laboratory, providing advance notice of 
weekend arrival. The indoor air samples will be analyzed for VOCs by USEPA Method 
T0-15 (Table 6-3) by Accutest Laboratories in Orlando, Florida. 

6.3.8 Documentation 

Documentation, sample handling, chain-of-custody, and shipping will be managed in 
accordance with HAFB-SOP-1 of the HAFB Basewide QAPP (Bhate, 2003a). 

Sampling personnel will use a bound field log book with moisture resistant pages to 
record pertinent sampling information with waterproof ink in addition to any forms 
provided in, or specified by applicable SOPs. The log book will identify project name, 
project number, project manager and telephone number, and principal street address or 
geographic location of the site. Daily field activities and sampling information will be 
entered in the log book on dated, initialed, and serially-numbered pages. Corrections 
will be made to entries by initialed and dated line-out deletions. A diagonal line will be 
drawn across the remaining blank space of the last page of each day's entry. Each 
day's entry will be signed and dated by the author. 

The date and time of sample preparation, collection, and personnel who conducted 
sampling will be recorded with the sample identification number in the field log book and 
on the chain-of-custody form. The names of visitors and any other persons on site will 
also be recorded in the field log book. Sampling personnel will record the ambient 
weather conditions and other conditions at the sampling location that may affect sample 
collection, the apparent representativeness of the sample, or sample analysis. 

Sample nomenclature and labeling requirements are described in Section 7.2.1 of this 
Work Plan. 

6.3.9 Decontamination 

Sampling equipment will be decontaminated as described in HAFB-SOP-2 of the HAFB 
Basewide QAPP (Bhate, 2003a). Equipment to be steam cleaned includes: 

• Geoprobe Systems® DT325 Dual Tube and Macro-Core® MC5 Sampling System 
- prior to each hole 

• OPT drill rigs - prior to demobilization or as needed to remove soil, etc. 

Equipment to be washed with soap and potable water supplied by HAFB includes: 
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• Geoprobe Systems® DT325 and Macro-Core® MC5 System core barrel - prior to 
each use 

• Rotary hammer drill bits- prior to each use 

• Soil sampling tools (spatulas, spoons etc) 

6.3.1 0 Management of Investigation-Derived Waste 

IDW will be managed and characterized in accordance with HAFB-SOP-9 of the HAFB 
Basewide QAPP (Bhate, 2003a). Whenever possible, waste minimization techniques 
will be used to reduce the amount of IDW. IDW generated by installing the new 
monitoring wells and subsequent groundwater sampling activities will be managed and 
characterized according to the following guidelines. Solid waste such as soil core liners, 
empty sand and bentonite bags, personal protective equipment (PPE), and used tubing, 
etc., will be placed in trash bags and disposed of in dumpsters on site for ultimate 
disposal as non-hazardous sanitary waste. 

Drill cuttings and excess soils from sampling will be visually assessed for staining and 
screened with a PID. If the cuttings and/or soils are visibly stained or if they have PID 
headspace readings above background, they will be contained and temporarily staged 
at the FT-31 Landfarm pending receipt of sample analytical results. If analytical results 
indicate contaminants present at concentrations above the landfarm's acceptance 
levels, the material will be properly disposed offsite. If the analytical results indicate 
contaminants present at levels within the landfarm's acceptance levels, the material will 
be land-farmed. If none of the visual, screening, or analytical results based conditions 
are met, the material will be spread around borehole locations (outside of buildings) as 
described in HAFB-SOP-9 of the HAFB Basewide QAPP (Bhate, 2003a). 

Decontamination and purge waters (from monitoring well development and sampling) 
will be locally contained in 5 gallon pails and conveyed to a 1 ,000 gallon portable 
storage tank. The 1 ,000 gallon portable storage tank will be maintained by Nation View 
until disposal through the HAFB WWTP, pending laboratory analysis. Other liquid 
wastes, such as decontamination rinses, are anticipated to be non-hazardous and as 
such, can be disposed of through the HAFB WWTP. 

6.4 Sample Analysis 

This section describes the objectives and procedures associated with the analytical 
program. The analytical strategy for the SWMU 8 RFI has been designed with past 
investigation and soil removal activities in mind. 
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The analytical methods outlined in Tables 6-1, 6-2, and 6-3 of this Work Plan were 
selected based on their ability to provide reliable results which can be used to determine 
whether a given contaminant (or contaminant class) is present at concentrations: 

• Above reporting limits (Rls), 

• Above Rls and below its respective ARAR action level criteria, or 

• Above its respective ARAR action level criteria. 

In several cases, laboratory method detection limits (MDLs) will be used to compare to 
ARARs. Concentrations that fall between the practical quantitation limits (PQL) and the 
MDL will be qualified accordingly. 

The selectivity and accuracy of the selected screening techniques have all been 
adequately proven by virtue of being an accepted method. The screening methods will 
be used to provide near-real-time data and will be supported by offsite definitive 
analytical methods. 

Screening data will be collected in the field during drilling and sampling activities. 
Screening data will be monitored using field instruments such as an Organic Vapor 
Analyzer, Multi-Parameter groundwater meter, and Multi-Gas meter. All screening data 
collected during this RFI will be recorded on appropriate field forms (Attachment E) and 
included in the SWMU 8 RFI Completion Report. 

Analytical chemistry data will be reviewed according to latest revision of the USEPA 
Contract Laboratory Program National Function Guidelines for Inorganic Data Review 
(October, 2004) and Contract Laboratory Program National Functional Guidelines for 
Organic Data Review (October 1999). One hundred percent (100 %) of the analytical 
data will be subjected to review modeled after the USEPA Tier I guideline (USEPA 
Region I, 1996). The Tier I review will include a review of completeness. In addition, as 
specified by the Project Chemist, the definitive data may also be subjected to review 
modeled after the USEPA Tier II guideline (USEPA Region I, 1996). This review will 
compare selected quality control (QC) parameters (holding time, laboratory control 
sample [LCS], method blanks, field blanks, surrogates, matrix spike [MS]/matrix spike 
duplicate [MSD]/Iaboratory duplicate [LD], and field duplicates) and DQOs with the 
acceptance criteria described in the HAFB Basewide QAPP (Bhate, 2003a) and the 
HAFB Basewide QAPP Addendum (in Appendix A of this Work Plan). 

Qualifiers may be applied to data that fails to satisfy the acceptance criteria as detailed 
in the HAFB Basewide QAPP (Bhate, 2003a). Unless otherwise noted, all data 
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validated using the methods noted above will be considered suitable for use in meeting 
the objectives of this study. 

6.4.2 Laboratory Analytical Methods 

Accutest Laboratories, in Orlando, Florida will be completing all analyses of soil, 
groundwater, and indoor air. The soil, groundwater, and indoor air samples will be 
analyzed as follows: 

• VOCs by USEPA Method 82608 (soil and groundwater) 
• SVOCs by USEPA Method 8270C (soil and groundwater) 
• PCBs by USEPA Method 8082 (soil and groundwater) 
• TPH (GRO, ORO, ORO) by modified USEPA Method 80158 (soil and 

groundwater) 
• TAL Metals by USEPA Method 6010B/7470A/7471A (soil and groundwater) 
• TDS by US EPA Method 160.1 (groundwater only) 
• Moisture content by USEPA Method 160.3M (soil only) 
• Dry bulk density by ASTM Method 02937 (soil only) 
• Specific gravity by ASTM Method 01429-86 (soil only) 
• Fractional organic carbon content by ASTM Method 02974 (soil only) 
• VOCs by USEPA Method T0-15 (indoor air) 

H&P Mobile Geochemistry, in Carlsbad, California will be completing all soil-vapor 
analysis as follows: 

• VOCs by USEPA Method T0-15 

SOPs for the analytical methods are not physically included as part of this Work Plan, 
however, the SOPs have been reviewed and can be made available by the laboratory 
upon request. Table 6-4 presents a summary of sample containers necessary as per 
sample media. 

The analytical requirements, including preparation methods, analytical methods, and 
various QA/QC parameters, for soil, soil-vapor, and groundwater samples are 
summarized in the HAFB Basewide QAPP in: 

• Table 3-1 (Project Data Quality Objectives) 
• Table 10-1 (Sample Containers, Preservatives, and Holding Times) 
• Table 13-1 (Extraction and Digestion Procedures) 
• Table 13-2 (Analytical Procedures) 

The screening data, definitive data, field sampling summary, and laboratory QC limits 
for soil, groundwater, indoor air, and soil-vapor are summarized in the HAFB QAPP 
Addendum (in Appendix A of this Work Plan) in: 
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• Table 4-1 (Summary of Additional Characterization Field QC Samples) 
• Table 4-2 (Summary of Laboratory QC Limits for Soil and Groundwater) 
• Table 4-3 (Summary of Laboratory QC Limits for Indoor Air) 
• Table 4-4 (Summary of Laboratory QC Limits for Soil-Vapor) 

As noted previously, for several compounds, MDLs will be used to meet the respective 
ARARs. Where concentrations fall between the POLs and the MDLs, the data will be 
qualified accordingly. 

Samples selected for laboratory analysis will be labeled, handled, and prepared for 
shipment in accordance with HAFB-SOP-1 of the HAFB Basewide QAPP (Bhate, 
2003a). Each cooler containing soil and groundwater samples to be shipped for offsite 
VOC analysis will require a trip blank. Soil and groundwater samples will be placed on 
ice and shipped under strict chain-of-custody to Accutest Laboratories in Orlando, 
Florida. Soil-vapor samples shipped to H&P Mobile Geochemistry, and indoor air 
samples shipped to Accutest, will also require a trip blank to accompany each 
respective shipment. 

Accutest and H&P Mobile Geochemistry will provide Level II laboratory deliverables 
which consist of an analytical report with results and QA/QC summaries. Internal QC 
results, not included as part of the Level II package, will be retained on file at each of 
the offsite laboratories. 

Results for all samples will be presented in hard copy Form-1 and electronic data 
deliverable (EDD) formats. Electronic data shall be delivered in an appropriate format 
such that the data can be uploaded to the project database for subsequent manipulation 
and presentation. 

Standard turnaround times of 2 weeks will be expected for all organic and inorganic 
results. 
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7 DATA MANAGEMENT PLAN 

This section describes the overall data management strategy and plan for the SWMU 8 
RFI Work Plan. 

7.1 Data Management Strategy 

The data management plan will be used to accommodate and manage fixed-based 
laboratory generated data at standard turnaround time (2 weeks). Data to be generated 
includes chemical analytical data, as well as spatial and features information, 
hydrogeologic data, and various supporting data, such as photographs and standard 
daily forms information. 

7.2 Data Type 

Analytical data will be generated by onsite field screening, as well as by offsite 
laboratory analysis. Field screening data generated during this RFI will be managed by 
the NationView report development team, and incorporated into the SWMU 8 
Completion Report. Analytical data generated by the offsite laboratory will be initially 
managed by the respective laboratory's laboratory information management system 
(LIMS) and transferred to the project team for use via EDD and hard copy. Prior to 
project startup, formats for the offsite laboratory EDDs will be final approved to ensure 
smooth transfer and importation of the data into the NationView project database upon 
receipt. 

Upon project completion, the data management system will be used to perform final 
spatial analysis, as well as to support tabular and graphic report development for 
deliverables and miscellaneous project communications as needed. 

7 .2.1 Sample Identification System 

Each environmental, geotechnical, and QAJQC sample collected will be identified on the 
sample label and chain-of-custody records, regardless of type. Sample documentation, 
handling, and shipping will be in accordance with HAFB-SOP-1 of the Basewide QAPP 
(Bhate 2003a). Table 6-4 provides the sample collection information inclusive of the 
container type and quantity for the soil, groundwater, soil-vapor, and indoor air samples 
to be collected during the investigation at SWMU 8. The field duplicate samples will 
appear in sequence with the other samples. 

The sample nomenclature for soil samples collected from OPT boreholes will be as 
follows: 
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SWMU-8-DP05-1 0-a 

Site alpha-numeric identifier: SWMU-8 = Solid Waste Management Unit 8 
Sample type identifier: DP = direct push boring 
Sequential direct push boring number: 04, 05, etc. 
Ending depth of sample interval: 10 
Reserved for quality assurance (QA) sample identifiers: a =field duplicate, TB = 
trip blank, MS = matrix spike, MSD = matrix spike duplicate 

The sample identification nomenclature for groundwater samples collected from 
monitoring wells will be as follows: 

SWMU-8-DP01-a 

Site alpha-numeric identifier: SWMU-8 = Solid Waste Management Unit 8 
Sample type identifier: DP = existing monitoring well nomenclature 
Sequential monitoring well number: 01, 02, etc. 
Reserved for QA sample identifiers: a = field duplicate, TB = trip blank, MS = 
matrix spike, MSD = matrix spike duplicate 

The sample nomenclature for soil-vapor samples collected from below Building 231 and 
232 will be as follows: 

SWMU-8-SV01-a 

Site alpha-numeric identifier: SWMU-8 = Solid Waste Management Unit 8 
Sample type identifier: SV = soil-vapor 
Sequential sample number: 02, 03, etc. 
Reserved for QA sample identifiers: a = field duplicate, TB = trip blank, MS = 
matrix spike, MSD = matrix spike duplicate 

The sample nomenclature for indoor air samples collected from inside Building 231 and 
232 will be as follows: 

SWMU-8-IA-231 

Site alpha-numeric identifier: SWMU-8 = Solid Waste Management Unit 8 
Sample type identifier: lA = indoor air 
Building number: 231, 232 
Reserved for QA sample identifiers: a =field duplicate, TB = trip blank, MS = 
matrix spike, MSD =matrix spike duplicate 

7.2.2 Data Recording 

The following paragraphs describe the data recording activities that will be performed 
for field data, offsite and on site laboratory analytical data, and photographs. 
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7.2.2.1 Field Data 

All information pertinent to a field and/or sampling survey will be recorded on 
appropriate data sheets, or in the project field logbook as described in Section 10.5 of 
the HAFB Basewide QAPP (Bhate, 2003a). Specific data sheets are required by certain 
SOPs. Samplers use a bound field logbook with consecutively numbered pages. 
Entries in the logbook will be made using indelible ink and will include at a minimum the 
following information: 

• Name and address of the field contact (on logbook cover) 
• Date of entry 
• Names and companies of personnel on site 
• General descriptions of each day's field activities 
• Documentation of weather conditions during field activities 
• Location of sampling (e.g., monitoring well) 
• Data points for field equipment derived during calibration procedures 
• Observation of sample or collection environment 
• Identification of sampling device 
• Any field measurements made 
• Sequence of collection of environmental samples 
• Type of sample matrix (e.g., soil, groundwater, soil-vapor, etc.) 
• Date and time of environmental sample collection 
• Field sample identification number 
• Sample distribution (e.g., which laboratory shipped to for analysis) 
• Sampler's name 
• Sample type (e.g., composite, normal, duplicate, other QC, etc.) 
• For groundwater samples, which samples were filtered if any and filter size and 

type 
• Preservative used, if applicable, for the environmental sample 

If an error is made on the document or in the logbook, corrections will be made simply 
by crossing a line through the error in such a manner that the original entry can still be 
read, and the correct information added as the change. All corrections will be initialed 
by the author and dated. 

Each page in the logbook will be signed or initialed by the person making the entries. In 
addition to the information entered into the logbook, the appropriate data forms must be 
filled out as each activity is completed (see forms in Attachment C of this Work Plan). 

7.2.2.2 Laboratory Analytical Data 

The offsite laboratory shall maintain electronic and hardcopy records sufficient to 
recreate each analytical event conducted. The minimum records the laboratory shall 
keep include the following: 
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• Chain-of-custody forms 
• Initial and continuing calibration records including standards preparation 

traceable to the original material and lot number 
• Instrument tuning records (as applicable) 
• Method blank results 
• Internal standard results 
• Surrogate spiking records and results (as applicable) 
• Spike and spike duplicate records and results 
• Laboratory records 
• Raw data, including instrument printouts, bench work sheets, and/or 

chromatograms with compound identification and quantitation reports 
• Corrective action reports 
• Other method and project required QC samples and results 
• Laboratory-specific written SOPs for each analytical method and QA/QC function 

in place at the time of project sample analysis 

7.2.2.3 Photographs 

Any photographic documentation will be recorded in the appropriate logbook. 
Information to be recorded includes: 

• Camera make and model 
• Time and date 
• Photographer 
• Details for the location of the photograph 
• Direction of photograph, preferably measured with field compass 
• Subject of the photograph 
• Significant or relevant features 
• Names of any personnel included in photograph 

7.3 Data Reporting 

Data obtained during drilling activities will be reported according to the Basewide QAPP 
(Bhate, 2003a). In accordance with USAGE Chemical Quality Assurance for HTRW 
Projects Manual EM 200-1-6, October 1997, the investigative data is classified as 
definitive data. The data will be generated using rigorous, analyte-specific analytical 
methods where analyte identifiers and quantitations are confirmed and QA/QC 
requirements have been satisfied. For this project, regular, field duplicate, and 
MS/MSD samples are to be collected concurrently. The data will meet the objectives of 
the project for level of accuracy and precision required, intended use of the data, 
analytical methods, time constraints, and allowable decision errors. Risk evaluation and 
sampling results will be tabulated and summarized in the RFI report for the site. An 
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Environmental Restoration Program Information Management System (ERPIMS) 
submittal is not required for this RFI at SWMU 8. 

7.3.1 Tabular Displays 

All analytical chemistry data will be presented as either Form 1 reports and/or summary 
reports. The Form 1 analytical reports will contain the following: 

• Laboratory Name, address, telephone number, contact person, and location 
where the test was carried out if different from the fixed laboratory address 

• Unique Laboratory Project Number 
• Total number of pages (report must be paginated) 
• Client Project Number (if applicable) 
• Laboratory Sample Identification (if applicable) 
• Client Sample Identification 
• Test Method 
• Matrix and/or description of sample 
• Dates: sample collection, collection time, sample receipt, preparation, and/or 

analysis date 
• Definition of data qualifiers 
• Reporting units 
• Solid samples: indicate dry or wet weight 
• Indication by flagging where results are reported below the quantitation limit 

Laboratories shall provide data deliverables within the standard time specified. 
Analytical results for all samples will be presented in hard copy Form-1 and EDD 
formats. Electronic data shall be delivered in an appropriate format such that the data 
can be uploaded to the project database for subsequent manipulation and presentation. 

Tabular summary reports listing of non-chemical, field measurement data will also be 
generated as part of this project. These summary reports will be created on an as
needed basis to support field sampling efforts and/or final project reporting. 

7.3.2 Graphical Displays 

During the field effort, Figures 6-1, 6-2, 6-3, and 6-4 will be used by the field teams to 
guide their sampling activities. Field technicians will hand-annotate these maps for 
interim documentation of notable spatial information, such as: 

• Indicating which locations have been sampled 
• Documenting in-field sample location adjustments 
• Location of underground and overhead utilities 
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The NationView report development team will perform data input and changes, as well 
as generate requested graphical and tabular reporting documents. Creation of 
presentation quality maps, as well as complex map layouts, and other complex displays, 
analysis, and processing of spatial data, will be performed using desktop global 
information system (GIS) software (such as Environmental Systems Research 
Institute's [ESRI's] ArcGIS program suite). The desktop GIS software will be used to 
produce maps intended for use in reports. 

7.4 Data Archiving 

Hardcopy and electronic data shall be archived in project files and on electronic archive 
media for the duration of the project and for a minimum of 5 years, whichever is longer. 
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8 HEALTH AND SAFETY REQUIREMENTS 

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan 
(Bhate, 2003b) and the Site Specific Addendum to the Basewide HASP, as included in 
Appendix D of this Work Plan for investigation activities. All work must be conducted in 
accordance with the USAGE Safety and Health Requirements Manual, EM 385-1-1, 3 
November, 2003. It is anticipated that no greater than level D PPE will be required to 
complete the site sampling activities. This includes: Occupational Safety and Health 
Administration (OSHA) approved safety shoes, American National Standards Institute 
(ANSI) approved safety glasses (Z87.1) and hard hat (Z89.1-1997: Type 1), sleeved 
shirt and long pants, and as required, hearing protection, leather work gloves, and/or 
nitrile gloves during sampling. 

Site security is part of safety at the site for the investigation. Items of concern include 
the proper designation and demarcation of the investigation boundaries (i.e., Support 
Zone, Contaminant Reduction Zone, and Exclusion Zone) 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 in the 
Basewide HASP (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 Support Zone. This is essential in the 
utility clearance process and it will serve as the demarcation of the site for both project 
and non-project persons. A Contaminant Reduction Zone and/or Exclusion Zone will be 
established as guided by the HASP and site prevailing conditions. 
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9 PROJECT MANAGEMENT PLAN AND SCHEDULE 
OF IMPLEMENTATION 

This section presents the PMP to be used during the performance of the SWMU 8 RFI. 

9.1 Management Control Structure 

During the implementation of the field activities for the SWMU 8 RFI, Mr. Dustin McNeil 
will serve as the NationView Site Manager, Project Geologist, and Site Safety and 
Health Officer (SSHO), overseeing and directing all investigation sampling activities. 
Mr. McNeil will also provide on-site management of any sub-contractors for the project. 
Mr. Jim Moore will serve as the Senior Geologist and Field Team Leader for this project. 
Mr. Frank Gardner will serve as the NationView Project Manager. Mr. David Martin is 
the NationView Corporate Sponsor 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 9-1. The investigation activities are 
anticipated to begin in the spring of 2009 and will last approximately 10 days. 

9.2 Reporting 

A variety of report mechanisms will be utilized throughout the SWMU 8 RFI to facilitate 
communication between HAFB, USAGE, NMED, and Contractors. These reports will 
include the standard quality control and progress reports outlined in the HAFB 
Basewide QAPP (Bhate, 2003a), as well as the Draft and Final SWMU 8 RFI Reports. 
These reports will be instrumental in maintaining and documenting the continuing 
communication between various entities involved in the project. 

A Draft SWMU 8 RFI Report will be prepared and undergo a series of internal reviews 
by NationView prior to submission to USAGE Albuquerque District, as the agency 
service provider, prior to revision and submission to NMED for review. Upon receipt of 
NMED comments, the Draft SWMU 8 RFI Report will be revised to Final format 
accordingly. As needed, a meeting may be requested to address any issues of 
significance that are not readily resolved through standard revision-level processes. 
The NationView Team will be responsible for resolving any issues that rise to that level 
of discourse. 

Specifically, the SWMU 8 RFI Report(s) will include the following elements: 

• Introduction 
• Environmental Setting 
• Source Characterization 
• Sampling and Analysis Results 
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• Data Quality Assurance/Data Quality Control Review 
• Risk Based Evaluation 
• Conclusions 
• Recommendations 

9.3 Records Management 

Project files will contain the following information: 

• Correspondence 

a. External and internal correspondence 
b. Personnel, organization, and responsibilities 
c. Planning and scheduling 
d. QA auditing and inspection reports 

• All Field Generated Data 

• Contractual Documentation 

a. Prime Contract 
b. Delivery Orders I Task Orders 
c. Change Orders 
d. Subcontracts 
e. Competitive bid evaluations 

• Laboratory Analytical Data 

• Submittals/Reports 

• Miscellaneous project information as required 

Project files will be maintained by Project Management and Quality Assurance 
personnel, as supported by designated document control personnel. 
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Table 6-1 
OPT Soil Sampling and Analysis 

SWMU 8 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014.03 

Analysis Method 

voc EPA 8260B 
svoc EPA 8270C 

TAL Metals EPA 6010B/7471A 
TPH ORO EPA 8015B 
TPH GRO EPA 8015B 
TPH ORO EPA 8015B 

PCB EPA 8082 
Moisture Content EPA 160.3M 
Dry Bulk Density ASTM 02937 
Specific Gravity ASTM 01429-86 

Fractional Organic Carbon ASTM 02974 
Content 

VOC (Field Sceening) OVA (Headspace) 

Notes: 
ASTM =American Society for Testing and Materials 
EPA= Environmental Protection Agency 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
VOC =Volatile Organic Compounds 
SVOC = Semi-volatile Organic Compounds 
TAL= Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
DRO = Diesel Range Orangics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 
PCB = Polychlorinated Biphenyls 
OVA= Organic Vapor Analyzer 
OPT= Direct Push Technology 

Primary Duplicates 

18 2 
18 2 
18 2 
18 2 
18 2 
18 2 
18 2 
2 0 
2 0 
2 0 

2 0 

56** 0 

* Estimated, one trip blank will accompany every shipment of VOC samples 
**Headspace collected continuously every 2 feet (estimated footage= 112 feet) 

MS/MSD Trip Blanks * Total 

1 7 28 
1 0 21 
1 0 21 
1 0 21 
1 0 21 
1 0 21 
1 0 21 
0 0 2 
0 0 2 
0 0 2 

0 0 2 

0 0 56 
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Analysis 
voc 
svoc 
TDS 

TAL Metals 
TPH ORO 
TPH GAO 
TPH ORO 

PCB 
pH (field screening) 

Conductivity (field screening) 
Dissolved Oxygen (field screening) 

Temperature (field screening) 

Notes: 

Table 6-2 
Groundwater Sampling and Analysis 

SWMU 8 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014.03 

Method Primary Duplicates 
EPA 82608 6 1 
EPA 8270C 6 1 
EPA160.1 6 1 

EPA 6010B/7470A 6 1 
EPA 80158 6 1 
EPA 80158 6 1 
EPA 80158 6 1 
EPA 8082 6 1 

Multi-parameter sonde 6 0 
Multi-parameter sonde 6 0 
Multi-parameter sonde 6 0 
Multi-parameter sonde 6 0 

EPA = Environmental Protection Agency 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
VOC = Volatile Organic Compounds 
SVOC = Semi-volatile Organic Compounds 
TDS =Total dissolved solids 
TAL =Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
ORO = Diesel Range Orangics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 
PCB = Polychlorinated Biphenyls 
pH= Potential of hydrogen 
* Estimated, one trip blank will accompany every shipment of VOC samples 

MS/MSD Trip Blanks * Total 
1 8 16 
1 0 8 
1 0 8 
1 0 8 
1 0 8 
1 0 8 
1 0 8 
1 0 8 
0 0 6 
0 0 6 
0 0 6 
0 0 6 

Page 1 of 1 



Media Analysis 

Sub-Slab Soil-Vapor voc 
Indoor Air voc 

Notes: 
EPA= Environmental Protection Agency 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
VOC = Volatile Organic Compounds 

Table 6-3 
Air Sampling and Analysis 

SWMU 8 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014.03 

Method Primary 

EPA T0-15 6 

EPA T0-15 2 

* Estimated, one trip blank will accompany every shipment of VOC samples 

Duplicates MSIMSD Trip Blanks * Total 

1 0 1 8 

0 0 1 3 
----· -- - -- -
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Media 
TPH 

EPA Method GRO/DRO/ORO 
(EPA 80158) 

Soil 
8 oz glass jar 

1 

Groundwater 40-mL vial (pre-tared) 
1 

Sub-Slab Soil-Vapor 
N/A 

N/A 

Indoor Air N/A 
N/A 

Notes: 

EPA= Environmental Protection Agency 
TPH =Total Petroleum Hydrocarbons 
ORO = Diesel Range Organics 
GAO= Gasoline Range Organics 
ORO = Oil Range Organics 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
PCBs = Polychlorinated Biphenyls 
TAL= Target Analyte List 
N/A = Not Applicable 
oz =Ounce 
mL = Milliliter 
L =Liter 

VOCs 
(EPA 82608) 

Encore 
3 

40-mL vial 
3 

N/A 

N/A 

N/A 
N/A 

Table 6-4 
Sample Containers by Sample Media 

SWMU 8 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014.03 

Analyte Group (Method) 

SVOCs PCBs TAL Metals 
(EPA 8270C) (EPA 8082) (EPA 6010Bn471A/7470A) 
4 oz glass jar 8 oz glass jar 8 oz glass jar 

1 1 1 

1-L amber 1-L amber 1-L amber 
1 1 1 

N/A N/A N/A 

N/A N/A N/A 

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

Total Dissolved Solids VOCs 
(EPA 160.1) (EPA T0-15) 

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

1-L amber N/A 
1 N/A 

N/A 
400-mL SUMMA 

Canister 

N/A 1 

6-L SUMMA Canister 
N/A 
N/A 1 

Page 1 of 1 



Name 

Mr. David D. Martin 

Mr. Frank Gardner, P.G. 

Mr. Jim Moore, P.G. 

Mr. Dustin McNeil, P.G. 

Mr. Brian Muller, CIH, CHMM 

Notes: 
P.G. = Professional Geologist 

Table 9-1 

Key Personnel and Responsibilities 

SWMU 8 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014.03 

Project Title/Assigned Role 

Program Manager 

Project Manager 

Field Team Leader/Sr. Geologist 

Project Geologist/SSHO 

Health and Safety Manager 

SSHO = Site Safety and Health Officer 
CIH = Certified Industrial Hygienist 
CHMM = Certified Hazardous Materials Manager 

Phone Numbers 

Cell: (205) 908-0731 

Cell: (303) 386-6454 

Cell: (303) 929-4840 

Cell: (303) 895-1963 

Office: (205) 918-4032 
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Section C- Descriptions and Spec ifications 

Scope of Work 
Holloman Air Force Base (AF B 

U.S. air Force 49 CES/CEV 
RC RA Facility Investigations (Rf.'ls) 

At 

SWMLI 8, SWMl1122, and S\VMll 183 , 
Contract No. W912PL-07-D-0050 Task Order # L>MOI 

14 May 2008 
Revised 3 Jun e :wos 

1.0 GENERAL: The Contractor shall fumish all services, pe1mits, materia ls, supplies, plant, labor, equipment, 
studies, superintendence, travel, and any and all other services as required in connection with the tasks contained 
in thi s scope of work (SOW). The Contractor, it's subcontractor(s) and appropriate employee(s) of each, 
hereinafter collectively called the "contractor", shall be responsibl e for obtaining and maintaining any 
registration or certification as required by the various Federal, State. and Local regulatory agencies, and any 
other registrations, certifications, licenses, pennits, warrants, or other credentials or penni ssions req uired to 
pet-form the contracted tasks. The contractor shall obey all laws and regulations of the Un ited States, the State 
of New Mexico, and the governmen t agencies having jutisdiction over the acti viti es in this SOW. The 
contractor is responsible for determining which laws and regulations apply to a particular task. although the 
Contracting Officer Representative (COR) may require additional legal or regulatory compliance as that person 
may determine is required. 

2.0 PROJECT DURATION: The duration of' this project is anticipated to be app roximatel y 730 days. 

3.0 PROJECT SlTE SPECIFIC REQUIREMENTS: 
3.1 SWM U 8, BUILDlNG 231-0il Water Separator (KWRD076044) 
Contractor shall prepare an RFI work plan to determine the nature and extent of so il and groundwater 
contamination extending under Buildings 231 and 232. Up to 40 locations will require soi l and groundwater 
sampling for VOCs, SVOCs, TPH, TAL Metals, and PCBs usin g DPT. Many of the locations will be 
within the buildings where low overhead clearance will require specialized DPT eq uipment. The contractor 
will perfom1 a risk assessment to include development of site-speci ftc standards for identified contaminants 
of concern. A co mpreh ensive RFI Report documenting the investigation and risk assessment is required 
3.2 SWMU 122, BUILDING 702- WASTE OI.L TANK (KWRD076046) 
Contractor shall prepare an RFT Work Plan to delineate nature and extent of soi I and groundwater 
contamination associated with the fom1er waste oil tank. Up to 50 locations will require soil and 

gr<!un9water sampling for V0~~~':{9C:s, TPti1 l AL . r:1_e_!a.I~,_a~J~ PC_Bs ~Si!1g _l2_PL_Estimated ~~ptl! to 
groundwater is I 0 ft. Additionally, the contractor will perform a ri sk assessment to include development of 
site-specific standards for identified contaminants of concern. A comprehensive RFl Report documenting 
the investigati on and risk assessment is required. 
3.3 SWMU 183-Holloman AFB Sewer Lines (KWRD076048) 
The contractor will implement an existing TRIAD RFI Work Plan that will assess the entire HAFB sani ta ry 
sewer line system (- 23 miles of pipe) for releases to the environment (Phase 1). The contractor shall 
perf01m soil and groundwater sampling at approximately 250 locations in the immediate proximity of the 
sewer lines in a phased approach using the sampling planning logic presented in the RFI Work Plan. Using 
DPT and/or conventional auger dtilling, confinnation of releases (Phase II ) to the environment will be 
initially determined by VOC analysis for soil and groundwater with NELAP ce1iified onsite laboratory and 

additional nitrate and TDS analysis for groundwater. Due to slow recharge conditions at Holloman, 
groundwater samples will require the installation of temporary I inch PVC wells at approximately 170 
locations. The investigation will be conducted using the TRIAD approach described on the EPA web site 
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N.!rr;L/_\Y..!I~":'_,_(,;p a . gQVI ti o/c har . h tm . TR lAD requires intense real time senior oversight and real- time 
correspondence with all stakeholders, especially the regulatory community. Contractor will perform H--lotsk'
asst..'f;~ m en!-ltl-fH & Ii i tte-ti€-l'e-1 0 flll-leHH:l·f.:..Si·te--5-f.l e€-if~e-s-ttt·ltEitt-ffis.'~() F-f(~ tmH.J..iefl-e-e HH±I~ti·Hi!cl i-lS-H·i.:..c;fHW\..'"1 ' 1 1·,-,'\

etl-IHtJFe heH!'i-i·vt!-11.-f'-1-f?e l~f»'l-46€-HHle iHi+l-g--t·he-i+we;;+fg-at~HEI-Fi-s.Ji--e.v.,~I·Hil-tfH 11-ifr·Fetl<l-i-Fe<!.,.. P l1 as e I and II of 
the invest iga ti on and provide a draft and fin al Dma Summary Report whi ch will repo rt on all comaminant 
detec ti ons and conlirmatin n. The Da ta Summary Report shall als,, i11 c lu de n:!c ommeml ~ ti o n s for necessa ry 
furt her study to ch.: lim!ate any detected contaminants. Phase J[J inves ti gations (Optio nal itcm I ) will address 
plum <.: de li m:al ion . Phase IV (Optional Item~) will address reccp turs and pa th wa ys and eva luate assoc iated 
ri sk in thl' fon 11 of a ri sk assessment. The Ri"'l tdraft and fi nal) Reports will be Optional Item 3. 

4.0 I>ROJECT TASKS. The contractor shall prepare two (2) separate work plan s, one for SWM U 8 and one for 
SW MU 122. The workplans for SWMU I 83 have already been generated and accepted by the 49 CES/CEV. 
The draft and final workplans will be prepared in WORD and submitted for review and approval by 49 
CES/CE V prior to initiation of field work. The contractor shall submit a proposed schedul e for approval within 
14 clays of award . Following approval of the schedule and workplans, the contractor shall proceed with the 
execution of all field acti vities, Upon completion of fi eld activiti es and receipt of analytical , th e contractor shall 
prepare and submit a draft and final RFI Reports for SW ML I g and In , that will include a ri sk assessment. The 
lateral and verti ca l ex tent of con tamination , ri sk assessment and RFI Report for SWM lJ I 83 are optional items I 
through 3.descrihed in Section s 9.0, I 0.0 and 11 .0 of thi s scope of work. 

4.1 Schedule. The contractor will provide a proposed schedule for the 49 CES/CEV review and approval 
within two (2) weeks after contract award. 

4.2 Workplans. The contractor shall prepare two (2) separate workplans, one for SWMU 8 and one for 
SWMU 122. The workplans shall be similar to those previously prepared for SWM U investigations, and 
shall include, but not be limited to a Sampling and Analysis Plans (SAP ), Health and Safety Plan (HASP), 
and Quality Control Plan (QAP). The individual plans shall describe in sufficient detail all planned proj ect 
activiti es including methods, equipment, sample locations, sample handling, chemi cal analysis, and other 
necessary information to comply with the requirements of a RCRA Facility Investigation . The contractor 
shall detennine the appropriate guidance and ARARs and seek concurrence from the 49 CES/CEV or 
USACE Proj ect Manager. 

4.3 Fieldwork. The contractor will execute the field investigation activities in accordance with the 
approved workplans discussed in paragraph 4.2 and the previously prepared workplan for SWM U 183 
(Phase I and II), and in compliance with all applicable regulatory guidance, laws, and procedures. The field 
activities must comply with OSHA and Corps of Engineers Safety Manual EM 385-1-1 . 

4.4 RFI Reports . The RP I reports must contain sufficien t detail to be able to achieve regulatory 
concurrence regarding extent of contamination and sufficient tisk analysi s to determine that no further 

_ ac_~igJJ _is_reqpjr"q i f_ap_pJ:QPi iate" __ __ ____ _ _ _ _ . -· ____ . ___ _ . ______ _ 

5.0 PERFORMANCE OF WORK. The contractor in perfom1ance of the work shall adhere to the following 
guidelines: 

5.1 The contractor shall furnish sufficient technical , supervisory and administrative personnel at all times to 
ensure the work if performed in accordance with the delivery schedule. Professional level skills and 
management practices are required in the performance of this contract. Accordingly, the contractor shall 
establish an effective Quality Control program to assure that the end product meets professional 
standards and complies with the contractual requirements. 

5.2 Meetings/conference calls shall be held when requested by the 49 CES/CEV, the contractor, or the 
USACE Contracting Officer (CO) for discussion of questions and problems relating to the work required 
under the contract. The contractor, its subsidiaries, affiliates or associates shall not release any 
information regarding the project to technical societies, news media or the general public without first 
obtaining petmission. 
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6.1 Communication and Meetings. The contractor sl1:.dlmaintain tile records of a ll communications 
throughout the projec t duration. Included will be records of conferences. meetings, cl iscussions . directions. 
a~:,•Teements, conversations. site visits. facsimil e transmissions. letters , submittals. and any other forms of 
communication participated in by the contractor pertinent to th e project. The records shall identify 
personnel in vo lved. date. times. subjects, conclusions. directives. <md action taken. All work sha ll be 
accompl ished with adequate intemal control s and review procedures. which wi ll eliminate conf·l ict, errors, 
omission and ensure technical accuracy. 

6.1. 1 Government Managers. The Govemment's Contracting Offi cer is Theresa Armijo at 
(505) 342-3458. The Holloman Air Force Base, 49 CES/CEV Project Manager is 
David Scruggs at (575) 572-393l.The USACE Project Manager is Carol Wies, (505) 
342-3477. The 49 CES/CEV will assume inspector duties to ensure field work and 
reporting are technically adequate; any contract changes , modi fica lions , etc . must be 
approved by the USACE CO listed above. 

7.0 DOCUMENTS: 
1J. Required Documents. As indicated above the documents 

The deliverable documents described in this SOW shall be considered "Draft" in th e sense that they have 
not yet been reviewed and/or accepted by the members of the technical review team or the CO. The 
reviewers wi ll be determined by the 49 CES/CEV lead, and may include reviewers from, USACE , NMED, 
CES/CEV and other regulatory agencies. Each draft document shall be reviewed and accepted prior to 
proceeding. In all aspects "Draft", "Draft-Final" m1d "Final" reports shall be complete, and he free of 
engineering, grammatical and typographical errors. All documents sha ll have the proj ect title, site name, 
site location , state of document (draft, finaL etc.), contract number, elate, on the cover sheet an d any binders 
included in the submittals. All maps, drawings and associated data shall be provided in AutoCADD 
(*dwg) fom1at. The final report shall be provided on diskette in MS Word for Wi ndows format. 

7.1.1 Review. The contractor shall compl y with the review process as outlined below. The 
CES/CEV, USACE, NMED and/or EPA may fum ish the contractor review comments on the 
submittals at the vario us milestones. The contractor shall compl y with the rev iew comments 
in the development of documents for the next milestone. [f any review comment requires 
clarification and/or amplification to assure compliance, the contractor shall verbally notify the 
Project Coordinator(s). After each review, the contractor will be fumished comments to be 
annotated and rctumecl to the Government. Comments shall be annotated with a C-Concur, D
Do not concur, E-Exception, or X-Delete. Comments annotated with a D, E or X must be 
documented 

~hanges in work.as a re~-~t!~ of r~vi!!w comments wi l1 n~t be considen:_d a change to the _task 
order unless significant change in scope is involved. 

8.0 DOCUMENT AND l.NYOICE SUBMITTALS: 
All submittals under th is contract including submittals, invoices, and records of correspondence shall be 
submitted to: 

Carol Wies 
Albuquerque District Corps of Engineers 
CESPA-PM-M 
4101 Jefferson Plaza NE 
Albuquerque, NM 87109 



Report and Workp lan submitta ls sha ll be provi clt:cl to: 

Dav id Scruggs - 49 CES/CEV 
550 Tabosa Ave 
Hol loman Air r orGe Base. NM 88330 

1J.II OPTION ITEM J: SWM U I o.\. Phase lll investigations will add ress plume delint::ation. 
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Thl· con tractor shall implement an t.: xisting TR IAD RF I 'Wo rk Plan to perform contaminant delineation . l ls ing OPT 
and/or L:onven tional auger drilling. verti ca l and lateral extent ol"comaminants detec ted and confirmed in Phase I and 
II sha ll he estab li shed f"or each contami nant plullle in soil and/or ground water as appl icable. Uue tn slo w rcc h<trge 
conditions at Hol loman. groundwater samp les wi ll req ui re the install ati on or temporary I inch I' VC wel ls. T he 
investig<ttion wil l be conducted using the TRIAD approach described on the El' i\ web site 
http: //www.epa.!!ov/tio/char.htm . 'T R.lA.D requires intense realtime senior oversight and rea l-time correspondence 
with all stakeholders, especially th e regulatory community. 

FOR 12STIMATING PURI'OSES T HE CONTRACTOR SH/\ I,L ASSUME PHASE Ill U l~ LIN I'. ATION vV ILL 
RCQU III..E THE rOLLOWIN G: 

I. 120 LOCAT IONS FOR THE INSTALLAT ION OF I INC H TEMPORAl{\' WELLS WITH AN AVE RAGE 
DEPTH OF 25 FEI2T USING DlRECT PUSH TECHNOLOGY. PROVIDE COST PER FOOT OF 
DR ILLING TO INCLUDE LABOR AND MATERIALS FOR INSTALLATION AND SAMPLING OF 
WELLS. 

2. 50 LOCAT IONS FOR THE INSTALLATlON Of 2 INCH TEMPORAR \'WELLS WITH AN!\ VERAGE 
DEPTH OF 40 FEET US LNG HOLLOW STEM AUCiER. PROV IDE COST PER FOOT OF DR ILLING TO 
INC LUDE LABOR AND MATEI'lALS FOR INSTALLAT ION AND SA MPLI.N Ci OF WELLS. 

:1. PROVID E ANA LYTICAL COST ASSOC IATED WITH THE WELL INSTA LLAT ION AS PI:: R T HE 
WORK PLAN. 

10.0 OPTIO N ITEM 2: SW MU I R3 . Phase IV wi ll address receptors and all pathways and evaluate associated 
ri sk in the fo rm ora ri sk assessment. The contractor will perfo rm a 1isk assessment to include deve lopment ol"site
spec i fie sta nd ards for identifi ed con taminams of concen1. 

FOR EST IMAT ING PURPOSES T HE CONT RACTOR SHALL ASSUME PHASE IV W ILL REQU IRE THE 
rOLLOW ING: 

I. CO LLECT ION OF UP TO 30 AMBIENT AIR SAl\IIPLES UTILIZING SUMMA CANN ISTE RS lNSIDE 
AFFECTED BU ILD INGS. PROV IDE COST rOR LABOR MATERIALS FO R SAMPLE COLLECT ION 
AND ANALYS IS. 

2. _J:];:_E. I:QB · QLR.lSJLllA.s.E D__E A.LU_A.IlO.N.ll&L~ G..V..AP..QIUtiliA.LAJ lONAND_D.ERM.AL 
EXPOSURE PATHWAY. ASSUME fLFTEEN SEPARATE AND DJST INCT AREAS WlLL REQU iRE 
RISK EVALUAT ION AND PROV IDE UN IT COST PI2R AREA. 

11 .0 OPTION ITE M 3: T hc SWMU 183 RF I (draft and fi nal) Report will beOptiomii lt em 3. 
The Contractor shall prepare an RF I Repo rt that defines the work perfo nned to detennine the nature and extent of 
so il and gro undwater contamination at SW M U 183. The report sha ll desc ribe the number of pushes executed at 
each location, the soil and groundwa ter samp ling resu lts lor fo r VOCs. SVOCs. TPH, TAL Metals, and PCI3s. A 
compre hensi ve RF I Report documenting the investiga tion and risk assessment prepared under Option Item 2 is 
req uired. 
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Soil Gas Probe/Implant Construction 

Materials, nylon tubing, Teflon tubing, or stainless steel tubing 

Diameter: nominally 1 /8" OD or ~, OD 

Length: Cut to desired length within or just below base of slab 

Tip: SS, AI, ceramic, plastic (typically no tip required for sub-slab) 

Surface Termination: Swagelok fittings or valve 

Refer to Photos 1 and 2. 

Notes: 

• Stainless steel and nylon tubing are preferred over Teflon due to lower 
adsorption. Nylon tubing is more flexible and easier to work with than 
stainless steel tubing. 

• Tips (aluminum, ceramic, SS) can be put on the end if desired to give a 
longer screen interval, but typically are not used for sub-slab samples. 

• Various surface terminations are available and the selection often 
depends on whether the probes are temporary or permanent and whether 
they need to be installed flush with the surface. 

Probe Installation Protocol 

1. Ensure all sub-slab utilities (public and building specific) are marked 
prior to installation. 

2. Drill a W' to 1" OD hole through the slab with a drill and spline bit. Do 
not use water. If dust prevention necessary, cover the location with a 
towel/cloth and drill through a pre-cut hole in the cloth (Photo 3). 

3. Measure slab thickness. Cut tubing to appropriate length to reach base 
of slab and to give required type of surface termination (flush, recessed, 
protruding). If a flush or recessed surface termination is required, a 
larger diameter hole (1") in the upper 1-inch of the slab may be useful 
to leave enough room for the fitting on the probe tubing (Photo 4 ). 

4. Insert tubing. Add sand to cover tip with about 1 inch of sand. 

5. Grout to the surface using bentonite (if temporary installation) or 
cement (if permanent installation). 

6. Wait 15 to 30 minutes prior to sampling for bentonite to congeal. 
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Soil Gas Sample Collection 

Since sub-slab sampling is from very shallow depths (typically 2" to 6" below 
surface), minimum purge volumes and low volume samples are preferred to 
minimize potential breakthrough from the surface. Tracer/leak gas is 
necessary to ensure breakthrough does not occur. 

Materials: 1/8" or%" OD nylon or Teflon tubing. 

Sample Canister: syringe, tedlar bag, SS canister, gas-tight glass. 

Plastic 3-way valve. 

Vacuum gauge and sampling train as necessary. 

Notes: If canisters with flow chokes are used, ensure flow chokes are 
dedicated to the canister or cleaned before reuse on another canister. 

1. If syringe samples only to be collected, connect syringe to probe 
tubing using a 3-way valve (Photo 5). If the syringe is connected 
directly to the probe implant, no purging is required. If a connecting 
tube is used between the syringe and the implant, purge out 4 dead
volumes of the connecting tubing (- 4 cc/ft for 1/8"00 tubing and 20 
cc/ft for%" OD tubing). Leave syringe connected to implant tubing . 

2. If canister samples are being collected, connect 60 cc syringe to 
sampling train (if one is used) and purge out 4 dead-volumes of the 
connecting tubing plus the sampling train (Photo 6). 

3. For canister samples, check canister vacuum immediately before use. 
Ensure any flow chokes & filters have been flushed between samples 
and all connections/fittings are tight. . 

4. For canisters with valves (not mini-cans with quick-disconnects), 
connect canister to sampling train or connecting tubing. Do not 
connect mini-cans with quick-disconnects until step 6 

5. Place tracer/leak compound, typically iso-propanol, butane, or 
difluoroethane, around the implant at the ground surface and at 
connections in the sampling system. Liquid tracers are easily 
emplaced by wetting a paper towel and wrapping around the test 
locations. Vapor tracers require either multiple canisters for each test 
location or a device to hold the vapor near the test location (such as a 
cover at the surface). 
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6. Once leak compound in place, open 3-way valve and collect soil gas 
sample in syringe. For canister samples with valves, open valve. For 
mini-cans with quick-disconnects, remove purging syringe and 
connect mini-can to sampling train (Photos 7 & 8). 

7. If measurements with a portable meter to be made (e.g. oxygen), 
conduct measurements after collection of the soil gas sample(s) for 
VOC analysis. 

Notes: 

• For larger canisters (> 1 liter), sample flow rates are not to exceed 500 
mllmin (200 mllmin for CA-EPA) to minimize potential for vacuum 
extraction of contaminants from the soil phase. 

• The presence of the tracer compound in the analysis confirms a leak and 
another sample is collected until no leak is detected (if on-site analysis 
exists). 

• If large volume canisters used (3 or more liters), a purge volume test may 
be required to ensure sample dilution from other zones is not occurring. 
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Field Records 

The field technician maintains a log sheet summarizing: 

• Sample identification 

• Probe location 

• Date and time of sample collection 

• Sampling depth 

• Identity of samplers 

• Weather conditions 

• Sampling methods and devices 

• Soil gas purge volumes 

• Volume of soil gas extracted 

• Vacuum of canisters before and after samples collected . 

• Apparent moisture content (dry, moist or saturated etc.) of the sampling 
zone 

• Chain of custody protocols and records used to track samples from 
sampling point to analysis. 
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Photo 1 - Soil gas sampling materials: sample collection 
train, vapor implants, mini-can (400 cc), purging syringe. 

Photo 2- Sub-slab vapor implant (1/8" 00) and cap. Nylon 
tubing can be cut to any length. 
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Photo 3- Drilling hole through slab (1/2" 00). 

Photo 4 - Surface completions. Left: tubing coiled in hole. Removable 
plug installed to make flush with surface. Right: cemented flush to 
surface (hole slightly recessed purposely to enable fitting to be visible 
in photo). 
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Photo 5 - Collecting sample with 60 cc syringe. Note 
small dead-volume of tubing connecting syringe to implant. 

Photo 6- Purging implant & sampling train with 60 cc syringe. 
Note small dead-volume of tubing connecting syringe to implant. 
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Photo 7- Collecting soil gas sample in mini-can (400 cc). 

Photo 8 - Collecting sample in larger canister (6 liter). No 
sampling train is required since the canister is already equipped with 
valve, vacuum gauge, and flow choke. 
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GEOPROBE® DT325 DUAL TUBE SAMPLING SYSTEM 

STANDARD OPERATING PROCEDURE 

Technical Bulletin No. MK3138 

PREPARED: November, 2006 
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A. Assembled outer casing with sample sheath and liner 
driven to collect soil core. 

B. First soil core retrieved with sample sheath and liner. 

C. Sample sheath with new liner inserted into outer casing. 
Outer casing section, light-weight center rod, and drive 

I 
caps added to tool string. 

D. Tool string driven to collect soil core. 
-E. Inner rod string and sample sheath removed to retrieve 

D. E. .;::: 
second soil core. -

Collecting soil cores with the DT325 Dual Tube Sampling System. 



p Geoprobe Systems' 

Geoprobe® and Geoprobe Systems®, Macro-Core8 , and Direct Image® 
are Registered Trademarks of Kejr, Inc., Salina, Kansas 

©2006 Kejr, Inc. 
ALL RIGHTS RESERVED 

No part of this publication may be reproduced or transmitted in any 
form or by any means, electronic or mechanical, including photocopy, 

recording, or any information storage and retrieval system, without 
written permission from Kejr, Inc. 
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1.0 Objective 

The objective of this procedure is to collect a representative soil sample at depth through an enclosed casing and recover it for 
visual inspection and/or chemical analysis. 

2.0 Background 

2.1 Definitions 

Geoprobe®*: A brand name of high quality, hydraulically-powered machines that utilize both static force and percussion 
to advance sampling and logging tools into the subsurface. The Geoprobe® brand name refers to both machines and tools 
manufactured by Geoprobe Systems®, Salina, Kansas. Geoprobe® tools are used to perform soil core and soil gas sampling, 
groundwater sampling and testing, soil conductivity and contaminant logging, grouting, and materials injection. 

*Geoprobe® and Geoprobe Systems® are registered trademarks of Kejr, Inc., Salina, Kansas. 

DT325 Dual Tube Sampling System: A direct push system for collecting continuous core samples of unconsolidated 
materials from within a sealed casing of Geoprobe® 3.25-inch (83 mm) OD probe rods. Samples are collected and retrieved 
within a sample sheath and liner that is threaded onto the leading end of a string ofGeoprobe® 1.25-inch (32 mm) OD light
weight center rods and inserted to the bottom of the outer casing. Collected samples measure up to approximately 2,600 
ml in volume in the form of a 1.85-inch x 59-inch (47 mm x 1499 mm) core when using common equipment options. 

Liner: A 2.1-inch (53 mm) OD thin-walled, PVC tube that is inserted into the outer casing on the leading end of the inner 
rod string for the purpose of containing and retrieving core samples. Liners are available in two configurations; a simple 
open tube or a tube with a core catcher permanently attached to the leading end. Nominal liner lengths include 1 meter, 
48 inches, and 60 inches. 

**Nomina/liner length identifies the length of tools with which the liner is used. The actual end-to-end lengths of the various 
DT325 liners will differ from the specified nomina/lengths. 

Core Catcher: A dome-shaped device positioned at the leading end of a liner to prevent loss of collected soil during 
retrieval of the liner and soil core. Flexible fingers at the top of the core catcher are pushed outward by soil entering the 
liner during advancement of the tool string. As the filled liner is subsequently retrieved, the fingers of the core catcher 
move back inward, effectively closing off the end of the liner and limiting soil loss. The core catcher designed for the 
DT325 system is made of PETG material and is permanently fused to the liner. 

2.2 Discussion 

Dual tube sampling gets its name from the fact that two sets of probe rods are used to retrieve continuous soil core 
samples from the subsurface. One set of rods is driven into the ground as an outer casing (Fig.2.1 ). These rods receive the 
driving force from the hammer and provide a sealed casing through which soil samples may be recovered. The second, 
smaller set of rods are placed inside the outer casing with a sample liner attached to the leading end of the rod string (Fig. 
2.1 ). These smaller rods hold the liner in place as the outer casing is driven to fill the liner with soil. The inner rods are then 
retracted to retrieve the full liner. 

Standard Geoprobe® 3.25-inch OD probe rods provide the outer casing for the DT325 Dual Tube Soil Sampling System. A 
cutting shoe is threaded into the leading end of the rod string. When driven into the subsurface, the cutting shoe shears 
a 1.75- or 1.85-inch OD soil core (depending on cutting shoe option) which is collected inside the casing in a clear plastic 
liner. 

The second set of rods in the DT325 dual tube system are Geoprobe® 1.25-inch OD light-weight center rods. A sample 
sheath with PVC liner is attached to the end of these smaller rods and then inserted into the casing. The 1.25-inch light
weight center rods hold the sample sheath tight against the cutting shoe as the outer casing is driven to collect the soil 
core. Once filled with soil, the sample sheath and liner are removed from the bottom of the outer casing by lifting out the 
1.25-inch center rod string. 
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The outer, 3.25-inch probe rods provide a cased hole through which to sample. The main advantage of sampling through 
a cased hole is that there is no side slough to contend with. In addition, the outer casing effectively seals the probe hole 
when sampling through perched water tables. These factors mean that sample cross-contamination is eliminated. The 
DT325 sampling system is therefore ideal for continuous coring in both saturated and unsaturated zones. 

Solid Drive Tip 

A Solid Drive Tip (28509 or 27763) can be placed on the leading end of the inner 1.25-inch rod string in place of a sample 
sheath and liner (Fig.2.2). When installed in the outer casing, the drive tip firmly seats within the cutting shoe and effectively 
seals the tool string as it is driven into the subsurface. This enables the operator to advance the outer casing to the bottom 
of a pre-cored hole or through undisturbed soil to reach the top of the sampling interval. 

Grouting 

The DT325 system allows bottom-up grouting through the primary tool string. This means that a cement or bentonite 
grout mix can be pumped through the outer casing as it is withdrawn from the ground. This is in contrast to most other 
soil samplers which require driving a second set of tools back down the probe hole in order to deliver the grout mix. 

Monitoring Welllnstollation 

An expendable cutting shoe enables the operator to install a Geoprobe® prepacked screen monitoring well through the 
outer casing of the DT325 Dual Tube System. After the collection of continuous soil cores to the desired depth, prepacked 
screens can be inserted to the bottom of the outer casing on the leading end of a PVC riser string. The well is finished, 
complete with grout barrier, bentonite well seal, and a high-solids bentonite slurry/neat cement grout, during retrieval of 

the outer casing. 

Groundwater and Soil Gas Profiling 

The DT325 system can be combined with a simple screen to conduct vertical profiling of groundwater or soil gas quality 
through the leading end of the outer casing. Utilizing the Geoprobe® Groundwater Profiler (Geoprobe® 2003) with the 
DT325 system provides access to groundwater or soil gas (Geoprobe® 2006) at multiple depths in a single push. In addition, 
hydraulic conductivity testing may be performed through the groundwater profiler tool string with the Geoprobe® 
Pneumatic Slug Test Kit (Geoprobe® 2005). 

A DT325 Drivable Profiler Head (21379) adapts the groundwater profiler to the inner 1.25-inch rod string of the DT325 
system. The profiler head is machined to fit within the DT325 cutting shoe. An 0-ring on the profiler head provides a 
watertight seal to prevent groundwater flow into the outer casing when conducting slug tests through the groundwater 

profiler screen. 
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Inner rod string raised to 
retrieve filled liner -~ 

Inner Rod String 
( 1.25-in. OD light-weight 

center rods) 

Outer Casing 
(3.25-in.OD probe rods)~ 

Soil is collected within 
Sample Sheath and liner -.-._ 

as tool string is advanced. "\ 
I\ 

Figure2.1 
Outer casing driven with sample sheath and liner. 
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Inner rod string raised to 
retrieve Solid Drive Tip 

Inner Rod String 
( 1.25-in. OD light-weight 

center rods) 

Outer Casing 
(3.25-in.OD probe rods) 

Solid Drive Tip 

Figure2.2 
Outer casing driven with solid drive tip. 
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3.0 Tools and Equipment 

The following equipment is required to operate the DT325 Dual Tube Sampling System. Refer to Figure 3.1 for identification 
of the specified parts. 

DT325 Sampler Parts* Quantity Part Number 
DT325 Sheath DriveHead ............................ ................................................................ ............ -1- .............. ................... 10212 
DT325 Sample Sheath, 72-in. length .......... .............................. ............................................. -1- ................................. 2680S 
DT325 Sample Sheath, 60-in. length ........................................................................... ....... ... -1 - ............... .................. 26719 
DT325 Sample Sheath,48-in. length ........................ .... ......................................................... -1- ........................... ...... 27711 
DT325 Sample Sheath, 1-m length .................. ....................................... ...................... ........ -1- ................................. 27712 
DT325 Cutting Shoe, standard, 1.85-in. ID ............................. ............................... ....... .... ... -1- ................................. 28508 
DT325 Cutting Shoe. optional, 1.75-in. ID ........................................................................... -1- .. .... .. ......................... 26720 
DT325 Expendable Cutting Shoe Holder ................ ............................................................ -1- ................................. 28339 
DT325 Expendable Cutting Shoe, 1.75-in.ID ....................... ....................................... ....... -1- .. ............................... 28341 
DT325 Solid Drive Tip, for standard (28508) cutting shoe .. .......................................... -1- ......................... ........ 28509 
DT325 Solid Drive Tip, for optional cutting shoe (28341) and 

expendable cutting shoe (26720) ........ ............................................................................ -1- ................................. 27763 
Replacement 0-rings, for DT325 solid drive tips 

(28509 and 27763), pkg. of 25 ....................................................................................... Variable ............................ 13942 
DT325 Liner Retainer .................................................. ...... .......................................................... -1- ................................. 26718 
0 -rings, for DT325 liner retainer (26718), pkg. of 25 ................................................... Variable ............................ 28379 
DT325 Liner Retainer, without 0 -ring groove ................................................................... -1- ................................. 31039 
DT325 Liner Retainer Wrench ........................................................................................ ....... .. -1- ................................. 27838 

DT325 Liners and Accessories Quantity Part Number 
DT325 Liner Spacer, pkg. of 21 ........................................................................................... Variable ........................... 29609K 
DT325 Liner Spacer Head ........................... ...................... ........................... ............................. -1- ................................. 29358 
DT325 PVC Liner, 60-in. length, box of 43 .......................................................... ............ Variable ....... .................. DT3260K 
DT325 PVC liner, 48-in. length, box of 43 ...................................................................... Variable ......................... DT3248K 
DT325 PVC Liner, 1-m length, box of 43 ......................................................................... Variable ......................... DT3239K 
DT325 PVC Liner with Core Catcher. 60-in.length, box of 43 .................................. Variable ....... ..................... 27813 
DT325 PVC Liner with Core Catcher, 48-in.length, box of 43 .................................. Variable ............................ 27814 
DT325 PVC Liner with Core Catcher, 1-m length, box of 43 .................................... Variable ............................ 27815 
DT325 Vinyl End Caps. pkg.of84 (42 pair) .................................................................... . Variable .. .......................... 17762 
DT325 Liner Cutter ............................................................... ....................................................... -1- ................................. 26155 
Universal Liner Holder ............................................................................................................... -1- ........ : ........................ 22734 

Probe Rods and Accessories* Quantity Part Number 
GH60 Threadless Drive Cap, 3.25-in. rods.,. .................................. ...................................... -1- .................................. 9742 
Pull Cap, 3.25-in. rods ................................................................................................................. -1- ................................. 13257 
Probe Rod, 3.25-in. OD x 60-in. length ............................................................................. Variable ............................. 9040 
Probe Rod, 3.25-in. OD x 48-in. length ............................................................................. Variable ............................ 10594 
Probe Rod, 3.25-in. OD x 1-m length ................................................ ................................ Variable ........ .................... 13925 
Probe Rod, 3.25-in. OD x 12-in.length ................................................................................ .. -1- ................................. 13672 
Replacement 0-rings, for 3.25-in. probe rods, pkg. of 25 ......................................... . Variable ............................. 9960 
Centering Drive Cap, 1.25-in. rods ......................................................................................... -1- ................................. 12943 
Pull Cap, 1.25-in. rods ................................................................................................................. -1- ................................ AT1204 
Light-Weight Center Rod, 1.25-in. OD x 60-in. Length*** ......................................... Variable ............................ 27600 
Light-Weight Center Rod, 1.25-in. OD x 48-in. Length*** ...................................... ... Variable ............................ 21900 
Winch Pull Plate, 1.5-in. rods (also works with 1.25-in. OD rods) ................................ -1 - ......................... ........ 18274 
Adjustable Rod Clamp ............................................................................................................... -1 - ................................. 27216 

Optional Accessories Quantity part Number 
DT325 Adapter for Hydraulic Liner Extruder ..................................................................... -1- ................................. 24959 
DT325 Plunger for Hydraulic Liner Extruder ...................................................................... -1- ................................. 23977 
Rod Grip Handle, GH60 Hammer, 3.25-in. rods ................................................................. -1- .................................. 9757 
Rod Grip Handle, GH60 Hammer, 1.5-in. and 1.25-in. rods ............................................ -1- ................................. 15554 
Rod Wiper Donuts,3.25-in.Rods ........................................................... ................................. -1- ................................. 27194 
Rod Wiper Weldment ............................................................................................. .................... -1- ................................. 23633 

* Select DT325 Sample Sheath and liner lengths to match length of probe rods. 
**A 3.25-inch probe rod drive cap is also available for use with GH40 Series hammers. 

*** 1.25-inch OD probe rods may be substituted for Light-Weight Center Rods. 
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GH60Threadless Drive Cap, g 
3.25-in. rods 

(9742) 

r-"=9 

Centering Drive Cap, 
1.25-in. rods 

(12943) 

DT325 Sheath Drive Head 
(10212) 

DT325 Solid Drive Tip, 
for 28341 and 26720 

cutting shoes 
(27763) 

DT325 Solid Drive Tip, 
for 28508 cutting shoe 

(28509) 

Replacement 0 -rings, 
for 27763 and 28509, 

pkg. of 25 
(13942) 

DT325 Sample Sheath, 
72-in. length (26805) 
60-in.length (26719) 
48-in. length (27711) 

1-m length (27712) 

DT325 Cutting Shoe, ~ 
standard, 1.85-in. ID 

(28508) 

DT325 Cutting Shoe, ~ 
optional, 1.75-in.ID 

(26720) 

Cutting Shoe Holder ~~ 
DT325 Expendable ~ 

(28339) ~ 

DT325 Expendable 
Cutting Shoe, 1.75-in.ID ~ ~ 

(28341) \.__/ ~ 
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0 
DT325 Vinyl End Caps, 
Pkg. of 84 (42 pair) 
(17762) 

DT325 liner Spacer, 
Pkg. of 21 
(29609K) 

DT32S Liner Spacer Head 
(29358) 

DT32S PVC Liner, 
boxof43, 
60-in.length (DT3260K) 
48-in.length (DT3248K) 
1-m length (DT3239K) 

DT32S PVC Liner 
with Core Catcher, 
box of43, 
60-in.length (27813) 
48-in.length (27814) 
1-m length (27815) 

DT32S Liner Retainer 

§ ~(26718) 

\

- O-rings,for26718 

Universal 
1283791 

Liner Holder 
(22734) DT325 Liner Retainer, 

without 0 -rlng Groove 
(31039) 

Figure3.1 
DT325 parts and accessories. 
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Replacement 0 -rings, 
- for 3.25-in. probe rods, 

pkg.of 25 
(9960) 

Probe Rod, 3.25-in. OD, 
60-in.length (9040) 

length (10594) 
1-m length ( 13925) 
12-in. length (13672) 

Light-Weight Center Rod, 
1.25-in. OD, 
60-in. length (27600) 
48-in. length (21900) 

DT325 Liner Retainer 
Wrench 
(27838) 

DT325 Liner Cutter 
(26155) 

Adjustable Rod Clamp 
(27216) 
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3.1 Tool Options 

This section identifies the specific tool options available for use with the DT325 Dual Tube System. Refer to Figure 3.1 for 
illustrations of the specified parts. 

Probe Rods 

Stan~ard Geoprobe®. 3.25-inch ( 83-mm) OD probe rods are utilized for the outer casing of the DT325 Sampling System. 
Nom1~al rod len.gths mclude 1 meter,48 inches, and 60 inches. The specific length of rods may be selected by the operator 
and Will determme the length of tooling for the rest of the DT325 system. 

1.25-inch Light-Weight Center Rods 

1.25-inch Light-weight center rods (1.25-inch I 32-mm OD) are recommended for the inner rod string of the DT325 system 
when utilizing an outer casing of 48- or 60-inch long rods. Choose the light-weight rod length that matches the length of 
rods used for the outer casing (48-inch light-weight rods with 48-inch outer casing, etc.). Currently, 1.25-inch light-weight 
center rods are not available in 1-meter lengths. Standard Geoprobe® 1.25-inch x 1-meter probe rods must be used with 
3.25-inch x 1-meter outer casing. 

A weight reduction of up to 64% is provided by the 1.25-inch light-weight center rods over standard 1.25-inch probe 
rods. As a result, considerably less energy is expended when retrieving the light-weight center rods from within the outer 
casing during operation of the DT325 Dual Tube System. 

Sample Sheaths 

A steel sample sheath supports the weight of the inner rods to protect the sample liner from damage while advancing the 
DT325 tool string. The liner is placed within the sheath and secured with a drive head at the top of the sheath and a liner 
retainer at the bottom. The assembled sheath with liner is inserted to the bottom of the outer casing on the leading end 
of the inner rod string (light-weight rods). After advancing the entire tool string one sample interval, the inner rods and 
sample sheath are retrieved to recover the soil core. 

Sample sheaths are available in nominal lengths of 1 meter, 48 inches, 60 inches, and 72 inches. Sample sheath length is 
generally matched to the length of the probe rods selected for the outer casing. However, a DT325 Liner Spacer (29609K) 
and DT325liner Spacer Head (29358) allow use of 48-inch liners with a 60-inch Sample Sheath (26719) and 60-inch liners 
with a 72-inch Sample Sheath (26805). 

Sample Liners 

Sample liners are made of a heavy-duty clear PVC for convenient inspection of the soil sample. liners are available either 
as a simple, open tube or with an intergral core catcher. Utilize the core catcher liners when sampling flowing sands, 
noncohesive soils, extremely dry soils, or any other materials that fall from the liner during retrieval. 

Nominal liner lengths include 1 meter,48 inches, and 60 inches with an OD of 2.1 inches (53 mm). Under"normal"sampling 
conditions, liner length should correspond to the length of probe rods used for the outer casing. Certain sampling 
conditions can cause over-filled liners which may lead to problems removing the liner and soil core from the sample 
sheath. For these special conditions, utilize a liner Spacer (29609K) and DT325 liner Spacer Head (29358) to provide 
additional room above the liner for the excess soil (Fig. 3.2). The liner spacer and liner spacer head must be used with 
either a 48-inch liner in a 60-inch Sample Sheath (26719) or a 60-inch liner in a 72-inch Sampler Sheath (26805). With the 
tool string only advanced the length of the liner, the liner spacer remains free to accept excess soil that may otherwise 

overfill the liner. 
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DT325 Sheath Drive Head 
/(10212) 

~ DT325 Sample Sheath, 

~/.-~O~i ~~length (2671 9) 
1 I I 
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DT325 Liner 
Spacer 
(29609K) 

O DT325 Liner 
9 Spacer Head 

(29358) 

..... 
Ill 

DT325 PVC Liner 
w ith Core Catcher, 
48-in.length 
(27814) 

1 DT325 Liner 
§ Retainer(26718) 

Figure 3.2 
Common tooling configuration 
for use of DT325 Liner Spacer. 
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DT325 Cu tting Shoe, 
standard, 1.85-in. ID 

(28508) 

DT325 Cutting Shoe, 
optional, 1.75-in. ID 

(26720) 

2.6 in. 
(66mm) 
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J1l 
DT325 Expendable 

Cutting Shoe Holder 
(28339) 

1.75 in. 3.5 in. 
(44 mm) (89 mm) 

----- I 

- I 

3.5 in. 
(89mm) 

I 
I 
I 1.75 in. 3.5 in. 

I 
L 

(44 mm) (89 mm) 

I 
_j 

DT325 Expendable 
Cutting Shoe, 1.75-in. ID 
(28341) 

l. 

Figure3.3 
Cutting shoe options for the DT325 Dual Tube Sampling System. 

Cutting Shoes 

Three cutting shoes are available for use with the DT325 Dual Tube System (Fig. 3.3). The 
DT325 Standard Cutting Shoe (28508) and DT325 Optional Cutting Shoe (26720) thread 
into the leading end of the 3.25-inch probe rods and are recovered after sampling. 
Dimensions for the standard cutting shoe are 1.85 inches (47 mm) ID and 3.5 inches (89 
mm) OD. The optional cutting shoe also has an OD of 3.5 inches (89 mm), but the ID is 
only 1.75 inches (44 mm). The standard cutting shoe is ideal for sampling plastic clays 
and saturated sands while the optional cutting shoe is designed for use in formations 
where a smaller-diameter soil core is beneficial to sample recovery. 

The DT325 sampling system may also employ an expendable cutting shoe (Fig. 3.3). 
In this arrangement, a DT325 Expendable Cutting Shoe Holder (28339) is threaded 
into the leading end of the outer casing. A DT325 Expendable Cutting Shoe (28341) 
is then inserted into the holder. Upon completion of soil sampling, the outer casing Is 
withdrawn slightly. The expendable cutting shoe is knocked from the holder, leavirlg 
an open casing through which a prepacked screen monitoring well may be installed. 
Dimensions for the expendable cutting shoe are the same as the optional cutting shoe 
(ID = 1.75 in. (44 mm) and OD = 3.5 in. (89 mm)). 
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4.1 Decontamination 
4.0 Operation 

Before and after each use, thoroughly clean all parts of the soil sampling system according to project requirements. Parts 
should also be inspected for wear or damage at this time. During sampling, a clean new liner is used for each soil core. 

4.2 Operational Overview 

The DT325 Soil Sampling System is designed to collect continuous soil cores. Sampling may begin either from ground 
surface or a predetermined depth below ground. Once sampling begins, consecutive soil cores are removed as the outer 
casing is advanced to greater depths 
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Figure4.1 
Continuous core sampling from ground surface with the DT325 system. 
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When sampling is to begin at the ground surface, the first soil core is generally collected using a liner with core catcher to 
maximize sample recovery (Fig.4.1-A). This is especially true when the first core is composed of dry, loose soil. Upon retrieval of 
the first liner and soil core (Fig.4.1 -B), a new liner is loaded into the sample sheath and inserted to the bottom of the outer casing 
on the end of an inner rod. A section of outer casing is added to the tool string (Fig.4.1 -C) and the entire tool string is driven to 
fill the liner with soil (Fig.4.1 -D). The sample sheath and filled liner are removed from the outer casing to retrieve the second soil 
core (Fig. 4.1 -E). A new liner is placed in the sample sheath and the process is repeated for the entire sampling interval. 

When the sampling interval begins at some depth below ground surface, a DT325 Solid Drive Tip is installed in the outer casing 
and the entire assembly is driven from ground surface directly through undisturbed soil (Fig.4.2-A). This enables the operator 
to reach the top of the sampling interval without stopping to remove unwanted soil cores. Once the interval is reached, the 
solid drive tip is removed (Fig 4.2-B) and sampling continues as described in the preceding paragraphs (Fig.4.2-C, Fig.4.2-D,and 
Fig. 4.2-E). 

Specific instructions for assembly and operation of the DT325 Sampling System are given in the following sections. 
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Figure 4.2 E. 
Using a solid drive tip to advance the DT325 outer casing through 
undisturbed soil before collecing soil cores. 
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4.3 Assembling and Driving the Outer Casing Using a DT325 Solid Drive Tip 

A solid drive tip enables the operator to advance the outer casing to the bottom of a pre-cored hole or through undisturbed 
soil to reach the top of the sampling interval. The outer casing is assembled first, followed by the 1.25-in.light-weight 
center rod system with a solid drive tip. Step by step instructions are listed below. 

1. When using a DT325 Standard {28508) or Optional {26720) Cutting Shoe, install an 0-ring {9960) at the base of 
the theads as shown in Figure 4.3. If using an expendable cutting shoe, install an 0-ring {9960) on the DT325 
Expendable Cutting Shoe Holder {28339) and one a-ring {6834) on the DT325 Expendable Cutting Shoe {28341 ). 

2. Thread the DT325 Cutting Shoe or DT325 Expendable Point Holder onto the leading end of a 3.25-inch OD Probe 
Rod. Completely tighten the cutting shoe or cutting shoe holder using a pipe wrench. 

3. Install an 0-ring {13942) in both grooves of the DT325 Solid Drive Point {27763 or 28509). 

4. Thread the solid drive point into the female end of a 1.25-inch light-weight center rod. 

5. lubricate the 0-rings on the solid drive point with a small amount of deionized water. Insert the point and probe 
rod into the outer casing until the point partially extends from the bottom of the cutting shoe. 

6. Place a Centering Drive Cap {12943) on top of the 1.25-inch light-weight center rod and a GH60 Threadless Drive 
Cap {9742) onto the 3.25-inch probe rod (outer casing) as shown in Figure 4.5. 

7. Raise the probe unit hammer assembly to its highest position by fully extending the probe cylinder. 

8. Position the assembled outer casing section directly under the hammer with the cutting shoe centered between 
the toes of the probe foot. The assembled outer casing section should now be parallel to the probe derrick. Step 
back from the unit and visually check sampler alignment. A magnetic level can be placed on the assembly to check 
level. 

9. Apply static weight and hammer percussion to advance the assembled outer casing until the drive head reaches 
the ground surface. 

O·ring 
(9960) 

NOTE: Activate hammer percussion whenever collecting soil. Percussion helps shear the soil at the leading 
end of the sampler so that it moves into the sample tube for increased recovery. 

DT325 Cutting Shoe, 
Standard (28508) 

0-ring 
(9960) 

DT325 Cutting Shoe, 
Optional (26720) 

Figure4.3 

DT325 Expendable Cutting 
Shoe Holder (28339) 

DT325 Cutting Shoes Utilize 0-ring Seals 

DT325 Solid Drive 
Tip (28509) 

DT325 Solid Drive 
Tip (27763) 

Figure4.4 
Solid Drive Points Utilize 

TwoO-rings 
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GH60 Drive Cap, JJ 
threadless -

{9742) ~ 

Centering ~ 
DriveCap- ~ 

!12943) 1 

Light -Weight 
Center Rod, 

1.25-in. OD, -
60-in.length {27600) 
48-in. length (21900) 

DT325 Solid 
DriveTip

{27763 or 28509) 

, 

Figure4.5 

Probe Rod,3.25-in.OD, 
60-in.length (9040) 

+-- 48-in. length (10594) 
1-m length (13925) 
12-in. length (13672) 

+-- 0 -ring (9960) 

+-- DT325 Cutting Shoe 
(28508, 26720,or 28341) 

Assembly Using the 01325 Solid Drive Tip 

GH60 Drive Cap, g 
threadless -

(9742) , . ~·,., 
i : 

Centering : 
DriveCap

(12943) 

Light-Weight 
Center Rod, 
1.25-in. OD, --• 

60-in. length (27600) 
48-in. length (21900) 

Probe Rod, 3.25-in. OD, 
60-in. length (9040) 

48-in. length (10594) -
1-m length ( 1 3925) 

12-in. length (13672) 

DT325 Cutting Shoe 
(28508, 26720, or 28341) 

DT32SSolid 
Drive Tip 

(27763 or 28509) 

Figure4.6 
Completed Assembly 

10. Raise the hammer assembly a few feet and retract the unit to provide access to the top of the outer casing 
assembly. 

11. Remove the centering drive cap and 3.25-inch drive cap. 

12. Add additional1.25-inch light-weight center rods and 3.25-in. probe rods until the sampling interval is reached. At 
this point, the inner rods can be removed and an assembled sample sheath can be added (See Section 4.4) 
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4.4 Assembling the Sample Sheath 

The sample .sheath is ~sed to support the weight of the 1.25-inch light-weight center rods and to protect the liner from 
damage wh1le advancmg the DT325 tool string. The process of assembling the sheath to collect soil samples is given 
below. 

1. Place an 0 -ring onto the DT325 Liner Retainer. Note: No 0 -ring is needed for retainer 31039. 

2. Slide the retainer ring onto the leading end of the liner. 
(Fig.4.7). 

3. Place the liner and retainer ring into either end of the 
sampler sheath (Fig. 4.8). 

4. Thread the retainer ring onto the sample sheath. If the 
tools are clean, it should easily thread on easily by hand 
{Fig.4.9). 

5. On the opposite end of the sheath, thread on the DT325 
Sheath Drive Head. The drive head will connect the sheath 
to the 1.25-inch light-weight center rods. 

Figure 4.8. The liner and spacer ring are slid into the sample 
sheath. 

Figure 4.7. The retalnerring is placed on the end of the liner. 

Figure 4.9, Tighten the retainer ring by hand. 

The sample sheath is now ready for soil core collection (Section 4.5). 

4.5 Soil Core Collection 

This section describes collection of continuous soil core samples from within the sealed outer casing of the DT325 Dual 
Tube Sampling System. The procedure is written for a sampling series that begins at the ground surface. Refer to Figure 
4.10 for an illustration of the assembled sampler. 

1. When using a DT325 Standard {28508) or Optional (26720) Cutting Shoe, install an 0 -ring {9960) at the base of 
the theads as shown in Figure 4.3. If using an expendable cutting shoe, install an 0 -ring (9960) on the DT325 
Expendable Cutting Shoe Holder (28339) and one o-rings (6834) on the OT325 Expendable Cutting Shoe (28341 ). 

2. Thread the DT325 Cutting Shoe or DT325 Expendable Point Holder onto the leading end of a 3.25-inch OD Probe 
Rod (Fig. 4.11 ). Completely tighten the cutting shoe or cutting shoe holder using a pipe wrench. 

3. Insert the sample sheath assembly into the 3.25-inch OD probe rod. 
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4. Place a Centering Drive Cap (12943) on top of the DT325 Drive 
Head (Fig. 4.12) and a GH60 Threadless Drive Cap (9742) onto the 
3.25-inch probe rod (outer casing, Fig. 4.13). 

S. Raise the hydraulic hammer to its highest position by fully 
extending the probe cylinder. 

6. Position the DT325 Sampler directly under the hammer with the 
cutting shoe centered between the toes of the probe foot (Fig. 
4.14). The sampler should now be parallel to the probe derrick. 
Step back from the unit and visually check sampler alignment. A 
magnetic level can be placed on the assembly to check level. 

7. Apply static weight and hammer percussion to advance the 
sampler unit until the drive head reaches the ground surface. 

NOTE: Activate hammer percussion whenever collecting 
soil. Percussion helps shear the soil at the leading end of the 
sampler so that it moves into the sample tube for increased 
recovery. 

8. Raise the hammer assembly a few feet and retract the unit to 
provide access to the top of the sampler. 

9. Remove the drive cap and thread an additional 1.25-inch light
weight center rod onto the center string. Place the adjustable rod 
clamp on the top of the 3.25-inch rods to keep the center rods 
from falling when they are removed (Fig. 4.15). 

10. Pull up the 1.25-inch light-weight center rod string along with the 
sample tube (Fig.4.16). 

To sample consecutive soil cores, advance a clean sample sheath 
and liner down the previously opened hole to the top of the next 
sampling interval. Add 1.25-inch light weight center rods as the 
sample sheath is lowered into the opened hole. An additional 
1.25-inch light-weight center rod and 3.25-inch probe rod should 
be added. Drive the tool string the length of the sampler to 
collect the next soil core. Proceed to Section 4.6 for instructions 
on recovering the soil core from the sample sheath. 

GH60 Drive Cap, - n 
threadless (9742) d 

Centering ~ 
DriveCap- ~ 

(12943) ' 

DT32S Sheath 
Drive Head 

(10212) 

Sample Sheath __ .._. 
Assembly 

Probe Rod, 3.25-in. 00, 
60-in.length (9040) 

48-in.length (10594)--+ 
1-m length (13925) 

12-in.length (13672) 

DT32S Cutting Shoe-
(28508, 26720, or 28341) 

Figure4.10 
Assembled DT32S Sampler 

Figure 4.11. The cu«lng shoe is threaded onto the 3.25-inch 
probe rod. 

Figure 4.12. A centering drive cap is placed on the DT32S 
Drive Head. 
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Figure 4.13. Place the threadless drive cap on the 3.25-inch 
probe rod. 

Figure 4.1 5. The adjustable rod clamp can be used when 
retrieving the sample. 

4.6 Removing Filled Liner from the Sample Sheath 

Figure 4.14. The probe rod should be centered between the 
toes of the probe foot. 

Figure 4.16. The 1.25-inch light-weight center rods are pulled 
along with the sample tube. 

Place the sample tube into the vise. The liner retainer wrench can be used to remove the DT325 Liner Retainer and liner 
from the sample sheath. If possible, the retainer can be removed by hand (Fig. 4.17). The wrench can be used to gently 
knock off the retainer if necessary (Fig. 4.17). With the retainer removed, the liner and core can be withdrawn from the 
sample tube. A Hydraulic Liner Extruder is also available for mounting on your machine to remove liners (Fig. 4.19). 

Figure 4.17. The retainer Is removed from the sheath, either by hand 
or with the retainer wrench. Gently tap the retainer with the wrench to 
remove it from the liner. 
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Figure 4.18. The Hydraulic Liner Extruder helps remove the 
liner. 
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4.7 Removing a Section of Liner with a DT32S Liner Cutter 

The .liner and core can be ~laced on the Universal Liner Holder. Use the DT325 Liner Cutter to safely expose the sample. 
Beg1n the c~t at the oppos1te end of the core catcher (Fig.4.19). It is a little thinner plastic, which makes it easier to begin 
the cut. Usmg both hands, smoothly pull the cutter through the liner. The slit liner can be removed and the core is 
exposed (Fig. 4.20). 

Figure 4.19. The DT325 Liner Cutter is used to safely make a 
longitudinal cut on the sample. 

4.8 Dual Tube Soil Sampling Tips 

Figure4.20. The core is exposed by the DT325 Liner Cutter. 

Saturated sands are the most difficult formations to sample with the DT325 system. Saturated conditions place positive 
pressure on the soil outside of the outer casing. When sampling in non cohesive formations (e.g. sands) below the water 
table, it may be necessary to add water to the outer casing to prevent formation heave. Adding water to the probe rods 
puts a positive head on the system and may keep formation material from flowing into the rods as the liner and soil 
sample are retracted. If a small amount of formation material is still drawn into the outer casing as the soil core is retrieved, 
the material may be displaced by slightly raising the outer casing while lowering the next new liner to depth. Water must 
be maintained within the outer casing during this process to overcome the hydraulic head imparted by the formation 
fluid. When retrieving, pull back the sample slowly. 

DT325 core catcher liners will help considerably with sample recovery in non-cohesive soils and other materials that do 
not fill the liner diameter. Core catcher liners are not recommended for cohesive or expansive soils as the core catchers 
may actually inhibit soil movement into the liner. Also, using a shorter sample interval may improve sample recovery by 
minimizing wall friction as the material is sampled. 

Certain soils have a tendency to exhibit plastic flow or extrusion characteristics. Allowing additional space for these 
materials will increase the speed of sampling because less time is spent cleaning overfilled sample sheaths. This will also 
yield a more representative sample. Using a sheath that is a foot or two longer than the sampling interval or using a 
shorter sample interval (under driving) can create a buffer zone. The DT325 Liner Spacer and Spacer Head were designed 
for these situations. 

Some clay materials will extrude during sampling. Under these conditions, using a shorter sample interval (24-inch liners) 
may improve sample recovery by minimizing the wall friction as the material is sampled. 

It is recommended that 0-rings be used no the cutting shoe and liner retainer when sampling in clays. If they are not used, 
clay may build up between the sample sheath and the outer casing. It is not necessary to use o-rings in saturated sands 

and anytime water is present. 

It may be helpful to mark the first 1.25-inch light-weight center rod attached to the sheath as an indicator that the sheath 

is next in line. 
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figure 4.21. Outer casing may be retrieved with a 
pull cap or rod grip pull system if the probe hole Is 
sealed with granular bentonite. 

Figure 4.22. A grout machine and flexible tubing 
allow bottom-up grouting as the outer casing is 
retrieved. 

4.9 Outer Casing Retrieval 

The outer casing of the DT325 Dual Tube System may be retrieved in one of three ways: 

1. Casing pulled then probe hole sealed from ground surface with granular bentonite. 

The outer casing may be pulled from the ground with the probe machine and a Pull Cap (13257) or a Rod Grip Pull 
System (for GH40 Hammers [12235) or for GH60 Hammers [9757]) if the probe hole is to be sealed with granular 
bentonite from the ground surface (Fig. 4.21). This method is used for shallow probe holes in stable formations 
only. Such conditions allow the entire probe hole to be sealed with granular bentonite. 

2. Casing pulled with probe hole sealed from bottom-up during retrieval. 

Bottom-up grouting should be performed during casing retrieval in unstable 
formations where side slough is probable. Such conditions create void spaces 
in the probe hole if granular bentonite is installed from the ground surface. 

A GS500 or GS1 000 Grout Machine is used to deliver a sealing material (high
solids bentonite slurry or neat cement grout) to the bottom of the outer 
casing through flexible tubing. The grout mix is pumped through the tubing 
to seal the void remaining as the outer casing is retrieved (Fig.4.22). This is an 
advantage of the DT325 Dual Tube Sampling System as other soil samplers 
require a second set of tools to deliver grout to the bottom of the probe hole. 
Contact Geoprobe Systems• for more information on bottom-up grouting 
with the GS500 and GS1000 Grout Machines. 

3. Casing pulled with Geoprobe Prepacked Screen Well installed during retrieval. 

The final option is to install a 2.5-inch 00 Geoprobe' Prepacked Screen 
Monitoring Well in the probe hole during retrieval of the outer casing. A 
DT325 Expendable Cutting Shoe Holder (28339) and a DT325 Expendable 
Cutting Shoe (28341) allow the operator to collect continuous soil cores as 
the outer casing is driven to depth. 
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Figure 4.23. Geoprobe• prepacked 
screens may be Installed through the 
outer casing when an expendable 
cutting shoe is used. 
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When sampling is complete, the outer rods are raised and the expendable cutting shoe is removed from the 
leading rod. This leaves an open casing through which a set of prepacked screens is lowered on the leading end of 
a PVC riser string. The well is finished, complete with grout barrier, bentonite well seal, and a high-solids bentonite 
slurry/neat cement grout, during retrieval of the outer casing. 

Refer to Geoprobe® 0.5-in.x 1.4-in. 00 and 0.75-in. x 1.4-in. 00 Prepacked Screen Monitoring Wells Standard Operating 
Procedure (Geoprobe® Technical Bulletin No. 962000) for specific information on well installation. 

5.0 References 

Geoprobe Systems®, 2003. Tools Catalog, \1. 6. 

Geoprobe Systems®, 2005. Standard Operating Procedure. Geoprobe@ Pneumatic Slug Test Kit. Technical Bulletin 
No.19344. 

Geoprobe Systems®, 2006. Direct Push Installation of Devices for Active Soil Gas Sampling and Monitoring. Technical 
Bulletin No. MK3098. 

Geoprobe Systems®, 2006. Standard Operating Procedure. 1.0-in. x 2.5-in. OD and 1.5-in. x 2.5-in. 00 Prepacked 
Screen Monitoring Wells. Geoprobe® Technical Bulletin No. 962000. 
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Equipment and tool specifications, including weights, dimensions, 
materials, and operating specifications included in this brochure are 

subject to change without notice. Where specifications are critical to your 
application, please consult Geoprobe Systems". 
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A. 

B. 

A. Assembled MCS Sampler with 1.25-inch light-weight center rod is driven the first interval. 

B. A 2.25-in. probe rod and 1.25-inch light-weight center rod are added and the tool string is 
advanced to the desired sampling interval. 

C. Once the sampling interval is reached, the 1.25-inch light-weight center rod string is 

D. A 2.25-in. probe rod is added to the tool string. 

E. The tool string is advanced and a soil core is collected in the liner. The tool string is ret racted 

to retrieve the soil core. 

OPERATION OF THE MACRO-CORE® MCS SOIL SAMPLING SYSTEM 
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1.0 OBJECTIVE 

The objective of this procedure is to collect a representative soil sample at depth and recover it for visual inspection 
and/or chemical analysis. 

2.0 BACKGROUND 

2.1 Definitions 

Geoprobe®*: A brand name of high quality, hydraulically-powered machines that utilize both static force and 
percussion to advance sampling and logging tools into the subsurface. The Geoprobe® brand name refers to 
both machines and tools manufactured by Geoprobe Systems®, Salina, Kansas. Geoprobe® tools are used to 
perform soil core and soil gas sampling, groundwater sampling and testing, soil conductivity and contaminant 
logging, grouting, and materials injection. 

*Geoprobe® and Geoprobe Systems® are registered trademarks of Kejr, Inc., Salina, Kansas. 

Macro-Core® MCS Soil Sampler**: A solid barrel, direct push device for collecting continuous core samples 
of unconsolidated materials at depth. Although other lengths are available, the standard Macro-Core® MC5 
Sample Tubes come in lengths of 48 inches and 60 inches with an outside diameter of 2.25 inches. Samples 
are collected inside a removable liner. The Macro-Core® MC5 Sampler may be used in an open-tube or closed
point configuration. 

**Macro-Core® is a registered trademarks of Kejr,lnc., Salina, Kansas. 

Liner: A removable/replaceable, thin-walled tube inserted inside the Macro-Core® MCS sample tube for the 
purpose of containing and storing soil samples. While other lengths are available, the most common Macro
Core® MCS Liners are 48 inches and 60 inches in length. The liner length should correspond to the length of 
the sample tube used. Liner materials include stainless steel, Teflon , and PVC. 

1.25-inch Light-Weight Center Rods: Used as the inner Rod String for Macro-Core® MCS sampling. 1.25-inch 
Light-Weight Center rods come in lengths of 48 inches and 60 inches. They provide a weight reduction of up 
to 64% over standard 1.25-inch probe rods. 

2.2 Discussion 

In this procedure, an assembled Macro-Core® MCS Soil Sampler is driven one sampling interval into the 
subsurface and retrieved using a Geoprobe® direct push machine. The collected soil core is removed from 
the sampler along with the used liner. After decon, the Macro-Core® sampler is reassembled using a new liner. 
The clean sampler is then advanced back down the same hole to collect the next soil core. The Macro-Core® 

Sampler may be used as an open-tube or closed-point sampler. 

The Macro-Core® MC5 Soil Sampler is commonly used as an open-tube sampler (Fig. 2.1 A). In this configuration, 
coring starts at the ground surface with a sampler that is open at the leading end. The sampler is driven into 
the subsurface and then pulled from the ground to retrieve the first soil core. In stable soils, an open-tube 

sampler is advanced back down the same hold to collect the next core. 

In unstable soils which tend to collapse into the core hold, the Macro-Core® MC5 Sampler can be equipped 
with a 1.25-inch Center Rod Closed-Point assembly (Fig 2.1 B) . The point fits firmly into the cutting shoe and 
is held in place by the 1.25-inch light-weight center rods. The Macro-Core® MC5 Center Rod System prevents 
collapsed soil from entering the sampler as it is advanced to the bottom of an existing hole, thus ensuring 
collection of a representative sample. Once the 1.25-inch light weight center rod system is removed, the point 
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will be pushed up the liner during the next sampling interval. The point assembly is later retrieved from the 
sampler with the liner and soil core. 

The Macro-Core® MC5 Soil Sampler is a true discrete sampler. It can be driven through undisturbed soil to a 
desired depth using the 1.25-inch Light Weight Center Rod System. Once the 1.25-inch light-weight center 
rods are removed, a representative sample is recovered from the desired depth. 

Loose soils may fall from the bottom of the sampler as it is retrieved from depth. The MC Core Catcher (Fig. 3.1) 
alleviates this problem. Excellent results are obta ined when the core catcher is used with saturated sands and 
other non-cohesive soi ls. A core catcher shou ld not be used with tight soils as it may actually inhibit sample 
recovery. In that case, a MC Spacer Ring or extended shank cutting shoe can be used. Constructed of PVC, the 
core catcher is suitable for use with all Geoprobe® liners. 
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3.0 TOOLS AND EQUIPMENT 

The following tools and equipment can be used to recover representative soil cores with the MCS Soil Sampling 
System. Sample tubes, 1.25-inch light-weight center rods, probe rods, and liners all need to be of equal length in 
order to obtain a sample. Refer to Figure 3.1 for identification of the specified parts. Additional tooling options are 
available in Appendix A. 

MCS Sampler Parts Part Nu mber 
MCS Drive Head, 2.25 in. bored ..................... ...................................................................... 28646 
MC5 Drive Head, 2.125 in. bored ........................................................................................ 23640 
MCS Sample Tubes, 60 in ....................................................................................................... 22992 
MCS Sample Tubes, 48 in ....................................................................................................... 22923 
MC5 Sample Tubes, 1 m ......................................................................................................... 24239 
MCS Sample Tubes, 36 in .... ..... ....... ................................................................ ... ................ .... 24238 

MCS Sample Tubes, 24 in .................... .................................. .. ................. .... .... ... ............ ....... 24237 

MCS Cutt ing Shoe, standard, 2.2S in. OD .................. .............. ........... .............................. 22922 
MCS Cutting Shoe, undersized, 1.35 in. I D .............................................................. ......... 23957 

MC5 Cutt ing Shoe, standard, 2.25 in. OD (extended shank) ............ ............. ............ 23978 
MC5 Cutting Shoe, undersized, 1.35 in. ID {extended shank) ................................... 28237 
MC5 Cutt ing Shoe, undersized, 1.25 in. ID (extended shank) .......................... ....... .. 26078 
MC5 Cutt ing Shoe, Heavy Duty, 1.35 in. ID, ....................................................... ............. 29552 
MC5 Closed Piston Point. standard ....................................................................... .. ........... 28113 
MC5 Closed Piston Poin t, undersized ........ .................................................................... ... 26865 

Center Rods 11 .25 in.l and Center Rod Accessories Part Number 
1.25-in. Cen ter Rod, 60 in. Lightweight... .................................... ................................. ..... 27600 
1.25-in. Center Rod, 48 in . Lightweight... ........................................ ............................ ...... 21900 
Probe Rod, 1.25 in. x 1 m .............................................................................. .. ....................... AT1239 
Probe Rod, 1.25 in . x 36 in .............................................. .. .......................................... ........... AT1236 
Probe Rod, 1.25 in.x 24 in .. .............................. ..................................................................... AT1224 
MC5 Drive Cap, 1.25 in. Center Rod, Thread less ............................................................. 23639 
MC5 Plug Threaded, 1.25 in ........ .. .............................................................. ... ....................... 23641 
1.25 in. Pull Cap .... .......... ...... ..................................................................................... ........ ....... AT1204 

Part Numbers for Specific Probe Rod 00 
Probe Rods and Probe Rod Accessories 2.25-in. 00 2.125-jn. 00 
Probe Rod, 60 in ..................................................................................... ................................... 25301 ..................... AT2 160 
Probe Rod, 48 in .................................................................. ............................................ ... ....... 25300 ..................... AT2148 
Probe Rod, 1 m ............... ...................... ............................................. .............................. .. .. .. .. .. 25352 ..................... AT2139 
Probe Rod, 2.125 in. x 36 in ............... ......................... ............................... .... ........................................................... AT2 136 
Probe Rod, 2. 125 in. x 24 in ..... ... .................................................................................... ........................... ................ 13072 
Drive Cap, GH60 Series, Threadless ............................................ .. ................ .. .................... 31 530 ....... ................. 8397 
Drive Cap, GH40 Series, Thread less .. ................................ ....................... ........................... 31405 
Drive Cap, GH40 Series, Threaded_ ................................. ................................................. ...................................... AT21 01 
Pu ll Cap ................. ..... .. .................... .................................. ...................... ..... ............................... 25298 ................. .... AT2 1 04 

MC5 Liners. Accessories. and Miscellaneous Tools Part Number 
MC Liners, 60 in. (66liners) ........... .. .... ............................................ .................................. ..... 10074 

MC Liners, 48 in. (661iners) ....................... ... ........... ... .. ................................ .... ... .................. AT927K 

MC Liners, 1m. (661 iners) ............... ............................. ................................. .. ........ .... ... ........ AT928K 
MC Liners, 36 in. (661iners) ......... ............ ............. ...... ............ ...... .. ......... ......... ... .... ....... .... ... AT921 K 

MC Liners, 24 in. (661iners) ........... ................ ..................................... ....... .... ........ ................ AT926K 
MC Core Catcher ............ .. .............................................................. ........ .. ............................ ... AT8531 
MC Spacer Ring ..... ........................ .. ................... ............................. .... ........... .... ..................... AT8532 
MC Spacer Ring (Bulk Box of 500) ..................... .......................... ......... ..................... ....... AT8533K 
Vinyl End Caps (Package of 66) ... ... ....................... ....... .................................................. .... AT726K 
Liner Cutter ..... ...... .............. .. .............. ..... .............. .. ..... .... ................ ...... .. ... ...... ....................... AT801 0 
Universal Liner Holder ........ ....... ............................................................ ................. .. ..... .. ....... 22734 
Rod Wiper Weldment ....... .. ..................................... .. ............... ............. .......... ....................... 23633 
Rod Wiper Doughnuts, 2.125-in and 2.25-in .......................... .............................. .......... 26876 

Two Pipe Wrenches 
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3.1 Tool Options 

Five major components of the MC5 Soil Sampling System are sample tubes, probe rods, 1.25-inch light-weight 
cen ter rods, sample liners, and cutting shoes. These items are manufactured in a variety of sizes to fit the 
specific needs of the operator. This section identifies the specific tool options available for use with the MC5 
Soil Sampling System. 

Sample Tubes 
MC5 Sample tubes come in lengths of 60 inches (1524 mm),48 inches (1219 mm), 1 meter, 36 inches (914 mm), 
and 24 inches (61 0 mm). 

Probe Rods 
Standard Geoprobe® 2.125-inch and 2.25-inch 00 probe rods are required to operate the MCS Soil Sampling 
System. The specific length of rods may be selected by the operator. The most common rod lengths used in 
MC5 Soil Sampling are the 60-inch and 48-inch rods. 

1.25-inch Light-Weight Center Rods 
1.25-inch Light-Weight Center Rods (1 .25-inch I 32-mm 00) are recommended for the inner rod string of the 
MC5 system when utilizing an outer casing of 48- or 60-inch long rods. Choose the light-weight rod length 
that matches the length of rods used for the outer casing (48-inch light-weight rods with 48-inch outer casing, 
etc.) . Currently, standard Geoprobe® 1.25-inch probe rods must be used with 24-inch, 36-inch, and 1-meter 
MC5 Sample Tubes. 

A weight reduction of up to 64% is provided by the 1.25-inch Light-Weight Center Rods over standard 1.25-
inch probe rods. As a result, considerably less energy is expended when retrieving the 1.25-inch Light-Weight 
Center Rods from within the outer casing during operation of the MCS System. 

Sample Liners 
Sample liners are made of heavy-duty clear plastic for convenient inspection of the soil sample. Nominal lengths 
of 24 inches, 36 inches, 1 meter,48 inches, and 60 inches are available. Choose the liner length corresponding 
to the length of the sample tube used (e.g. 60-inch liners with 60-inch sample tubes). 

Cutting Shoes 
Six cutting shoes are available for use with the MC5 Soil Sampling System (Fig. 3.2). The extended shank cutting 
shoes (23978, 28237, and 26078) fit inside the sample liner and help soil pass freely into the liner. The other 
three cutting shoes (22922,23957,29552) require an MC Core Catcher (AT8531) or MC Spacer Ring (AT8532) in 
order to properly connect to the sample liners. 

The most prominently used cutting shoes are the two "standard" cutting shoes (22922 and 23978). These 
cutting shoes collect a 1.5-inch (38-mm) diameter soil core. 

Undersized cuttings shoes (23957,28237,and 29552) collect a smaller 1.35-inch (34-mm) soil core and are used 
in formations with plastic clays or other soil types that lead to overfilling of the sampler liner. Of these, the 
29552 and 28237 cutting shoes are also thicker at the leading end for increased durability in harsh conditions 

where cobbles or large gravel are present. 

Soil formations with highly plastic clays may call for an even smaller soil core. In these conditions, a 26078 
cutting shoe with its 1.25-inch (32-mm) soil core is most effective. 
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(26078) 

Cutting Shoe Options for Macro-Core® MCS Soil Sampler 

4.0 OPERATION 

All parts shown in illustrations are those most commonly used configuration for the MCS Sampling System. Refer to 
Section 3.0 for part numbers and additional tooling options. 

4.1 Decontamination 

Before and after each use, thoroughly clean all parts of the soil sampling system according to project 
requirements. Parts should be inspected for wear or damage at this time. During sampling, a clean new liner 
is used for each soil core. 

Cleaning inside the probe rods and MCS sample tubes is accomplished with the nylon brushes and extension 
rods listed in Appendix A. Thread a nylon brush and handle onto an extension rod of suitable length. Using clean 
water and phosphate-free soap, cycle the brush inside the probe rod or sample tube to remove contaminants. 
Rinse with clean water and allow to air dry. 

4.2 Field Blank 

It is suggested that a field blank be taken on a representative sample liner prior to starting a project and at 
regular intervals during extended projects. Liners can become contaminated in storage. A field blank will prove 
that the liners do not carry contaminates which can be transferred to soil samples. The following information 
is offered as an example method which may be used to take a field blank. Make the appropriate modifications 
for the specific analytes of interest to the investigation. 

Example Procedure Required Equipment 

MC Liner ....................................... (l) Disti lled Water ................................................................ ...... (l 00 ml) 
MC Vinyl End Caps ................. (2) VOA Vial (or other appropriate sample container) ........................... (l) 
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1. Place a vinyl end cap on one end of the liner. 

2. Pour 100 mi ll iliters of disti lled water (or other suitable extracting fluid) into the liner. 

3. Place a vinyl end cap on the open end of the liner. 

4 . From the vertica l posi tion, repeatedly invert the liner so that the disti lled water contacts the entire inner 
surface. Repeat this step for one minute. 

5. Remove one end cap from the liner, empty contents into an appropriate sample container, and cap the 
conta iner. 

6. Perform analysi s on the extract water for the analytes of interest to t he investigation. 

4.3 Open-Tube Sampler Assembly 

1 a. Using the MC Core Catcher 

Place the open end of an MC Core Catcher over the threaded end of 
an MC5 Cutting Shoe (22992,23957, 29552) as shown in Figure4.2. 
Apply pressure to the core catcher unti l it snaps into the machined 
groove on the cutting shoe. The core catcher should be used in 
loose soil s, especially saturated sands (non-cohesive soils). Use of 
the core ca tcher is not necessary in tough, cohesive soils or tight 
clays, and may interfere with sampling especially in soft clays. The 

"fingers" of the core catcher flex outward to let soil move into the Figure 4.l .Thespace rringfits secure lyontothe 
liner whi le sampl ing. MC5 Cutting Shoe. 

1 b. Using the MC Spacer Ring 

1171\\\ _ MC Core Catcher ~ (AT8531) 

' 
fTTl'T1 _ MC Spacer Ring 
~ (AT8532) 

' m MCS Co«;og Sh~ 9- (22992, 23957, 29552) 

~ MCS Cou;"g Sh~ 9- (22992, 23957, 29552) 

A I I I I I 

J~~~=i MC Spacer Ring - Attached to 
MC5 Cutti ng Shoe 

l J 
\'---~! 

Figure4.2 Figure4.3 
Core Catcher Attachment Spacer Ring Attachment 
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Push the base of an MC Spacer Ring onto the threaded end of an MC5 Cutting Shoe (22992, 23957, 29552) 
until it snaps into the machined groove on the cutting shoe (Fig.4.1 and Fig. 4.3). Spacer rings should be 
used when sampling cohesive soils. It allows soil to pass freely over the junction between the liner and 
cutting shoe. 

1 c. Using the Extended Shank Cutting Shoe 
The cutting shoes with extended shanks (23978, 28237, 26078) do not use core catchers or spacer rings. 
MC5 Liners should securely slide onto the end of these cutting shoes (Fig.4.4). The extended shank cutting 
shoes should only be used when sampling cohesive soils. When sampling loose soils, especially saturated 
sands (non-cohesive soils), a cutting shoe with an MC Core Catcher is recommended. 

2. Place either end of the liner onto the spacer ring or core catcher (Fig. 4.6). If you are using a cutting shoe 
with an extended shank, do not use a spacer ring or core catcher (Fig.4.7). The liner shou ld fit securely onto 
the spacer ring, core catcher, or cutting shoe. 

3. Slide whole assembly into either end of the sample tube (Fig. 4.8). Thread the cutting shoe onto the sample 
tube (Fig. 4.9). If the thread is clean, it should easily thread on by hand. In some cases, a wrench may be 
necessary for tightening. There shouldn't be a gap between the cutting shoe and sample tube. 

4. Thread an MCS Drive Head into the top of the sample tube (Fig. 4.1 0). Securely tighten the drive head by 
hand. Ensure that the end of the sample tube contacts the machined shoulder of the drive head. 

Sampler Assembly is Complete 

~ MCS C"'<Oog """ 
(Shown with Core Catcher) 

Figure 4.5 
MCS Open-Tube Sampler Assembly 

Standard Operating Procedure 10 

MC5 Drive Head 

'Refer to section 3.0 for part numbers. 
Parts shown are those most commonly 
used for the MCS Soil Sampling System. 
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Figure 4.6. Place either end of the liner onto the spacer ring 
or core catcher. The liner should fit securely. 

Figure 4.8. Slide whole assembly Into either end of the 
sample tube. 

Figure 4.7. Place either end of the liner onto the extended 
shank cutting shoe. (This is used in place of a spacer ring or 
core catcher) 

Figure 4.9. Thread the cutting shoe onto the sample tube. 

Figure 4.10. Thread the MCS Drive Head onto the opposite 
end of the sample tube. Tighten by hand. 
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4.4 MCS Closed-Point Sampler Assembly 

The Macro-Core® 1.25-inch Light-Weight Center Rod Sampling System seals the leading end of the sampler with 
a point (Fig.4.11) assembly that is held in place with a 1.25-inch light weight center rod. Once advanced to the 
top of the sampling interval, the 1.25-inch Light-Weight Center Rods are removed from the probe rod string. 

1. Install an 0 -ring in the machined groove on the piston rod point (Fig. 4.1 2). 

2. Push the MC5 Closed Piston Point (28113 or 26865) completely 
into the cutting shoe as shown in Figure 4.12. Note that the 
standard point (28113) is used with 1.5-inch (38-mm) 10 cutting 
shoes and the undersized point (26865) is for cutting shoes with 
a 1.35-inch (34-mm) 10. 

3a. Using the MC Core Catcher 
Place the open end of an MC Core Catcher over the threaded end 
of an MC5 Cutting Shoe (22992,23957,29552) as shown in Figure 
4.13. Apply pressure to the core catcher until it snaps into the 
machined groove on the cutting shoe. The core catcher should 
be used in loose soils, especially saturated sands (non-cohesive 
soils). Use of the core catcher is not necessary in tough, cohesive 
soils or tight clays, and may interfere with sampling especially 
in soft clays. The "fingers" of the core catcher flex outward to let 
soil move into the liner while sampling. 

3b. Using the MC Spacer Ring 

Figure 4.11. The MCS Closed Piston Point slides 
into the cutting shoe. 

Push the base of an MC Spacer Ring onto the threaded end of an MC5 Cutting Shoe (22992, 23957, 29552) 
until it snaps into the machined groove on the cutting shoe (Fig.4.14). Spacer rings should be used when 
sampling cohesive soils. It allows soil to pass freely over the junction between the liner and cutting shoe. 

3c. Using the Extended Shank Cutting Shoe 
The cutting shoes with extended shanks (23978,28237) do not use core catchers or spacer rings. MC5 Liners 
should securely slide onto the end of these cutting shoes (Fig. 4.15). The extended shank cutting shoes 
shoud only be used when sampling cohesive soi ls. When sampling loose soils, especially saturated sands 
(non-cohesive soils), a cutting shoe with an MC Core Catcher is recommended. 

0 -Ring 

~[>-[]J 
Piston Point 

(28113, 2686S) MCS Cutting Shoe J 
(22992, 23957,29552, 

23978, 28237) 

Figure4.12 

Piston Point Correctly 
Installed in Cutting Shoe 

Installation of MCS Closed Piston Point Assembly in MCS Cutting Shoe 
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(!)_ MC Core Catcher 

' (AT8531) 

_ MCS Cutting Shoe 
(22992, 23957, 29552) 

Figure4.13 
Core Catcher Attachment 

With Point Assembly 

~-MC Spacer Ring 

' (AT8532) 

_ MC5 Cutting Shoe 
(:22992, 2395 7, 29552) 

Figure4.14 
Spacer Ring Attachment 

With Point Assembly 

MCS Cutting Shoe, 
Extended Shank 
(23978, 28237) 

Figure4.15 
Liner Attachment on Extended 

Shank With Point Assembly 

Refer to Figure 4.1 6 for MCS Closed-Point Sampler Assembly 

4. Place either end of the liner onto the spacer ring or core catcher (Fig. 4.18). If you are using a cutting shoe 
with an extended shank, do not use a spacer ring or core catcher (Fig.4.19). The liner should fit securely onto 
the spacer ring, core catcher, or cutting shoe. 

5. Slide whole assembly into either end of the sample tube (Fig.4.20). Thread the cutting shoe onto the sample 
tube (Fig. 4.21 ). If the thread is clean, it should easily thread on by hand. In some cases, a wrench may be 
necessary for tightening. There shouldn't be a gap between the cutting shoe and sample tube. 

6. Thread an MCS Drive Head into the top of the sample tube. Securely tighten the drive head by hand. Ensure 
that the end of the sample tube contacts the machined shoulder of the drive head (Refer to Figure 4.1 0). 

continued on page 14 
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MCS Sample Tube 

MCS Cutting Shoe and 
MCS Closed Piston Point 
(Shown with Core Catcher) 

MC Liner 

Figure4.16 
MCS Closed-Point Sampler Assembly 

MCS Drive Head 

\ 1.25-;o<h ligh< -wo;gh<C'"'" ROO 
or Probe Rod with MCS Plug 

' Refer to section 3.0 for part numbers. 
Parts shown are those most commonly 
used for the MCS Soil Sampling System. 

7. Thread an MCS Plug (23641) onto 1 .25-inch light-weight center rod (Fig.4.22). Note that light-weight center 
rods are on ly available in 48-inch and 60-inch lengths. Utilize 1.25-inch probe rods if other lengths are 
required. 

8. Insert the light-weight center rod and MCS Plug into sample tube assembly (Fig.4.23), send ing the plug end 
in first. Allow it to come in contact with the top of the Piston Point (Fig. 4.17). 

Sampler Assembly is Complete 

L---J --:-----+----'iMCcn ~ 
1.25-inch Light-Weigh Center Rod j "I 

MC5 Closed Piston Point _j 
in MC5 Cutting Shoe 

Figure4.17 
MCS Closed-Point Center Rod Assembly 
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Figure 4.18. Place either end of the liner onto the spacer ring 
or core catcher. The liner should fit securely. 

Figure 4.20. Slide whole assembly Into either end of the 
sample tube. 

Figure 4.22. The MCS Plug Is threaded onto the end of the 
1.25-lnch light-weight cente r rod. 

Standard Operating Procedure 15 

Figure 4.19. Place either end of the liner onto the extended 
shank cutting shoe. (This is used In place of a spacer ring or 
core catcher) 

Figure 4.21. Thread the cutting shoe and point onto the 
sample tube. 

Figure 4.23. The MCS Plug and a 1.25-inch light-weight cente r 
rod are inserted Into the sample t ube. 
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4.7 Open-Tube Sampling 

The MCS Open-Tube Sampler is used to gather continuous soil cores beginning from ground surface. A 
representative soil sample is obtained by driving the assembled sampler one sampling interval into the subsurface 
through undisturbed soil. Upon retrieving the sampler, the liner and soil core are removed. The sampler is then 
properly decontaminated, reassembled with a new liner, and inserted back down the same hole to collect the 
next soil core. 

Instructions for operating the MCS Open-Tube Sampler are given in this section. 

1. Place a drive cap onto the drive head (Fig.4.24) of an assembled Open-Tube Sampler (Refer to Section 4.3 
for sampler assembly). 

2. Raise the probe unit hammer assembly to its highest position by fully extending the probe cylinder. 

3. Position the MCS Sampler directly under the hammer with the cutting shoe centered between the toes of 
the probe foot. The sampler should now be parallel to the probe derrick. Step back from the unit and visually 
check sampler alignment (Fig.4.25). 

4. Apply static weight and hammer percussion to advance the sampler until the drive head reaches the ground 
surface. (Fig. 4.27 A) 

NOTE: Activate hammer percussion whenever collecting soil. Percussion helps shear the soil at the 
leading end of the sampler so that it moves into the sample tube for increased recovery. 

S. Raise the hammer assembly a few inches to provide access to the top of the sampler. 

6. Remove the drive cap and thread a pull cap onto the sampler drive head (Fig.4.26). 

7. Lower the hammer assembly and hook the hammer latch over the pull cap. Raise the hammer assembly 
to pull the sampler completely out of the ground. If a winch is available, it can be used with a pull plate to 
retract the tool string. A Rod Grip Pull Handle can also be used to retract the tool string. 

8. Proceed to Section 4.9 for instructions on recovering the soil core from the MCS Sampler. 

To sample consecutive soil cores, advance a clean sampler down the previously opened hole (Fig. 4.278) to the 
top of the next sampling interval (Fig. 4.27(). Drive the tool string the length of the sampler to collect the next 
soil core (Fig. 4.270). Switch to an MCS Center Rod Sampler if excessive side slough is encountered. 

NOTE: Use caution when advancing or retrieving the sampler within an open hole. Low side friction may 
allow the sampler and probe rods to drop down the hole when released. To prevent equipment loss, hold 
onto the tool string with a pipe wrench when needed. 
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Figure 4.24. Place drive cap onto sampler 
drive head. 

Figure 4.25. The sampler should be parallel to 
the probe derrick fo r driving. 

A. Sampler driven to proper depth. 

B. Open hold from previous sample. 

C. Open-tube sampler driven back down previous hole. 

D. Sampler driven to proper depth for sampling second interval. 

Figure4.27 
Phases of MCS Open-Tube Soil Sampling 
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Figure 4.26. The pull cap is one way to remove 
the sampler from t he ground. 
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4.8 Closed-Point Sampling with the MCS Center Rod System 

Material collapsing from the probe hole sidewall can make it difficult to collect representative soil cores from 
si?nificant depths with an open-tube sampler. To overcome this problem, the MCS Sampler can be equipped 
wrth a center rod assembly that will hold the piston point in place. This allows the sealed sampler to pass through 
the slough material and then it can be opened at the appropriate sampling interval. 

Instructions for operating the MCS Closed-Point Sampler are given in this section. 

1. Place a drive cap onto the center rod and a drive cap onto the drive head of an assembled Closed-Point 
Sampler (Refer to Section 4.4 for sampler assembly). 

2. Raise the probe unit hammer assembly to its highest position by fully extending the probe cylinder. 

3. Position the MCS Sampler directly under the hammer with the cutting shoe centered between the toes of 
the probe foot. The sampler should now be parallel to the probe derrick. Step back from the unit and visually 
check sampler alignment (Fig.4.25). 

4. Apply static weight and hammer percussion to advance the sampler until the drive head reaches the ground 
surface (Fig.4.28A). 

5. Add additional probe rods and 1.25-inch light-weight center rods to the tool string until the desired sampling 
interval is reached (Fig.4.28B). 

6. Once the sampling interval is reached, remove the center rod string (Fig. 4.28C). 

7. Add an additional probe rod to the string and place a drive cap on the probe rod (Fig.4.28D). 

8. Advance the tool string to collect the soil core in the liner (Fig.4.28E). 

NOTE: Activate hammer percussion whenever collecting soil. Percussion helps shear the soil at the 
leading end of the sampler so that it moves into the sample tube for increased recovery. 

9. Lower the hammer assembly and hook the hammer latch over the pull cap. Raise the hammer assembly to 
pull the first probe rod out of the ground. Remove the rod and place the pull cap on the next rod of the tool 
string. Continue pulling probe rods until the MCS Sampler is brought to the ground surface. If a winch is 
available, it can be used with a pull plate to retract the tool string. An RG Handle is another option to retract 
the tool string. 

NOTE: Use caution when advancing or retrieving the sampler within an open hole. Low side friction 
may allow the sampler and probe rods to drop down the hole when released. To prevent equipment 
loss, hold onto the tool string with a pipe wrench when needed. 

10. Proceed to Section 4.9 for instructions on recovering the soil core from the MCS Sampler. 
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B. c. 

A. Assembled MC5 Sampler with 1.25-inch light-weight center rod is driven the first interval. 

B. A 2.25-in. probe rod and 1.25-inch light-weight center rod are added and the tool string is 
advanced to the desired sampling interval. 

C. Once the sampling interval is reached, the 1.25-inch light-weight center rod string is removed. 

D. A 2.25-in. probe rod is added to the tool string. 

E. The tool string Is advanced and a soil core is collected in the liner. The tool string is retracted to 

retrieve the soil core. 

Figure4.28 
Phases of MCS Closed-Point Center Rod System 
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4.9 Soil Core Recovery 

The soil sample is easily removed from the MCS Sampler by unthreading the cutting shoe and pulling out the liner 
(Fig. 4.29) . A few sharp taps on the cutting shoe with a p ipe wrench wi ll often loosen the threads sufficiently to 
allow removal by hand. If needed, the exterior of the cutting shoe features wrench flats for attaching a wrench to 
loosen tight threads. With the cutting shoe removed, simply pu ll the liner and soil core from the sample tube (Fig. 
4.31 ). A Hydraulic Liner Extruder is also available for mounting on your machine to remove liners (Fig. 4.30). 

If the closed-point sampler is used, the piston point is now retrieved from the end of the liner (Fig.4.32) . Secure 
the soil sampler by placing a vinyl end cap on each end of the liner. 

Undisturbed soi l samples can be obtained from liners by splitt ing the liner. The MC Liner (AT801 0) is used to 
make longitudinal cuts along the liner (Fig. 4.33). 

Figure 4.29. Remove the MCS Cutting Shoe and liner from the MCS 
Sampler Tube. 

Figure 4.31 . MCS Liner filled with soil core. 

Figure 4.30. The Hydraulic Liner Extruder helps remove the liner. 

Figure 4.32. MCS Closed Piston Point Is retrieved from the top of 
the liner. 

Figure 4.33. MC Liner Cutter makes two longitudinal cuts In PVC 
Liners. 
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4.1 0 Tips to Maximize Sampling Productivity 

The following suggestions are based on the collective experiences of Geoprobe® operators: 

1. Organize your truck or van. Assign storage areas to all tools and equipment for easy location. Transport 
sample tubes, probe rods, 1.25-inch light-weight center rods, and liners in racks. Above all, minimize the 
number of items lying loose in the back of your vehicle. 

2. Take three or four samplers to the fteld. This allows the collection of several samples before stopping to 
clean and decontaminate the equipment. A system is sometimes used where one individual operates the 
probe while another marks the soil cores and decontaminates the used samplers. 

3. A machine vise is recommended. With the sampler held in a vise, the operator has both hands free to remove 
the cutting shoe, drive head, and sample liner. Cleanup is also easier with both hands free. Geoprobe(ii) offers 
an optional machine vise (FA300). 

4. Organize your worksite. Practice with the sampler to identify a comfortable setup and then use the layout 
whenever sampling. A collapsible table or stand is handy to hold decontaminated sampler tubes and liners. 
Equipment may also be protected from contamination by placing it on a sheet of plastic on the ground. 

Instead of counting probe rods for each t rip in-and-out of the probe hole, identify separate locations for 
"new" rods and "used" rods. Collect the fi rst sample from the open hole using "new" rods. As each probe rod 
is removed during sampler retrieval, place it in the "used" rod location. Now advance a cl ean sampler back 
down the same hole using all of the rods from the"used" location. Add one"new" rod to the stri ng and then 
drive the tools to collect the next soil core. Once again, remove each probe rod and place it in the "used" 
rod location as the sampler is retrieved. Repeat this cycle using all the "used" rods to reach the bottom of 
the probe hole, and one "new" rod to fill the sampler. 

"Used" Probe Rods Removed 
From Tool String As Full Sampler 

is Retrieved - Then Reused to 
Advance Next Sampler. 

"New" (Undriven) 
Probe Rods 

Filled and Capped Liners 
(Placed on Plastic) 

Machine Vi se on Stand ~fiJi 
Cleaning Wa ter 

Clean Sample Tubes 

Box of New Liners 

Figure4.36 

1.25-in. light
weight center rods 
(Placed on Plastic) 

Equipment Layout Example to Maximize Sampling Productivity 
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5. Cleanup is very important from the standpoint of operation as well as decontamination. Remove all dirt and 
grit from the threads of the drive head, cutting shoe, and sample tube with a nylon brush (BU700). Without 
sufficient cleaning, the cutting shoe and drive head will not thread completely onto the sample tube and 
probe rods. The threads may be damaged if the sampler is driven in this condition. 

Ensure that all soil is removed from inside the sample tube. Sand particles are especially troublesome as 
they can bind liners in the sampler. Full liners are difficult to remove under such conditions. In extreme 
cases, the soil sample must be removed from the liner before it can be freed from the sample tube. 

Geoprobe Systems®, 2003. Tools Catalog, II. 6. 

5.0 REFERENCES 

APPENDIX A 
ALTERNATIVE PARTS 

Geoprobe® Tools and Equipment Part Number 
Drive Cap, GH40 Series, Threaded, 2.25 in ................ .... .. ...... .. .. .. .. .... ...... .......... ............. .. .. 25362 
Drive Cap, GH60 Series, Threaded. 2.25 in ........................ ................................................. 25363 
Drive Cap, GH60 Series, Threaded, 2.125 in ............................ ................. .. ............. .. ...... .. 15673 
Nylon Brush, Macro-Core® Tool ..... ............................. .. ...................................... ................. BU700 
Nylon Brush, 2.25-in. and 2.125-in. probe rods .. .. .................... ..................................... BU2125 
Extension Rod Handle ......... .. .... ..................... ........ ... .. .. .............. ... .. ........ ... ...................... ....... AT69 
Extension Rod (60-in.) ...................... .. ....... ... ...... ............... ......... .. ................................. .......... 1 0073 
Extension Rod (48·in.) .... ................... ........ .. .......... .. ............................ ... ..... .... .... .. ..... .. ........... AT671 
Extension Rod (36-in.) ..... .................. ........................................................ ............................... AT67 
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Standard Operating Procedure 

Equipment and tool specifications, including weights, dimensions, 
materials, and operating specifications included in this brochure are 

subject to change without notice. Where specifications are critical to your 
application, please consult Geoprobe Systems". 
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NATION VIEW 
Indoor Air Quality Questionnaire 

and Building Inventory 

This form must be completed for each building involved in indoor air testing 

Preparer's Name: __________ Date!fime Prepared: ______ _ 

Preparer's Affiliation: __________ Phone No.: ________ _ 

Purpose of Investigation: ____________________ _ 

Building Name: ________________________ _ 

1.) Interviewee 

Last Name: ___________ First Name: __________ _ 

Position!Title. _________________________ _ 

Number of Years Worked in Building, _________________ _ 

2.) Building Characteristics 

Type of Building (Circle appropriate response) 

School Commerciai/M u lti-use Commercial 

Church Other: ____________________ _ 

Foundation Construction (check all that apply): 

D Concrete Slab D Fieldstone D Concrete Block 

D Elevated above ground/grade D Other: ______________ _ 

General Aboveground Structure Construction (check all that apply): 

D Wood D Brick D Concrete 

D Cement Block D Other: _______________ _ 

Business Type(s) _______________________ _ 
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Other Characteristics: 

Number of floors: ________ Building age (if known): ______ _ 

Is the Building insulated? ______ How air tight? Tight I Average I Not Tight 

Identify potential soil-vapor entry points and approximate size (e.g., cracks, utility ports, 

drains) near the sample area ___________________ _ 

3.) Heating, Ventilation, and Air Conditioning (circle all that apply) 

Type of heating system(s) used in this building: (circle all that apply- note 
primary) 

Hot air circulation Heat Pump Hot water Baseboard 

Space heaters Stream radiation Radiant floor 

Electric baseboard Wood stove Outdoor wood boiler 

Other: ___________________________ _ 

The primary type of fuel used is (circle one): 

Natural Gas Fuel Oil Kerosene 

Electric Propane Solar 

Wood Coal 

Air Conditioning 

Central Air Window Units Open Windows None 

Are there air distribution ducts present? Yes I No 
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Describe the supply and cold air return ductwork, and its condition where visible, 

including whether there is a cold air return and the tightness of duct joints. ____ _ 

4.) Factors that may influence indoor air quality 

Is there an attached garage? 

Does the garage have a separate heating unit? 

Are petroleum-powered machines or vehicles stored 
in the garage? 

Has the building ever had a fire? 

Is a kerosene or unvented gas space heater present? 

Is there a workshop or hobby/craft area? 

Is there smoking allowed in the building? 

Have cleaning products been used recently? 

Has painting/staining been done in the last 6 months? 

Is there new carpet or flooring? 

Has there been a recent pesticide application? 

Do any of the building occupants use solvents at work? 

YIN 

Y I N 

YIN 

YIN 

YIN 

YIN 

YIN 

YIN 

YIN 

YIN 

YIN 

YIN 
If yes, what types of solvents are used? ________________ _ 

Are any of the following used or stored within 100 feet of the sample area? (circle 
all that apply): 

Paint Paint stripper/remover Paint thinner 

Metal degreaser/cleaner Gasoline Diesel fuel 

Solvents Glue Drain cleaner 

Pesticides Air fresheners Other: ______ _ 
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5.) Product Inventory Form 

Make & Model of field instrument used: _______________ _ 

List the specific products found in the building (sample area) that have the potential to 
affect indoor air quality. 

Field 

Location Product Size Condition Chemical Instrument Photo 
Description (units) Ingredients Reading Y/N 

(units) 
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./W[ NATION VIEW Indoor Air Sample Collection Log 

SampleiD: 
Client: 
Project: 
Location: 
Project#: 
Sampler(s): 
Logged By: 

SUMMA Canister Information 
Size (circle one): 1L 6L 
Canister ID: 
Flow Controller ID: 
Vacuum Reported by Laboratory: 

Start of Sample Collection 
Date/Day: 
Time: 
Weather: 
Temperature: 
Wind Speed/ Direction: 
Barometric Pressure: 
Relative Humidity: 
Background PID Reading: 
Canister Vacuum ("Hg): 

End of Sample Collection 
Date/Day: 
Time: 
Weather: 
Temperature: 
Wind Speed/ Direction: 
Barometric Pressure: 
Relative Humidity: 
Background PID Reading: 
Canister Vacuum ("Hg): 

General Comments/Notes 



~~ NATIONVIEW Soil-Vapor Sample Collection Log 

SampleiD: Date/Day: 

Client: Weather: 

ProJect: Temperature: (Indoor and outdoor}_ 

Location: Wind Speed/Direction: 

ProJect#: Barometric Pressure: 

Sampler( a): Relative Humidity: 

Logged By: Subcontractor: 

Sampling Depth: 
Equipment: 

Time of Collection 

Start: !Approximate Purge Volume: 

Finish: Background PID Reading: 

Nearby Groundwater Monitoring Wells: SUMMA Canister Information: 

WeiiiD Depth to Groundwater (ft) Size (circle one): 0.4L 1L 

Canister ID: 
Flow Controller 10: 

Tracer Gas Information: 

Tracer Gas: ______ _ 

Canister Vacuum (Inches Hg) 

RePOrted Bv Laboratorv 

Measured Prior to Sample Collection 

Measured Followlna Sample Collection 

Tracer Gas Concentration (ppm) 

Purge Effluent Prior to Sample Collection 

'Enriched' Area Prior to Sample Collection 

'Enriched' Area Following Sample Collection 

Purge Effluent Following Sample Collection 

C02 / 0 2 / CH4 Concentrations In Purge Effluent Prior to Sampling (%): 

C02: 02: CH4: 

C02 / 0 2 / CH4 Concentrations In Purge Effluent Following Sampling (%): 

C02: 02: CH4: 

General Observations/Notes 
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SWMU8 
HOLLOMAN AFB, NEW MEXICO 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

PREFACE 

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been 
developed to assure that sample collection, analyses, and evaluations are legally and 
scientifically defensible for the RCRA Facility Investigation (RFI) of Solid Waste 
Management Unit (SWMU) 8 at Holloman Air Force Base (HAFB) New Mexico. This 
document is an addendum to the Basewide Quality Assurance Project Plan, Holloman 
Air Force Base, New Mexico (Bhate Environmental Associates, Inc. [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 SWMU 8 outlined in the 
Final RCRA [Resource Conservation and Recovery Act] Facility Investigation Work 
Plan, SWMU 8, Holloman Air Force Base, New Mexico (NationView, January 2009) 
(SWMU 8 Work Plan). 
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1 INTRODUCTION 

NationView, LLC, has been retained by the U.S. Army Corps of Engineers (USAGE), 
under contract W912PL-07-D-0050, Delivery Order No. DM01, to conduct Resource 
Conservation and Recovery Act (RCRA) Facility Investigations (RFis) at several of the 
Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) at Holloman 
Air Force Base (HAFB), New Mexico. 

The SWMU 8 RFI Work Plan involves an additional investigation of petroleum 
contaminated soil (PCS). The objective of the additional investigation is to fill in the 
data gaps to completely identify the extent of petroleum contamination in soil and 
groundwater greater than the New Mexico Environment Department (NMED) Soil 
Screening Levels (SSLs). Once the extent of the petroleum contamination has been 
defined, the goal is to demonstrate through risk based methodology, that any remaining 
contaminants do not pose a threat to human health or the environment. The sampling 
to be conducted includes soil, groundwater, soil-vapor, and indoor air sampling. See 
the Basewide QAPP (Bhate, November 2003) and SWMU 8 Work Plan (NationView, 
January 2009) for additional information on HAFB and the SWMU 8 site. 
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2 PROJECT LABORATORIES 

The soil, groundwater, and indoor air analytical work for this project will be preformed by 
Accutest Southeast of Orlando, Florida (Accutest). 

Accutest Southeast 
4405 Vineland Road, Suite C-15 
Orlando, FL 32811 
Phone: (407) 425-6700 
Fax: (407) 425-0707 

The laboratory personnel who will be involved with this project include: 

Ms. Sue Bell, Accutest Project Manager 

Ms. Svetlana lzosimova, Accutest Quality Assurance Officer 

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

The soil-vapor analytical work for this project will be preformed by H&P Mobile 
Geochemistry in Carlsbad, California (H&P). 

H&P Mobile Geochemistry 
2470 Impala Drive 
Carlsbad, CA 92010 
Phone: (760) 804-9678 
Fax: (760) 804-9159 

The laboratory personnel who will be involved with this project include: 

Ms. Suzie Reed, Project Manager 

Mr. Mark Burke, Quality Assurance Officer 

H&P is certified by the NELAC; State of California Environmental Laboratory 
Accreditation Program (ELAP); and State of Louisiana Environmental Laboratory 
Accreditation Program (LELAP). The firm provides services to most government 
agencies such as Navy, Air Force, and USAGE, as well as ongoing research with the 
U.S. Environmental Protection Agency (USEPA) which is currently being conducted at 
the Lemoore and Vandenberg Air Force Base. The H&P QAM and SOPs have been 
reviewed by NationView and found to meet all the requirements of 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 USAGE 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). The screening data will 
be generated in the field using field instruments. The definitive data generated by the 
laboratory will be presented with limited data deliverables (i.e. Level II data packages), 
using a standard turn-around-time for the soil , soil-vapor, indoor air, and groundwater 
samples collected during the investigation. All definitive data produced by the 
laboratory will also be presented in an electronic data deliverable (EDD) format. 
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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 Tables 
4-2 through 4-4. 

All final definitive data will be reviewed and validated by a NationView Senior Chemist 
based on the logic and guidelines of the USEPA National Functional Guidelines for Data 
Validation and the site specific laboratory QC limits presented in this QAPP Addendum. 
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Parameter 

Volatile Organic Compounds (VOCs) 

Noticeable odors 

IPH 

Conductivity 

Dissolved Oxygen 

Turbidity 

Temperature 

C02 % (percent Carbon Dioxide) 

0 2 % (percent Oxygen) 

CH4 % (percent Methane) 

N2 % (percent Nitrogen) 
1He2 % (percent Helium) 

VOCs 

Noticeable odors 

January 2009 

Table 3-1 
Summary of Screening Data 
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Matrix Testing Method 

Soil Organic Vapor Analyzer 

Soil Olfactory sense 

Water Multi-parameter sonde and a flow-through cell 

Water Multi-parameter sonde and a flow-throuqh cell 

Water Multi-parameter sonde and a flow-throuqh cell 

Water Multi-parameter sonde and a flow-throuqh cell 

Water Multi-parameter sonde and a flow-through cell 

Soil-Vapor Multi-gas Meter 

Soil-Vapor Multi-gas Meter 

Soil-Vapor Multi-gas Meter 

Soil-Vapor Multi-gas Meter 

Soil-Vapor Multi-gas Leak Detector 

Indoor Air Organic Vapor Analyzer 

Indoor Air Olfactory sense 
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Parameter 

Volatile Organic Compounds (VOCs) 

Semi-volatile Organic Compounds (SVOCs) 

Total Petroleum Hydrocarbons (TPH) 

Polychlorinated Bi-phenyls.(PCBs) 

TAL Metals 

VOCs 

VOCs 

VOCs 

SVOCs 

TPH 

PCBs 

TAL Metals 

Total Dissolved Solids (TDS) 
Notes: 

Table 3-2 
Summary of Definitive Data 

Matrix Preparation Method 

Soil USEPA Method 5035 

Soil USEPA Method 35508 

Soil USEPA Method 35508 

Soil USEPA Method 35508 

Soil USEPA Method 30508 

Sub-Slab Soil-Vapor 

Indoor Air 

Groundwater USEPA Method 50308 

Groundwater USEPA Method 3510C 

Groundwater USEPA Method 3510C 

Groundwater 

Groundwater USEPA Method 301 OA 

Groundwater USEPA Method 160.1 

USEPA =United States Environmental Protection Agency 
TAL= Target Analyte List 

January 2009 
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Analytical Method 

USEPA Method 82608 

USEPA Method 8270C 

USEPA Method 80158 

USEPA Method 8082 

USEPA Methods 60108 and 7471A 

USEPA Method T0-15 

USEPA Method T0-15 

USEPA Method 82608 

USEPA Method 8270C 

USEPA Method 80158 

USEPA Method 8082 

USEPA Methods 60108 and 7470A 

USEPA Method 160.1 

Page 1 of 1 



SWMU 8 RFI Table 4-1 
HOLLOMAN AFB, NEW MEXICO 

Summary of Additional Characterization Field QC Samples 

Matrix Analysis 

VOCs per EPA Method 8260B 

SVOCs per EPA Method 8270C 

TPHs per EPA Method 8015B (GRO, ORO, ORO) 

PCBs per EPA Method 8082 
Soil TAL Metals by EPA 6010Bn471A 

Moisture Content per Method EPA 160.3M 

Dry Bulk Density per Method ASTM 02937 

Specific Gravity per Method ASTM 01429-86 
Fractional Organic Carbon Content per Method ASTM 02974 

Soil-vapor VOCs per EPA Method T0-1 5 

Indoor Air VOCs per EPA Method T0-15 

VOCs per EPA Method 8260B 

SVOCs per EPA Method 8270C 
Groundwater TPHs per EPA Method 8015B (GRO, ORO, ORO) 

TAL Metals by EPA 6010Bn470A 
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 = Semi-volatile Organic Compounds 
TAL= Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
PCBs = Polychlorinated Biphenyls 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 
ORO = Diesel Range Organics 

· January 2009 

Number of Field 
Samples Trip Blanks 

. 
Field Duplicates 

18 7 2 

18 0 2 

18 0 2 

18 0 2 

18 0 2 

2 0 0 

2 0 0 

2 0 0 
2 0 0 

6 1 1 

2 1 0 

6 8 1 

6 0 1 

6 0 1 

6 0 1 
6 0 1 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 28 

1 21 

1 21 

1 21 

1 21 

0 2 

0 2 

0 2 
0 2 

0 8 

0 3 

1 16 

1 8 

1 8 

1 8 
1 8 
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Summary of Laboratory QC Limits for Soil and Groundwater 

RL I Evaluation Criteria LCS 
Parameter CAS No. Water I Soil Water I Soil 

RL INMWQCC'I EPA MCL I RL I SSL LCL I UCL I LCL I 
VOCs per EPA Method 8260B ~giL ~gil ~gil ~gtKQ mgikg % % % 
Acetone 67-64-1 25 NV NV 50 28,100 45 127 51 
Benzene 71-43-2 1 10 5 5 10.3 72 125 74 
Bromodichloromethane 75-27-4 1 NV NV 5 14.4 72 120 74 
Bromoform 75-25-2 1 NV NV 5 621 55 127 79 
Chlorobenzene 108-90-7 1 NV 100 5 194 79 113 78 
Chloroethane 75-00-3 2 NV NV 5 63.3 56 164 63 
Chlorofonm 67-66-3 1 100 NV 5 4 75 120 75 
Carbon disu~ide 75-15-0 2 NV NV 5 460 60 151 59 
Carbon tetrachloride 56-23-5 1 10 5 5 3.47 56 145 67 
1, 1-Dichloroethane 75-34-3 1 25 NV 5 1,400 70 122 71 
1, 1-Dichloroethytene 75-35-4 1 5 7 5 206 61 137 64 
1 ,2-Dichloroethane 107-06-2 1 10 5 5 6.04 64 124 72 
1 ,2-Dichloropropane 78-87-5 1 NV 5 5 6 74 123 74 
Dibromochloromethane 124-48-1 1 NV NV 5 14.8 63 119 78 
cis-1 ,2-Dichloroethytene 156-59-2 1 NV 70 5 76.5 74 125 75 
cis-1 ,3-Dichloropropene 10061-01-5 1 NV NV 5 NV 65 112 72 
trans-1 ,2-Dichloroethytene 156-60-5 1 NV 100 5 112 70 127 70 
trans-1 ,3-Dichloropropene 10061-02-6 1 NV NV 5 NV 59 116 75 
Ethyl_benzene 100-41-4 1 750 700 5 128 73 119 77 
2-Hexanone 591-78-6 5 NV NV 25 NV 54 131 68 
lsopropylbenzene 98-82-8 1 NV NV 5 271 63 119 79 
4-Methyt-2-pentanone 108-10-1 5 NV NV 25 NV 57 136 69 
Meth~ bromide 74-83-9 2 NV NV 5 8.51 52 172 52 
Meth chloride 74-87-3 2 NV NV 5 NV 53 155 63 
Meth~ ene chloride 75-09-2 5 100 5 10 182 61 129 51 
Meth ethyl ketone 78-93-3 5 NV NV 25 31 ,800 51 128 63 
Styrene 100-42-5 1 NV 100 5 100 64 124 74 
1, 1,1-Trichloroethane 71-55-6 1 60 200 5 563 72 133 70 
1,1,2,2-Tetrachloroethane 79-34-5 1 10 NV 5 5.55 64 120 76 
1,1,2-Trichloroethane 79-00-5 1 10 5 5 11 .9 72 116 77 
Tetrachloroethylene 127-18-4 1 20 5 5 12.5 70 126 68 
Toluene 108-88-3 1 750 1,000 5 252 67 123 74 
T richloroethytene 79-01-6 1 100 5 5 0.638 73 117 72 
Vinyl chloride 75-01-4 1 1 2 5 2.25 63 161 64 
Xylene total 1330-20-7 3 620 10,000 15 82 73 122 78 
Dibromofluoromethane (surr) 1868-53-7 00 00 00 00 00 00 00 78 
Toluene-DB (surr) 2037-26-5 00 00 00 00 00 00 00 71 
4-Bromofluorobenzene surr 460-00-4 00 00 00 00 00 00 00 61 
1,2-Dichloroethane-04 (surr) 17060-07-0 00 00 00 00 00 00 00 74 

-· 

January 2009 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 
% % % % 

136 44 142 15 
124 80 120 7 
124 75 120 8 
127 60 129 11 
117 82 112 7 
147 67 148 14 
121 78 118 8 
148 65 147 12 
131 69 137 12 
118 75 117 10 
126 67 134 15 
120 68 121 7 
126 78 122 8 
120 68 118 9 
124 81 120 9 
120 73 115 10 
122 74 125 11 
118 69 115 11 
120 82 115 8 
136 60 125 11 
134 73 115 10 
136 61 128 11 
156 60 165 16 
142 58 152 19 
142 66 125 11 
138 58 127 10 
120 58 125 11 
131 78 132 8 
121 67 119 10 
118 74 115 9 
127 75 126 9 
118 81 114 8 
122 80 115 10 
144 70 151 18 
122 81 118 7 
123 00 00 00 

137 00 00 00 

157 00 00 00 

125 00 00 00 

QUALITY ASSURANCE PROJECT 
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Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 
% % % 
14 140 33 
63 135 23 
63 126 23 
54 109 24 
64 130 24 
53 172 28 
68 131 24 
47 165 29 
64 148 24 
64 130 25 
55 149 28 
60 114 22 
65 128 23 
60 119 23 
66 132 24 
57 118 25 
63 137 27 
58 115 25 
63 142 25 
35 109 34 i 

59 177 29 
44 99 32 
38 188 27 
57 160 29 
40 183 34 
27 112 32 
54 130 26 
70 149 25 
45 121 33 
60 114 25 
54 154 27 
62 142 29 
59 143 25 
64 165 27 
64 142 24 
00 00 00 

00 00 00 

00 00 00 

00 00 00 
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Summary of Laboratory QC Limits for Soil and Groundwater 

RLI Evaluation Criteria LCS 
Parameter CAS No. Water I Soil Water I Soil 

RL INMWQCC'I EPA MCL I RL I SSL LCL I UCL I LCL I 
SVOCs by EPA Method 8270C IJg/L IJg/L IJg/L IJg/kg mgtkg % % % 
Benzoic Acid 65-85-0 25 NV NV 830 NV 8 45 55 
2-Chlorophenol 95-57-8 5 NV NV 170 166 62 103 61 
4-Chloro-3-methyl phenol 59-50-7 5 NV NV 170 NV 64 103 60 
2,4-Dichlorophenol 120-83-2 5 NV NV 170 183 59 103 64 
2,4-Dimethylphenol 105-67-9 5 NV NV 170 1,220 43 94 50 
2,4-Dinitrophenol 51-28-5 25 NV NV 830 122 12 125 41 
4,6-Dinttro-o-cresol 534-52-1 10 NV NV 330 6.11 47 119 59 
2-Methylphenol 95-48-7 5 NV NV 170 NV 54 91 57 
3&4-Methylphenol -- 5 NV NV 170 NV 48 86 56 
2-Nttrophenoi 88-75-5 5 NV NV 170 NV 64 104 62 
4-Nttrophenoi 100-02-7 25 NV NV 830 NV 22 50 52 
Pentachlorophenol 87-86-5 25 NV NV 830 29.8 50 111 54 
Phenol 108-95-2 5 NV NV 170 18,300 25 53 59 
2,4,5-Trichlorophenoi 95-95-4 5 NV NV 170 6,110 66 104 65 
2,4,6-Trichlorophenol 88-06-2 5 NV NV 170 6.11 60 103 64 
Acenaphlhene 83-32-9 5 NV NV 170 3,730 62 101 66 
Acenaphthylene 208-96-8 5 NV NV 170 NV 65 113 66 
Anthracene 120-12-7 5 NV NV 170 22,000 69 107 66 
Benzo a)anthracene 56-55-3 5 NV NV 170 6.21 68 106 66 
Benzo a)pyrene 50-32-8 5 0.7 0.2 170 0.621 70 114 65 
Benzo b )fluoranthene 205-99-2 5 NV NV 170 6.21 68 110 64 
Benzo ,h,i)perylene 191-24-2 5 NV NV 170 NV 63 115 62 
Benzo k)fluoranthene 207-08-9 5 NV NV 170 62.1 68 112 67 
4-Bromophenyl phenyl ether 101 -55-3 5 NV NV 170 NV 73 103 68 
Butyl benzyl phthalate 85-68-7 5 NV NV 330 NV 69 108 62 
Benzyl Alcohol 100-51 -6 5 NV NV 170 NV 34 104 58 
2-Chloronaphthalene 91-58-7 5 NV NV 170 3,990 64 102 66 
4-Chloroaniline 106-47-8 10 NV NV 330 NV 57 104 29 
Carbazole 86-74-8 5 NV NV 170 NV 69 113 63 
Chrysene 218-01-9 5 NV NV 170 615 68 103 67 
bis(2-Chloroethoxy)methane 111-91-1 5 NV NV 170 NV 57 103 57 
bis(2-Chloroethyl)ether 111-44-4 5 NV NV 170 2.44 64 106 61 
bis 2-Chloroisopropyl)ether 108-60-1 5 NV NV 170 38.7 52 120 56 
4-Chiorophenyl phenyl ether 7005-72-3 5 NV NV 170 NV 71 104 68 
1 ,2-Dichiorobenzene 95-50-1 5 NV 600 170 37.4 62 100 61 
1 ,3-Dichiorobenzene 541-73-1 5 NV NV 170 32.6 59 99 59 
1 A-Dichlorobenzene 106-46-7 5 NV 75 170 39.5 60 101 59 
2,4-Dinttrotoiuene 121-14-2 L- 5 NV NV 170 122 65 111 60 

· January 2009 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 

% % % % 
110 16 73 41 
97 53 102 24 
105 60 101 18 
102 55 100 24 
102 36 98 26 
120 14 135 39 
123 40 127 24 
97 46 100 23 
98 43 100 23 
100 53 104 25 
116 32 81 28 
111 44 118 16 
96 31 77 26 
104 61 102 18 
102 55 103 21 
104 55 103 20 
106 55 113 20 
109 66 105 14 
111 65 103 16 
115 65 113 16 
115 62 110 17 
113 58 111 17 
116 63 110 17 
106 68 102 16 
114 65 108 17 
103 48 106 24 
97 58 101 22 
80 39 101 21 
107 66 109 16 
112 65 100 18 
89 49 100 24 
95 54 103 24 
100 49 109 22 
103 65 103 18 
91 50 101 22 
88 50 100 23 
90 51 101 23 
108 60 110 16 
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Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
13 117 32 
31 113 23 
33 123 38 
54 105 20 
46 104 22 
5 110 46 

27 119 35 
44 101 28 
38 107 31 
38 111 21 
44 111 22 
42 110 25 
32 111 29 
53 108 19 
53 107 20 
57 106 19 
55 110 18 
59 109 21 
52 120 20 
48 124 21 
50 122 21 
50 118 23 
54 117 21 I 

59 107 20 
57 118 20 
46 106 23 
53 102 19 
25 78 30 
58 105 20 
48 124 20 
45 94 19 
47 99 24 
44 100 23 
59 105 18 
44 95 26 
41 91 28 
42 93 27 
44 118 26 
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Summary of Laboratory QC Limits for Soil and Groundwater 

RL I Evaluation Criteria LCS 
Parameter CAS No. Water I Soli Water I Soli 

RL INMWQCC'I EPA MCL I RL I SSL LCL I UCL I LCL I 
SVOCs by EPA Method 8270C ~giL ~giL ~giL ~glkg mg/kg % % % 
2,6-Din~rotoluene 606-20-2 5 NV NV 170 NV 77 111 63 
3,3'-Dichlorobenzidine 91 -94-1 10 NV NV 330 10.8 42 110 30 
Dibenzo a,h anthracene 53-70-3 5 NV NV 170 0.621 62 115 63 
Dibenzofuran 132-64-9 5 NV NV 170 142 69 104 65 
Di-n-butyl phthalate 64-74-2 5 NV NV 330 6,110 68 109 62 
Di-n-cetyl phthalate 117-64-0 5 NV NV 330 NV 63 120 59 
Diethyl phthalate 64-66-2 5 NV NV 330 48,900 64 110 64 
Dimethyl phthalate 131 -11-3 5 NV NV 330 100,000 44 120 66 
bis 2-Ethylhexyl)phthalate 117-81-7 5 NV NV 330 347 64 115 60 
Fluoranthene 206-44-0 5 NV NV 170 2,290 68 111 63 
Fluorene 86-73-7 5 NV NV 170 2,660 66 105 65 
Hexachlorobenzene 118-74-1 5 NV 1 170 3.04 69 103 65 
Hexachlorobutadiene 87-68-3 5 NV NV 170 12.2 55 90 55 
Hexachlorocyclopentadiene 77-47-4 5 NV 50 170 366 26 95 34 
Hexachloroethane 76-72-1 5 NV NV 170 61 .1 59 104 58 
lndeno(1 ,2,3-cd)pyrene 193-39-5 5 NV NV 170 6.21 63 118 59 
lsOQhorone 78-59-1 5 NV NV 170 5,120 64 107 60 
2-Methylnaphthalene 91-57-6 5 NV NV 170 NV 66 100 63 
2-N~roaniline 88-74-4 10 NV NV 330 NV 65 111 60 
3-N~roaniline 99-09-2 10 NV NV 330 NV 61 106 41 
4-N~roaniline 100-01-6 10 NV NV 330 NV 60 113 53 
Naphthalene 91-20-3 5 NV NV 170 79.5 62 101 64 
N~robenzene 98-95-3 5 NV NV 170 22.8 61 106 60 
N-N~roso-di-n-propylamine 621 -64-7 5 NV NV 170 NV 64 109 54 
N-N~rosodiphenylamine 86-30-6 5 NV NV 170 993 69 114 68 
Phenanthrene 85-01-8 5 NV NV 170 1,830 68 104 67 
Pvrene 129-00-0 5 NV NV 170 2,290 64 105 65 
1 ,2,4-Trichlorobenzene 120-82-1 5 NV NV 170 69.3 64 101 64 
2-Ruorophenol (surr) 367-12-4 -- -- -- -- -- 19 90 45 
Phenol-d5 surr 4165-62-2 -- -- -- -- -- 10 68 44 
2,4,6-Tribromophenol (surr) 118-79-6 -- -- -- -- -- 36 137 50 
N~robenzene-d5 (surr) 4165-60-0 -- -- -- -- -- 49 119 41 
2-Fiuorobiphenyl surr 321-60-8 -- -- -- -- -- 45 118 46 
Terphenyl-d14 (surr) 1718-51-0 -- -- -- -- -- 46 135 45 

January 2009 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 

% % % % 
106 60 111 19 
90 18 112 22 
110 57 111 20 
99 64 102 17 
110 63 107 17 
132 58 126 23 
109 59 110 18 
105 40 116 25 
118 55 120 22 
108 62 108 17 
109 60 105 17 
106 64 102 16 
93 45 93 26 
95 20 92 34 
91 51 105 26 
115 61 111 19 
102 59 103 23 
93 56 100 23 
110 61 107 18 
90 47 107 26 
103 48 119 21 
94 52 102 23 
96 51 103 25 
99 57 103 24 
108 62 112 16 
110 64 103 15 
115 59 107 21 
94 54 102 24 
114 -- -- --
124 -- -- --
128 -- -- --
123 -- -- --
122 -- -- --
135 -- -- --

QUALITY ASSURANCE PROJECT 
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Matrix Spike Soli 
MS Recovery L MSD 

LCL I UCL I RPD 

% % % 
48 115 20 
15 90 31 
45 121 23 
57 101 19 
55 112 20 
58 134 23 
59 107 19 
56 108 20 
55 125 21 
47 119 25 
59 108 18 
56 107 21 
42 94 25 
13 91 25 
40 93 32 
50 118 26 
52 101 19 
42 103 22 
55 108 20 
38 92 20 
42 101 23 
42 105 24 
42 105 21 
41 107 23 
59 111 21 
60 110 21 
50 126 25 
49 98 23 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
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SWMUS Table 4-2 
HOLLOMAN AFB, NEW MEXICO 

Summary of Laboratory QC Limits for Soil and Groundwater 

RL I Evaluation Criteria LCS 
Parameter CAS No. Water I Soil Water I Soil 

RL INMWQCC'I EPA MCL I RL I SSL< LCL I UCL I LCL I 
TAL Metals by EPA Method 6010B/7470A/7471A IJg/L IJQIL IJQIL mg/kg mgt kg % % % 
Aluminum 7429-90-5 100 NV NV 10 77,800 87 111 82 
Antimony 7440-36-0 10 NV 6 1.5 31 .3 88 108 82 
Arsenic 7440-38-2 15 100 10 2 3.9 88 109 85 
Barium 7440-39-3 10 1,000 2,000 1 15,600 92 112 87 
Beryllium 7440-41-7 5 NV 4 0.5 156 89 113 84 
Cadmium 7440-43-9 5 10 5 0.5 39 88 111 87 
Calcium 7440-70-2 200 NV NV 20 NV 90 111 82 
Chromium 7440-47-3 10 50 100 1.5 234 90 113 84 
CobaH 7440-48-4 10 50 NV 1 1,520 89 111 87 
Copper 7440-50-8 15 1,000 1,300 2 3,130 86 112 88 
Iron 7439-89-6 100 1,000 NV 15 23,500 89 116 87 
Lead 7439-92-1 9 50 15 0.8 400 89 109 86 
MaQnesium 7439-95-4 200 NV NV 20 NV 92 113 90 
Manganese 7439-96-5 10 200 NV 1 3,590 90 110 88 
Mercury 7439-97-6 0.2 2 2 0.033 6.11 88 111 88 
Nickel 7440-02-0 40 200 NV 4 1,560 89 111 87 
Potassium 7440--09-7 3,000 NV NV 300 NV 89 114 89 
Selenium 7782-49-2 15 50 50 1.3 391 90 110 83 
Silver 7440-22-4 10 50 NV 1 391 86 120 87 
Sodium 7440-23-5 1,000 NV NV 500 NV 90 117 90 
Thallium 7440-28-0 15 NV 2 1.20 5.16 BB 108 84 
Vanadium 7440-62-2 10 NV NV 2 78.2 91 111 BB 
Zinc 7440-66-6 20 10,000 NV 3 23,500 84 111 76 

PCBS by EPA Method 8082 IJg/L IJQIL IJg/L IJg/Kg mg/kg % % % 

Aroclor 1016 12674-11-2 1 1 0.5 10 3.93 61 125 71 
Aroclor 1221 11104-28-2 1 1 0.5 10 1.12 -- -- --
Aroclor 1232 11141-16-5 1 1 0.5 10 1.12 -- -- --
Aroclor 1242 53469-21 -9 1 1 0.5 10 1.12 -- -- --
Aroclor 1248 12672-29-6 1 1 0.5 10 1.12 -- -- --
Aroclor 1254 11097-69-1 1 1 0.5 10 1.12 -- -- --
Aroclor 1260 11096-82-5 1 1 0.5 10 1.12 63 129 65 

January 2009 

Matrix Spike Water 
MS Recovery MSD 

UCL LCL I UCL I RPD 

% % % % 
116 83 119 25 
102 81 124 25 
104 84 124 25 
112 85 120 25 
114 79 121 25 
107 82 119 25 
114 48 153 25 
114 73 135 25 
108 82 119 25 
109 82 129 25 
124 52 155 25 
107 89 121 25 
110 62 146 25 
109 79 121 25 
111 88 111 10 
108 84 120 25 
109 76 132 25 
103 71 140 25 
114 75 141 25 
112 70 203 25 
106 90 116 25 
108 85 120 25 
114 60 137 25 

% % % % 

118 53 130 30 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

123 58 150 30 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
50 200 30 
20 200 30 
76 111 30 
52 159 30 
72 105 30 
40 130 30 
43 165 30 
70 200 30 
72 106 30 
37 187 30 
70 200 30 
70 200 30 
84 145 30 
40 200 30 
88 111 30 
61 126 30 
56 172 30 
76 104 30 
75 141 30 
78 111 30 
78 101 30 
50 169 30 
70 200 30 

% % % 

71 118 36 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
65 123 36 
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SWMU8 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

TPH by EPA Method 80156 

TPH-Gasoline Range Organics (C6-C10) 
4-Bromofiuorobenzene (surr) 
aaa-Trifluorotoiuene surr 
TPH-Diesel Range Organics (C1 O-C22) 

TPH-Oil Range Organics (>C22-C36) 
o-Terphenyll (surr) 

Total Dissolved Solids by EPA Method 160.1 

Total Dissolved Solids 

Notes. 
~g/kg = Micrograms per kilogram 
~giL = Micrograms per liter 
EPA= U.S. Environmental Protection Agency 
LCL = Lower Control Lim~ 
LCS = Laboratory Control Sample 
mg/kg = Milligrams per kilogram 
mgiL = Milligrams per l~er 

Table 4-2 
Summary of Laboratory QC Limits for Soil and Groundwater 

RL I Evaluation Criteria 

CAS No. Water 

RL INMWQCC'I EPA MCL I 

~giL ~giL 

-- 0.25 NA3 

460-00-4 -- --
98-08-8 -- --

-- 0.25 NA3 

-- 0.1 NA3 

64-15-1 -- --
mgll mgiL 

-- 10 1,000 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RL = Reporting Limit 
RPD = Relative Percent Difference 
UCL = Upper Control Lim~ 

fJgiL 

NV 
--
--

NV 

NV 
--

mgiL 
500 

RL 

~glkg 

8.3 
--
--

8.3 

5.0 
--

mglkg 

--

LCS 

Soil Water Soil 

I SSL' LCL I UCL I LCL I UCL 

mglkg % % 

NA3 63 126 
-- 62 135 
-- 65 118 

NA3 50 150 
NA• 50 150 

-- 57 115 

mglkg % % 

-- 90 110 

PCBs = Polychlorinated Biphenyls 
NV= No Value 
NA = Not Applicable 

% 

66 
62 
65 

50 

50 
57 
% 

--

CAS No. = Chemical Abstracts Services Number 
NMED =New Mexico Environment Department 
SSL = Soil Screening Level 
MCL = Maximum Contaminant Level 

% 

122 
135 
118 

150 

150 
115 
% 

--

Matrix Spike Water 

MS Recovery I MSD 

LCL I UCL I RPD 

% % % 

67 171 31 

-- -- --
-- -- --
50 150 30 

50 150 30 
-- -- --
% % % 

-- -- --

TPH = Total Petroleum Hydrocarbons 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
TAL = Target Analyte List NMWQCC = New Mexico Water Quality Control Commission 

' NMWQCC Standards for Groundwater, if 10,000 mgiL TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103 
2NMED, Technical Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006 (Residential Soil) 
3Combined TPH values (GRO/DRO/ORO) will be compared to the applicable petroleum products presented in the NMED, TPH Screening Guidelines, October 2006. 
4EPA Secondary Drinking Water Standard 

January 2009 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 

MS Recovery I MSD 

LCL I UCL I RPD 

% % % 

37 142 17 
-- -- --
-- -- --
50 150 30 

50 150 30 
-- -- --
% % % 

-- -- --
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SWMU8 
Holloman AFB, New Mexico 

Parameter 

VOCs per EPA Method TQ-15 
Acetone 
1 ,3-Butadiene 
Benzene 
Bromodichloromethane 
Bromoform 
Bromo methane 
Bromoethene 
Benzyl Chloride 
Carbon disulfide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
3-Chloropropene 
2-Chlorotoluene 
Carbon tetrachloride 
Cyclohexane 
1 , 1-Dichloroethane 
1 , 1-Dichloroethylene 
1 ,2-Dibromoethane 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 ,4-Dioxane 
Dichlorodifluoromethane 
Dibromochloromethane 
trans-1 ,2-Dichloroethylene 
cis-1 ,2-Dichloroethylene 
cis-1 ,3-Dichloropropene 
m-Dichlorobenzene 
o-Dichlorobenzene 
IP-Dichlorobenzene 
trans-1 ,3-Dichloropropene 
Ethanol 
Ethylbenzene 
Ethyl Acetate 
4-Ethyltoluene 
Freon 113 
Freon 114 
Heptane 
Hexachlorobutadiene 
Hexane 
2-Hexanone 
Isopropyl Alcohol 
Methylene chloride 
Methyl ethyl ketone 
Methyl Isobutyl Ketone 
Methyl Tert Butyl Ether 
PrqQYiene 
Styrene 
1,1 , 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1 ,2,4-Trichlorobenzene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
2,2,4-Trimethylpentane 
Tertiary Butyl Alcohol 
Tetrachloroethylene 
Tetrahydrofuran 

January 2009 

Table 4-3 
Summary of Laboratory QC Limits for Indoor Air 

Quality Assurance Project 
Plan Addendum 

LCS 

Molecular MDL (Indoor RL (Indoor MDL (Indoor- NMED Residential 
Soil-Vapor 

CAS No. 
LCL I Weight Air) Air) Air) RBSL" UCL 

g/mol ppbv IJg/m• IJg/m• IJg/m• % % 
67-64-1 0.044 0.48 NV 70 130 
106-99-0 0.054 0.44 NV 70 130 
71 -43-2 78.1 0.017 0.64 0.054 2.66 70 130 
75-27-4 0.023 1.3 NV 70 130 
75-25-2 0.029 2.1 NV 70 130 
74-83-9 0.031 0.78 NV 70 130 
593-60-2 0.032 0.87 NV 70 130 
100-44-7 0.037 1.0 NV 70 130 
75-15-0 0.018 0.62 NV 70 130 

108-90-7 0.028 0.92 NV 70 130 
75-00-3 0.026 0.53 NV 70 130 
67-66-3 0.021 0.98 NV 70 130 
74-87-3 0.039 0.41 NV 70 130 

107-05-1 0.029 0.63 NV 70 130 
95-49-8 0.022 1.0 NV 70 130 
56-23-5 0.027 1.3 NV 70 130 

110-82-7 0.034 0.69 NV 70 130 
75-34-3 0.021 0.81 NV 70 130 
75-35-4 0.040 0.79 NV 70 130 
106-93-4 187.88 0.030 1.5 0.231 0.146 70 130 
107-06-2 98.96 0.038 0.81 0.154 1.23 70 130 
78-87-5 0.029 0.92 NV 70 130 
123-91 -1 0.046 0.72 NV 70 130 
75-71-8 0.030 0.99 NV 70 130 
124-48-1 0.019 1.7 NV 70 130 
156-60-5 0.023 0.79 NV 70 130 
156-59-2 0.028 0.79 NV 70 130 

10061-01-5 0.027 0.91 NV 70 130 
541-73-1 0.044 1.2 NV 70 130 
95-50-1 0.040 1.2 NV 70 130 
106-46-7 0.044 1.2 NV 70 130 

10061-02-6 0.032 0.91 NV 70 130 
64-17-5 0.047 0.94 NV 70 130 
100-41 -4 106.16 0.018 0.87 0.078 453 70 130 
141-78-6 0.046 0.72 NV 70 130 
622-96-8 0.036 0.98 NV 70 130 
76-13-2 0.020 1.5 NV 70 130 
76-14-2 0.027 1.4 NV 70 130 
142-82-5 0.021 0.82 NV 70 130 
87-68-3 0.084 2.1 NV 70 130 
110-54-3 0.054 0.70 NV 70 130 
591 -78-6 0.025 0.82 NV 70 130 
67-63-0 0.036 0.49 NV 70 130 
75-09-2 0.040 0.69 NV 70 130 
78-93-3 0.039 0.59 NV 70 130 
108-10-1 0.022 0.82 NV 70 130 

1634-04-4 88.15 0.018 0.72 0.065 1,340 70 130 
115-07-1 0.053 0.86 NV 70 130 
100-42-5 0.023 0.85 NV 70 130 
71-55-6 0.026 1.1 NV 70 130 
79-34-5 0.024 1.4 NV 70 130 
79-Q0-5 0.020 1.1 NV 70 130 
120-82-1 0.066 1.5 NV 70 130 
95-63-6 0.024 0.98 NV 70 130 
108-67-8 0.021 0.98 NV 70 130 
540-84-1 0.026 0.93 NV 70 130 
75-65-0 0.027 0.61 NV 70 130 
127-18-4 0.027 1.4 NV 70 130 
109-99-9 0.027 0.59 NV 70 130 
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SWMU8 Table 4-3 
Holloman AFB, New Mexico Summary of Laboratory QC Limits for Indoor Air 

Quality Assurance Project 
Plan Addendum 

LCS 

Parameter Molecular MDL (Indoor RL (Indoor MDL (Indoor· NMED Residential Soil-Vapor 
CAS No. 

LCL I 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 
Vinyl Acetate 
m,p-Xylene 
o-Xvlene 
Xylenes (total) 

Notes: 
ppbv = Parts per billion by volume 
1Jg/m3 = Micrograms per cubic meter 

108-88-3 
79-01-6 
75-69-4 
75-01-4 
108-05-4 

N/A 
95-47-6 

1330-20-7 

EPA= U.S. Environmental Protection Agency 
LCS = Laboratory Control Sample 
RBSL = Risk Based Screening Level 
g/mol = grams per mole 
CAS No. = Chemical Abstracts Services Number 

Weight Air) 

92.13 0.020 
0.029 
0.029 
0.031 
0.088 
0.10 

0.026 
106.2 0.026 

LCL = Lower Control Limit 

UCL = Upper Control Limit 
RL = Reporting Limit 
MDL = Method Detection Limit 
NV = No Value 

Air) Air) 
0.75 0.075 
1.1 
1.1 

0.51 
0.70 
0.87 
0.87 
0.87 0.113 

NMED = New Mexico Environment Department 
VOCs = Volatile Organic Compounds 

" NMED Petroleum Storage Tank Bureau Guidelines for Corrective Action March 2000 (Residential Indoor Air) 

1Jg/m3 = ppbv x Molecular Weight/24.45 liters (L) 
24.45 L = volume of one mole at room temperature 

January 2009 

RBSL" UCL 
172 70 130 
NV 70 130 
NV 70 130 
NV 70 130 
NV 70 130 
NV 70 130 
NV 70 130 
134 70 130 
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SWMU8 
Holloman AFB, New Mexico 

Parameter CAS No. 

VOCs per EPA Method T0-15 
Acetone 67-64-1 
1 ,3-Butadiene 106-99-0 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 
Bromoform 75-25-2 
Bromomethane 74-83-9 
Benzyl chloride 100-44-7 
2-Butanone 78-93-3 
Carbon Disulfide 75-15-0 
Chlorobenzene 108-90-7 
Chloroethane 75-00-3 
Chloroform 67-66-3 
Chloromethane 74-87-3 
Carbon tetrachloride 56-23-5 
Cyclohexane 110-82-7 
1,2-Dichlorobenzene 95-50-1 
1,3-Dichlorobenzene 541-73-1 
1 A-Dichlorobenzene 106-46-7 
1,1-Dichloroethane 75-34-3 
1 ,2-Dibromoethane 106-93-4 
1 ,2-Dichloroethane 107-06-2 
1,2-Dichloropropane 78-87-5 
1 ,4-Dioxane 123-91-1 
Dichlorodifluoromethane 75-71-8 
Dichlorotetraflouroethane 76-14-2 
Dibromochloromethane 124-48-1 
1,1-Dichloroethene 75-35-4 
cis-1 ,2-Dichloroethene 156-59-2 
cis-1 ,3-Dichloropropene 542-75-6 
trans-1,2-Dichloroethene 156-60-5 
trans-1 ,3-Dichloropropene 10061-02-6 
Ethyl acetate 141-78-6 
Ethyl benzene 100-41-4 
4-Ethyltoluene 622-96-8 
n-Heptane 142-82-5 
Hexachlorobutadiene 87-68-3 

January 2009 

Table 4-4 
Summary of Laboratory QC Limits (Soil-Vapor) 

RL I Evaluation Criteria 
Soil-Vapor 

Attenuation factor for Soil-

RL (Soil-Vapor) Vapor to Indoor Air (10:1)" NMED Residential RBSL b 

IJg/m IJg/m IJg/m 
20 NV NV 
5 NV NV 
5 26.6 2.66 
5 NV NV 

20 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
10 NV NV 
10 NV NV 
10 NV NV 
10 NV NV 
5 NV NV 
5 1.46 0.146 
5 12.3 1.23 
5 NV NV 
5 NV NV 
10 NV NV 
10 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 NV NV 
5 4530 453 
5 NV NV 
5 NV NV 
10 NV NV 

LCS 
Soil-Vapor 

LCL UCL 

% % 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 

Quality Assurance Project 
Plan Addendum 
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SWMU8 
Holloman AFB, New Mexico 

· January 2009 

Parameter CAS No. 

VOCs per EPA Method T0-15 
Methylene chloride 75-09-2 
Methyl tert butyl ether 1634-04-4 
4-Methyi-2Pentanone 108-10-1 
Propene 563-47-3 
Styrene 100-42-5 
1 , 1 , 1 ,2-Tetrachloroethane 630-20-6 
1,1 ,2,2-Tetrachloroethane 79-34-5 
1 ,2,4-Trichlorobenzene 120-82-1 
1 ,2,4-Trimethylbenzene 95-63-6 
1 ,3,5-Trimethylbenzene 108-67-8 
1,1, 1-Trichloroethane 71-55-6 
1,1 ,2-Trichloroethane 79-00-5 
1 , 1 ,2-T richlorotriflouroethane 76-13-1 
tert- Butyl Alcohol 75-65-0 
Tetrachloroethane 127-18-4 
Tetrahydrofuran 109-99-9 
Toluene 108-88-3 
Trichloroethane 79-01-6 
Trichlorofluoromethane 75-69-4 
Vinyl chloride 75-01-4 
Vinyl acetate 108-05-4 
m,p-Xy1ene N/A 
o-Xylene 95-47-6 
Notes. 
~g/m3 = Micrograms per cubic meter 
EPA= U.S. Environmental Protection Agency 
LCS = Laboratory Control Sample 
RBSL = Risk Based Screening Level 
N/A = Not Available 
CAS No. = Chemical Abstracts Services Number 

Table4-4 
Summary of Laboratory QC Limits (Soil-Vapor) 

RL I Evaluation Criteria 
Soil-Vapor 

Attenuation factor for Soil-

RL (Soil-Vapor) Vapor to Indoor Air (1 0:1 )" 

~gtm• 

10 
5 
5 
10 
5 
5 
5 
10 
5 
5 
5 
5 
10 
20 
5 
5 
5 
5 
5 
5 
10 
5 
5 

NV= No Value 
RL = Reporting Limit 
UCL = Upper Control Limit 
LCL = Lower Control Limit 

~gtm• 
NV 

13,400 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

1,720 
NV 
NV 
NV 
NV 
NV 

1,340 

VOCs = Volatile Organic Compounds 

NMED Residential RBSLb 

~gtm• 
NV 

1,340 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
172 
NV 
NV 
NV 
NV 
NV 
134 

LCS 
Soil-Vapor 

LCL UCL 

% % 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 
70 130 

Quality Assurance Project 
Plan Addendum 

• US EPA OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance) 
November 2002. 

b NMED Petroleum Storage Tank Bureau Guidelines for Corrective Action March 2000 (Residential Indoor Air) 
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RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMU8 
HOLLOMAN AFB, NEW MEXICO 

APPENDIX B 

HISTORICAL DATA SUMMARIES 

NationView Project No. 8080014.03 January 2009 Appendix B 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMU8 
HOLLOMAN AFB, NEW MEXICO 

Appendix B-1 

Portions of: Closure Report for Remediation of POL - Contaminated Sites and 
Oil/Water Separator Removals, Holloman Air Force Base, New Mexico, July

November 1995, EBASCO Services, Inc., and Groundwater Technology Government 
Services, Inc., November 1995 

NationView Project No. 8080014.03 January 2009 Appendix 8 



• 

CLOSURE REPORT FOR 
REMEDIATION OF POL- CONTAMINATED SITES 

AND OIUW A TER SEPARATOR REMOVALS 
HOlLOMAN AIR FORCE BASE, NEW MEXICO 

JULY- NOVEMBER 1995 

Prepared for: 

49CES/CEV 
Holloman Air Force Base, New Mexico 

AND 

HQACC/ESVR 
Langley Air Force Base, Virginia 

Prepared by: 

EBASCO Services, Inc., dba Groundwater Technology 
Government Services, Inc. Foster Wheeler Environmental Corporation 

143 Union Blvd., Suite 1010 and 2501 Yale Blvd., S.E. 
Albuquerque, New Mexico 87106 Lakewood, Colorado 80228-1824 

HAFB-12/0W-cLOS.RPT 

Under Contract No. DACW-45-94 00003 
Delivery Order 6, Work Authorization Directive 13 and 

Delivery Order 8, Work Authorization Directive 33 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

November 1995 



Remediatioa of POL-
('ooeamjMtod Silea aod Oii/Waaec ScpaBI« Remo¥ala 
Hollom~~n Air Fon:e Baoe 

Sectioa 10.0 OWS at SWMU S. BuiJdin& 231 

TABLE 10-2 
SUMMARY OF NATIVE SOIL CONFIRMATION ANALYTICAL RESULTS 

AT SWMU 8- BUILDING 231 
HOLLOMAN AFB, NEW MEXICO 

AUGUST 1995 

Acetone <100 <100 <2,000 <2,000 <2,000 

Carbon disulfide 37 <25 <500 <500 <500 

Benzene <25 <25 <500 <500 <500 

Tetrachloroetheoc 480 190 <500 <500 <500 

Toluene 170 <25 <500 <500 <500 

Ethylbenzenc 460 84 <500 <500 <500 

Xylencs 6,200 32 <500 <500 <500 

1,2-Dichlorobenzene 710 3,500 <1,000 <1,000 <1,000 

1,3-Dichlorobenzene 1,100 4,800 <1,000 < 1,000 < 1,000 

1,4-Dicblorobenzene 750 3,300 <1,000 < 1,000 <1,000 

Aluminum 3,200 2,600 2,100 1,600 2,400 

Arsenic 1.1 1.2 1.3 <1.0 <1.0 

Barium 9S <40 <40 <40 <40 

Calcium 140,000 150,000 140,000 150,000 170,000 

Olromium <6.0 <6.0 <6.0 <6.0 <6.0 

5.3 <5.0 

R.eviUoG Draft 10-6 November 199.5 

• 

• 

• 



• 

ltemecliMioo of POL· Sec1ioo 10.0 OWS 8t SWMU 8, BuiJdiuc 231 
OD•miMted Silea aDd OiUWa&.er Separator Removals 
HoUomaa Air Fon:e Due 

TABLE 10-2 (continued) 
SUMMARY OF NATIVE SOIL CONFIRMATION ANALYTICAL RESULTS 

AT SWMU 8- BUILDING 231 
HOLLOMAN AFB, NEW MEXICO 

AUGUST1995 

Iron 3,800 2,700 3,500 1,700 2,700 

Lead 47 26 17 8.4 34 

Magnesium 3,100 2,900 1,600 1,100 1,700 

Mmgaoese 61 38 49 34 48 

Potassium 1,100 <1,000 <1,000 <1,000 <1,000 

NoleS: < - Constituent not detected above laboratory quantitation limit 

10-7 



hmedi.otioa of POL • SeclioD 10.0 ows at SWMU 8, Buildina 231 
Colllaminaled Site& and Oil/W .U:r Separator Ranovala 
Holloman Air Force Baoc 

R.evilioa Dna 

TABLE 10-3 
SUMMARY OF STOCKPll..E SOn. ANALYTICAL RESULTS 

AT SWMU 8 -BUILDING 231 
HOLLOMAN AFB, NEW MEXICO 

SEPTEMBER 1.995 

Benzeoc <O.OS 

Toluene <0.10 

Ethylbenzene <0.10 

Xylenes <0.20 

BTEXTotal 

TPH as Gasoline 370 
::··· ·.;:· :·: ·::. 

Benzene <O.OS 

Carbon tetrachloride <O.OS 

Ollorobenzenc <0.05 

Olloroform <O.OS 

1.4-Dichlorobenz.eDc <O.OS 

1,2-Dichloroedlane <O.OS 

1,1-Dichloroethene <O.OS 

2-Butanone <0.02 

TetrachJoroetbcuc <O.OS 

Trichloroedlcnc <O.OS 

Vinyl Chloride <0. 1 

10-8 November tm 
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• 
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R.emediatioa ol POL - Sectioa 10.0 OWS at SWMU &, Buildina 231 
COillaJnioMed Silea and OiiiWalel' Separator R.emovala 
Holloman Air Fon:e Base 

TABLE 10-3 (continued) 
SUMMARY OF STOCKPILE SOU.. ANALYTICAL RESULTS 

AT SWMU 8 -BUILDING 231 
HOLLOMAN AFB, NEW MEXICO 

SEPTEMBER 1995 

<0.033 

<0.033 

<0.033 

Hexachloro-1.3-butadieoe <0.033 

Hexachlorobenzenc 

Hexachloroethane 

Nitrobenzene 

Arsenic 

Barium 

Cadmium 

Ouomium 

Lead 

Mercury 

Notes: < 
NA 

<0.033 

<0.033 

<0.40 

<4.0 

<0.080 

<0.080 

<0.040 

<0.0080 

= Constituents DOt detected above laboratory quantitiation limit 
= Not Analyzed 

10-9 November 199S 
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Closure Sample Results 
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1 
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3 
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Figure 10·1• Site Map 
SWMU 8, Building 231 OWS 
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232 

LEGEND 
(!) Approximate Sample 

Collection Location 

Notes: 

1. Site Features Are Approximate 

2. Backfilled Excavation With 
Gravel 4-7 Ft. bgs. Filter Fabnc 
Separates Clean Native Soil 
Backfill 0-4 FT. bgs. 

Feet 20 

Scale 
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RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUS 
HOLLOMAN AFI~, NEW MEXICO 

Appendix B-2 

Portions of: Additional Characterization of POL-Contaminated Sites SWMU-3, SWMU-8, 
SWMU-36, SWMU-123 and OT-44, Holloman Air Force Base, New Mexico. 
Groundwater Technology Government Services, Inc., February 29, 1996. 

NationView Project No. 8080014.03 January 2009 Appendix 8 
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February 29, 1996 

Mr. Mark Mercier 

Omaha District 

U.S. Army Corps of Engineers 

ATfN: CEMRO-ED-EA 

215 North 17th Street 

Omaha, Nebraska 68102 

Groundwater Technology Government Services, Inc. 
2501 Yale Boulevard SE, Suite 204 Albuquerque, NM 87106 USA 

Tel: (505) 242-3113 Fax: (505) 242-1103 

Job No. 830012211.01.030 

Re: ADDmONAL CHARACTERIZATION OF POL-CONTAMINATED SITFS 

SWMU-3, SWMU-8, SWMU-36, SWMU-123 AND OT-44 HOLLOMAN AIR 

FORCE BASE, NEW MEXICO 

Delivery Order 11 Work Authorization Directive 1 

Under Contract No. DACW45-94-D-0003 

Dear Mr. Mercier: 

Introduction 

Additional characterization to support remedial design efforts for four Solid Waste 

Management Unit Sites (SWMUs) and one Installation Restoration Program (IRP) site was 

conducted between January 29, 1996 and February 2, 1996. The characterization was 

performed to determine the extent of soil in excess of 1,000 parts per million (ppm) at 

these sites. To accomplish this, soil samples were collected and analyzed at SWMU 3, 

SWMU 8, SWMU 36, SWMU 123, and Site OT -44 (AOC-P). Figure 1 is a map of the 

base indicating the locations of the five sites. 

Soil samples were collected from each site using a direct push technology (DPT) soil 

sampling device, field screened for volatile organics constituents, and analyzed for total 

petroleum hydrocarbons (fPH) (gasoline and diesel range), total recoverable petroleum 

hydrocarbons (fRPH), and benzene, toluene, ethylbenzene and xylenes (BTEX). These 

data will be used to determine the approximate mass of petroleum-contaminated soil 

Offices throughout the U.S., Canada and Overseas 
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< = constituent not detected 

TABLEJ 
SUMMARY OF SOIL ANALYI'ICAL RESULTS 

SWMU -8 BUILDING 231 OWS 
HOLLOMAN AFB, NM 

Delivery Order 11 Work Authorization Directive 1 
February, 1996 
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Holloman A. 
Fmal Closure Report 
Phase I I Remed1ahon of POL-Contammated S1tes and 0/WS/WOT Removals SWMU8 

Sample J.D. 
Figure I.D 

Date Sampled 
TRPH by Method 418.1 (mg/kg) 

VOCs by Method 1311/8240 (mg/L) 
SVOCs by Method 1311/82708 (mg/L) 

VOCs by Method 82408 (~g/kg) 
SVOCs by Method 82708 (~glkg) 
VOCs by Method 8021A Benzene 

(mglkg) 

Table 4-1 
Summary of Stte Closure and Stockpile Sample Analyttcal Results for SOli at SWMU 8, Building 231 0/WS 

Page I of2 

:,':'~>,~-~~-~ !~-:;1:• I :r·-~.<~. :.:_. ~: I '!'._ : ·• Y·:": -~, I · SWMU08~P 1-:.06. I : SWMU08T02-Q6":·-CSWMU08T03::.06~~J S.WMUOS-04:.06: I S WMU8-SPt• 
;;~;, ·~ 'f\~.{~.f. l 1~ Jf{'l'-i~tt~· I ~~~J:. s ~\),.,.~f':P tt: ; · 
f· .... .. '-!,~. . ... ~ '}t -.-\.:.,/, • " .. • -~ • • • ....... 1 

;.,:;~- 8/8/95 :~::::: 1 ~ ·~818195 ·•:;:: l i~ . 8/8/95_:~.' 1 <'~"7l4/9/97 ,)'~ (l.;.- 1 ~\' ...'.'-'," 4/9/97/:•,;z;\:;~ 1". ~~:.::;4/9f9.7,:~:..>~.~!?~~t ,':. 4/919}}~ •:_'(-"1; 4/9/97 
23,000 I 31,000 I 940 I 78 I <20 I 58 I 25 36 

NA I NA I NA I NA I NA I NA I NA ND 
NA I NA I NA I NA I NA I NA I NA ND 

NA I NA I NA I ND I ND I ND I ND NA 
NA I NA I NA I ND I ND I ND I ND NA 

NA 

:::::::::~j;~~1:1;~~;:::::::::f:::::!J~::::: 
NA NA <0 05 ~ <0 05 I <0.05 <0.05 <0.05 ·---NA····· ··-·NA····· ·······:::o·lo······· ·······<o~io--···· · · ·· · ····<o~io ________ -------<i:i.(o·· ····· ······<ciio _____ _ 

::::~i::::: ::: : ~f::: : :: : ::::~~}r:::::: :::::::~~:~r:::::: :::::::~t~r:::::: :::::::~~:_~f:::::: ::::::~~~1r:::::l 
Metals by Method 7421 

Lead (2,000 mg/kg) 
Metals by Method 90 lOA 

Total Cyanide (mglkg) 
Metals by Method 60 I OA 

(mglkg) 

NA 

NA 

NA NA 

NA NA 

NA NA NA NA 2.1 

NA NA NA NA <2.0 

Alummum 1 (77,000) NA NA NA 2,200 1,800 3,600 3,400 NA .. -.......... 8ariuffii {5",3-oo)"·- -· .. ·- ---.- ..... NA---.. . ... NA-........ NA.-... ....... ··29· ... -.--. -.. -.... ·io ..... -... -- ....... =-;1··· ·- .. -· -· ··---. 6f-....... -...... if.--- .. . 
············-c~offii;;ffii(23of········ · ··· ····-N.A····· ····NA····· ····NA·-·-- ··--····<3·a········ ········<io········ ···-·····,u----····· ········;i_o········· ------<io··-----
::: ::::::::: :~~PP.~~ ~~~.:~~~L ::::::::::: ::::: ~~: :::: :::: ~~ ::::: :::: ~~ ::::: ::::::: :~~: ~::::: ::: :::::::: ~~-r: :::::: :::::: :::~ T :::::::: :::::::: ~:~::: :::::: :::::: :~~- ..... . 

Manganese (8,300) NA NA NA 26 30 74 65 NA .. --·- ·- .. ·viUlaCiium·( ii:oooj -· .. -.. ---. ----. NA. .... . ... NA- ........ NA ..... .. -- .... 6.2"" ... -..... -.. .. -K6 .. ... . . .. .. --- ----9~2 ..... -·-.. -- ..... "ii .. -.. -.. - --.- ... Ni\ ....... , 
............ -. i"i~c.- (i3-,oooY -- -· ... -.. ... . .. --NA·--.. . ... NA--....... NA -- .......... ·s· i-- .. -.......... -. ·5~9 ..... -... . ..... ·--ii- -- .. ---· ... -- ... "if" .......... -.. "i-ii\ ....... , 
··· ···· ··· ····-ce-ad.(fooof ··-·······-·· ·· ·- ·N.A····· ···· NA···· · ----NA····· ·····-· - ~>"4 ......... ······· :ca·4o····· ··· ·· ·······.f6········· ·-···- --4-.6--------- ·······i-ix······ · 

Pamt ftlter by Method 9095 NA NA NA NA NA NA NA NP 

USAF/0529 DOC 12/22/97 December 1997 



Holloman. 
Fmal Closure Report 
Phase II Remediation of POL-Con tam mated S1tes and 0/WS/WOT Removals 

Table4-l 
Summary of Site Closure and Stockpile Sample Analyttcal Results for Soil at SWMU 8, Buildmg 231 0/W 

Page 2 of2 

Sample l.D. 
Figure l.D. 

Date Sampled 
Flash Pomt by Method ASTM 

093 COF) 
pH by Method 9045A 

Reactive Sulfide by SW846 
Ch#7 (mglkg) 

Notes. 
Shadmg denotes Site closure samples 
• = Sotl stockp1le sample 

'll'~ 
;, •t'" : ~~~.~']~ · 

flo-". '•:(0 •. z-··,, 
' ..., ' J. ' 

;::~ 8/8/95 .-;:.: 

NA 
NA 

NA 

< = Constituent not detected above laboratory quantttatton hmll 
()=EPA Reg1on VI nsk-based cntena for mdustnalland use 
ND = Not detected 
NA =Not analyzed 
NP = Not present 

r > "-.. .f:t _i ~ J 

.. .... \,_ ·•"'t t 
7~~A;{;, ,t , >~~j,l • · SWtytUOS-01-06 

""I'(:V , ... ,., 
-'\. --i'' 

.. .... _.... . ... .... ~ '':()) ~-- . 
~ _,.. . . '"·-<,·' ·ffi -'''•'" ' -. ,'" ' ~: ,.w-.,·~~;; 

·.·.:, :8181952:; ., ~~ 8181~5 ·· ... ; .-:~ ,;-J~4/_9/~7,_{c;"1~ 

NA NA NA 
NA NA NA 

NA NA NA 

I = Rtsk-based value above expected saturation pomt, value shown ts rcs1denualland use nsk-based concentrauon 
2 =Represents nsk-based concentration for chrommm VI 

USAF/0529 DOC 12/22/97 

· SWMUOS-02-0~; ~:swMYos:oJ~06.: : SWMU08-Q4iQ6." . , ... ,~. rn ... )... , 
>_i! ri.J:-4 .t._, ·-.. ..... .-...;: 

.. ~·· · ~ :rn ............ 
:-._ •,J,>f~l ~~ ~· l.!1~3-'~. ~; 

._, ~<t~ ~~-'j.[4J!"'\ '\l Ju t' • .' f, ~ ~¥· ._._1 l_,_'l(..., 

1J·-Y ,:.4{9/97: .. ·' ,! ·~~ ;··\1J:;;._·419{9_1;!;Y,f,::,.,:; :;'~~~;'{4/91_97 ·'· ;=!f;, 

NA NA NA 
NA NA NA 

NA NA NA 
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-

419191 

>200 
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December 1997 
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DATE: 

FROM: 

TO: 

TECHNICAL MEMORANDUM 
LETTER REPORT 

FOR 
SWMU 8 SOIL AND GROUNDWATER 

SAMPLING AND ANALYSIS 
HOLLOMAN AFB, NEW MEXICO 

August2,2006 

Jim Moore, Bhate Environmental Associates, Inc. 

Dave Griffin, 49 CES/CEV, Holloman Air Force Base, NM 

SUBJECT: SWMU 8 SOIL AND GROUNDWATER SAMPLING AND 
ANALYSIS 

1.0 INTRODUCTION 

This technical memorandum was prepared by Bhate Environmental Associates, 
Inc. (Bhate) for the Environmental Flight 491

h CES/CEV, Holloman Air Force Base 
(HAFB), New Mexico. This letter report contains the results of the subsurface 
soil and groundwater water samples that were collected at SWMU 8 (former 
Oil/Water Separator located at Building 231) in May 2006. This sampling event 
was conducted in accordance with the Memorandum Scope of Work for Soil and 
Groundwater Sampling and Analysis (Bhate, May 2006). This Scope of Work 
was performed through the U.S. Army Corps of Engineers (USACE), under 
contract DACA45-03-D-0023, Task Order No. 017. 

The scope of work for SWMU 8 was prepared to meet the requirements for 
additional soil and groundwater characterization as requested by the New Mexico 
Environment Department (NMED). General comment No. 1 in the NMED Notice 
of Deficiency (NOD) letter to Holloman AFB dated April 14, 2006 (Appendix A) 
requested that additional subsurface soil samples should be collected to 
characterize the remaining soil contamination at the site (that is not underneath 
the adjacent structures) and that at least two temporary groundwater monitoring 
wells be installed and sampled at the site before the Phase Ill soil excavation can 
commence. 

2.0 SITE LOCATION, DESCRIPTION AND BACKGROUND 

SWMU 8 is the former underground Oil/Water Separator (OWS) that was located 
on the south side of Building 231. Building 231 (Auto Hobby Center) is located 
on the main base at Holloman at 642 West Connecticut Avenue. The OWS was 

1 of13 8/27/2008 
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Table 1. Groundwater Elevation Summary 
SWMUB 

Holloman AFB, NM 
Bhate Project No. 9050291.01.01 

;;; tt"' .'(· Ekfttift TOC DTWt.....TOC G,...._tcrl:knlioll 

WeD ,Nerdaiac Eastiag (ftallfte.al) (ft lldew TOC) 
.. ..,. 

.- '> .• (ft.,..c...a) 

DPOI 670203.701 1691884.472 4074.827 2.46 4072.367 

DP02 670266.812 1691834.779 4076.042 4.19 4071.852 

DP03 670300.290 1691878.600 4075.883 3.40 4072.483 

NOTES: TOC = Top of Casing; DTW = Depth to Water; ft = feet; msl = mean seal level Page 1 of 1 



Clint Sa•pi<ID: Seilsm..-....... 
LabSa•pi<ID: -DateSa•plod: 

....,., 
Aaalyte 

v ..... -
Naoblhalene 79.5 

ITAL.._.~ -
Aluminum nsoo 
Anhnonv 31.3 

Arsenic 3.9 

Barium ISiiOO 
IBayllium IS6 

Calcium NV 

Chromium 234 

Cobolt 1520 

eo- 3130 

Iron 23500 

~mesium NV 

IManoanese 3590 

Mercwv 6. 11 

Nickel 1560 

Poussium NV 

Sclmiwn 391 

Sodium NV 

Vanadium 78.2 

Zinc 23500 

c-..1 Cloaoiotry 

Solids, Percent -
NV 

Notes: 
NMED =New Mel<ico Enviroruncntal Depanment 
TPH • Total Peuoleum Hydrocarbons 
~g/kg = micrograms per l<ilogram 
mg/kg = mi1ligmns per kilogmn 
NV = NoValue 
NA = Not Analyud 
Q• Qualifier 
U • Not detected 

SWMUOIIDPOI-5 
F40927-3 
S/2212006 

RaooJt' ...... 
2.7 -
482 
1.2 

0.12 
13.2 

0.058 
257000 

0.45 
0.42 
0.72 
349 

2090 
5.7 

0.0071 
0.69 
145 
0.61 
175 
2.4 
3.7 

"' 
75.0 

Table 2. 
Soil Analytical Dllta (June 200&) 

SWIIU-1 
Holloman Air Fon:e Base, N- lhxico 

SWMUOIIDP02-9 
F40927-1 
S/W1lXJ6 

lo llaloll' lo ...... 
m 29 u -

3590 
J 0.7S u 
J 0.9S J 
J 31.1 
J 0.16 J 

171000 
J 3.4 
J 0.90 J 
J 0.61 J 

3560 
1620 
33.9 

u 0.016 J 
J 2.4 J 
J 89S J 
J 0.28 u 
J 249 J 
J 7.1 
J 7.7 

"' 
70.3 

SWMUOIIDP02-9A 
F40927-2 
512212006 

_. IQ ........ 
2.7 u 

_.... 
3 160 
0.75 u 
O.S6 J 
26.8 J 
0.21 J 

192000 
33 

0.94 J 
O.SO J 
3330 
1640 
30.4 

0.0084 u 
2.2 J 
847 J 
0.31 J 
167 J 
7.1 
8.2 

"' 
70.8 

J • Estimated resuh. Result is betw= the Method Detection Limit (MDL) and the Repoftmg Limit (RL), and/or qualified by the validatq: cbetnist (..., Appendix H). 

'NMED, June 2006. Technical Background Documem for Da-dopmeat ofSoi Sereeoiog Lnds, Revision 4.0 (Residmtid Soil) 

'If results are 1101 detected (U) then the value is set at the Method Detmioa Limit (MDL) 

' NMED, Octobet 2006. TPH Sereeoiog Guidelines (Dicsd i>2/cnnk<ose oil, Residenlial Dir«t E>lposure) 

llUPBL\NK 
F40927-4 
5122f2006 

_. [Q ...... 
2.0 u -
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

"' 
NA --

Bold value indicate analytes above NMED Soil Sereeoiog Levels (Rev 4.0, lun 2006) or c:omiJincd TPH r=lts above I'>'MED TPH Sereeaing Guidelines for Diesel IJ2/cantcase od (Table 2b , Det 2006) 



Cli~nt SamPlr JD: G......._ater~Lncb 

Lab Sam--.;Jr ID: IOIWQCC' 
Oat~ SamOi;d: 

Au lYle 
Velatik!~C.a.....ts u/1. 

Bromodichloromelbane NV 
Chlorofunn 100 
Dibromochlorometbane NV 
o-Dicblorobeoune NV 

TAL MeDII Aamis u/1 

Alwninwn NV 
Anenic 100 
Bariwn 1000 
I&VIJiwn NV 
Calciwn NV 
Cobalt 50 

Mamesiwn NV 
Manl!alle5e 200 
Nickel 200 
Potassiwn NV 
Seleniwn 50 

Sodiwn NV 
Vanadiwn NV 
Zinc 10000 

c-al _,._ 
Solids. Total Dissolved 1000 

Notes: 
NMWQCC =New Mexico Water Quality Control Commission 
EPA = Environmetal Protection Agency 
MCl = Maximwn Contaminant level 
UTL = Upper Tolerance limit 
flg/L = micrograms per liter 
mg!L = milligrams per liter 
NV = No Value 
Q = Qualifier 
U = Not detected 
J = Indicates an estimated value 

EPAIICL 

-n. 

NV 
NV 
NV 
600 

wiL 

NV 
10 

2000 
4 

NV 
NV 
NV 
NV 
NV 
NV 
50 

NV 
NV 
NV 

..n. 

NV 

SWMU-08-DPOI 
F41336-l 
6nf2006 

Resulr 
..n. 

9.2 
21.0 
L2 

0.50 

u/1. 

68.6 
11.3 
21.6 
2.5 

656000 
0.86 

81600 
119 
5.1 

9940 
3.8 

78200 
108 
3.4 

-'I 

3190 

Table3. 
Groundwater Analytical Data (June 2006) 

SWMU-8 
Holloman Air Force Base, New Mexico 

SWMU-08-DPOIFD SWMU-08-01'02 
F41336-2 F41372-1 
6nf2006 61812006 

Q Resulr IQ Resulr 
rc/L ... 
9.7 0.50 
23.7 0.50 
L2 J 0.40 

u 0.50 u 0.53 ... wiL 

J 59.1 J 6820 
11.8 7.1 

J 22.2 J 84.3 
J 2.3 J 4.8 

723000 822000 
J 0.86 J 3.1 

84100 64300 
227 259 

J 23.8 J 8.9 
J 10200 15200 
J 3.9 J 3.8 

69000 71700 
101 29.3 

J 1.6 u 54.3 

a&fl -'1 

2600 3060 

1Standards for Groundwater, if I 0,000 mg/1 TDS Concentration or less, New Mexico Adntinistrative Code 20.6.2.31 03 

z If results are not detected (U) then the value is set at the Method Detection limit (MDL) 
Bold value indicate analytes above New Mexico GroWldwater Quality Standard 

TRIP BlANK SWMU-08-DPOJ 
F41372-2 F41371-1 
6/&12006 6/&12006 

IQ Rrsuli IQ Rrsulr IQ 
oWL JWL 

u 2.0 u 0.50 u 
u 2.0 u L7 
u 2.0 u 0.40 u 
J 2.0 u 0.50 u 

HiL JWL 

NV 3450 
J NV 6.6 J 
J NV 72.2 J 
J NV 4.8 J 

NV 738000 
J NV 1.2 J 

NV 57300 
NV 173 

J NV 3.9 J 
NV 6520 J 

J NV 2.8 u 
NV 72300 

J NV 1.9 J 
NV 21.5 

-a -'1 

NV 2910 
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Bhate Environmental Associates WELL CONSTRUCTION DIAGRAM (Flush Mount 

Project/Phase: Well/Boring No.: ?6 i 
Location: ,5 W M <l o 8 ~ j) Po 1 ·-- ---Drilling Method: 

__ u,5"'l1J.r..:C:;.;E:.-...,6"'m;.;.;.;.;"~k~~----.:.A~'~<ut~vJ:.-.._ Date(s): 

---~~IIOii:-'~"'/J~---.--,-:--~,_------Northing (NAD 83): 

--~~~--~~~--~~ 

Client: 

Drilling Contractor: 

Driller: _15~,~_.\ .:...b~:..:.jt~( C-:.::;!J..:.<?.;..' .:.... ______ Eastlng (NAD 83): 

$t; ~ M p tJ r r Bhate Project #: Geologist: 

NOT TO SCALE 

Top of Casing Elevation: 

3 !ly 
If 

Borehole Diameter (in): 

I 
;r 

Well Casing Diameter (in): {) 

Depth to Water (ft) """' z.o 
During Drilling: 

""""' 2. 0 
Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Bentonite Seal: b. 0 

Top of Filter Pack: 1.. 0 

Top of Screen: l(:i) 

Bottom of Screen: 

Bottom of Well: 

Bottom of Filter Pack:. __ ,.;..y._u __ _ 

Borehole Depth: /'{. 'l, 5' 

Comments: 

Well c .. lng (rlaer) 
Manufacturer: .....::e::,· ... -11-1"""'""-'{:;;..-_ _ _ _ _ 

Type/Material: _..:.P...:V::..,C-_____ _ 
Diameter (In): _ _.h.~t~::_..,.__.,...... __ _ 
Connection: ::fz;!i t l.. TA , e;..l 

Well Screen 
(31;t.Z Manufacturer: 

Type/Material: "{!c.. 
Slot Size (In): t(QL 0 

~toO(SI~ Slot Type: Continuo~ 
Connection: t{ te.· 

Annular Seal £Q,..~ -k ,.' ~ Type: 

Installation: ~ Tremie Pressure 

Bentonite Seal t_ ' /, 1 , 
Manufacturer: Sol V•f () f U.J fV c { 

Type: ,. ~ Slurry 

Installation: 6-in Lifts '~ 
Tremie Pressure 

Volume: I ~-' $'o fb S 
Hydration Time: ________ _ 

Filter Pack Material ; J. J.) / 
Manufacturer: ~~_J:.. I 0 I~!'"""( ,;rt !},........._ 

Product Name: pre.. f ()..c. Q 
Size: 10 /2. 0 
Volume (ft3): 

Installation: 

Sump/End Cap 

Type: 

Length: 

Tremle 

Backfill Material 

Gravity 

Type: _.J.,;;,t.J;.....t..;/4 ___ _ 
Volume: 



Bhate Environmental Associates Flush Mount 

Project/Phase: 

Location: 

Client: 

Drilling Contractor: 

Driller: 

Geologist: 

NOTTOSCALE 

_,~_,.,-,...-..,..-=-~-------"" Well/Boring No.: 
~S~f.A/~~~U~a~8.....,-~I£~d=r-=-z..;:;;__ . T· __ , .:. .:>rllllng Method: 

_....~4.._5~...<~C..:::6;...· ~O;,.~:;t~ .. dt~o::~~:ll:lo.ld.'i----- Date(s): 
-~IF--..;;...,_N _ _,...,._....,.__.....,... _____ Northing (NAD 83): 

-~, :;;:;;;sJ:.:.,.._,y.___A(c~...., ... ._.UIY:...;fl-..·-----Easting (NAD 83): 
_ /il lt/J.fJJ2. (i:= Bhate Project#: 

Top of Casing Elevation: 

Borehole Diameter (in): 

Well Casing Diameter (In): 

Depth to Water (ft) 
During Drilling: _ .. z_-~_.;.. __ 

Date 

Pre Development: 

Date 

Well Casing (riser) 

Manufacturer: -'!£!1f-!111.;.J.....,Z:=-----
Type/Material: IV (' 
Diameter (In): -'/..:·:....;0;;;;;1;;,------

Connectlon: fbo 4 ih o :.Z.:I 

Well Screen 
Manufacturer: 

Type/Material: 

Slot Size (in): 

Slot Type: 

Connection: 

Continuous 

--£!».;~ 

Annular Seal L 
Post Development: 

Date 

Type: f}er-.~ ;.f ..._ 
Installation: (_ , ...... Tremie Pressure 

Top of Bentonite Sea.l.;.: _.;;..O...&...;.o __ _ 

Top of Filter Pack: t :o 

Top of Screen: 

Bottom of Screen: 

Bottom of Well: 

Bottom of Filter Pack: ___ ~ :{...j.;.,, -~L---

Borehole Depth: 

Comments: 

' Bentonite Seal 

Manufacturer: 
~~ {,..._ ,· u En. v ,";-o ,dv1 

9 
4e ' Type: 

Installation: 
~lie~ 
6-in Lifts 

Tremie 

Volume: / j,~ s /J,J 

rav1 

Pressure 

./ Hydration Time: ________ _ 

Filter Pack Material/ 
Manufacturer: 0 1 ~ 6 ~ J..k_,..fv.-
Product Name: l"e ,:J .... t. f. ...f. 
Size: ...t..:.lo::.~!:..:'l:...;O::;,_ ____ _ 

Volume (ft3): 

Installation: 

Sump/End Cap 

Type: 

Length: 

Tremie Gravity 

Backfill Material 

Type: -LIV~~---------
Volume: 



Bhate Environmental Associates WELL CONSTRUCTION DIAGRAM (Flush Mount) 

ProjecVPhase: 

Location: 

Client: 

Drilling Contractor: 

Driller: 

---::~~---~---=:::--=-~----Well/Boring No.: 

..:...S=-.;(/.);...,Ift1r(d=:.L::()~1J'-: .... ~?~Po~~3~--- Drilling Method: 

~'1L..oS~~~C::;-:t?':..._-'O::;.c.;/fl;L.U~~~.L.:-L------ Date(s): 

-::;P":;,..;.$'~/1).;;,__~-----,,...----- Northing (NAD 83): 

-_::::rc;..c.....w=:h=-7!:1-~6or::..:.c1\-\.;..:._ji'Z...:M::::L.lC.:.;~z.._--- Eastlng (NAD 83): 

])Po3 

Geologist: -:Jirl.. pt1 () t1 'L Bhate Project#: 

NOT TO SCALE 

Top of Casing Elevation: 

Borehole Diameter (in): 

Well Casing Diameter (in): 

Depth to Water (ft) 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

y 1/ 
J ty 

/, 0 I/ 

2 t> / 
"'2- • 

Top of Bentonite Seai::.,__O_._o __ _ 

Top of Filler Pack: 

Top of Screen: 6.0 

Bottom of Screen: /1.0 
Bottom of Well: /(. 0 

Bottom of Filter Pack: _ _;_/,_/_._o _ _ _ 

Borehole Depth: 1/.o 
Comments: 

Well Casing (riser) 

Manufacturer: 

Type/Material: 

Diameter (In): 

Connection: 

Well Screen 

Manufacturer: 

Type/Material: 

Slot Size (in): 

Slot Type: Continuous lfWory SloD 

Connection: +tt,.e....Jd 

Annular Seal L ~ 1 , / 
Type: ~ ff'kf/.( f;......_,,_ 
Installation: (Gravl!i) Tremle Pressure 

Bentonite Seal ..d 
Manufacturer: e/, c/ ;, '~ t~ 9., rA.-. "1-
Type: Pellets? Slurry 

Installation: 6-ln Lifts 

Tremle 

Volume: / 6,. ., 

Gravity 

Pressure 

f'e> /I...J 

"" Hydration Time:---------

Filter Pack Material /. 
Manufacturer: O, /e i<?-/(1/g,./v-
Product Name: f I'<... ~ P4 e Crt£ 
Size: /D/2.-o 
Volume (ft3): 

Installation: 

Sump/End Cap 

Type: 

Length: 

Tremie 

Backfill Material 

Type: 

Volume: 

Gravity 
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VOLUNTARY CORRECTIVE 
MEASURES WORK PLAN 

1.1.2 SWMU 8 Site 

SWMU 8 SOIL REMEDIATION 
HOLLOMAN AFB, NM 

SWMU 8 is the former underground Oil/Water Separator (OWS) that was located on the south 
side of Building 231. Building 231 (Auto Hobby Center) is located on the main base at 
Holloman at 642 West Connecticut Avenue (Figure 2). The OWS was abandoned and filled with 
sand (Ebasco Services, Inc., 1995). The OWS was 4 feet wide, 8 feet long, and 4 feet deep and 
was located east of the covered walkway which connects Buildings 231 and 232. Two previous 
remedial action soil excavations conducted by Ebasco Services (1995) and Foster Wheeler 
(1997) have removed 80-90 percent of the PCS and the abandoned OWS. Viewing from the 
southwest, photograph 1, shows the covered walkway and the approximate area where the 
remaining PCS is located. The locations of the two previous soil excavations are located behind 
the covered walkway where the shed is located. 

Photograph 1. Southwest view of SWMU 8 PCS/Excavation Area 

Records indicate that the OWS accepted wash water from a heavy equipment wash rack located 
adjacent to the unit. Over a period of years, the OWS released wash water rinsate containing 
oils, detergents, and fuels into the surrounding soil. The initial removal and investigation/ 
characterization activities began in August 1995 when the abandoned OWS and 21 cubic yards 
(cu yds) (28 tons) of PCS were removed (Ebasco Services, Inc., 1995). Figure 3 shows the 
location of the former OWS, and the limits of this excavation. 

It was then discovered that contaminated soil extended beyond what had been anticipated for the 
first phase of remediation. After removal, contamination was identified in the five native 
subsurface soil samples collected from the excavation comers and one from the center of the 
excavation. These soil samples were analyzed for total recoverable petroleum hydrocarbons 
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VOLUNTARY CORRECTIVE 

MEASURES WORK PLAN 

SWMU 8 SOIL REMEDIATION 

HOLLOMAN AFB, NM 

Table 3-1. Excavation Sampling Quantities and Analysis 

SWMU 8 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050291.01.01 

Sample Contamination 
Type Profile 

Overburden 
Un-impacted 

Soils 

Stock Pile Un-impacted 
(Overburden) Soils 

Clean wall 
Excavation denoting extent 

Confirmation 
of excavation 

Notes: 
cu yds - Cubic yards 
In ft - Linear feet 

Purpose 

Initial Field 
Screening 

Field 
Confirmatory 

Backfill 
Characterization 
(Lab validation) 

Closure 

TPH- Total Petroleum Hydrocarbons 
VOCs - Volatile organic compounds 
SVOCs - Semi-volatile organic compounds 
PCBs - Polychlorinated byphenyls 
UVF- Ultraviolet fluorometer 
OVA- organic vapor analyzer 

Revision Date: October 2008 

Frequency 
Estimated 
Quantity 

Every 25 
12 cu yds 

Every 50 3 cu yds 

Every 200 
2 

cu yds 

2 every 181n 
ft, at mid-

depth within 
contamination 4 

zone, 
minimum of 1 
per side wall if 

<181nft 

Revision No. 00 

Method/ Requested 
Analyses Analyses Time 

OVA: 
24 hours 

VOCs 

UVF: TPH 

Laboratory: 
TPH, VOCs, 24 hours 
SVOCs, and 

PCBs 

Laboratory: 
TPH, VOCs, 

7 days 
SVOCs, and 

PCBs 

~-

Tables 
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BILL RICHARDSON 
GOVERNOR 

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 

CERTIFIED MAIL -RETURN RECEIPT REQUESTED 

April14, 2006 

Ms. Debbie Hartell 
Chief 
Environmental Flight 
49 CES/CEV 
550 TabosaAve. 
Holloman AFB, NM 88330-8458 

RON CURRY 
SECRETARY 

SUBJECT: NOTICE OF DEFICIENCY: VOLUNTARY CORRECTIVE MEASURES 
WORK PLAN, SWMU 8 SOIL REMEDIATION, DECEMBER 2005 
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422 
HWB-HAFB-06-002 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the Holloman Air Force Base 
(HAFB) document entitled "Voluntary Corrective Measures Work Plan, SWMU 8 Soil 
Remediation". The following are the deficiencies that HAFB (the Permittee) is required to 
address before the Work Plan can be approved. 

1. General Comment 

Based upon review of the subject Work Plan, which included review of applicable 
portions of the previous Phase I and Phase II remediation reports, the extent of soil and 
ground water contamination at this site has not been adequately characterized. Therefore, 
the Permittee is required to conduct additional site characterization activities prior to 
Phase III soil excavation, as follows: 

a) Figure 5 ofthe Work Plan shows the proposed boundary of the Phase Ill excavation. 
However, there is no indication as to how the southwest limit of the excavation was 
determined, as no soil sampling was conducted in this area. Therefore, the Permittee 
is required to submit a soil sampling plan as part of the revised Work Plan that will be 



Ms. Debbie Hartell 
April 14, 2006 
Page 2 of 4 

required as a result of this Notice. This plan should include a sui:Iicient number of 
samples to adequately characterize the remaining soil contamination at this she that is 
not underneath the adjacent structures. NMED understands that soil. and ground 
water conditions under the adjacent structures will be evaluated under a separate 
Work Plan addendum after the Phase III excavation and sampling is conducted. Soils 
should be analyzed for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), total petroleum hydrocarbons (TPH), polychlori nated 
biphenyls (PCBs), and target analyte list (TAL) metals (see Comment No.6). 

b) The Work Plan indicates that ground \Vater at SWMU 8 is found at approximately 10 
feet below ground surface. The Work Plan states that contaminated soils will be 
removed to approximately one (1) foot below the encountered ground \Vater table. 
Contaminated soil is therefore in contact with ground water. The two previous 
remediation activities did not incl.ude ground water sampling and the proposed VCM 
does not include ground water sampling. 

Therefore, the Permittee is required to submit a ground \\'ater sampling plan as part of 
the revised Work. Plan that will be required as a result of this Notice. This shall be 
done prior to performing the Phase Ill excavation. The plan must include, at a 
minimum, the installation oft\'.'O monitoring wells at the site, which can be temporary 
wells. One well should be installed within the boundary of the Phase II excavation 
and the other within the boundary of the proposed Phase HI excavation. Ground 
water should be analyzed for VOCs, SVOCs, TPH, PCBs, TAL Metals and total 
dissolved solids (TDS). 

2. General Comment 

The Permittee is requ.ired to submit documentation regarding the Method Detection 
Limits of all soi I and ground water analytes. 

3. Page 3~1, Section 3, Excavation Procedures, l.ll Paragraph, 2"d Sentence 

This sentence states that soils contaminated by hydrocarbons at levels exceeding 880 
mg/kg TPH will be removed. Based upon the description of the material released from 
the oil and water separator provided in Section 1.1.2, which included "oils, detergents 
and fuels" from an auto hobby shop, these materials are classified as "unknown oil". In 
accordance with the NMED TPH Screening Guidelines (November 2005), the residential 
TPH screening guideline for unknO\vn oil is 800 mg/kg. Therefore, the Permittee is 
required to uti!.ize the 800 mg/kg screening leveL All sections of the Work Plan 
specifying TPH screening levels must be revised to refle.ct this change. 



Ms. Debbie Hartell 
April 14, 2006 
Page 3 of 4 

4. Page 3-4, Section 3.3.3.1, Soil Screening, 1~1 Paragraph, s.!.h Sentence 

This sentence states that soils demonstrating a concentration below 880 (to be 800) 
mg/kg TPH will be stockpiled for backfill. This sentence must be revised to also state 
that soil used for backfill shall not have TPH hazardous constituent (e.g., VOCs, SVOCs) 
concentrations in excess ofNMED residential soil screening levels. 

5. Page 3-5, Section 3.3.3.3. Confirmation Soil Sampling, Page 4-2, Section 4.2, 
Excavation Confirmation Sampling, and Table 3-1 

The Work Plan must be revised to show that, in addition to collecting confirmation 
samples at a frequency of one per 20 linear fe,~t per sidewall and one per sidewall, a 
minimum of two soil samples shall be collected from any sidewall greater than 18 feet in 
length. Also, confirmatory sampling shall be biased to areas with the greatest potential 
for contamination. 

6. Page 4-1, Section 4.1.3, Laboratorv Validation, lll! Sentence 

This sentence indicates that a minimum of one sample per site \Vill be subject to 
laboratory validation. The Permittee shall be required to collect a minimum of two 
samples from suspect soil for laboratory validation. I.n addition, the November 2005 
NMED 'fPH Screening Guidelines require that for sites with unknown oil sources, soil 
analysis must include VOCs. SVOCs, metals (TAL), and PCBs, as well as TPH. 
Therefore, the Permittee must revise the soil sampling plan to include laboratory analysis 
of soils for these parameters. 

7. Table 3-1, Sampling Pian and Related Sections 

Table 3-l includes a column showing the "Frequency" of sample collection. NMED 
requires that the following changes be made regarding frequency to Table 3-1 and related 
sections: 

a) During "Field Screening" of suspect soils for field confirmatory purposes, sample 
every 50 cubic yards (cy), not 100, and for laboratory validation purposes sample 
every 100 cy, not 300. 

b) Sample the ;;Stock Pile" for backtlll characterization every 200 c.y, not 500. 

8. Figures 3, 4, and 5 

NMED requires that all site figures include a coordinate system (e.g., UTM, latitude/ 
longitude) and the boundaries of the site must be shown on the figures. Coordinates of 



Ms. Debbie Hartell 
Aprii 14, 2006 
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site boundaries must also be shown. High accuracy (-'·/-3 ft) GPS coordinates are 
acceptab le. The Permittee is required to resubmit the subject figures satisfying these 
n;!quirements. 

Please respond to this Notice of Deficiency by June i 5, 2006 . lf you have any question::; 
regarding this letter, please contact David Strasser of my statr at (505) 222··9526. 

Sincerely, 
,. ..• ,..~) 

// / 
~ l {. ,,/ ··· 

/ 
Jr~lles P. Bearzi 
Chief 
Hazardous Waste Bureau 

JPB:dcs 

cc: J. Kieling, N~vlED HWB 
'V·l. \floats, NMED i-I\VB 
C. Amindyas. NMED HWB 
D. Strasser, N\!ED HWB 
D. Tellez. EP/ ... , Region 6 (6PD--F) 
D. Griff'ln, HAFB 
File: Reading and HAFB 2006 
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ENGINEERING, SCIENCE AND CONSTRUCTION 

RESPONSIVENESS - INTEGRITY. TEAMWORK 

June 12. 2006 

New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Drive East, Building I 
Santa Fe, NM 87505-6303 

Attention: Mr. John E. Kieling 
Program Manager 

445 Unoon Blvd, Suite 129. Lakewood, CO 80228 
303-815-1762 maon 303·815·1763 fa x vvww bhate com 

Subject: Response to Notice of Deficiency: Voluntary Corrective Measures Work Plnn. 
SWMU 8 Soil Remediation, December 2005, Holloman Air Force Base. EPA lD# 
NM6572124422, HWB-HAFB-06-002. 

Dear Mr. Kieling, 

Enclosed please find tabulated responses to the subject Notice of Deficiency (HWB-HAFB-06-
002). Upon verbal or written concurrence from NMED, Bhate will submit the changed pages to 
NMED. 

If you have any questions, please feel free to call me at 303-815- 1762. 

Sincerely, 
Bhate Environmental Associates, Inc. 

,, .. 

Frank Gardner, PG 
Program Manager 

cc w/ end: C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
D. Griffin, HAFB 



Voluntary Corrective Measures Work Plan 
SWMU 08 Soil Remediation. December 2005 

Holloman AFB 

Comment Section Page Comment 
No. 
Author David Strasser Date of Commems: April 14. 2006, Notice of Deficiency 

I General Based upon review of the subject Work Plan. which included review 
of applicable portions of the previous Phase I and Phase II remediation 
reports, the extent of )oil and groundwater comamination at this site 
has not been adequately characterized. Therefore, the Permittee is 
required to conduct additional site characterization activities prior to 
Phase III soil excavation as follows: 

a) Figure 5 of the Work Plan shows the proposed boundary of 
the Phase III excavation. However, there is no indication as to 
how the southwest limit of the excavation was determined, as 
no soil sampling was conducted in this area. Therefore, the 
Permittee is required to submit a soil sampling plan as pan of 
the revised Work Plan that will be required as a result of this 
Notice. This plan should include a sufficient number of 
samples to adequately characterize the remaining soil 
contamination at this site that is not underneath adjacent 
structures. NMED understands that soil and groundwater 
conditions under the adjacent structures will be evaluated 
under a separate Work Plan addendum after the Phase III 
excavation and sampling is conducted. Soils should be 
analyzed for volatile organic compounds (VOCs). semi-
volatile organic compounds (SVOCs), total petroleum 
hydrocarbons, (TPH), polychlorinated biphenyls (PCBSs). 
and target analyte list (TAL) metals (see Comment No. 6) 

b) The Work Plan indicates that groundwater at SWMU 8 is 
found at approximately 10 feet below ground surface. The 
Work Plan indicates that contaminated soils will be removed 
to approximately on (I) foot below the encountered ground 
water table. Contaminated soil is therefore in contact with 
ground water. The two previous remediation uctivities did not 
include ground water )ampling and the propo!>ed VCM does 

RTC NOD leuer 041406 SWMU 08 VCM Work Plan after f-G. Holloman AFB. December 2005. HWB-HAFB-06-002 
2/1612007 

Response 

Date of Response: June 12, 2006 
Agreed. Delineation of soil and groundwater 
contamination at SWMU 08 was carried out in 
May 22, 2006, using guidance provided in the May 
2, 2006, Memorandum Work Plan. The latter was 
provided and approved by NMED prior to the 
performance of the characterization. In summary. 
three groundwater monitoring wells were installed 
to delineate soil and groundwater conditions 
within: 

I. the formerly excavated area, 
2. the area proposed for excavation in the 

SWMU 08 Soil Remediation Work Plan 
and, 

3. the immediate downgradiem area south of 
Building 232. 

Although analytical results for soil and 
groundwater samples collected are not available at 
this time. they will be used to guide the soil 
excavation proposed in this work plan. The 
analyses requested in the NOD were performed on 
the samples collected on May 22. 2006. Well 
locations are provided in Figure I. Attachment 1. 

P.age I 



Voluntary Corrective Me<1sures Work Plan 
SWMU 08 Soil Remediation, December 2005 

Holloman AFB 

Comment Section Page Comment 

No. 
Author David Strasser Date of Comments: April 14, 2006. Notice of Deficiency 

not include ground water sampling. Therefore, the Permiuee 
is required to submit a ground water sampling plan as part of 
the revised Work Plan that will be required as a result of this 
Notice. This shall be done prior to performing Phase DI 
excavation. The plan must include, at a minimum, installation 
of two monitoring wells at the site. which can be temporary 
wells. One well should be installed within the boundary of 
the Phase 11 excavation and the other within the boundary of 
the proposed Phase III excavation. Ground water should be 
analyzed for VOCs, SVOCs, TPH, PCBs, TAL Metals and 
total dissolved solids (TDS). 

2 General The Permiuee is required to submit documentation regarding the 
Method Detection Limits of all soil and ground water analytes. 

3 Section 3, I" 3-1 This sentence states that soils contaminated by hydrocarbons at levels 
Para, 2"d exceeding 880 mglkg TPH will be removed. Based upon the 
sentence description of the material released form the oil and water separator 

provided in Section 1.1.2, which included .. oils, detergents and fuels' ' 
from an auto hobby shop, these materials are classified as .. unknown 
oil". In accordance with NMED TPH Screening Guidelines 
(November 2005),the residential TPH screening guideline for 
unknown oil is 800 mglkg. Therefore, the Permittee is required to 
utilize the 800 mglkg screening level. All sections of the Work Plan 
specif)'ing TPH screening_ levels must be revised to reflect this change_ 

4 Section 3.3 .3.1, 3-4 This sentence states that soils demonstraling a concentration below 
I"' Para, 511! 880 (to be 800) mglkg TPH will be stockpiled for backfill. This 
sentence sentence must be revised to also state that soil used for backfill shall 

not have TPH hazardous constituent {e.g. VOCs, SVOC) 
concentration~ in excess of NMED residential screening leveb. 

RTC NOD letter Otl406 SWMU 08 VCM Work Plan af1er FG.I-Iolloman AFB. December 2005.1-1\VB-I-IAFB-06-002 
2116/2007 

Response 

Date of Response: June I 2, 2006 

Agreed. Table 4-3 has been changed to represent a 
summary of laboratory quality control criteria to 
include the method detection limits. 
Agreed. The 800 mg/kg TPH standard will be 
used as the screening level and all relevant 
sections of the Work Plan will be modified to 
reflect this change. 

The following sentence has been added to the 
discussion: 

All soil stockpiled for backfill will undergo 
laboratory analysil. to verify no TPH hazardous 
constituems (e.g., VOCs, SVOCs) in excess of 
NMED residential SSLs are present. 

P..tge 2 



Voluntary Corrective Measures Work Plan 
SWMU 08 Soil Remediation, December 2005 

Holloman AFB 

Comment Section Page Comment 
No. 
Author David Strasser Date of Comments: April 14. 2006, Notice of Deficiency 

5 Sections 3.3.3.3 3-5& The Work P lan must be revised to show that, in addition to collecting 
&4.2 & Table 4-2 confirmation samples at a frequency of one per 20 linear feet per 

3-1 sidewall. a minimum of two soil samples shall be collected from any 
sidewall greater than 18 feet in length. Also, confirmatory sampling 
shall be biased to areas with the greatest potential for contamination. 

6 Section 4.1.3, 1 >~ 4-2 This sentence indicates that a minimum of one sample per site will be 
sentence subject to laboratory validation. The Permittee shall be required to 

collect a minimum of two samples from suspect soil for laboratory 
validation. In addition. the November 2005 NMED TPH Screening 
Guidelines require that for sites with unknown soil sources. soil 
analysis must include VOCs, SVOCs, metals (TAL), and PCBs as well 
as TPH. Therefore, the Permittee must revise the soil sampling plan to 
include laboratory anlaysis of soils for thesepar~rneters. 

7 Table 3-1 Table 3-1 includes a column showing the "Frequency·· of sample 
collection. NMED requires that the following changes be made 
regarding frequency to Table 3- I and related sections: 

a) During "Field Screening" of suspect soils for field 
confirmatory purposes, sample every 50 cubic yards (cy), not 
100, and for laboratory validation purposes sample every 100 
cy. not 300. 

b) Sample the "Stock Pile'' for backfill characterization every 
200 cy. not 500. 

8 Figures 3, 4. and NMED requires that all s ite figures include a coordinate system (e.g .. 
5 UTM. latitude/longitude) and the boundaries of the ~ ite must be shown 

on the figures . Coordinates of ~ite boundarie~ must also be shown. 
High accuracy ( +1- 3 ft) GPS coordinates are acceptable. The 

RTC NOD lcuer o.tl406 SWMU 08 VCM Work Plan afler FG. Holloman AFB. December 2005. IIWB-HAFB·06-002 
2116/2007 

Response 

Date of Response: June 12. 2006 
The affected pages (3-5, 4-2 and Table 3- 1) have 
been modified as follows: 

Excavation confirmation samples will be collected 
. at a frequency of 2 per 18 linear feet (In ft) for 

each side wall at mid-depth of the contamination 
zone. At a minimum, I sample per side wall will 
be collected for side walls less than 18 In ft. Also, 
confirmatory sampling shall be biased to areas 
with the greatest potential for contamination. 
Section 4 of the work plan has been streamlined to 
resonate with the excavation process outlined in 
Section 3. Essentially. all suspect soil will be 
treated as contaminated soil and taken to the Ff-3 1 
Land farm for treatrnem. Therefore. sampling of 
suspect soils is no longer applicable. Table 3- 1 ha~ 
been changed accordingly. 

The requested changes have been made to Table 3-
I with the exception of comment 7a as all suspect 
soil will be handled as though contaminated and 
transported to the FT-31 Land farm for treatment. 
Table 3-1 has been changed to remove all 
references to suspect soils. 

Agreed. Site coordinate information will be added 
to the indicated figure~. 

P.agc 3 



Voluntary Corrective Measures Work Plan 
SWMU 08 Soil Remediation, December 2005 

HollomanAFB 
Comment s_~tion Page Comment 
No. 
A1,1thor David Strasser Date of Comments: April 14,2006, Notice of Deficiency 

Permittee is required to resubmit the subject figures satisfying these 
req1,1irements. 

Response to NOD due by June 15,2006. 

RTC NOD letter 041406 SWMU 08 VCM Work Plan after FG, Holloman AFB, December 2005, HWB-HAFB-06-002 
2/16/2007 

Response. 

Date of Response: June 12, 2006 

Page4 
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Bll.L RICHARDSON 
GOV/iJINOR 

State of New Mexico • 
RONMENTDEPARTMENT 

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.ll m ell ~·.state. II m.u s 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

ctohcr 12, 2006 

Ms. Debbie Hartell, Chief 
Environmental Flight 
49 CES/CEV 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

RON CURRY 
SI:'CJIETAR!' 

REC'D OCT 17 2006 

RE: A P 0 "· L • TH OLUNT R¥ COR~ECTIVE MEASURES WORK PLAN, 
SWMU 8 OIL REMEDIATI N, DECEMBER 2005 
HOLLOMAN AlR FORCE BASE, EPA. # NM6572124422 
HWB-HAFB-06-002 

Dear M . Hartell: 

The New Mexico Environment Department (NMED) has reviewed Holloman Air Force Base's 
(the Permittee's) June 12, 2006 response to NMED's April 14, 2006 Notice of Deficiency for 
the WMU 8 Voluntary Corrective Measures Work Plan, dated December 2005, for the removal 
of contaminated . oil . The NMED ha also reviewed the Technical Memorandum Letter Report 
for SWMU 8 Soil and Groundwater Sampling and Analysis (Letter Report), dated August 2006, 
which was required to be submitted in response to the Notice of Deficiency. 

The NMED hereby concurs with the Response and approves the Work Plan for implementation. 
The Permittee is now required to submit the changed pages, as indicated in the response, for 
incorporation into the Work Plan. The NMED also concurs that the soil and groundwater 
sampling results pre cnted in the Letter Report indicate that the extent of contamination has been 
adequately defined. 



Ms. Debbie Hartell 
October 12, 2006 
Page 2 of2 

• 
Ifyou have any questions regarding this matter, please contact David Strasser of my staff at (505) 
222-9526. 

Sincerely, 

k-Lr~, ahn E. Kieling y 
Manager 
Permits Management Program 

JEK:dcs 

cc: J. Bearzi, NMED HWB 
W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
D. Tellez, EPA Region 6 (6PD-F) 
G. Fish, HAFB 
File: HAFB 2006 and Reading 

HWB-HAFB-06-002 
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1 PROJECT SAFETY COORDINATION 
The NationView personnel who are responsible for safety and health issues at the solid 
waste management unit (SWMU) 8 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 NationView, LLC for 
implementation on this scope of work prior to the start of field operations. The 
requirements of this site-specific addendum are applicable to NationView employees, 
their subcontractors, and site visitors. 

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

Title Name Telephone 

Program Manager Mr. David D. Martin (205) 908-0731 

Project Manager Mr. Frank Gardner, P.G . (303) 386-6454 

Field Team Leader/ Senior 
Mr. Jim Moore, P.G. (303) 929-4840 Geologist 

Project GeologisVSite Safety 
Mr. Dustin McNeil , P.G. (303) 895-1963 and Health Officer 

Health and Safety Manager Mr. Brian Muller, CIH, CSP, CHMM (205) 918-4032 

P.G. =Professional Geologist 

CIH =Certified Industrial Hygienist 

CSP = Certified Safety Professional 

CHMM = Certified Hazardous Materials Manager 
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2 PROJECT BACKGROUND AND SCOPE 
Over a period of years SWMU 8 (Building 231 Oil/Water Separator) received wash 
water from a heavy equipment wash rack located adjacent to the unit. During that time, 
various oils, detergents, and fuels have been released through deteriorating lines or 
spills, and migrated, contaminating soils in the area of the oil/water separator. Prior 
excavations have removed a large amount of source area soil contamination, but were 
halted due the close proximity of Buildings 231 and 232, and a walkway connecting the 
two buildings. The primary objectives of this Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) are to: 

1. Collect soil samples from below Building 231 and Building 232 to determine the 
nature and extent of soil contamination beneath these structures. 

2. Perform soil-vapor sampling below Building 231 and Building 232, and indoor air 
sampling within these buildings, to assess the potential for migration of 
hydrocarbons into indoor air from the soil. 

3. Install additional monitoring wells determine the nature and extent of 
groundwater contamination underneath Buildings 231 and 232. 

4. Collect sufficient analytical and geotechnical data to complete a site-specific risk 
assessment of the exposure pathways. 

5. Collect the proper data to meet the data quality objectives (DQOs) to support 
closure of the site based on guidance from the New Mexico Environment 
Department (NMED). 

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

• Mobilization and demobilization of equipment 
• Direct Push Technology (OPT) soil boring, monitoring well installation 
• Soil, soil-vapor, indoor air, 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, or Description of potential hazards 

Low] 

...::1._ Safety • Moderate • Walking and surfaces 
• Heavy equipment and vehicular traffic 

(i.e. Walking and working All tasks and their • Materials handling 
surfaces, heavy equipment, control measures • Slips, trips, and falls 
traffic, falls, excavations, are addressed in 
power and hand tools, Task Specific 
materials handling, confined Activity Hazard 
spaces, electrical safety, etc.) Analyses (AHAs) in 

Attachment A 

...::1._ Utilities • Moderate • Buried 
• 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 . 

...::1._ Chemical • Moderate • Volatile Organic Compounds: Benzene, 
Toluene, Ethylbenzene and Xylenes (see 
Attachment B) 

• Sample preservatives (acids) 

• Also sampling for semi-volatile organic 
compounds (SVOCs), polychlorinated 
biphenyls (PCBs), and Target Analyte List 
(TAL) Metals 

...::l._Physical • Moderate • Thermal stressors 
• Equipment noise 

...::L__Biological • Low • Insect stings and bites 

• Poisonous snakes/reptiles 
(i.e. Plants, animals, insects, (Potential for contact shou ld be minimal) 
spiders, infectious waste) 
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3.2 Hazard Control Measures 

General safe work practices and control measures are identified and summarized in the 
Basewide Health and Safety Plan (Basewide HASP) (Bhate Environmental Associates, 
Inc. [Bhate] , December 2003). Additional task-specific hazards and control measures 
are identified for non-routine tasks as part of the Activity Hazard Analysis (AHA) 
process. AHAs have been developed for each of the following activities and are 
included in Attachment A: 

• General site activities/mobilization and demobilization 
• Soil boring, monitoring well installation 
• Soil, soil-vapor, indoor air, and groundwater sampling 

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. Copies of applicable procedures and programs are included in the 
Basewide HASP, as indicated. 

Table 3-2. Written Safety Procedures and Programs 

Reference Procedure or Program Applicable Section(s) 

Hazard Communication Program All (Refer to Basewide HASP) 

Respiratory Protection Program All (Refer to Basewide HASP) 

Hearing Conservation Program All (Refer to Basewide HASP) 

Incident Reporting and Investigation Program All (Refer to Basewide HASP) 

General Work and Safety Rules All (Refer to Basewide HASP) 

Site Health and Safety Inspections All (Refer to Basewide HASP) 

Environmental Monitoring All (Refer to Basewide HASP) 

Personal Protective Equipment Program All (Refer to Basewide HASP) 

Thermal Stressors Program All (Refer to Basewide HASP) 

Materials Handling Program All (Refer to Basewide HASP) 

Housekeeping Program All (Refer to Basewide HASP) 

Fire Prevention/Protection/Response Plans Program All (Refer to Basewide HASP) 

Utilities Program All (Refer to Basewide HASP) 

Electrical Safety Program All (Refer to Basewide HASP) 

Emergency Procedures Program All (Refer to Basewide HASP) 

Hand and Power Tools Program All (Refer to Basewide HASP) 

3-2 January 2009 NationView Project No. 8080014.03 



SITE-8PECIFIC HASP ADDENDUM 

3.4 Permits 
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HOLLOMAN AFB, NEW MEXICO 

Before site activities can begin, there are several pre-construction documents and 
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base 
dig permit with utility clearances, site security measures, and facility manager 
notification of the intended operations. NationView will coordinate project requests for 
Base installation support services through the 49th Civil Engineering Squadron/Civil 
Engineering Asset Management Flight (CES/CEA). Pertinent to the start of activities, a 
pre-construction meeting and site walk-through will be conducted with the U.S. Army 
Corps of Engineers (USAGE) Resident Engineer, Holloman Air Force Base (HAFB) 
personnel, and the NationView Site Manager to inspect site conditions for 
site/equipment access, equipment staging, and decontamination area(s), potential site 
hazards and emergency evacuation routes. Also reviewed at this time will be project 
procedures in accordance with the schedule and planned activities. 
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4 PERSONAL PROTECTIVE EQUIPMENT 

4.1 Purpose 

The purpose of this program is to ensure that personal protective equipment (PPE) is 
selected in accordance with 29 Code of Federal Regulations (CFR) § 1910.132, properly 
used and maintained, and that NationView personnel are properly trained in the 
inspection, use, and maintenance of PPE. 

4.2 Scope 

This program applies to all NationView operations including the sub-contractors on 
NationView managed projects. The following 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 1 (for Steel toed Leather None3
'

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

hazards), needed with a minimum 4-
Safety inch sleeve 

Glasses2 with 
rigid side 
shields 

General Site Hard Hat 1 (for Steel toed Leather None3
'

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

hazards), needed with a minimum 4-
Safety Boot inch sleeve 

Glasses2 with covers as Chemical 

rigid side needed resistant High visibility vests 

shields gloves around equipment 
(nitrile) if operation or traffic 

Goggles if contact with 
windy or dusty contaminant 
conditions exist sis possible 

Hearing 
protection (ear 

muffs or ear 
plugs) if sound 
levels exceed 
85 decibels A-
weighted (dBA) 
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Activity Head/Face Foot Hands Respiratory Clothing 

Equipment Hard Hat 1 (for Steel toed Leather None3
' 

4 Minimum of long 
Operation overhead boots gloves as pants and shirts 
(Drilling) hazards), needed Full face Air with a minimum 4-

Safety Boot Purifying inch sleeve 
Glasses2 with covers as Chemical Respirator with 

rigid side needed resistant Organic vapor High visibility vests 

shields gloves (OV) and P1 00 around equipment 
(nitrile) if combination operation or traffic 

Goggles if contact with cartridges or 
windy or dusty contaminant Powered Air Tyvek coveralls 

conditions exist s is possible Purifying may be worn where 

Respirator splashing is 
Hearing (PAPR) with possible and as 

protection (ear P100/0V recommended by 
mutts or ear cartridges based the SSH05 

plugs) if sound on monitoring 
levels exceed results 

85dBA 

Equipment Hard Hat 1 (for Steel toed Chemical None3
'

4 Minimum of long 
Decontamination overhead boots resistant pants and shirts 

hazards), gloves Full face Air with a minimum 4-
Safety Boot (nitrile inner Purifying inch sleeve 

Glasses2 with covers and outer) Respirator with 

rigid side OV and P100 Tyvek coveralls 

shields combination may be worn where 
cartridges or with splashing is 

Goggles if P100/0V possible and as 
windy or dusty cartridges based recommended by 
conditions exist on monitoring the SSH05 

results 
Hearing High visibility vests 

protection (ear around equipment 
mutts or ear operation or traffic 

plugs) if sound 
levels exceed 

85dBA 
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Activity Head/Face Foot Hands Respiratory Clothing 

Soil, Soil-Vapor, Hard Hat 1 (for Steel toed Chemical None3
' 

4 Minimum of long 
Indoor Air, and overhead boots resistant pants and shirts 
Groundwater, hazards), gloves Full Face Air with a minimum 4-
Sampling/ Safety (nitrile inner Purifying inch sleeve 
Screening Glasses2 with Boot and outer) Respirator with 

rigid side OV and P100 Tyvek coveralls 

shields 
covers as combination may be worn where 
needed cartridges or splashing is 

Goggles if PAPR with possible and as 
windy or dusty P100/0V recommended by 
conditions exist cartridges based the SSHO 

Hearing 
on monitoring 

High visibility vests results 
protection (ear around equipment 

muffs or ear operation or traffic 
plugs) if sound 
levels exceed 

85dBA 

Supervision of Hard Hat 1 (for Steel toed Leather None3
· 

4 Minimum of long 
work overhead boots gloves as pants and shirts 

hazards), needed Full Face Air with a minimum 4-
Safety Boot Purifying inch sleeve 

Glasses2 with covers as Chemical Respirator with 

rigid side needed resistant OV and P100 Tyvek coveralls 

shields gloves combination may be worn where 
(nitrile) if cartridges or splashing is 

Goggles if contact with PAPR with possible and as 
windy or dusty contaminant P100/0V recommended by 
conditions exist s is possible cartridges based the SSHO 

Hearing 
on monitoring 

High visibility vests results 
protection (ear around equipment 

muffs or ear operation or traffic 
plugs) if sound 
levels exceed 

85dBA 

Notes: 
1 Hard hats are not required inside fully enclosed equipment cabs. 
2 Safety Glasses with rigid side shields approved by American National Standards Institute 
(ANSI) Z-87 
required at all times. 

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 
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• After each day of use with no continuous exposures over the established Permissible 
Exposure Limits (PELs) per 29 CFR §191 0.1 028(g)(3)(i) (benzene standard) and the 
cartridge manufacturer's change out calculations based on anticipated concentrations. 

• Changes that may be otherwise identified in 29 CFR § 1910.120. 
5 SSHO = Site Safety and Health Officer 

The following qualified person certifies that the selection of PPE is based on best 
available information about the work requirements and anticipated hazards. 

Printed name: 

Brian Muller, CIH, CSP, CHMM 
Health and Safety Manager 

4-4 

Signature: Date: 
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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 any intrusive 
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 resu lts will be recorded 
on an Atmospheric Monitoring Log Field Health and Safety form maintained by the 
SSHO. Monitoring, calibrating, and maintaining instruments are the responsibility of the 
SSHO. Table 5-1 summarizes the site monitoring parameters and action levels 
applicable for direct reading exposure monitoring. 

Table 5-1. Direct Reading Exposure Monitoring 

Activity(s) 
Compound/ Action Level(s) and 

Actions Instrument Frequency 

Soil boring and well 0- 5 parts per million (ppm) 
Continue work in required PPE and 

installation Every 15 minutes during intrusive 
continue monitoring. activities 

Soil, soil-vapor, Ensure personnel are upwind, notify the 
indoor air, and Project Manager (PM). SSHO will 
groundwater upgrade PPE to Level C respiratory 
sampling Total VOCs/ > 5 ppm to < 1 0 ppm protection with organic vapor and High 

Photoion ization (Sustained for more than 5 Efficiency Particulate Air (HEPA) cartridge, 
Detector (PID) minutes) as necessary. Implement appropriate 

controls such as ventilation. Monitor for 
benzene and implement actions listed 

below. 

> 10 ppm Stop work, ensure employees are upwind. 
(Sustained for more than 5 Notify PM and Health and Safety Manager 

minutes) (HSM) for additional control measures. 

Continue work activities in required 
protective equipment. Perform integrated 

Benzene I By 
personal exposure monitoring using OV 

No detection up to 0.2 ppm badge or charcoal tubes with calibrated 
colorimetric tube or pump per National Institute for 

similar (where Occupational Safety and Health (NIOSH) 
indicted by PID or Occupational Safety and Health 

readings) (OSHA) method (consult HSM as needed). 

> 0.2 ppm Cease work, exit the area to upwind 
location and notify the Site Manager. 
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Activity(s) Compound/ Action Level(s) and Actions Instrument Frequency 

0 - 1.5 milligrams per cubic meter 
(mg/m3) (respirable) 

1-5 mg/m3 (inhalable/total) 
Continue work in required PPE and 

continue monitoring. 
Every 15 minutes during intrusive 

activities 

> 1.5 mg/m3 - < 3 mg/m3 Cease work and ensure personnel are 
(respirable) upwind, notify the Site Manager. SSHO 

Particulates I shall upgrade PPE to air purifying 
Personal DataRam or >5 mg/m3 - < 10 mg/m3 

respiratory protection with HEPA 
similar particulate (inhalable/total) 

cartridges. Perform personnel exposure 
monitor (Sustained for more than 5 monitoring using integrated time weighted 

minutes) average (TWA) monitoring. 

Cease work and ensure personnel are 
>3 - < 30 mg/m3 (respirable) upwind, notify the Site Manager. SSHO 

>10- <100 mg/m3 (total inhalable) 
shall upgrade PPE to powered air purifying 

respiratory protection with HEPA 
(Sustained for more than 5 cartridges. Perform personnel exposure 

minutes) monitoring using integrated TWA 
monitoring. 

<10% LEL 
Continue work in required PPE and 

continue monitoring. 

Intrusive Soil Lower Explosive Cease work and ensure personnel are 
Activities Limit (LEL) upwind, notify the Site Manager. Ensure 

>10% LEL 
all sources of ignition are kept >50 feet 

away. 

< 85 dBA 
Continue work in required PPE and 

continue monitoring. 

Ear plugs or ear muffs must be worn with 
> 85 dBA to< 110 dBA a Noise Reduction Rating (NRR) of at 

All site activities Noise least 26 dBA. 

Ear plugs and ear muffs must be worn 
> 110 dBA to < 130 dBA together each with a NRR of at least 26 

dB A. 

> 130 dBA Cease work and ensure personnel leave 
work area. Notify the PM. 
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6 SITE CONTROL 

6.1 Site Activities 

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

Location 

General Work Area 

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

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

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. 
The SSHO will be responsible for the accountability for all onsite personnel 
using appropriate sign in I sign out procedures as needed. The SSHO shall be 
responsible for maintaining adequate site control in order to limit hazards to site 
workers and site visitors. To the extent feasible, immediate work areas shall be 
cordoned off through the use of devices such as traffic cones, caution tape, or 
construction fencing along with appropriate signage such as "Danger -
Construction Area, Authorized Personnel Only'' and "Hard Hat, Safety Glasses, 
and Safety Boots Required in this Area". All site workers shall be aware of 
surroundings and prevent unauthorized personnel as well as vehicle traffic from 
entering the work area. 

In areas where traffic control is required, all traffic control devices and 
methodologies will comply with the U.S. Department of Transportation (DOT) 
Manual on Uniform Traffic Control Devices (MUTCD, http://mutcd.fhwa.dot.qov) 
including the use of appropriate roadway markings, highly visible safety vests, 
and flagmen as needed. 

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

Site Control Procedure (discuss important elements such as signs, 
Location barricades, briefings, qualifications, required supplies and equipment, 

sign-in/out logs, etc.) 

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

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

Exclusion Zone work areas will be clearly demarcated with caution tape or 
Exclusion Zone (EZ) temporary construction fencing . All access to this area will require the use of a 

sign-in/out log. 
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6.2 Decontamination 

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

Table 6-3. Decontamination Procedures by Location 

Type of Decontamination 

6-2 

Personnel 
decontamination 

Equipment 
decontamination 

Work 

Area 

Decontamination Methods 

Personal hygiene will be the responsibility of each individual worker. Eating, drinking, chewing 
tobacco or gum, smoking, and any other practice that may increase the possibility of hand-to
mouth contact is prohibited in the work area. Personnel will be required to thoroughly wash hands 
and face prior to eating, drinking, or smoking. Any disposable PPE used will be collected following 
use in the work area for proper disposal. All disposable PPE will be removed and disposed of in a 
labeled, pre-designated receptacle prior to leaving the work area to prevent the spread of 
contaminants. Upon return, new and/or cleaned PPE will be provided for use. In the case of 
excessive soiling or splattering, the PPE shall be changed out more frequently to reduce the 
spread of contamination and reduce the potential for contaminant breakthrough. Reusable PPE 
shall be cleaned with soap and water after each use. Respirator filter cartridges (if used) shall be 
changed out on a daily basis. 

The decontamination area will be divided into two general areas (equipment area and personnel 
decontamination area). When exiting the work area, workers will leave all equipment in the 
equipment area. Workers will then remove PPE. Gloves will be turned inside out so as to not 
come into contact with potentially contaminated material. Respirators if used will then be removed 
and set aside for cleaning. Workers will then proceed to the personnel decontamination area and 
don clean gloves for use with soap and water to wash respirators, any other reusable PPE and 
tools. A small wash area will be provided so workers can then wash their face and hands. Clean 
paper towels and/or rags will be used to dry hands and face. Spent PPE and towels/rags will then 
be placed in a 55-gallon drum for proper disposal at the end of the project. 

The drawing below depicts a typical decontamination sequence. 

Work efforts will be made to minimize equipment contact with contaminated materials. Prior to 
leaving the work area and land-farm following placement of 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. 

Equipment/ Personnel Exit 
Decontamination Decontamination 

I I 

Equipment Pickup Personnel Don PPE 
Entrance 

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

1. Hand gripping throat = Can't breathe, 

2. Grip partner's wrist or both hands at waist= Leave area immediately, 

3. Hands on top of head = Need assistance, 

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

5. Thumbs down = No, Negative 

Cellular telephone use is not permitted while operating equipment. However, in 
the event of an emergency, the support zone may contact operators of heavy 
equipment with hand held radios or cellular phones. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for NationView's on-site personnel 
working on the soil boring, soil sampling, soil-vapor, indoor air, well installation, and 
groundwater sampling activities will follow the requirements outlined in the Basewide 
HASP Sections 7.4 and 5, respectively. 

All personnel performing on-site work activities, wherein they may be exposed to 
hazards resulting from field activities, will have completed applicable training in 
compliance with 29 CFR Part 1910/29 CFR Part 1926 and Engineering Manual (EM) 
385-1-1. Table 8-1 provides a summary of the minimum training requirements for site 
project personnel. 

Table 8-1. Required Worker Training and Site-Specific Training 

Required worker training Site-specific training requirements 

..j 40-hour General Site Worker All personnel working on site shall attend site-
specific orientation/training prior to starting onsite 

..j 8-hour Supervisor (as applicable) project work. This training will be facilitated by the 
SSHO . 

..j 8-hour Refresher (as applicable) 

No retraining requirements are anticipated during 
the project 

Additionally, at a minimum the SSHO or the designated representative and one other 
person will be certified in First Aid and Cardiopulmonary Resuscitation (CPR), and will 
be continuously present during site operations. 
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9 HAZARDOUS CHEMICALS 
Hazardous chemicals (as defined in 29 CFR § 191 0.1200) to be brought or used on-site 
are identified below. This chemical inventory and associated Material Safety Data 
Sheet (MSDSs) will be maintained by the SSHO. 

Table 9-1. Hazardous Chemicals Brought On-Site 

Chemical Name Amount Location Purpose 

Assorted fuels, 
No storage planned. No storage planned. 
Quantities limited to Materials to be 

lubricants, coolants, etc. 
immediate use brought on-site by 

Equipment Servicing 
necessary for equipment 

requirements of on-site vendor's maintenance and Operation 
operation 

equipment. vehicle. 

Calibration gases for air 
One small aluminum 

monitoring equipment, if cylinder of each required Storage with Calibration of 
required for instruments 

gas. (Each contains monitoring equipment 
monitoring equipment 

in use 
approximately 35 liters [L] in field office 

of gas mixture). 

One small steel cylinder Onsite while 
Application as an (approximately 7 inches in performing leak 

inert leak detection 
Compressed Gas diameter and 21" in height). detection. 

tracer gas during 
(Helium) Cylinder contains sub-slab soil-vapor 

approximately 40 cubic feet Storage in field office implant sampling. 
of helium. when not in use. 

Groundwater sample Minimal quantities will 
Groundwater 

preservative 2 milliliter (ml)/vial be required for Sampling 
(hydrochloric acid) groundwater sampling 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during the SWMU 
8 OPT soil boring, well installation, soil, soil-vapor, indoor air, and groundwater sampling 
activities are identified below in Table 10-1. A map showing directions to the authorized 
medical facility are included in Section 12. 

Table 10-1. Emergency Coordinator and Alternate 

Responsibility Name Phone Number(s) 

Office (303) 597-
Task Emergency Coordinator Mr. Dustin McNeil 2450 

Cell (303) 895-1963 

Office (505) 679-
Alternate Emergency Coordinator Mr. Dave Rizzuto 2100 

Cell (505) 430-3965 

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

Table 1 0-2. 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 Emergency Coordinator shall account for personnel using site Sign 
workers in/Sign out sheet 

Notify Fire and Emergency Notification as needed 
Services 

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 SWMU 8 work site. 

Table 1 0-3. Potential Emergency Situations 

In case of Response actions 

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 

Injury or illness knowledgeable company employee that can answer potential 
questions on job duties and hazards. Make notifications in 
accordance with the Incident Reporting and Investigation Procedure 
(found in Section 1 0.2.2 of the Base wide Health and Safety Plan, 
Bhate, December, 2003). 

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

water, and seek medical attention. 

Notify emergency services immediately. All personnel shall evacuate 
the immediate area of the fire and move to an upwind location. 

Fire or explosion 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. 

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 

Adverse weather 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. 

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 cleaned-up and disposed of 

Material spill or release 
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, and 
work plans will be 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) .................... ......... ............... 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. 
NationView 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, 
turn right heading east to Scenic Drive, and turn left on Scenic proceed to the medical 
center. A map to this hospital is presented as Figure 12-1. 
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HOSPITAL ROUTE MAP 
Holloman Air Force Base to SWMU 8 RFI 

Gerald Champion Regional Hospital Holloman Air Force 

Source: Microsoft Expedia Street 
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Not to Scale Date 
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Base 
SSA to the HASP 

Figure 12-1 

Figure 12-1. Hospital Route Map 
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ACtiVIty Hazara Anal YSIS (AHA) - Ul 
Task: SWMU 8 RCRA Facility Investigation NationView Project Number: 8080014.03 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with Location: Holloman Air Force Base, New Mexico 
minimum 4" sleeve, steel toe boots, safety glasses, hard hat for overhead hazards, leather 
work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH, CSP, I Date: January 2009 

CHMM 
Activity Potential Hazards Recommended Controls 

General Site Activities including Slips, trips, or falls on walking and • Determine the best access route prior to transporting equipment and tools 
Mobilization I Demobilization and working surfaces Continuously inspect the work area for slip, trip, and fall hazards Site Preparation • 

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

• Be alert for uneven and variable terrain meeting for all on-site workers 
• Wear slip resistant footwear when walking/working on slippery surfaces or slopes 

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

• Follow posted warnings and rules for travel around site 

• All personnel to wear highly visible safety vests 

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 Z41 will be worn 

Thermal Stressors (i.e. heat stress, • Employees will have appropriate clothing for variable weather 
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 Handling • Use proper lifting techniques 

• Loads greater than 50 pounds require assistance or mechanical equipment 

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

• Avoid torso twisting motions while handling or moving loads 
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- - ' - - -- ~ -- --- --, 
Activity Potential Hazards Recommended Controls 

Inclement weather • Halt activities immediately and take cover during thunderstorm or tornado warnings, shelter in a 
(Thunderstorms and tornadoes) 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 concealed areas 
snakes, etc.) • Look in direction of travel for biological hazards to avoid 

Safety Equipment Used Inspection Requirements Training Requirements 
Level D PPE Weekly inspections will be performed Site personnel have read and understand the SSA 
First Aid Kit on fire extinguishers. Site personnel possess all of the required training as specified in the SSA 
Fire Extinguisher Weekly inspections will be Site personnel received site specific safety indoctrination 
Eyewash performed on first aid kits. Site personnel have reviewed all applicable MSDSs 

Portable eye wash will be inspected At least two individuals on-site will have current CPR and First Aid training 
weekly. 

Informal daily work area inspections 
to be conducted by the SSHO. I 

Formal weekly inspections to be 
conducted by the SSHO using the 
Site Safety and Health Inspection 
Form. 
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Task: SWMU 8 RCRA Facility Investigation NationView Project Number: 8080014.03 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with Location: Holloman Air Force Base, New Mexico 
minimum 4" sleeve, steel toe boots, safety glasses, hard hat for overhead hazards, leather 
work gloves, chemical gloves (nitrile inner and neoprene outer), and hearing protection, as Analysis Approved by: Brian Muller, CIH, CSP, I Date: January 2009 
required) CHMM 

Activity Potential Hazards Recommended Controls 

Soil Boring and Sampling, Soil- Drill Rig Hazards • Drill rig is to be operated and maintained by qualified operators 
Vapor and Indoor Air Sampling Including but not limited to: • A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is operating 

Flying debris, falling objects, noise, properly 
hydraulic failures, unguarded • The inspection will include fittings, cables, pins, connections, lubrication points, controls, 
machinery, equipment rollover, emergency stops, etc. 

Hazards and recommended 
movement of large, heavy drilling • To the extent possible, the terrain should be level and the condition of the ground such that 

controls from AHA - 01 apply 
tools, etc. 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 

Overhead/buried utilities • 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 Zone" of any utility marking 

Exposure to soil contaminants • To the extent feasible, limit contact with subsurface materials 
• Wear required PPE when conducting intrusive activities 
• SSHO shall conduct breathing zone monitoring for VOCs with a PID and particulates in 

accordance with requirements for site monitoring 
• SSHO may require an upgrade in PPE or modification to work based on monitoring results 
• Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene outer) and 

Tyvek coveralls to minimize potential contact with soil, as appropriate 

• Use appropriate decontamination methods 
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- -- -- - -- ,--- ---------, 
Activity Potential Hazards Recommended Controls 

Compressed Gas (Helium) • Helium is an asphyxiant which can displace oxygen in confined areas; helium is a light gas which 
will tend to rise to high points or along ceilings; ensure adequate ventilation is in place and safe 
oxygen levels are present between 19.5% and 23.5% oxygen in the work area. 

• Compressed gas cylinders can be under high pressure; ensure the cylinder is stored upright and 
secured to prevent damage in a well ventilated secured area protected from the weather; valve 
protection caps and/or cylinder outlet seals should remain in place when not in use. 

• Never drag, roll, or slide a cylinder; Use a suitable handtruck designed for cylinder movement. 

• Never attempt to lift a cylinder by its cap. Secure cylinders at all times while in use . 
• Use a pressure reducing regulator or separate control valve to safely discharge gas from 

cylinder. 

• Use a check valve to prevent reverse flow into cylinder. Do not overheat cylinder to increase 
pressure or discharge rate. If user experiences any difficulty operating cylinder valve, 
discontinue use and contact supplier. Never insert an object (e.g., wrench, screwdriver, pry bar, 
etc.) into valve cap openings. Doing so may damage valve causing a leak to occur. Use an 
adjustable strapwrench to remove over-tight or rusted caps. 

Monitoring Well Installation Pinch points • Utilize appropriate PPE (leather gloves) when handling well casings and tools 

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

• Position body in an upwind location 

• Suppress dust generation using wet methods and careful handling 

Well Development I Groundwater Exposure to groundwater • Position body upwind from monitoring well prior to opening cap I 

depth measurement I Groundwater contaminants 
• Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene outer) and sampling 

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 

• Wash hands and face prior to eating, drinking, or smoking 
--
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Safety Equipment Used Inspection Requirements Training Requirements 
Level D PPE Weekly inspections will be performed Site personnel have read and understand the SSA 
First Aid Kit on fire extinguishers. Site personnel possess all of the required training as specified in the SSA 
Fire Extinguisher Weekly inspections will be performed Site personnel received site specific safety indoctrination 
Eyewash on first aid kits. Site personnel have reviewed all applicable MSDSs 

Portable eye wash will be inspected At least two individuals on-site will have current CPR and First Aid training 
weekly. 

Informal daily work area inspections 
to be conducted by the SSHO. 

Formal weekly inspections to be 
conducted by the SSHO using the 
Site Safety and Health Inspection 
Form. 
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PRIMARY CONTAMINANTS OF CONCERN 
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p rr Uhe P · Cont 

Route(s) of 
Signs and Symptoms of 

Contaminant PEL TLV Exposure 
Exposure 

Acute Chronic 
Irritation of eyes, 

Cancer (leukemia), 
l ppm 

Inhalation skin, nose, and 
adverse 

Benzene 5 ppm= 0 .5 ppm 
Ingestion throat, headache, 

reproductive effects 
Contact dizziness, nausea, 

STEL 
Absorption staggered gait, 

(female fertility, 

fatigue 
birth defects) 

Ini tati on of eyes, 
200ppm skin , nose, 

SWMU8 
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t ,f c -- - -----

Target IP Specific 
VP Flash LEL UEL 

(mm Point 
Organs (eV) Gravity % % 

Hg) (oF) 

Eyes, skin, 
respiratory 

system, blood, 
9 .24 0.88 75 12 1.2 7.8 

central nervous 
system, bone 

marrow 

Inhalation Eyes, skin, 
(750 50 ppm drowsiness, fatigue, 

Ingestion Liver and kidney respiratory 
Toluene 

Ethyl benzene 

Xylenes (o-, m- , p-
isomers) 

Notes: 
PEL 
TLV 
lP 
eV 
VP 
mmHg= 
op 
LEL 

mg/m3
) (188 

Ceiling mg/m3
) 

300 ppm 

lOOppm lOOppm 
(435 (434 

mglm3
) mglm3

) 

lOOppm lOOppm 

Permissible Exposure Limit 
Threshold Limit Value 
Ionization Potential 
Electron volt 
Vapor Pressure 
Millimeters of mercury 
Degrees Fahrenheit 
Lower Explosive Limit 
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Contact 
Absorption 

Inhalation 
Ingestion 
Contact 

Absorption 
Inhalation 
Ingestion 
Contact 

Absorption 

UEL 
% 
ppm 
mglm3 

CNS 
STEL 

weakness, 
confusion, 

damage 

headache, nausea, 
dilated pupils 

Irritation of eyes, 
CNS depression, 

and skin, may also 
pulmonary 

cause conjunctivis 
aspiration 

(eyes) 

CNS permanent 
Irritation of eyes, 

brain and nervous 
skin , nose 

system damage 

Upper Explosive Limit 
Percent 
Parts per million 

system, CNS, 
liver, kidneys 

CNS, eyes, 
skin, respiratory 

system 

CNS, liver, and 
urinary 

systernlkidneys 

Milligrams per cubic meter of air 
Central Nervous System 
Short term exposure limit 

January 2009 

8.82 0.87 21 40 1.1 7.1 

8.76 0 .87 7 55 0 .8 6.7 

21 0.864 8 76 1.0 7.0 
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