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RESPONSE TO COMMENTS 
SUPPLEMENTAL RCRA FACILITY INVESTIGATION WORK PLAN 

SOLID WASTE MANAGEMENT UNITS 101, 104, 105, 
108, 109, 113B, 115, 116, 165, 177, 179, AND 181 

HOLLOMAN AIR FORCE BASE 
JULY 2005 

Responses to Comments from Mr. James P. Bearzi 

General Work Plan Deficiencies 

Comment 1 

Response 1 

Comment 2 

Response 2 

Although the NMED agreed to review this multiple-site Work Plan as 
submitted, the Permittee is required to submit individual (stand-alone) 
investigation reports for each site (i.e., LF-10, LF-19, LF-21, LF-22, 
LF-23, LF-29, DP-30/SD-33, and SS-39). The individual reports may 
either be bound into one document or submitted separately. 

The landfill sites (LF-10, LF-19, LF-21, LF-22, LF-23, and LF-29) 
will be bound into one document. DP-30/SD-33 and SS-39 will be 
submitted individually, as discussed at our meeting with Mr. Dave 
Strasser at NMED on 21 February. 

The Permittee is required to submit trenching plans for all landfills for 
NMED approval after the geophysical surveys are conducted at each site 
and the results are interpreted (except LF-29, due to the potential 
presence of unexploded ordnance). This shall include LF-10, where 
trenching was not proposed. These plans must show the locations and 
depths of all trenches and provide the rationale for their selection. 
Trenching must be performed at the landfills to characterize their 
contents, regardless of the results of the geophysical surveys. lf 
potentially hazardous materials are encountered, the NMED must be 
notified within 24 hours. Any potentially hazardous materials 
encountered during the trenching must be removed and disposed of in 
accordance with appropriate regulations and the subject work plan. Soil 
samples must be collected just below any potentially hazardous materials 
and at the water table below the material. Analytical parameters and 
the number of samples are to be determined after consultation with the 
NMED and will be dependent on the type(s) and quantities of potentially 
hazardous material found. 

Geophysical surveying activities were proposed as part of the 
Supplemental Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) Work Plan of July 2005 in an effort to 
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Comment 3 

Response 3 

Comment 4 

Response 4 

delineate landfill boundaries and anomalies, and to identify potential 
areas for trenching activities at landfills LF-19, LF-21, LF-22, and 
LF-23. The Air Force will address LF-10 as a separate response, 
which is forthcoming. Geophysical surveys have been completed at 
each site and the soil gas survey has been completed as scoped in the 
Work Plan at LF-10. Based on these results, trenching plans for 
LF-19, LF-21, LF-22, and LF-23 have been prepared and 
incorporated into a soil gas and geophysical survey technical 
memorandum that discusses the activities performed and associated 
survey results. The trenching plans discuss proposed trench 
locations and justification for designated locations, sampling and 
proposed analytical requirements, and contingency activities if 
hazardous constituents are encountered during trenching activities. 
The soil gas and geophysical survey technical memorandum included 
in this Comment Response Letter as Attachment A. 

The Permittee is required to analyze all ground water samples at all sites 
where ground water samples were collected for Total Dissolved Solids 
(IDS). 

Agreed. 

Appendix J, Quality Assurance Project Plan (QAPP) Addendum, Page 
1-1, Section 1. 0, Introduction, J'd Paragraph, 2'1d Sentence. This 
sentence states, "This QAPP Addendum, in conjunction with the RF! 
Field Sampling Plan (FSP) presented as Appendix A of the project Work 
Plan, constitutes the RF! Sampling and Analysis Plan (SAP)." Appendix 
A of the subject Work Plan is "Records Search. " An Appendix for the 
FSP is not apparent. Therefore, the Permittee is required to submit the 
FSP for NMED review. 

As discussed at the 21 February meeting with NMED, information 
provided within a Field Sampling Plan is included in Section 3.0 
(Investigative Approach) of the July 2005 Supplemental RCRA 
Facility Investigation Work Plan. Section 3.0 describes the 
investigative approach for each site and field methodologies used to 
conduct the investigation. The sentence "This QAPP Addendum, in 
conjunction with the RFI Field Sampling Plan (FSP) presented as 
Appendix A of the project Work Plan, constitutes the RFI Sampling 
and Analysis Plan (SAP)" has been removed. A copy of the revised 
page is included as Attachment B of this Comment Response Letter. 
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Comment 5 

Response 5 

Comment 6 

Response 6 

Appendix J, Quality Assurance Project Plan (QAPP) Addendum, Page 
5-1, Section 5.0, Quality Control Objectives. This Section indicates that 
the project method analyte lists and method sensitivity requirements are 
presented in the Basewide QAPP. The Permittee is required to submit 
the project analyte lists with the method detection limits (MDLs) for each 
analyte that are reflective of the proposed work and the requirements of 
this Notice. 

Project analyte lists with MDLs for each analyte reflective of the work 
are attached to this Comment Response Letter as Attachment C. 

Figures 1.2, 2.1, 2.6, 2.7, 2.8, 2.9, 2.10, 2.12, 2.13, 2.15, 2.16, 2.18, 
2.19, 2.21, 2.22, 2.24, 2.25, 2.26, 2.27, 2.29, 2.30, 2.31, 2.33, 2.34, 
2.35, 2.36, 2.37, and 3.1. NMED requires that site figures include a 
coordinate system (i.e., UTM, latitude/longitude) and the boundaries of 
the site(s) shown on the figures. GPS coordinates (+l-3ft accuracy) of 
site boundaries are acceptable. The Permittee is required to revise and 
resubmit these figures. 

The work plan figures have been revised to incorporate NMED 
comments and updated to reflect geophysical survey results. The 
revised figures are provided herein as Attachment D. In addition, 
Table 2.30 has been added which includes Northings, Eastings, and 
elevations for all wells included in the Work Plan. This table and 
associated replacement page 2-33 are included in Attachment E. 

Site-Specific Deficiencies 

Comment 7 

Response 7 

LF-10 (SWMUs 101and109). The Work Plan proposes that passive soil 
gas samples will be collected at 100-joot intervals for voe analysis. 
The Permittee must collect these samples at 50-foot intervals to provide 
sufficient coverage. 

A passive EMFLUX soil gas survey of LF-10 was conducted in 
September and October 2005 as scoped in the Work Plan at 100-foot 
intervals. The sampling methodology and survey results are 
included in a Soil Gas and Geophysical Survey Technical 
Memorandum attached to this comment response letter as 
Attachment A. As discussed at our meeting with NMED on 
February 21-23, the distribution of positive detections and overall 
low concentrations of contaminants in soil gas do not suggest hot 
spots or data gaps that could be better defined using a 50-foot 
interval. As such, the Permittee requests NMED concurrence that 
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Comment 8 

Response 8 

additional soil gas sampling at a 50-foot interval is not necessary. 
However, based on the results, additional soil gas sampling is 
proposed for LF-10. The additional samples will be collected to 
assess a portion of the landfill determined to extend beyond the 
current boundaries of the soil gas survey. A sampling plan 
discussing the collection of the additional soil gas samples is included 
in the technical memorandum (Attachment A). 

LF-29 (SWMU 104). The Work Plan does not propose a passive soil gas 
survey for this site. The Permittee is required to conduct a passive soil 
gas survey at this site in accordance with the methodologies specified in 
Section 3.6.3, Passive Soil Gas Surveys. Gas samples are to be 
analyzed for voes at 50-foot intervals. In addition, all soil samples 
collected at this site must be analyzed for perchlorate in addition to the 
proposed analyses for VOes, SVOes, ReRA Metals, TPH, and 
explosives. Ground water samples from monitoring wells MW-29-01, 
MW-29-05, MW-29-07, and MW-29-08 must also be analyzed for 
perchlorae and TDS. 

A LF-29 soil gas sampling plan is included within Section 5 of the 
attached Soil Gas and Geophysical Survey Technical Memorandum 
(Attachment A). As discussed at our meeting, we propose to 
perform soil gas sampling at SO-foot intervals proximal to significant 
geophysical anomalies, and at 100-foot intervals elsewhere, in order 
to reduce the amount of intrusive work at the site, given the UXO 
avoidance procedures that must be employed at LF-29. 

LF-29 soil analytical requirements will be expanded to include 
perchlorate. Groundwater analytical requirements for samples 
obtained from monitoring wells MW-29-01, MW-29-05, MW-29-07, 
and MW-29-08 will be expanded to include perchlorate and total 
dissolved solid (TDS) analyses. The additional analyses will be 
conducted in accordance with the Quality Assurance Project Plan 
(QAPP) Addendum submitted as Appendix J in the July 2005 
Supplemental RFI Work Plan. 

DP-30/SD-33 (SWMU 113B) 

Comment 9a The Work Plan proposes that waste samples are to be analyzed using 
TeLP methodology. The Permittee is required to analyze all waste 
samples for total levels of contaminants. This will include analysis for 
VOes, SVOes, Target Analyte List (not RCRA) Metals, TPH, 
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Response 9a 

Comment 9b 

Response 9b 

herbicides, pesticides, and PCBs. TCLP can be used to characterize any 
excavated waste for disposal purposes. 

As clarified at our meeting on 21 February, all samples taken from 
within the waste material will be analyzed for TCLP to characterize 
it for disposal. Samples taken from below the waste and the 
perimeter of the waste area will be analyzed for VOCs, SVOCs, 
T AL Metals, TPH, herbicides, pesticides, and PCBs to demonstrate 
compliance with NMED SSLs. A map showing sample locations is 
provided on Figure 3.1, included as Attachment D. The replacement 
page 3-8 is included as Attachment F to this Response to Comments 
Letter. 

The Work Plan proposes biennial (every two years) ground water 
monitoring at this site. Based on analysis of ground water flow velocity 
estimates, the Permittee is required to conduct ground water monitoring 
at this site semi-annually (twice a year). The Permittee is required to 
submit a semi-annual ground water monitoring plan for NMED approval 
that includes the installation of an additional ground water monitoring 
well immediately downgradient (south of) borings SB30&33-02 and 
SB30&33-07, as shown on Figure 2. 27. Ground water must be analyzed 
for VOCs, TAL Metals, and TDS. 

Agreed. The proposed location of the new well is shown on 
Figure 3.1, which is included as Attachment D. Groundwater will 
be sampled semi-annually and analyzed for VOCs, TAL metals, and 
TDS. 

SS-39 (SWMUs 165, 177, 179, and 181) 

Response lOa The Work Plan indicates that contaminants of potential concern 
(COPCs) from fuels used at this site include unsymmetrical 
dimethylhydrazine (UDMH) and aniline, which are both RCRA toxic 
hazardous constituents (U098 and U012, respectively) as listed in 
Appendix VIII to 40 CFR 261. There is no evidence that these 
constituents have ever been analyzed for in soil or ground water at this 
site. Therefore, the Permittee must submit a work plan for NMED 
approval to analyze all ground water samples collected at this site for 
these constituents. In addition, this work plan must include the 
collection of new soil samples to be analyzed for UDMH, aniline, and 
RCRA Metals. These samples must be collected from the following 
former boring locations: HA-39-01 (the oxidizer spill drainpipe outlet), 
HA-39-02 (the propellant spill drainpipe discharge box), and SB-39-01 
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Response 1 Oa 

Comment lOb 

and SB-39-02 (the building 1176 drainage trough discharge sumps). 
Soil samples must be collected from 2 - 4 feet below ground surface 
(bgs) and 8 - JO feet bgs. 

Groundwater at SS-39 will be analyzed for UDMH and RCRA 
Metals. As confirmed during our site walk with NMED on 
23 February, soil samples will be collected from the following former 
boring locations HA-39-01, HA-39-02, SB-39-01, and SB-39-02 and 
analyzed for UDMH, aniline, and RCRA Metals. Two additional 
sample locations were identified during the site walk. A sample will 
be obtained from the southwest corner of Building 1176 
downgradient of where the Building 1176 southwest drainage trough 
changes direction. A sediment sample will be taken from beneath 
the grate at SWMU 167, the concrete Collection Basin. These 
samples will be analyzed for UDMH, aniline, and RCRA metals. 
These borings have been added to Figure 3.1, which is included 
herein as Attachment D. In addition, the QAPP has been updated to 
include UDMH and aniline. The updated QAPP pages are included 
in Attachment B. 

Additional investigation requirements for site SS-39 were described in 
NMED correspondence dated February 9, 2005. These requirements 
included, among other things, the installation of ground water 
monitoring wells downgradient of the source area no more than 200 feet 
apart. The locations of the proposed wells, as shown on Figure 3. J, do 
not satisfy this requirement. The February 9, 2005 correspondence also 
required that ground water be analyzed for VOes, SVOes, ReRA 
Metals, and perchlorate. The Work Plan only proposes analysis of 
voes and perchlorate. NMED agrees that SVOes are not eoPes (with 
the exception of aniline) and, therefore, do not have to be analyzed for. 
However, metals are eoPes, as evidenced by concentrations of 
cadmium, chromium, arsenic, and lead in various soil samples in excess 
of residential, industrial, and construction worker soil screening levels 
established by the NMED. Therefore, the Permittee is required to 
analyze all ground water samples for RCRA Metals and TDS, as well as 
VOes and perchlorate. Jn addition, the February 9, 2005, NMED 
correspondence required that samples from the existing and proposed 
monitoring wells be collected on a quarterly or semi-annual basis over a 
two-year period. The Work Plan only proposes biennial sampling. 
Based on ground water flow velocity estimates, the Permittee is required 
to collect samples on a semi-annual basis (i.e., twice a year) over a 
minimum of a two-year period. 
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Response lOb 

Comment lOc 

Response lOc 

Comment lOd 

Based on the above, the Permittee is required to submit a work plan for 
NMED approval for the installation of three (3) additional monitoring 
wells at the approximate locations shown on the attached copy of Figure 
3.1. The work plan must include analysis of ground water from all wells 
sampled for VOCs, RCRA Metals, UDMH, aniline, perchlorate and TDS 
on a semi-annual basis for a minimum of two years. It is possible that 
the analytical parameters may be adjusted over time. 

Three additional groundwater monitoring wells will be installed in 
accordance with NMED comments; their locations are provided on 
the updated Figure 3.1 (Attachment D). As discussed during our site 
walk, the high water table will necessitate completing the wells with 
well screens below the water table to allow for proper surface seals. 
Groundwater was encountered using a hand auger during the site 
walk at 3 to 6 inches below grade. It is believed that groundwater 
quality in these wells will be more reflective of Lost River water 
quality, especially in times uf heavy precipitation and regional 
runoff. The groundwater analytical list presented in Section 3.5.2 
has been revised to include RCRA metals and TDS analyses and 
groundwater monitoring increased from biennial sampling to semi
annual monitoring for a period of two years, recognizing the 
possibility that analytical parameters may be adjusted over time. 
This page is provided as Attachment E. 

Page 2.31, Section 2.2.9, SS-39, 51
h Paragraph, 2rut Sentence. This 

sentence indicates that the Remedial Investigation (RI) ground water 
analytical results are provided in Table 2.33. The Work Plan does not 
contain a Table 2.33. NMED assumes that this refers to Table 2.24. 
The Permittee must confirm this or provide written clarification. 

NMED is correct. SS-39 Remedial Investigation (RI) groundwater 
analytical results are provided in Table 2.24 and not in Table 2.33. 
The Table 2.33 callout in the text has been corrected to specify 
Table 2.24. The corrected page is included as Attachment G. 

Table 2. 25, Last Page. This table shows "Result" columns for borings 
179-BPHOJ, 179-BPH02, and 179-BPH03; however, all the results are 
shown as "NA, " meaning "not analyzed. " In addition, these three 
borings are not shown on any of the SS-39 figures provided in the Work 
Plan. The Permittee must explain why these borings were included on 
the table if all results were "NA " and to resubmit a figure showing the 
locations of these borings and a tabulation of any results. 

Air Force Center for Environmental Excellence 
M:\Projects\AFC_002 _037 _04_03 _ 02\R02-06.545.doc 7 HydroGeoLogic, Inc. 3114/06 



HydroGeoLogic, Inc.-Response to Comments-Supplemental RCRA Facility Investigation Work Plan
Holloman Air Force Base 

Response lOd 

Comment lOe 

Response lOe 

Comment lOf 

Response lOf 

Borings 179-BPHOl, 179-BPH02, and 179-BPH03 were included on 
Table 2.25 to summarize as much historical data as possible to 
facilitate the development of a comprehensive Site Conceptual 
Model. Based upon further review of the RFI (Radian, 1994), 
borings 179-BPHOl, 179-BPH02, and 179-BPI-103 were determined 
to represent surface soil samples submitted for pH analysis. The pH 
results were not included within the RFI report and associated 
appendices (Administrative Record numbers 810-812). As discussed 
at our 21 February meeting, these borings have been removed from 
Table 2.25 and the replacement page has been included in 
Attachment H. 

Figure 2. 30. The Permittee is required to revise and resubmit this figure 
to depict the locations and boundaries of all four SWMUs related to this 
site. This revision must include the approximate location of SWMU 165, 
the building 1176 pond. 

SWMU's 177, 179, and 181 have been added to Figure 2.30. A copy 
of the revised figure is attached (Attachment D). As stated in the 
RFI report (Radian, 1994) and discussed at our February meetings, 
SWMU 165 has never been located. In the Records Search 
(CH2MHill, 1983) the pond was described as being approximately 
50 feet long and 30 feet wide. The RI (Radian, 1992b) stated 
"Previous reports indicate that SWMU 165 is located between 
Building 1176 and Lost River; however, no evidence of the Pond was 
found at the reported location or at any location in the vicinity of 
Building 1176." No evidence of the Pond was observed during our 
site walk of 23 February. Consequently, the location of SWMU 165 
is not depicted on the revised Figure 2.30. 

Figures 2.37 and 3.1. These figures show TCE concentrations in the 
ground water. However, the unit of measurement for these 
concentrations is not provided. In addition, the location of DPT boring 
SS39 l l is not shown. The Permittee is required to revise and resubmit 
these figures showing the unit of measurement (i.e., µg!L) for TCE 
concentrations, the location of boring SS3911, and the corresponding 
TCE concentrations. 

Figures 2.37 and 3.1 have been revised in accordance with NMED's 
comments and are included as Attachment D. 
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Comment lOg 

Response lOg 

Appendix H.8, SS-39 Boring/Drilling Logs. Boring/drilling logs are not 
provided for the following borings: SB-39-01, SB-39-02, 179-AOl, 
179-A02, 179-A03, 179-A04, and 179-A05. The Permittee is required to 
submit copies of these logs. 

Boring logs SB-39-01 and SB-39-02 are included as Attachment H. 
HGL reviewed the Holloman AFB Administrative Record and was 
unable to locate boring logs for borings 179-AOl, 179-A02, 179-A03, 
179-A04, and 179-AOS. Documents reviewed by HGL included the 
borings' corresponding RFI (Radian, 1994 and AR# 810), and 
associated appendices (Radian, 1994 and AR #'s 811 and 812). 
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SUPPLEMENTAL RCRA FACILITY.INVESTIGATION ADDENDUM -

PASSIVE SOIL GAS AND GEOPHYSICAL SURVEY RESULTS 

TECHNICAL MEMORANDUM 

1.0 INTRODUCTION 

This technical memorandum presents the results of a soil gas survey and several geophysical 
surveys conducted at Holloman Air Force Base (AFB), New Mexico, as part of a 
supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). 
The surveys were performed on behalf of Holloman AFB to satisfy New Mexico Environment 
Department (NMED) requirements under contract to Air Force Center for Environmental 
Excellence (AFCEE), Contract No. F41624-03-D-8602, Task Order 0037. Specifically, the 
surveys were conducted to provide additional data on the landfills to optimize supplemental 
RFI sampling activities proposed in the July 2005 Supplemental RCRA Facility Investigation 
Work Plan. The following Environmental Restoration Program (ERP) I Solid Waste 
Management Units (SWMUs) sites were investigated: 

• DP-30/SD-33 (SWMU 113B) - Grease Trap/Cooking Grease Disposal Pits; 
• LF-10 (SWMUs 101and109) - Old Main Base Landfill; 
• LF-19 (SWMU 105) - Golf Course Landfill; 
• LF-21 (SWMU 116) - West Area Landfill No. 2; 
• LF.:.22 (SWMU 115) - West Area Landfill No. 1; 
• LF-23 (SWMU 108) - MOBSS Landfill; and 
• LF-29 (SWMU 104) - Former Army Landfill. 

Field activities are summarized on Table 1.1 and discussed in the Sections 3 and 4. 
Background information on the Base and investigated sites is included as Section 2. Soil gas 
sampling methodology and sampling results are included in ·section 3. Geophysical survey 
results are presented in Section 4. Additional field activities, based on soil gas sampling 
results, geophysical survey results and NMED comments on the July 2005 Supplemental 
RCRA Facility Investigation Work Plan are included in Section 5. Photographs of the survey 
activities and ERP/SWMU sites are included in Attachment A. Supplemental data and 
analytical results have been included as Attachments B through E provided on the attached 
CD-ROM. 
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HydroGeoLogic, lnc.-Passive Soil Gas and Geophysical Survey Results-Holloman AFB, New Mexico 

2.0 BACKGROUND 

2.1 INSTALLATION LOCATION 

Holloman AFB is situated in south central New Mexico, in Otero County. A facility location 
map is provided as Figure 2.1. Holloman AFB has a population of 6,000 and occupies 
approximately _50,000 acres of the northeast quarter of Section 1 Township 17 South, Range 8 
East. A facility layout map of Holloman AFB showing the location of the seven ERP/SWMU 
sites is provided as Figure 2.2. 

2.2 INSTALLATION HISTORY 

Holloman AFB, formerly Alamogordo Army Airfield, began as a temporary facility during 
World War II. Construction of the temporary airfield was initiated on 6 February 1942. Prior 
to 1942 the property occupied by Holloman AFB was undeveloped rangeland. Over time, 
Holloman AFB's status, mission, and Command have periodically changed. In 1992, 
Holloman AFB was realigned under the Air Combat Command. 

2.3 ERP/SWMU SPECIFIC WASTE HISTORY 

2.3.1 DP-30/SD-33 (SWMU 113B) - Grease Trap/Cooking Grease Disposal Pits 

DP-30, grease trap disposal pits, was active from 1972 to 1979 and consisted of shallow 
trenches that were reportedly dug and received wastes from base grease traps, oil/water 
separators, and grit from the wastewater treatment system. One interviewee indicated that 
quantities of various pesticides (diazinon, malathion, pyrethrum) were also disposed at the 
location. The disposal of pesticides at DP-30 was not verified. Six trenches were identified at 
DP-30 during a 1991 RI visual inspection of the site. 

Cooking grease disposal trenches (SD-33) are located immediately south of DP-30. 
Bioenvironmental engineering personnel later identified these trenches as the disposal site for 
cooking greases from base kitchens. Three trenches were identified at SD-33 during a 1991 
RI visual inspection of the site. 

2.3.2 LF-10 (SWMUs 101and109) - Old Main Base Landfill 

LF-10 was a former base 
1

sanitary landfill that operated between 1942 and 1958. Based on a 
1982 records search, the landfill encompassed approximately 22 acres just north of the existing 
residential housing area and east of the civil engineering complex. The landfill reportedly 
received base domestic solid waste and one interviewee indicated that some drums containing 
waste oils and solvents may have been historically disposed at the landfill. A base incinerator 
had also been located in this area in the past and ash from this operation was reportedly buried 
in the landfill. 

2.3.3 LF-19 (SWMU 105) - Golf Course Landfill 

'· Based on the 1982 records search, the Golf Course landfill is located due south of the golf 
course and approximately 800 feet north of the southern base boundary. The landfill 
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reportedly operated for approximately 10 years, from 1968 to 1978. The landfill was used 
primarily to dispose of golf course grass clippings; however, some unused rodenticides were 
reportedly disposed at the site as well. 

2.3.4 LF-21(SWMU116) - West Area Landfill No.2 

The 1983 Records Search indicated that LF-21 covered an area of 1 to 2 acres and was active 
from the early 1970's (assumed) until 1977. Bioenvironmental Engineering records indicated 
that waste materials contained at the site included paper bags, food, cans, boxes, boards, and 
tree limbs. One interviewee also indicated that some 55 gallon drums were observed during 
the active period of the landfill. Disposal operations were stopped after the site was identified 
as an unapproved landfill site. 

2.3.5 LF-22 (SWMU 115) - West Area Landfill No.1 

The 1982 Records Search stated that LF-22 is located in an arroyo near the Solar Observatory, 
Building 910. The landfill reportedly covered a 2 to 3 acre area and was active as a landfill 
between 1974 and 1978. A December 28, 1978 memo in the bioenvironmental engineer's 
pollution file described the landfill site and indicated that items such as plastic sheeting, boxes 
and empty cans were disposed at the site. Disposal operations were stopped after the location 
was identified as an unapproved landfill site. During the records search, one interviewee 
indicated that some 55 gallon drums were observed at the site during the active period of the 
landfill. 

2.3.6 LF-23 (SWMU 108) - MOBSS Landfill 

The 4449m MOBSS Landfill is located west of the Solar Observatory (Building 910) and 
received waste disposal items from 1976 to 1979. Cans of diazinon, dibromochloromethane, 
and 55-gallon drums of unknown contents were observed at the site during the records search. 
According to facility records, LF-23 is relatively small, encompassing an area less than 0.5 
acres. However, visual inspection of LF-23 prior to geophysical surveying activities identified 
the presence of similar debris extending from LF-23 northward for several hundred feet. 
Consequently, the geophysical survey described herein was extended to encompass 
approximately 2.5 acres. 

2.3.7 LF-29 (SWMU 104) - Former Army Landfill 

LF-29 was active from the early 1950's to 1975, reportedly receiving spent munitions and 
missiles. No known hazardous waste materials are known to have been disposed at the site. 
Based on a Visual Site Inspection, the landfill was identified as being north of Test Group 
Headquarters Area. Based on an RI conducted at the sites, a small berm extending 400 feet in 
a north-south direction and 350 feet in an east-west direction bounds the landfill on all four 
sides. 
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3.0 SOIL GAS SURVEY 

The soil gas survey was conducted on LF-10 (SWMUs 101 and 109), the Old Main Base 
Landfill, between September 28 and October 5, 2005 as proposed in the July 2005 work plan 
(HGL, 2005). The soil gas survey was performed using the EMFLUX'" passive Soil Gas 
Method, a verified Environmental Protection Agency (EPA) technology method under the 
EPA Technology Verification Program. The method is described fully in EPA Publication 
EPA/600/R-98/096. A copy of the publication and EPA verification statement is included in 
Attachment B (CD-ROM). 

A total of 107 soil gas samples were collected during the survey, equating to 1 sample per 0.2 
acres. Sample locations were located on a 100 foot by 100 foot grid covering the entire 
landfill, encompassing approximately 22 acres, as inferred from historic subsurface soil 
sampling results (HGL, 2005b). A 100 foot sample spacing was considered reasonable given 
the method's high performance during an pilot study of an EPA soil gas test site using a 
200 foot sample spacing in order to evaluate a volatile organic compound (VOC) groundwater 
plume approximately 30 to 50 feet below ground surface (bgs). A copy of the pilot study's 
formal evaluation's executive summary is included in Attachment B. 

Several sample locations were relocated or removed from the survey due to presence of 
surface obstructions (e.g., buildings, vehicles, and an electrical substation) and subsurface 
utilities. The southern boundary of the survey was defined by the northern extent of several 
recyclable debris (e.g., concrete, asphalt, soil, gravel) stockpiles and an electrical substation. 
In addition, several sample locations were repositioned away from features that might dilute 
soil gas sample concentrations such as groundwater monitoring wells; subsurface utility vaults; 
and pavement fractures, joints, and underlying pavement cavities. Soil gas sample locations 
are depicted on Figure 3 .1. 

3.1 FIELD SAMPLING ACTIVITIES 

Passive EI\1.FLUX'" soil gas samplers were installed at LF-10 on September 28, 29, and 30, 
2005. At each sample location, a stainless steel slide hammer or gas-powered one-man 
auger was used to complete a soil boring to a maximum depth of 4 feet or until refusal was 
encountered. An electric hand-held drill fitted with a 1 ~-inch drill bit was used to core a 
hole through concrete or asphalt pavement when present. Soil borings are not a general 
requirement of the EMFLUX'" passive Soil Gas Method; however, the likely presence of 
caliche beneath portions of LF-10 was considered to be a potential barrier for the vertical 
migration of generated soil gas. Consequently, soil borings were drilled at all soil gas 
sample locations to allow vertical migration of subsurface soil vapors to occur more freely 
(O'Neil, 2005). 

Once a soil boring was completed to the maximum depth of 4 feet below ground surface 
(bgs) or refusal was encountered, an EMFLUX'" sampler was installed at the sample location 
in accordance with laboratory provided instructions. A copy of the installation instructions 
is included in Attachment B (CD-ROM). After installation, the samplers were covered with 
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soil for gravel- and soil-covered areas, or concrete at paved locations. Copies of the field 
sample data sheets and sampler deployment forms are included in Attachment C (CD-ROM). 

The passive soil gas samplers were allowed to sit undisturbed for approximately 72 hours in 
accordance with laboratory recommendations and retrieved from the subsurface on October 
1, 2 and 3, 2005. Once removed from the subsurface, the samplers were inspected for 
defects and appropriately labeled. Once a sample had been retrieved, the associated sample 
boring was resurfaced to grade with like material (i.e., soil or concrete). During the sample 
retrieval process, 9 of the 107 soil gas samplers were found to_ have been disturbed or 
entirely removed from the subsurface by Base children. New samplers were installed at the 
nine locations on October 2, 2005 and allowed to sit for 72 hours. The 9 samplers were 
retrieved from the subsurface on October 5, 2005. 

The collected samples were labeled with a 12 digit identification tag, consisting of a 4 digit 
prefix identifying LF-10 and an 8 digit suffix identifying the sample location's grid 
coordinate based on northings and eastings For example, a soil gas sample obtained from 
grid coordinate North 100, East 100 was labeled "LFlO-NlOOElOO". Associat_ed chain-of
custody forms have been included in Attachment C. 

3.2 SOIL GAS SURVEY RESULTS 

The 107 soil gas samples were submitted for 40 target volatile organic compounds (VOCs) 
using gas chromatography/mass spectrometry instrumentation following modified EPA 
Method 8260B procedures. . In addition, four trip blanks, provided by the laboratory, were 
also submitted for VOC analysis in accordance with the supplemental RFI work plan (HGL, 
2005b). 

Table 3 .1 summarizes positive soil gas analytical results obtained from the survey. Twelve 
voes (chloroform, benzene, ethylbenzene, n-butylbenzene, naphthalene, tetrachloroethene 
[PCE], toluene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, trichloroethene [TCE], and 
xylenes) were detected in the soil gas samples. 1,2,4-Trimethylbenzene was detected in every 
soil gas sample collected including trip blanks during the survey. Toluene and M&P xylenes 
were detected in many of the samples including one or more of the trip blanks. Because the 
three voes were positively detected in the trip blanks, all three voes were considered 
indicative of blank contamination. 

The nine remaining VOCs were detected sporadically across LF-10. Concentration maps for 
chloroform, TCE, PCE, 1,3,5-trimethylbenzene, n-butylbenzene, and naphthalene are 
included as Figures 3.2 through 3.7, respectively. With the exception of a few sample 
locations voe detections of these six compounds were low and at unique locations (i.e., 
detected concentrations of one VOC were not co-located with another VOC).. Several of the 
VOCs (i.e., chloroform [Figure 3.2], n-butylbenzene [Figure 3.6] and naphthalene [Figure 
3.7]), when detected, were generally detected in several adjacent sample locations across 
LF-10, suggesting localized areas of potential contamination. The remaining VOCs were 
detected at discrete sample locations, suggesting a distinct area of contamination. 
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The majority of the VOCs detected in the soil gas samples were detected in the central, 
western, and southern portions of LF-10. Chloroform was detected primarily in the central to 
south-central portion of the landfill, ranging from 14 nanograms (ng) to 56 ng. TCE, at 14 ng 
and 606 ng, was detected in two samples located along the survey's southern boundary while 
PCE, ranging from 14 ng to 103 ngs, was detected sporadically across LF-10. Sample LF10-
N100E200 contained PCE (62 ng) and TCE (14 ng). 1,3,5-Trimethylbenzene (25 ng to 79 ng) 
and n-butylbenzene (27 ng to 49 ng) were detected at relatively similar ·concentrations. 
throughout the central portion of the landfill. Naphthalene was detected primarily in the 
western north-central portion of the landfill (ranging from 26 ng to 143 ng) and along the 
survey's south-central boundary (34 ng to 65 ng). 

No VOCs were positively detected along the survey's eastern and northern borders. The lack 
of voe detections along the northern and eastern survey boundaries suggests the soil gas 
survey has extended beyond the influence of the landfill, if the landfill contents are a source of 
soil gas voe detections. 

A copy of the soil gas survey laboratory report is included in Attachment C (CD-ROM). A 
complete copy of the soil gas analytical results is included within the laboratory report. 

3.3 SOIL GAS SURVEY CONCLUSIONS 

Based on soil gas survey results, both halogenated and fuel-related VOCs are present in the 
soil gas of LF-10. Nine VOCs were detected in the soil gas samples; however, three of the 
voes, 1,2,4-trimethylbenzene, toluene, and xylenes, were detected in the trip blanks, 
suggesting that their detections were the result of blank contamination. 

The six remaining VOCs were detected sporadically across LF-10, and with the exception of a 
few sample locations, were not detected in the same samples. Halogenated VOCs were 
detected primarily in the central, southern, and western portions of the landfill. Fuel-related 
VOCs were detected across LF-10 but primarily within the central portion of the landfill. 

For the most part, no VOCs were detected within 200 feet of the northern and eastern survey 
boundaries. Several VOCs were detected along the western and southern survey boundaries 
and are currently unbounded. 
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4.0 GEOPHYSICAL SURVEYING 

Geophysical surveying activities were conducted at the Holloman AFB in September and 
October 2005. An electromagnetic and magnetic geophysical survey was conducted on 
ERP/SWMU sites LF-10, LF-19, LF-21, LF-22, and LF-23, an electromagnetic survey was 
conducted on site DP-30/SD-33, and a magnetic survey was conducted on LF-29 (Table 1.1). 
The geophysical surveys were conducted to delineate landfill and disposal pit boundaries and 
determine the presence of any geophysical anomalies that will be targeted for further 
investigation during the FY2006 supplemental RFI. 

4.1 GEOPHYSICAL SURVEYING ACTIVITIES 

4.1.1 Terrain Conductivity Surveying 

A Geonics Limited Model EM-31 Mark2 terrain conductivity instrument was utilized to 
measure lateral soil conductivity changes at all seven ERP/SWMU sites. Due to the high 
naturally conductive soils encountered at Holloman AFB, the metal-detection (in-phase) 
component of the electromagnetic survey was adversely and significantly compromised and 
could not be used as proposed in the RPI work plan. Consequently, the electromagnetic 
survey strategy was modified to utilize only the quadrature (conductivity) component of the 
electromagnetic method. A magnetometer was used to detect buried metallic debris as 
described in the next section. 

The EM-31 Mark2 system operates on magnetic induction and Maxwell's Law, whereby an 
electromagnetic field is transmitted through the soil and the associated electrical field current 
is ultimately picked up by the receiver and correlated directly to soil conductivity. The 
Mark2's fixed intercoil spacing of 3.66 meters (12 feet) produces an ellipsoidal 
electromagnetic field that is approximately 20 feet wide and 40 feet high and typically 
penetrates subsurface soils to a depth of 20 feet and laterally 10 feet. However, the highly 
conductive soils present beneath Holloman AFB most likely lessened the effective signal 
penetration depth to approximately 10 feet. 

! 

At DP-30/SD-33, LF-23, and LF-29, the electromagnetic survey was conducted on a 10-foot 
line spacing. At LF-19, LF-21, and LF-22, the electromagnetic surveys were conducted 
utilizing a 20-foot line spacing while at LF-10, a 50-foot line spacing was utilized. A 
2 reading per second sampling rate was employed for all seven electromagnetic surveys, which 
translates to a station spacing of every 1.5 feet along each line. 

4.1.2 Magnetometer Surveying 

Geometrics, Inc. Model G-858 and Model G-856 total-field magnetometers were utilized for 
magnetic surveying at the six landfill sites. Magnetic surveying of DP-30/SD-33 was not 
conducted because the unit reportedly only received grease. The G-858 magnetometer was 
utilized for surveying activities. The G-856 unit was employed strictly as a site-specific fixed 
based station, recording changes in the Earth's daily (diurnal) magnetic field when magnetic 
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surveys were being conducted. Readings from the fixed base station surveys were 
subsequently removed from each day's total-field magnetic survey, yielding true residual data. 

Calibration testing of the G-858 magnetometer at LF-10 and LF-19 sites indicated that a 
2-meter line spacing provided 100 percent survey coverage. Therefore, a 2-meter line spacing 
was employed at all six sites. A 10 reading per second sampling rate, translating to a station 
spacing of 0.3 feet, was selected for the magnetic surveys. 

The G-858 unit was configured as a vertical dual-sensor gradiometer at LF-10 in order to 
minimize the effects of cultural "noise" associated with the myriad surface metallic observed 
at the site (e.g., rebar, buildings, vehicles, surficial debris). A single-sensor total-field 
configuration was utilized at the other sites. Because LF-29 contained numerous occurrences 
of scattered surface metal debris, a horizontal dual-sensor non-gradiometer configuration was 
utilized to achieve a 1-meter line spacing so that all causative bodies would be surveyed at the 
landfill. 

4.1.3 Global Positioning 

A Trimble ApGPS 132, a high-performance Global Positioning System (GPS) receiver, was 
utilized to provide precision guidance of the survey lines during the magnetometer and terrain 
conductivity surveys. GPS surveys typically have an accuracy of± 1h meter. 

4.2 GEOPHYSICAL SURVEY DATA PROCESSING 

No post-survey data processing was performed on the EM-31 data. Post-survey processing of 
the magnetic data included: global dropout removal, global duplicate time removal, global 
spike removal, custom range despiking, GPS offset, removal of diurnal magnetic field, and 
heading error removal. A detailed description of the post-survey processing activities is 
included in the geophysical survey report included as Attachment D (CD-ROM). 

4.3 GEOPHYSICAL SURVEY RESULTS 

The geophysical survey results are provided as color contours as Figures 4.1 through 4.12. A 
copy of the geophysical survey report is attached as Attachment D (CD-ROM). 

4.3.1 DP-30/SD-33 (SWMU 113B) - Grease Trap/Cooking Grease Disposal Pits 

Prior to conducting field activities, a visual site inspection of DP-30 and SD-33 was 
conducted. The area encompassing the two sites was relatively flat and sparsely to moderately 
vegetated with shrubs. Minor amounts of scrap metal were observed sporadically across the 
site. 

Access to the DP-30 and SD-33 were provided by unpaved service roads. No other site 
improvements were noted at the two sites. Photographs of the DP-30/SD-33 area are included 
in Attachment A. 
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4.3.1.1 Terrain Conductivity Survey Results 

A terrain conductivity survey was conducted at DP-30, SD-33, and the surrounding area, 
encompassing approximately 4 acres (Figure 4.1). Based on the waste reportedly disposed at 
the two units, metallic and magnetic susceptible debris were not anticipated at the sites. 
Consequently, a magnetic survey of the DP-30/SD-33 area was not performed. 

Low conductivity anomalies (blue areas), consistent of oil and grease contamination, were 
identified within the surveyed area. The locations of the anomalies correspond to the 
approximate locations of DP-30 and SD-33; however, the sizes of the anomalies suggest the 
two sites may be larger than previously determined. The inferred boundaries, based on the 
conductivity results, of the waste units are depicted on Figure 4.1. 

The SD-33 anomaly is an inverted "L" shaped anomaly approximately 100 feet long and 
ranges in width from 40 to 80 feet. The anomaly appears to be comprised of multiple linear 
and several oblong shape anomalies, possibly reflecting former disposal trenches and pits. 
The DP-30 anomaly is more amorphous in shape with less differentiation within the anomaly, 
and extends approximately 240 feet long and ranges in width from approximately 100 to 160 
feet. 

4.3.1.2 Geophysical Survey Conclusions 

Terrain conductivity surveying of the DP-30/SD-33 area has positively identified the former 
waste disposal units. The conductivity survey identified both sites as low conductivity 
anomalies, which is consistent of oil and grease contamination when compared to the naturally 
high conductive soils at Holloman AFB. Based on the survey results, the units may be larger 
than historically documented. Linear trending and oblong features comprising the SD-33 
conductivity anomaly suggest former disposal trench and pit locations. The conductivity 
survey was unable to differential individual waste disposal pits within DP-30. 

4.3.2 LF-10 (SWMUs 101and109) - Old Main Base Landfill 

An electromagnetic and magnetic survey, encompassing approximately 24 acres, was 
conducted at LF-10 (SWMUs 101 and 109) to delineate the extent of the landfill and identify 
areas within the landfill containing significant metallic anomalies. The geophysical surveys 
were extended beyond the inferred limits of the landfill established during previous studies in 
an effort to confirm the landfill boundaries. 

LF-10 is bounded to the north by Arkansas A venue, to the south by an electrical substation 
and undeveloped lands used for the stockpiling of recyclable construction debris, to the east by 
an arroyo, and to the west by Creosote Avenue and Arkansas Avenue. Since the closure of 
the landfill, the northern and central portion of LF-10 has been improved with the construction 
of a one-story building (Building 121), a concrete paved parking lot, and a chain-link fence. 
Several other structures including a guard house and an open air pavilion are present as well. 
The area between the chain-link fence and the paved parking lot is covered in gravel and used 
for vehicle, equipment, material, and minor debris storage. Several shallow northwest to 
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southeast trending depressions were observed within the Building 121 compound, deforming 
the concrete-paved vehicle parking lot. The remaining portion of the landfill is undeveloped 
and unpaved. Miscellaneous debris (i.e., metal, ceramics, silverware, glass, clothing, wood 
pallets, tires, cut timber, and concrete rubble) were observed scattered across the surface or 
immediately below the surface of the landfill's undeveloped sections. 

4.3.2.1 ·Terrain Conductivity Survey Results 

The terrain conductivity survey was performed in an effort to identify the boundaries of the 
landfill (Figure 4.2). Based on the survey results, a high conductive anomaly is present along 
the eastern· edge of the terrain conductivity survey. The anomaly corresponds to the adjacent 
arroyo and is most likely attributable to water-saturated gypsum soils located within the arroyo 
drainage channel. This conclusion is supported by the fact that higher conductivity readings 
were recorded as the topography dropped into the arroyo. In addition, water saturated soils 
were encountered approximately 0.5 to 2 feet below ground surface (bgs) in many of the soil 
borings completed in this area during the soil gas survey. 

Several additional high conductive anomalies were also identified around the Building 121 
complex. These anomalies corresponded to identified onsite surface structures including fence 
lines, lightning poles, and subsurface utility access ports. A moderately conductive anomaly is 
present in the southwestern portion of the survey boundary. This anomaly corresponds to an 
overall topographic low spot at the site and most likely attributable to· the presence of highly 
conductive soils, as observed within the arroyo. 

Several negative conductive anomalies were identified within the concrete-paved vehicle 
parking lot. The low conductive anomalies most likely represent rebar within the concrete 
pavement or possible voids spaces between the pavement and the underlying soils as observed 
during the visual site inspection. 

4.3.2.2 Magnetic Survey Results 

Excluding onsite metallic or magnetically susceptible structures, large discrete magnetic 
anomalies were not identified beneath LF-10 (Figure 4.3). Rather, LF-10 is underlain by 
numerous northwest-southeast trending linear magnetic anomalies which likely represent 
former disposal trenches, consistent with common historic Department of Defense trench/fill 
landfill practices. The magnetic highs and lows within the linear anomalies were not robust; 
however, a sufficient amount of metal must be present for the linear anomalies to be detected 
during the gradiometer magnetic survey. These anomalies cross the entire LF-10 area, 
extending from a buried gas line near Creosote Avenue to the arroyo's western and from 
Building 121 to the area covered with the stockpiled recyclable construction debris and 
electrical substation. The linear anomalies generally disappear beneath the developed sections 
of the landfill. The disappearance of the magnetic anomalies is most likely the result of soils 
and waste being reworked during the construction of the Building 121 complex or due to 
signal interferences from metallic or magnetically susceptible objects present around the 
Building 121 complex. The shallow depressions pockmarking the Building 121 parking lot 
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trend in the same direction as the magnetic anomalies indicating the former disposal trenches 
are still present beneath the Building 121 complex. 

In addition to the linear magnetic anomalies, scattered magnetic anomalies were observed 
along the western and northern survey boundaries and within the arroyo. Within the arroyo, 
the magnetic anomalies were indicative of surficial metal debris. Along the northern and 
western survey boundaries, the magnetic anomalies were also indicative of surficial debris and 
metallic and magnetically susceptible objects. 

4.3.2.3 LF-10 Geophysical Survey Conclusions 

Geophysical surveying at LF-10 appears to have delineated the extent of the former landfill. 
Magnetic surveying, due to the metallic and magnetically susceptible materials within the 
landfill, allowed the identification of the former disposal trenches. Based on the aerial 
distribution of the former disposal trenches, the maximum extent of the landfill was inf erred. 
The revised landfill boundaries are depicted by the green dashed line on Figures 4.2 and 4.3. 

4.3.3 LF-19 (SWMU 105) - Golf Course Landfill 

Visual inspection of the survey area was conducted at the time of the geophysical survey. 
Based on facility records, LF-19 encompasses two landfills. The larger landfill is located on 
the moderately to heavily vegetated southern facing slope of the Holloman AFB golf course. 
The upper portion of the slope is covered with large trees surrounding a barbwire enclosed 
cactus garden. Stockpiles of sand and soil used for golf course maintenance, and a pile of 
slashed vegetation were observed covering the northern landfill. Sections of drainage culvert 
piping, stored on the ground, were located in the southeastern portion of the northern landfill. 

The southern landfill was separated from the northern portion by a shallow, dry drainage 
swale flanked on both sides by moderately sized shrubs. The topography of the southern 
landfill was relatively flat. The entire area south of the drainage swale was occupied by 
several unpaved service roads situated between northeast to southwest trending shallow 
mounds of soil. A few scattered pieces of metallic debris were observed on the surface of the 
shallow soil mounds. Site photographs are included in Appendix A. 

4.3.3.1 Terrain Conductivity Survey Results 

The results of the terrain conductivity survey are shown on Figure 4.4. Three very, localized 
high conductivity anomalies and one low conductivity anomaly were identified in the northern 
portion of the survey. These anomalies correspond to the barbwire fence present around the 
cactus garden. 

Three large high conductivity anomalies where identified in the southwestern and southern 
portions of the survey area. Two of these anomalies overlap the previously defined northern 
and southern landfill boundaries of LF-19. The third anomaly was located between the 
northern and southern landfills. The conductivity anomalies are relatively amorphous in 
shape, and were not consistent with soil mound trends. In addition, the boundaries of the high 
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conductivity anomalies exhibited diffuse borders, indicating that the anomalies reflected either 
highly conductive saturated soils or buried non-magnetic waste. Based on site records, LF-19 
reportedly received exclusively grass clippings. 

4.3.3.2 Magnetic Survey Results 

The LF-19 magnetic survey identified several magnetic anomalies. Excluding the anomalies 
associated with onsite monitoring wells and the barbwire fence, discrete magnetic anomalies 
were observed primarily in the southeast comer of the northern landfill and in the eastern 
portion of the southern landfill. Two of the anomalies corresponded to the corrugated drain 
pipe located on the surface. The other anomalies were identified in areas containing metallic 
or magnetically susceptible surficial debris. 

4.3.3.3 LF-19 Geophysical Surtey Conclusions 

Geophysical surveying of LF-19 confirmed the absence of subsurface metallic anomalies. 
Magnetic surveying identified a few discrete magnetic anomalies associated with areas 
containing metallic or magnetically susceptible surficial debris. The lack of magnetic 
anomalies within the two landfills supports Base records indicating that LF-19 received almost 
exclusively non-metallic waste. Terrain conductivity results do not imply the presence of a 
landfill. 

4.3.4 LF-21(SWMU116) - West Area Landfill No.2 

Based on available facility documents, Forty-Niner Avenue, formerly bounding the landfill on 
the east, was relocated westward in 2005. The remaining portion of LF-21 (SWMU 116) was 
visually inspected immediately prior to geophysical surveying activities. 

The topography of the site is relatively flat with minor variations present across the unit. The 
landfill is moderately vegetated with trees and shrubs growing primarily in small groupings. 
Debris consisting of asphalt, concrete, metal piping, wiring, sheet metal, and a wood door was 
observed scattered in small piles throughout the entire unit. One large green, metallic storage 
box and several former military foxholes were also observed, indicating the site has been used 
for training activities in the past. Based on the presence of surficial debris, the geophysical 
survey was extended to the west and south beyond the previously defined limits of LF-21, 
encompassing a total of 5 acres. 

4.3.4.1 Terrain Conductivity Survey Results 

LF-21 soils were identified as being moderately to highly conductive during the terrain 
conductivity survey (Figure 4.6). Conductivities were generally higher along the southeastern, 
southern, western, and northwestern portions of the survey area. No distinct conductivity 
patterns suggestive of landfill boundaries were discerned from the survey data. 

Several high conductive anomalies were identified, two within the southeastern portion, near 
Forty-Niner Avenue; two in the north-central portion of the survey area, adjacent to 
Observatory Road; and one associated with a green metal shed. With the exception of the 
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green metal shed anomaly, the remaining high conductivity anomalies exhibited diffuse 
borders suggesting either saturated soil conditions or buried non-metallic debris. Several 
small, localized low conductivity anomalies were detected onsite. These anomalies typically 
occurred in the northeastern comer of the survey area. 

4.3.4.2 Magnetic Survey Results 

Magnetic surveying of LF-21 identified multiple magnetic anomalies that generally occurred 
within four distinct groupings across the survey area (Figure 4.7). The largest magnetic 
anomaly grouping occurred in the southeast portion of the landfill in an area littered with 
surficial metal debris. However, based on the visual inspection of the site, surficial metal 
debris was observed scattered in piles across the entire survey area. 

Two of the magnetic groupings occurred in areas correspond to two of the high conductivity 
anomalies, one in the southeast comer of the survey area and one in the north-central portion 
of the survey. A third metal grouping was identified in the immediate vicinity of the low 
conductivity anomaly. 

4.3.4.3 LF-21(SWMU116) Geophysical Survey Conclusions 

Forty-Niner Avenue was relocated in 2005 and currently dissects the landfill into two. 
Consequently, the small portion of the previously defined unit boundary now beneath and east 
of Forty-Niner Avenue was not included in the geophysical survey. Neither the terrain 
conductivity nor the magnetic surveys indicate the presence of one large distinct landfill; 
however, based on historical documents, LF-21 reportedly received waste consisting of paper 
bags, food, cans, boxes, boards, and tree limbs, therefore, landfill material may be present 
with or without the presence of magnetic anomalies. Several conductivity anomalies were 
identified but exhibited diffuse boundaries suggesting either the presence of highly conductive 
soils or buried non-metallic waste. Terrain conductivity results do not imply the presence of a 
landfill. 

4.3.5 LF-22 (SWMU 115) - West Area Landfill No.1 

A visual inspection of LF-22 (SWMU 115) was conducted immediately prior to geophysical 
surveying activities. The unit was observed to be a construction debris rubble pile within a 
former drainage swale. Several trees bordered the debris laden drainage swale. The area 
surrounding the debris pipe was flat, sparsely vegetated with small shrubs, and contained 
minor amounts of surficial metallic debris. 

4.3.5.1 Terrain Conductivity Survey Results 

One large low conductivity anomaly was identified at LF-22 (Figure 4.8). The anomaly is 
roughly oblong in shape and is approximately 400 feet long and averages roughly 80 feet in 
width. The anomaly. corresponds to the concrete debris laden drainage swale observed on site. 
No other anomalies were identified from the survey data. 
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4.3.5.2 Magnetic Survey Results 

Numerous magnetic anomalies were identified at LF-22 (Figure 4.9). The majority of the 
magnetic anomalies correspond with the low conductivity anomaly (i.e., the concrete debris 
laden drainage channel). Few metallic objects were observed within and around the .concrete 
rubble. This suggests metallic or magnetically susceptible items may be buried beneath the 
concrete rubble. 

The remaining anomalies outside of the concrete rubble pile appear to be associated with 
onsite structures (i.e., fencing and monitoring wells) and surficial metal debris scattered across 
the survey area. 

4.3.5.3 LF-22 (SWMU 115) - Geophysical Survey Conclusions 

According to base records, LF-22 received waste in the form of plastic sheeting, boxes, and 
empty cans. Geophysical surveying identified one conductivity anomaly and multiple. 
magnetic anomalies. The conductivity anomaly and most of the magnetic anomalies were 
associated with a concrete rubble pile located within a drainage swale. Based on the 
geophysical survey results, the previously established LF-22 landfill boundaries were modified 
to reflect the shape of the rubble pile as shown on Figures 4.8 and 4.9. Very little metallic or 
magnetically susceptible items were observed within the concrete rubble, indicating metallic 
and/or magnetically susceptible debris may be present beneath the concrete rubble pile. 

4.3.6 LF-23 (SWMU 108) - MOBSS Landfill 

The geophysical survey of LF-23 (SWMU 108) consisted of a terrain conductivity survey and 
magnetic survey. LF-23 was observed to be comprised primarily of concrete rubble placed on 
the northwestern slope of a former borrow pit. In addition, pipes, cables, a former utility 
vault, several rusted cans, asphalt, and gravel were observed at LF-23 intermixed with the 
concrete rubble. According to facility records, the unit was approximately 0.5 acres in size; 
however, during the visual inspection of the landfill, concrete debris was observed north of the 
landfill' s defined boundary. Consequently, the geophysical survey was extended northward to 
encompass approximately 2.5 acres. Photographs of LF-23 are included in Attachment A. 

4.3.6.1 Terrain Conductivity Survey Results 

Two conductivity anomalies were identified at LF-23 (Figure 4.10). One was associated with 
the chain-link fence located along the survey's northern boundary. The second was located 
along the western edge of the survey within the former barrow pit. Given the diffused 
condition of the anomaly's borders and water observed ponded on the borrow pit soils during 
the geophysical survey, the anomaly is most likely attributable to highly conductive saturated 
soils. No conductive anomalies were observed within the concrete disposal areas of LF-23, 
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4.3.6.2 Magnetic Survey Results 

Magnetic anomalies were observed at LF-23 (Figure 4.11). The anomalies were associated 
with onsite surface structures and the concrete debris observed along the northwestern slope of 
the former barrow. pit. 

4.3.6.3 LF-23 Geophysical Survey Conclusions 

Based on the geophysical survey results and visual observations, LF-23 appears to be little 
more than a concrete debris pile located along the northeastern slope of a former borrow pit. 
Terrain conductivity anomalies are likely related to saturated soils. Magnetic anomalies were 
observed throughout the concrete rubble pile but generally clustered in small groupings. 
Debris observed included concrete rubble, piping, cables, asphalt, gravel, a concrete utility 
vault, several rusted cans of a black viscous material, and several open, approximately 
30-gallon drums. Based on the association between the magnetic anomalies and the presence 
of thG concrete rubble, the boundaries of LF-23 were modified to reflect the rubble pile. The 
modified landfill boundaries are depicted on Figures 4.10 and 4.11. 

4.3.7 LF-29(SWMU104) - Former Army Landfill 

A magnetic survey was conducted at LF-29 (SWMU 104), an area encompassing 
approximately 5 acres (Figure 4.12). LF-29 is a rectangular-shaped unit surrounded by a soil 
berm on all four sides. The floor of LF-29 is relatively flat and moderately vegetated. 
Metallic and non-metallic aircraft debris is present across the entire area. 

4.3.7.1 Magnetic Survey Results 

Several magnetic anomalies were identified at LF-29, primarily within the central and central
northern portion of the landfill. LF-29 is littered with both metallic and nonmetallic debris, 
Six distinct magnetic anomalies were identified at the site; however, the surface of LF-29 is 
littered with metallic and non-metallic debris. The identified metallic anomalies may be 
attributable to the surficial debris. 

4.3.7.2 Conclusions 

The landfill is bounded on all four sides by a soil berm. Magnetic surveying within the 
bermed area identified six large magnetic anomalies. It is unknown whether the anomalies 
represent debris buried beneath the surficial debris. 
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5.0 PROPOSED ADDITIONAL ACTIVITIES 

Based on a review of the July 2005 Supplemental ReRA Facility Investigation Work Plan, 
NMED requires trenching to be conducted at LF-10, and the submission of site-specific 
trenching plans for LF-10, LF-19, LF-21, LF-22, and LF-23 prior to initiating supplemental 
RFI activities (NMED, 2006). NMED also requires additional soil gas survey at LF-29 and 
LF-10. 

Site-specific trenching plans are presented in the following subsections. Additional soil gas 
sampling activities are also discussed for LF-10 and LF-29. 

5.1 INVESTIGATION APPROACH 

5.1.1 Soil Gas Sampling 

Based on a NMED Notice of Deficiency (NOD) letter (NMED, 2006); NMED requires a soil 
gas survey of LF-29 based on a 50 foot grid spacing. In addition, NMED requires the soil gas 
survey proposed at LF-10 be conducted on a 50 foot grid spacing rather than the proposed 
100 foot grid spacing. 

The soil gas survey of LF-10 was compiled utilizing a 100 foot grid spacing at a density of one 
sample per 0.2 acres as proposed in the RFI workplan in October 2005 (Section 3). The 
LF-10 soil gas survey identified low voe concentrations sporadically across the entire 
landfill. If the voes detected in the soil gas samples are indicative of the landfill material, 
then the soil gas sampling results generally indicate minor voe impacts. As discussed at 
meetings with NMED in February 2006, the distribution of positive detections and overall low 
concentrations of contaminants do not suggest data gaps or hot spots that could be better 
defined using a 50-foot interval. 

Additional soil gas samples at LF-10 are proposed, however, to extend the previous soil gas 
survey boundaries southward and westward. The boundaries of the September-October 2005 
soil gas survey were based on the inferred limits of the landfill material as defined by previous 
investigations. Magnetic data collected in during the geophysical survey of LF-10 indicate 
landfill material extends beyond the inferred landfill limits to the south and west. The 
additional soil gas samples are proposed to complete the landfill' s soil gas survey. 

As discussed in February meetings with NMED, soil gas surveying at LF-29 proposed to 
employ a combination of 50-foot intervals in areas of geophysical anomalies and 100-foot 
intervals elsewhere because of UXO concerns, as described in Section 5. 7 .1. 

The soil gas survey at LF-29 and the additional soil gas samples at LF-10 will be collected 
utilizing the passive EMFLUX,. sampling method. Sampling activities will be conducted in 
the same manner as discussed in Section 3 of this technical memorandum. Detailed 
discussions of the proposed activities are presented below in Sections 5 .2 (LF-10) and 5. 7 
(LF-29). 
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5.1.2 Trenching 

Prior to initiating trenching activities, the surface conditions of proposed trench locations will 
be documented in the field logbook. Observations including, but not limited to, the type of 
surficial waste (if any) including the presence of metallic and magnetically susceptible debris, 
the presence of vegetation, soil staining, and recent anthropogenic features will be recorded. 

After documenting the surficial conditions of the proposed trench locations, trenching activities 
will be initiated. Trenching activities will be conducted in accordance with the July 2005 
Supplemental RCRA Facility Investigation Work Plan (HGL, 2005b) unless otherwise noted in 
Sections 5.2 through 5.6 of this technical memorandum. Holloman AFB SOPs are included in 
the July 2005 work plan as Appendix I. 

Trenches will extend. into the subsurface until the source of the magnetic or conductivity 
anomaly is uncovered. If waste material is present, the associated trench will be advanced 
vertically until the base of the waste material, the top of the water table, or the maximum 
extent of the excavating equipment is achieved, in general whichever occurs first. If waste 
material is observed to extend below the top of the water table, spot locations within a trench 
may be extended several feet below the water table to determine the base of the landfill waste 
if the nature of the waste is heterogeneous. If waste is not encountered in a trench, the trench 
will be advanced to a maximum depth of 7 feet bgs. None of the trenches will extend 
horizontally longer than 30 feet. 

Soil, excavated during trench advancement, will be stockpiled adjacent to the respective 
trenches. The stockpiled soil will be used to backfill the trench upon completion of the trench 
and trench characterization activities. Non-hazardous debris encountered during trenching will 
be placed back in the trench but will not be allowed within three feet of the surface. Backfill 
and compaction of the backfill material will be conducted in accordance with Holloman AFB 
SOPs and specifications; since trenching is forseen in only undeveloped areas, compaction and 
the import of fill will likely not be required. If potentially hazardous material is encountered 
within a trench, the hazardous material will be segregated from the non-hazardous material 
and stockpiled on plastic sheeting away from trenching activities and trenching will cease. 
The stockpiled, potentially hazardous material will be covered with plastic sheeting to prevent 
infiltration of precipitation and the generation of dust from the stockpile. 

5.1.2.1 Trench Soil Sampling 

During the horizontal and vertical advancement of a trench, soil characterization will be 
conducted via the excavator bucket to examine and field screen the landfill soils. Soils will be 
characterized using the Unified Soil Classification System and physically described 
(e.g., color, moisture content, and particle size percentages). In addition, bedding structures, 
former disposal trench sidewalls, and descriptions of the waste material (if present) will also 
be documented. 

As proposed in the July 2005 Supplemental RCRA Facility Investigation work plan 
(HGL, 2005), soil samples will be collected for laboratory analysis only if hazardous materials 
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are encountered during trenching activities. Hazardous materials, for this work, will be 
considered to include unusual solids or fluids leaking from containers (e.g., drums, buckets, 
etc.), or free phase hydrocarbons. 

In the January 17, 2006 NMED NOD letter, NMED requires soil samples to be collected 
directly beneath the waste material and at the soil water table interface if potentially hazardous 
materials are encountered. In addition, NMED requires NMED notification and consultation 
if hazardous materials are encountered to determine appropriate soil sample analytical 
requirements. Sampling methods and analyses will be conducted in accordance with the 
July 2005 QAPP (HGL, 2005a). 

5.2 LF-10 

5.2.1 Soil Gas Sampling 

VOCs were positively detected in samples collected from the soil gas survey's western and 
southern boundaries and are unbounded by non-detect samples. Based on the LF-10 magnetic 
survey results, the soil gas survey's southwestern and southern boundaries lie within the 
former landfill boundary. Consequently, to accomplish the soil gas survey's main 'objective, 
to assess soil gas quality across LF-10, as well as evaluate the extent of yoc impacts in the 
southern portion of the landfill, additional soil gas sampling is proposed. 

The proposed 27 additional soil gas samples will be collected by extending the 100 foot 
sampling grid westward and southward to include the remaining unsampled portion of the 
landfill and to delineate current unbounded VOC detections. The locations of the proposed 
additional soil gas samples are presented on Figure 5 .1. Minor deviations of the proposed 
locations may occur based on site features. Soil gas samples will then be collected and 
analyzed in the same manner as the September and October 2005 sampling event. 

5.2.2 Site-Specific Trenching Approach 

Future activities associated with LF-10 will be addressed by the Air Force in a forthcoming 
letter. 

5.3 LF-19 

5.3.1 Site-Specific Trenching Approach 

Geophysical survey results indicate limited to no metallic or magnetically susceptible debris 
is present within the LF-19 landfill. This is consistent with the LF-19 waste history. 
Magnetic anomalies detected during the geophysical surveys correspond primarily to known 
areas littered with magnetic susceptible surficial debris and observed metallic or 
magnetically susceptible objects (i.e., barbwire fencing, monitoring wells, and corrugated 
pipes). Conductivity surveying identified several high conductivity anomalies that exhibit 
characteristics indicative of saturated or high conductivity soils rather than buried waste. 
Based on the survey results, three trenches are proposed for LF-19. The proposed trench 
locations are shown on Figure 5.2. 
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Groundwater beneath LF-19 has historically been measured to range between 7 to 11 feet bgs 
(HGL, 2005b). 

5.4 LF-21 

5.4.1 Site-Specific Trenching Approach 

Based on the magnetic survey of LF-21, distinct magnetic anomalies are present throughout 
the survey area but generally correspond to four distinct anomaly groupings. The largest 
grouping encompasses the entire southern portion of the landfill, an area littered with 
surficial debris. Three of the magnetic anomaly groupings correspond to high and low 
conductivity anomalies. Two of the magnetic and one corresponding conductivity anomaly 
lie outside the defined boundaries of the landfill indicating either the landfill is larger than 
previously determined or the anomalies represent surficial debris. 

Within the landfill, as previously defined, five trenches are proposed due to the well-defined 
but scattered presence of detected magnetic anomalies. The five trenches will be considered 
spot trenches and completed adjacent to the magnetic anomalies and associated conductivity 
anomalies. Outside the previously defined landfill boundaries, two trenches are proposed in 
the western portion of the landfill adjacent to identified magnetic anomalies. These two 
trenches will be completed as spot trenches to determine the presence or absence of waste 
material in an ~ffort to fully delineate LF-21. The locations of the proposed trenches and 
associated magnetic anomalies are presented on Figure 5. 3. 

Groundwater beneath LF-21 has historically been measured to range between 6.5 to 9 feet bgs 
(HGL, 2005b). 

5.5 LF-22 

5.5.1 Site-Specific Trenching Approach· 

Although LF-22 encompasses less than one acre, based on geophysical survey results, three 
trenches have been proposed due to the length of the LF-22. The three trenches will be 
located within the landfill and located near identified magnetic anomalies. The trenches will 
be completed adjacent to identified magnetic anomalies as shown on Figure 5.4. 

Based on the geophysical survey and visual site inspection, LF-22 is comprised of concrete 
rubble located within a drainage swale. Waste material may be present beneath the concrete 
rubble. Therefore, trenching will consist of removing the concrete rubble on the surface and 
vertically advancing the trenches until the source of the magnetically susceptible anomaly is 
identified or the absence of buried magnetically susceptible debris is verified. 

Groundwater beneath LF-22 has historically been measured to range between 11 and 12 feet 
bgs (HGL, 2005b). 
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5.6 LF-23 

5.6.1 Sit~Specific Trenching Approach 

Based on the geophysical survey and visual site inspection, LF-23 is composed of construction 
and demolition rubble located along the eastern slope of the borrow pit. Geophysical survey 
results determined the landfill encompasses approximately 2.1 acres, extending over 850 feet 
in length and 50 to 190 feet in width. Based on the length of the landfill, three trenches are 
proposed and located in areas containing magnetic anomalies. Waste disposal at LF-23 may 
have advanced the landfill slope westward; therefore, the proposed trenches will trend in an 
east-west direction, perpendicular to the former borrow pit's slope. Trenching will consist of 
removing the rubble overburden and vertically advancing the trenches until the source of the 
magnetically susceptible anomaly is identified or the absence of buried magnetically 
susceptible debris is verified. In addition, a fourth trench will be completed adjacent to 
several metallic drums observed on site during the geophysical survey. The locations of the 
proposed trenches are depicted on Figure 5.5. 

Groundwater beneath LF-23 has historically been measured to range between 4 and 9 feet bgs. 

5.7 LF-29 

5. 7 .1 Soil Gas Sampling 

In the January 17, 2006 NMED NOD, NMED requires the completion of a soil gas survey at 
LF-29 utilizing a ·so-foot grid spacing (NMED, 2006). However, as discussed during our 
meetings with NMED on 21-23 February, we propose to perform soil gas surveying at 50-foot 
spacing in areas proximal to significant geophysical anomalies, and at 100-foot intervals 
elsewhere, in order to reduce the amount of intrusive work at the site, given the UXO 
avoidance procedures that must be employed at LF-29. The locations of the proposed soil gas 
samples are depicted on Figure 5. 6. 

5.7.2 LF-29 Soil Boring Sampling 

The July 2005 Supplemental RCRA Facility Investig~tion Work Plan specified that soil 
borings will be completed adjacent to identified magnetic anomalies and sampled 
(HGL, 2005b). NMED concurred in Comment 2 of their NOD letter that trenching at LF-29 
would not be required. A total of seven magnetic anomalies were identified within the 
landfill. Therefore, to minimize soil disturbance due to potential MECs, the soil gas sample 
closest to each magnetic anomaly will be converted into a soil boring. In addition, soil gas 
sample locations where soil gas samples contain positively detected voes, excluding voes 
considered to be indicative of blank contamination, will also be converted into soil borings and 
sampled. 

The soil borings will be completed to a maximum depth of 20 feet bgs, until groundwater is 
encountered or refusal occurs. During borehole advancement, soil samples will be collected 
continuously for characterization and field screening using a photoionization detector in 
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accordance with the July 2005 work plan (HGL, 2005b). One subsurface soil sample per 
boring will be collected from the most likely contaminated soil interval, based on field 
screening and visual inspection results. If field screening and a visual inspection of the soil 
samples fail to indicate contamination, a soil sample collected at the top of the water table will 
be submitted for laboratory analysis. The collected soil samples will be submitted for VOCs, 
SVOCS, RCRA metals, TPH, explosives and perchlorate, in accordance with the work plan 
and NMED comments (NMED, 2006). Analytical requirements will be consistent with the 
project QAPP (HGL, 2005a). 
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Table 3.1 

LF-10 (SWMUs 101and109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Sample ID: Trip-1 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 

Benzene 
Trichloroethene 

Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 

o-Xylene 
1,3 ,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

--
--
--
33 

--
--
--
--
--
94 

--
--

Holloman AFB, New Mexico 

LF10-N800El00 LF10-N500E300 LF10-N600E700 

10/1/.2005 10/1/2005 10/2/2005 

-- -- --
-- -- --
-- -- --
30 34 31 

-- -- --
-- -- --
-- -- 31 

-- -- 27 

-- -- --
88 113 191 

-- -- --
143 -- --

1 of 19 

LF10-N1000E600 LF10-N700E400 

10/212005 10/1/2005 

-- --
-- --
-- --
-- 29 

-- --
-- --
-- 30 

-- --
-- --
69 138 

-- --
-- --



Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 

Benzene 

Trichloroethene 
Toluene 

Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 

a-Xylene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volati le organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N900E200 LF10-N600E200 LF10-N600E600 LF10-N900E700 
10/112005 10/112005 ,, 10/2/2005 10/2/2005 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- 66 --
-- -- -- --
-- -- 42 --
-- -- 41 --
-- -- 35 --
-- -- -- --
75 96 152 68 

-- -- -- --
-- 42 -- --

2of19 

LF10-N900E400 LF10-N800E200 
10/1/2005 10/1/2005 

-- --
-- --
-- --
28 65 
-- --
-- --
29 43 
26 38 
-- --

140 209 

-- --
31 --



, '" - , Sample ID: 
,,,, 

Date Sampler Retrieved: ~ 

voes (ng/trap) 

Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 

Ethylbenzene 
p & m-Xylene 
o-Xylene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

VOC analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N600E300 LF10-N900E600 LF10-N800E800 LF10-N800E400 -
' 10/112005 '; ,, ' 10/112005 ,; 10/2/2005 10/112005 

-- -- -- --
-- -- -- 28 

-- -- -- --
30 101 120 161 

-- -- -- --
-- 41 39 61 

-- 62 70 100 

-- 51 59 81 
25 -- 79 --
98 268 295 377 

-- -- -- --
-- 127 -- 28 

3 of 19 

LF10-N800E300 LF10-N700E100 

10/112005 10/112005 

-- --
-- --
-- --
59 100 

-- 103 
37 59 
41 65 

36 59 

-- --
137 184 

25 34 
26 --



Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 
Benzene 

Trichloroethene 
Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 8260B 

voe = volatile organic compound 

ng/trap = nanograms per trap 

·- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LFl O-N900E500 LF10-N800E700 LF10-N800ESOO LF10-N900E300 
10/1/2005 10/2/2005 · 10/1/2005 10/1/2005. 

-- -- --
-- -- -- --
-- -- -- --
59 83 -- --
-- 58 -- 14J 

-- 30 -- --
31 51 -- --
27 44 -- --
-- -- -- --

121 231 98 123 

-- -- -- --
-- -- 26 27 

4of19 

LF10-N700E300 LF10-N1100E350 

10/112005 . 10/1/2005 

-- --
-- --
-- --
-- 75 

-- --
-- 34 

-- 52 

-- 46 

-- --
91 241 

-- --
-- --



Sample ID: 

Date Sampler Retrieved: 
voes (ng/trap) 

Chloroform 

Benzene 
Trichloroethene 

Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 

o-Xylene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

.. = Nol Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
lhe melhod reporting limil and above the melhod detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N700E700 LF10-N800E600 · LF10-N700ESOO LF10-N700E200 

10/2/2005 10/1/2005 10/112005 10/1/2005 

-- -- 16 J --
-- -- -- --
-- -- -- --
64 106 44 44 

-- -- -- --
-- 67 -- --
39 83 29 25 

31 72 27 --
-- -- 36 --

161 294 132 101 

-- 27 -- --
-- 84 -- 137 

5of19 

LF10-NlOOOE400 LF10-N700E600 

10/1/2005 10/2/2005 

-- --
-- --
-- --
66 51 

-- --
38 --
47 33 
40 29 

-- --
164 123 

-- --
-- --



Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Sample ID: Trip-2 

Date Sampler Retrieved: 10/5/2005 
voes (ng/trap) 
Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethyl benzene 
p & m-Xylene 
a-Xylene 
1,3 ,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/ trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 

the method reporting limit and above the method detection limit 

--
--
--
55 

--
--
26 

--
--

110 

--
--

Holloman AFB, New Mexico 

LF10-Nl 100E700 LF10-N600EO LF10-N900E100 
10/2/2005 10/2/2005 10/2/2005 

-- 32 --
-- -- --
-- -- --
51 33 --
-- -- --
-- -- --
36 29 --
32 27 --
-- 42 --

185 145 50 

-- -- --
-- -- --

6of19 

LF10-N900E800 LF10-NlOOOE300 
10/2/2005 10/2/2005 

-- --
-- --
-- --
62 54 

-- --
-- --
41 30 
36 26 

-- --
185 129 

-- --
-- --



Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 8260B 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = N 01 Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LFlO-NSOOESOO LF10-NSOOE100 LFlO-NlOOOElOO LF10-N1000E800 

10/2/2005 10/2/2005 10/2/2005 10/2/2005 

33 -- -- --
-- -- -- --
-- -- -- --
48 27 56 39 

-- -- -- --
-- -- -- --
28 -- 31 31 

-- -- 27 26 

-- -- - --
131 112 129 150 
-- -- -- --
-- -- -- --

7of19 

LFlO-NllOOESOO LF10-N400ESOO 

10/2/2005 10/2/2005 

-- -
-- --
-- --
66 42 

-- --
-- --
42 26 
33 --
-- --

193 117 

-- --
-- --



Sample.ID: 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethyl benzene 
p & m-Xylene 
a-Xylene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/ trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N700EO LF10-N1070E300 LF10-NUOOE600 LF10-N400E400 

10/2/2005 10/2/2005 10/2/2005 ' 10/2/2005 ' 

-- -- -- 14 J 
-- -- -- -
-- -- -- --
42 -- 38 89 

-- -- -- --
-- -- -- --
26 -- 26 41 

-- -- -- 36 

-- -- -- --
98 63 138 218 

-- -- -- --
-- -- -- --

8of19 

LF10-N600ESOO LF10-N600El00 

' 10/2/2005 10/2/2005 

-- --
-- --
-- --
75 36 

-- --
. 32 --

so 26 
44 --
-- --

208 113 

-- --
-- --



Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 
Chloroform 

Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 

p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-NlOOOE200 LF10-N1100E790 LF10-N600E400 

10/2/2005 .. 10/2/2005 . 10/2/2005 

-- -- --
-- -- --
-- -- --
35 27 38 

-- -- --
-- -- --
30 -- 27 
27 -- --
-- 28 --

156 95 110 

-- -- --
-- -- --

9of19 

LF10-N500E600 LF10-N500EO LF10-N900EO 

10/2/2005 10/2/2005 10/2/2005 

-- -- --
-- -- --
-- -- --
48 44 73 

-- -- --
-- -- --
28 33 37 

-- 26 31 

-- -- --
140 128 161 

-- -- --
94 -- --



SWnple ID: 

' Date Sampler Retrieved: 

voes (ng/trap) 

Chloroform 
Benzene 
Trichloroethene 

Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1, 3, 5-Trimethy !benzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 

the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N1160E700 LF10-N1200E600 LF10-N500E400 . LF10-N400E100 

10/2/2005 10/2/2005 10/2/2005 J0/2/2005 

-- -- -- --
. -- -- -- --
-- -- -- --
79 32 -- 53 

-- -- -- --
37 -- -- --
53 25 -- . 32 
46 -- -- 26 

-- -- - --
200 112 58 136 

-- -- -- --
-- -- -- --

10 of 19 

LF10-N800EO LF10-N1070E200 

10/2/2005 10/2/2005 

-- --
-- --
-- --
26 --
-- --
-- --
-- --
-- --
-- --
86 83 

-- --
-- --



Table 3.1 

LF-10 (SWMUs 101and109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Sample ID: Trip-3 
Date Sampler Retrieved: 10/5/2005 

voes (ng/trap) 

Chloroform 

Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 

Ethylbenzene 
p & m-Xylene 

o-Xylene 
1,3 ,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volati le organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Envirorunental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

--
--
--
41 

--
--
-
--
--
87 

--
--

Holloman AFB, New Mexico 

LF10-N200E200 . LF10-N400E600 LF10-N400E700 

10/2/2005 10/3/2005 10/3/2005 

-- -- --
-- -- --
-- -- --
52 43 79 

-- -- --
-- -- 27 
35 26 43 
32 -- 38 

-- -- --
178 113 177 

-- -- --
-- -- --

11 of 19 

LF10-N600E800 LF10-Nl90EO 

10/3/2005 10/212005 

-- --
-- -
-- --
47 29 

15 J 31 

-- --
31 --
25 --
-- --

125 93 

-- --
-- --



' Sample ID: 

Table 3.1 

LF-10 (SWMUs 101and109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-NIOOE200 LF10-N300E600 LF10-N400E900 LF10-N500E800 

Date Sampler Retrieved: 10/2/2005 10/3/2005 10/3/2005 10/3/2005 

voes (ng/trap) 

Chloroform 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Ethyl benzene 

p & m-Xylene 
o-Xylene 
1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Nm Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reponing limit and above the method detection limit 

--
--

14 J 
51 

62 

--
41 
35 

--
233 

--
--

-- -- --
-- -- --
-- - --
30 36 55 

-- -- --
-- -- --
-- 29 33 

-- 29 29 

29 -- 40 

108 - 147 

-- -- --
-- -- --

12 of 19 

LF10-N200E100 LF10-N100EO 

10/2/2005 10/2/2005 

-- --
-- --
-- --
43 33 

-- --
-- --
41 --
35 --
-- --

194 112 

-- --
-- --



Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

Sample ID: LF10-N300ESOO LF10-N300E800 LFl O-N600E900 LF10-N300EO 

Date Sampler Retrieved: 
voes (ng/trap) 
Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Burylbenzene 
Naphthalene 

VOC analysis by EPA Method 82600 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

10/3/2005 

--
--
--
40 

--
--
28 

--
--

108 

--
--

101312005 1013/2005 10/212005 

-- -- --
-- -- --
-- -- --
45 119 51 

-- -- --
-- 51 --
29 87 25 
26 73 --
-- - --

126 376 97 

-- -- --
-- -- --

13 of 19 

LFlO-NOlOEO LF10-N300E400 

101212005 10/2/2005 

-- 47 

-- --
-- --
58 65 

-- --
-- --
31 46 
26 38 

-- --
114 192 

-- --
-- --



Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 

Chloroform 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 
Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volati le organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Envi ronmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-N200E700 LF10-N500E700 LF10-N300E100 LF10-NOE100 
10/3/2005 10/3/2005 10/2/2005 10/2/2005 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- 74 44 

-- -- -- --
-- -- 34 --
-- -- 45 --
-- -- 36 --
-- -- 43 --
83 68 145 78 

-- -- -- --
-- -- -- --

14 of 19 

LF10-NSOOE200 LF10-N300E700 

10/2/2005 10/3/2005 

56 --
-- --
-- --
43 44 

18 J --
-- --
-- --
-- --
-- --

114 92 
27 --
-- --



Sample ID: 

·-· Date 'Sampler Retrieved: 
voes (ng/trap) 
Chloroform 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 8260B 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = .Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 

the method reponing limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101and109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LF10-NSOOE900 LF10-N400EO LFlO-NlOOElOO LF10-N300E200 
10/3/200S 10/2/200S 10/2/200S 10/2/200S 

-- -- -- --
-- -- -- --
-- -- -- --
S3 58 81 S3 

-- -- -- --
-- -- 27 --
32 40 49 28 
27 35 42 --
-- -- -- --

133 177 214 116 

-- -- -- --
-- -- -- 34 

15 of 19 

LF10-N700E800 LF10-N400E800 

10/3/2005 10/3/2005 

-- --
-- --
-- --

100 SS 

-- --
29 44 
52 42 
42 40 

-- --
198 188 

-- --
-- --



Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

> Saiµple ID: Trip-4 

' ·Date Sampler Retrieved: 10/5/2005 
voes (ng/trap) 

Chloroform 
Benzene 
Trichloroethene 

Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

--
--
--
35 

--
--
--
--
--

107 

--
--

Holloman AFB, New Mexico 

LF10-N200E400 LF10-NOE200 LF10-N900E900 
10/5/2005 10/5/2005 10/3/2005 

-- -- --
-- -- --

606 -- --
-- 33 27 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
59 102 83 

-- -- --
-- -- --

16 of 19 

LF10-N900E1000 LF10-N700E1000 
10/3/2005 10/3/2005 

-- --
-- --
-- --
-- 33 
-- --
-- --
-- --
-- --
-- --
63 100 
-- --
-- --



Table 3.1 

LF-10 (SWMUs 101and109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB,. New Mexico 

i Sample ID: · LF10-NUOOE900 LF10-N400E300 LF10-N300E300 LF10-N200E300 

Date Sampler Retrieved: 

voes (ng/trap) 

Chloroform 

Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 

Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 8260B 

voe = volati le organic compound 

ng/trap = nanograms per trap 

-- = Not Deiected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reporting limit and above the method detection limit 

10/3/2005 

--
--
--
--
--
--
--
--
--
69 

--
--

10/5/2005 10/5/2005 10/5/2005 

18 J -- --
-- -- --
-- -- --
54 33 --
-- -- --
·-- -- --
27 -- --
-- -- --
-- -- --

119 77 95 

-- 49 --
-- -- 65 

17 of 19 

LF10-N400E200 LF10-N800E900 

10/5/2005 10/3/2005 

-- --
-- --
-- --
37 31 

-- --
-- --
25 --
-- --
-- --

120 92 
47 --
-- --



Sample ID: 
:. Date Sampler Retrieved: 

voes (ng/trap) 

Chloroform 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Ethyl benzene 

p & m-Xylene 

o-Xylene 
1,3 ,5-Trimerhylbenzene 

1,2,4-Trimethylbenzene 

n-Butylbenzene 
Naphthalene 

voe analysis by EPA Method 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reponing limit and above the method detection limit 

Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

LFlO-NlOOOElOOO . LFlO-N700E900 LFlO-Nl OOOE900 LF10-N1000E700 

10/3/2005 10/3/2005 10/3/2005 10/5/2005 

-- -- -- --
-- -- -- --
-- -- -- --
43 43 32 --
-- -- -- --
-- -- -- --
-- 34 -- --
-- 31 -- --
-- -- -- --

117 108 116 68 

-- -- -- --
-- -- -- --

18 of 19 

LF10-N200E600 LF10-N200E500 

10/5/2005 10/5/2005 

-- --
-- -
-- -
66 --
-- --
-- --
-- --
-- --
-- --
89 82 

-- --
58 --



Table 3.1 

LF-10 (SWMUs 101 and 109) Soil Gas Positive Detections 
Supplemental RFI Soil Gas Survey 

Holloman AFB, New Mexico 

Sample ID: 
Date Sampler Retrieved: 

voes (ng/trap) 

Chloroform 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 
Ethyl benzene 
p & m-Xylene 
o-Xylene 
1,3 ,5-Trimethylbenzene 
1,2 ,4-Trimethylbenzene 
n-Butylbenzene 
Naphthalene 

VOC analysis by EPA MeLhod 82608 

voe = volatile organic compound 

ng/trap = nanograms per trap 

-- = Not Detected 

EPA = Environmental Protection Agency 

J = Data qualifier indicating an estimated positive detection below 
the method reponing limit and above the method detection limit 

LFl0-NlOOOE500 

10/3/2005 

--
--
--
50 

--
--
33 
27 

--
164 

--
--

19 of 19 

LF10-N800E1000 

10/3/2005 

--
--
--
33 

--
--
--
--
--
94 

--
--

LF10-N600E1000 

10/3/2005 

--
--
--
--
--
--
--
--
--
64 

--
--



ATTACHMENTS 



ATTACHMENT A 

PHOTOGRAPIDC LOG 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility Investigation Technical 

Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Sarah Gillette 

Date: 
1/5/2006 

Direction: 

Description: 
EMFLUX® passive 
soil gas sampler with 
trasportation cap 
(white cap). 

Photograph: 1 

Photographer: 
Sarah Gillette 

Date: 
9/30/2005 

Direction: 
Northwest 

Description: 
Soil gas sample 
location borehole, 
completed with one
man auger; 
borehole. 

Photograph: 2 

Passive Soil Gas 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility Investigation 

Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
9/30/2005 

Direction: 
Northeast 

Description: 
HGL employee holding 
gas-powered auger 
used to drill soil gas 
holes in arroyo on 
Eastern side of LF-10. 

Photograph: 3 

Photographer: 
Brett Brodersen 

Date: 
10/2/2005 

Direction: 
North 

Description: 
LF10-N900E900 flag 
indicating soil gas 
sample location. 

Photograph: 4 

Passive Soil Gas Surve 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
East 

Description: 
EM.31 

Photograph: 5 

Photographer: 
Brett Smith ECA 

Date: 
10/2/2005 

Direction: 
North 

Description: 
Asphalt pile used for 
calibration of EM.31. 

Photograph: 6 

Geo h sical Surve 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Sarah Gillette 

Date: 
10/2/2005 

Direction: 
Northwest 

Description: 
EGA employee 
operating Geometrics G 
858 magnetometer 
configured as a vertical 
dual-sensor gradiometer 
at LF-10. 

Photograph: 7 

Photographer: 
Brett Smith EGA 

Date: 
10/6/2005 

Direction: 

Description: 
Metal objects used for 
metal test targets for 
magnetometer. 

Photograph: 8 

Geo h sical Surve 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/12/2005 

Direction: 
Northwest 

Oescription: 
ECA using single 
Geometrics G-858 
magnetometer at LF-23. 

Photograph: 9 

Photographer: 
Brett Brodersen 

Date: 
10/5/2005 

Direction: 
North northwest 

Description: 

ECA employee operating 
single Geometrics G-858 
magnetometer in heavy 
vegetation at LF-19 near 
landfill western boundary. 

Photograph: 10 

Geo h sical Surve 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
South 

Description: 

Sign marking 
DP-30/SD-33 reads: 
"Grease trap/STP grit 
chamber disposal pit 
92-01 closed 8 Oct 
92, 49 CES/CEV 
Phone 4 79-3931 . 

Photograph: 11 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
Southeast 

Description: 
Site view of 
DP-30/SD-33 and 
associated berm. 

Photograph: 12 

DP-30/SD-33 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
Northeast 

Description: 
Area view of 
DP-30/SD-33. 

Photograph: 13 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
East 

Description: 

Soil berm on southern 
side of DP-30. 

Photograph: 14 

DP-30/SD-33 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
> 10/11/2005 

Direction: 
East 

Description: 
Southern portion of LF-
10 outside Building 121 
compound. Monitoring 
well S 1 O-MW3 in 
foreground . Stockpiles 
of soil and construction 
debris for recycling in 
background denote 
southern/southeastern 
edge of soil gas and 
geophysical surveys. 

Photograph: 15 

Photographer: 
Brett Brodersen 

Date: 
10/11/2005 

Direction: 
Northeast 

Description: 

LF-10 

Central portion of LF-10 1 ..... ~~a~ •. .,..,...,, 
inside Building 121 II 
compound. Safety 
cones in foreground are 
part of Air Force physical 
training. 

Photograph: 16 

CLIENT: AFCEE 
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Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/11/2005 

Direction: 
East 

Description: 
Portion of LF-10, North 
of Building 121 but 
within Building 121 
compound . 

Photograph: 17 

Photographer: 
Brett Brodersen 

Date: 
10/1/2005 

Direction: 
North northeast 

Description: 
Building 121 concrete 
vehicle parking lot 
warped due to 
subsidence. 

Photograph: 18 

LF-10 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/11/2005 

Direction: 
Northwest 

Description: 
Western edge of LF-10 
looking towards 
Arkansas Ave. 

Photograph: 19 

Photographer: 
Sarah Gillette 

Date: 
9/26/2005 

Direction: 
East 

Description: 
Eastern side of LF-10. 
Electric utility in 
foreground, arroyo in 
background. 

Photograph: 20 

LF-10 

CLIENT: AFCEE 
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Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/5/2005 

Direction: 
North 

Description: 
View of Upper Portion 
of LF-19. 

Photograph: 21 

Photographer: 
Brett Brodersen 

Date: 
10/5/2005 

Direction: 
Northwest 

Description: 
Southwest portion of 
LF-19 shown. 

Photograph: 22 

LF-19 

CLIENT: AFCEE 
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Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
Southwest 

Description: 
Soil berm with 
metallic and/or 
magnetic-susceptible 
debris in foreground . 

Photograph: 23 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
Northeast 

Description: 
View of golf course 
debris in upper 
portion of LF-19. 
Note, corrugated 
drainage pipe. 

Photograph: 24 

LF-19 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
South southeast 

Description: 
Northwest portion of 
LF-21. 

Photograph: 25 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 

Description: 
Surface debris at 
LF-21 . 

Photograph: 26 

LF-21 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
West 

Description: 
Surface debris at 
LF-21 . 

Photograph: 27 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
West southwest 

Description: 
Debris located in 
central area -
concrete, alphalt, 
terracotta piping, 
some metal. 

Photograph: 28 

LF-21 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
North northwest 

Description: 
Southern view of 
LF-21. 

Photograph: 29 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
South southeast 

Description: 
LF-21 vegetation and 
drainage feature. 

Photograph: 30 

LF-21 

CLIENT: AFCEE 
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Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/8/2005 

Direction: 
North northwest 

Description: 
Surface debris -
primarily concrete 
rubble. 

Photograph: 31 

Photographer: 
Brett Brodersen 

Date: 
10/8/2005 

Direction: 
Northwest 

Description: 
Concrete debris in 
drainage channel. 

Photograph: 32 

LF-22 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/8/2005 

Direction: 
South 

Description: 
Photo taken near 
western edge of 
LF-22 drainage 
channel filled with 
concrete debris. 

Photograph: 33 

Photographer: 
Brett Brodersen 

Date: 
10/8/2005 

Direction: 
South 

Description: 
LF-22 debris -
concrete, asphalt, 
base rock, former 
sign posts, and cut 
timber. 

Photograph: 34 

LF-22 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
Northeast 

Description: 
Central portion of LF-
23. LF-23 landfill 
debris in background 
and to the right. 
Drainage feature to the 
left and in foreground. 

Photograph: 35 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
South 

Description: 
Central portion of LF-
23. Western edge of 
landfill debris pile (left 
side of photograph). 

Photograph: 36 

LF-23 

CLIENT: AFCEE 



HGL, Inc. 
Photo Record - Passive Soil Gas and Geophysical Survey Supplemental RCRA Facility 

Investigation Technical Memo 
LF-23 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
West 

Description: 
Debris pile with 2 
5-gallon cans of tar-like I S:~~~~.~ ~~"•.:«·"" 
substance. 
West-central portion of 
LF-23. 

Photograph: 37 

Photographer: 
Brett Brodersen 

Date: 
10/6/2005 

Direction: 
North 

Description: 
Concrete debris at 
LF-23. West-central 
portion of LF-23. 

Photograph: 38 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alamo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 

Description: 
5 to 10-gallon cans 
present in southern 
portion of LF-23. 

Photograph: 39 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
South 

Description: 
LF-23 debris: concrete 
utility box and asphalt 
(foreground) present in 
Southern portion of 
LF-23. 

Photograph: 40 

LF-23 

CLIENT: AFCEE 
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Investigation Technical Memo 

SITE LOCATION: 
Holloman AFB, Alomo ordo, NM 

PROJECT: 
AFC002-037 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
West 

Description: 
Overview of southern 
portion of LF-29. 

Photograph: 39 

Photographer: 
Brett Brodersen 

Date: 
10/7/2005 

Direction: 
Northwest 

Description: 

ECA employee at 
Southern boundary of 
LF-29. Southern 
berm is shown behind 
the geophysicist and 
runs horizontally 
across the photo. 

Photograph: 40 

LF-29 

CLIENT: AFCEE 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Research and Development 

w_ashington, D.C. 20460 

ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM 
VERIFICATION STATEMENT 

TECHNOLOGY TYPE: PASSIVE SOIL GAS SAMPLER 

APPLICATION: SUBSURFACE SOIL GAS SAMPLING 

TECHNOLOGY NAME:· EMFLUXGD SOIL GAS INVESTIGATION SYSTEM 

COMPANY: 
ADDRESS: 

PHONE: 

QUADREL SERVICES, INC. 
1896 URBANA PIKE, SUITE 20 
CLARKSBURG, MD 20871 

(800) 878-5510 

ETV PRO.GRAM DESCRIPTION 

The U.S. Environmental Protection Agency (EPA) created the Environmental Technology Verification (ETV) 
Program to facilitate the deployment of innovative technologies through performance verification and information 
dissemination. The goal of the ETV Program is to further environmental protection by substantially accelerating the 
acceptance and use of improved and cost-effective technologies. The ETV Program is intended to assist and inform 
those involved in the design, distribution, permitting, and purchase of environmental technologies. This document 
summarizes the results of a demonstration of the Quadrel Services, Inc., EMFLUx® Soil Gas Investigation System. 

PROGRAM OPERATION 

Under the ETV Program and with the full participation of the technology developer, the EPA evaluates the 
performance of innovative technologies by developing demonstration plans, conducting field tests, collecting and 
analyzing demonstration data, and preparing reports. The technologies are evaluated under rigorous quality 
assurance (QA) protocols to ensure that data of known and adequate quality are generated and that the demonstration 
results are defensible. The EPA 's National Exposure Research Laboratory, which demonstrates field characterization 
and monitoring technologies, selected Tetra Tech EM Inc. as the verification organization to assist in field testing 
various soil and soil gas sampling technologies. This demonstration was conducted under EPA's Superfund 
Innovative Technology Evaluation Program. 

DEMONSTRATION DESCRIPTION 

In May and June 1997, the EPA conducted a field test of the EMFLUX® system along with one other soil gas and 
four soil sampling technologies. This verification statement focuses on the EMFLUX® system; similar statements 
have been prepared for each of the other technologies. The performance of the EMFLUX® system was compared 
to the reference sampling method, active soil gas sampling, which provides a snapshot of the soil gas environment 
at the time the sample is collected. The comparison addressed three parameters: (1) volatile organic compound 
(VOC) detection and quantitation, (2) sample retrieval time, and (3) cost. Data quality indicators for precision, 
accuracy, representativeness, completeness, and comparability were also assessed against project-specific QA 
objectives to ensure the usefulness of the data. 

The EMFLU:x® system was demonstrated at two sites: the Small Business Administration (SBA) site in Albert City, 
Iowa, and the Chemical Sales Company (CSC) site in Denver, Colorado. These sites were chosen because each site 
exhibited a wide range of voe concentrations and a distinct soil type. The voes detected at the sites include vinyl 
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chloride; cis-1,2-dichloroethene (cis-1,2-DeE); 1, 1-dichloroethane (l, 1-DeA); 1,1,1-trichloroethane (1,1, 1-TeA); 
trichlorrethene (TCE); and tetrachloroethene (PeE). The SBA site is composed primarily of clay soil, and the ese 
site is composed primarily of medium- to fine-grained sandy soil. A complete description of the demonstration, 
including a data summary and discussion of results, is available in the report titled Environmental Technology 
Verification Report: Passive Soil Gas Sampler, Quadrel Services, Inc. (Quadrel), EMFLU.x®, EP N600/R-98/096). 

TECHNOLOGY DESCRIPTION 

The EMFLux® system is a passive soil gas sampling technology designed for use in shallow deployment to identify 
and quantify a broad range of VOCs and semivolatile organic compounds (SVOC), including halogenated compounds, 
petroleum hydrocarbons, polynuclear aromatic hydrocarbons, and other compounds present at depths to more than 
200 feet. For this ETV demonstration, the EMFLU.x® system consisted of the EMFLUX® sample cartridge, sample 
insertion tools, and developer-provided sample analysis. The EMFLU.x® cartridge consists of 100 milligrams of 
sorbent sealed in a fine-mesh screen, which is placed in a glass vial; the vial and cartridge make up the EMFLU.x® 
field collector. This assembly is inserted into the soil, but only the cartridge is thermally desorbed and analyzed in 
the laboratory. The EMFLU.x® field collector is installed by creating a three to four-inch deep pilot hole using a 
manual hammer and a slake, and inserting the sampler manually. The sampler is then covered to reduce the potential 
for sorption of airborne contaminants. The cartridge is retrieved by hand and, for this demonstration, was analyzed 
by the developer. The EMFLUx® system also includes computer modeling by Quadrel using a proprietary model 
to predict periods of maximum soil gas emission for geographic locations and optimize sampling efficiency. However, 
the performance of the model was not evaluated during the demonstration. 

VERIFICATION OF PERFORMANCE 

The demonstration data indicate the following performance characteristics for the EMFLUX® system: 

VOC Detection and Quantitation: Soil gas samples collected using the EMFLUX® system and the reference soil gas 
sampling mB:hod at nine grids at both the sites were analyzed for six target voes. Analysis of EMFLU.x® samples 
yielded results in total nanograms per sample, which Quadrel converted to mass per unit volume of air (nanograms 
per liter [ng/L]). The reference method also produced results in mass per unit volume of air (ng/L). A comparison 
of the mean VOC concentrations calculaled for each sampling method at each grid indicates that the EMFLUX® system 
identified the presence of all of the voe compounds detected by the reference soil gas sampling method in 24 of 25 
cases. In addition, in 7 of 31 cases, the EMFLU.x® system also reported voes that the reference method did not 
detectbut were identified as present during previous soil and groundwater investigations at the demonstration sites. 
This performance characteristic suggests that the EMFLUx® system can detect the presence of lower concentrations 
of voes in soil gas than the reference soil gas sampling method. In addition, the sample locations where the 
EMFLUx® system reported high Voe concentrations generally corresponded to the sample locations where the 
reference method also reported high VOC concentrations. However, the values in the two data sets do not appear to 
exhibit any direct or consistent proportional relationship, and the mean concentrations of voes calculated using the 
reference method data were typically one to four orders of magnitude higher than those calculated using the 
EMFLUx® system for samples from the same grid. Because the EMFLUX® system relies on diffusion of soil gas 
from subsurface sources such as contaminated soil or groundwater, the performance range for the EMFLUX® system 
may be controlled by factocs such as depth to the contaminant source, contaminant concentrations and diffusion rates, 
soil type and organic content, the detection limits of the methods used to analyze the samples, and possibly other 
factors. However, during the demonstration, the system was evaluated at locations with relatively shallow subsurface 
contamination, and was only evaluated with regard to its ability to detect certain targeted voes. For these reasons, 
the performance range of the EMFLUx® system was not fully established by the demonstration data. It should be 
noted that the EMFLUx® system and reference method are field screening techniques that provide only an estimate 
of the actual concentration of contaminants in soil gas. Because the EMFLU.x® system and reference method use 
different techniques b collect soil gas samples, it is not expected that the two methods will provide the same response 
and that the data will be directly comparable. Because the mean voe concentrations for the data sets differ by several 
orders of magnitude in most instances, a statistical analysis of the data was not performed and interpretation of the 

. chemical concentration data for this demonstration is limited to qualitative observations. 
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SamJie Retrier.11 Time: Installation of the EMFLU.x® system averaged 3.0 minutes per sample at the SBA site and 
4.0 minutes per sample at the CSC site. For the demonstration, the samplers were left in place for approximately 4 
days at each site. Collection of the samplers required an average of 2.3 minutes per sample at the SBA site and 3.2 
minutes at the CSC site. Overall, installation and collection of 35 samples at the SBA site required 187 minutes, an 
average of 5.3 minutes per sample, and installation and collection of 28 samples at the CSC site required 201 minutes, 
an average of 7 .2 minutes per sample. The analysis and reporting by the technology developer required an additional 
12 days for the SBA site data and 16 days for the CSC site data from the time samples were collected until the 
laboratory report was delivered. The reference soil gas method required 458 minutes to collect 35 samples at the SBA 
site, an average of 13.1 minutes per sample, and 183 minutes to collect 28 samples at the CSC site, an average of 6.5 
minutes per sample. One day was required per site to analyze the samples and report the results. Based on the 
demonstration results, the average sample retrieval times for the EMFLUX® system were quicker than those of the 
reference soil gas sampling method in the clay soils at the SBA site and slower than those of the reference sampling 
method in the sandy soils at the CSC site. During sample collection using the reference soil gas sampler, the day soil 
at the SBA site caused the system to hold its vacuum at several sampling locations; therefore, soil gas was not 
completely drawn into the system for sampling. In these cases, the rod was withdrawn in additional 6-inch increments 
until the vacuum was broken and the system s pressure reached equilibrium with atmospheric pressure. The vacuum 
problem was not encountered in the sandy soil at the CSC site. At both sites, one person collected soil gas samples 
with the EMFLUx® system, and a three-person sampling crew collected and analyzed soil samples using the reference 
sampling method. 

Cost Based on the demonstration results, the EMFLU.x® system costs $85 to $195 per sample plus equipment costs 
of $ 25 to $90 per day and mobilization/demobilization costs of $200 to $600 per day. Operating costs for the 
EMFLUx® system ranged from $660 to $1,390 at the day soil site and $710 and $1,440 at the sandy soil site. For 
this demonstration, the active soil gas sampling method was procured at a lump sum of $4,700 for each site. The 
oversight costs for the active soil gas sampling method ranged from $680 to $1,260 at the clay soil site and $480 to 
$910 at the sandy soil site. A site-specific cost and performance analysis is recommended when selecting a subsurface 
soil gas sampling method. 

A qualitative performaoce assessment of the EMFLU.x® system indicated that (1) the samplers are reliable in that 100 
percent of the required samples were collected without sample losses; (2) the samplers are easy to use and require 
minimal training (a 16-minute training video is available from the developer); (3) logistical requirements for the 
EMFLU.x® system differ from those of the reference sampling method because the EMFLUX®field collectors are 
installed using a.hammer-driven, 6-inch steel rod, left in place for several days, retrieved by hand, and sent to the 
developer for analysis; and (4) sample handling in the field was easier than the reference method because the only 
requirements are that the recovered cartridges be properly packed and shipped to the developer for analysis. 

The demon5tration results indicate that the EMFLU.x® system can provide useful, cost-effective data for environmental 
problem-solving. The EMFLUx® system successfully collected soil gas samples in day and sandy soils. The sampler 
provided positive identification of target voes and may be able to detect lower concentrations of voes in the soil 
gas than the reference method. The results of the demonstration did not indicate consistent proportional comparability 
between the EMFLU.x® data and the reference methods data. As with any technology selected, the user must 
determine what is appropriate for the application and the project data quality objectives. 

Gary J. Foley, Ph.D. 
Director 
National Exposure Research Laboratory 
Office of Research and Development 

NOTICE: EPA verifications are based on an evaluation of technology performance under specific. predetermined ciiteiia and 
appropriate quality assurance procedures. EPA makes no expressed or Implied warranties as to the performance of the 
technology and does not certify that a technology will always operate as verified. The end user Is solely responsible for 
complying with any and all applicable federal. state, and local requirements. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Research and Development 

Washington, D.C. 20460 

ET./ 
ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM 

VERIFICATION STATEMENT 

TECHNOLOGY TYPE: PASSIVE SOIL GAS SAMPLER 

APPLICATION: SUBSURFACE SOIL GAS SAMPLING 

TECHNOLOGY NAME: EMFLUX .. SOIL GAS INVESTIGATION SYSTEM 

COMPANY: 
ADDRESS: 

PHONE: 
~· ... . ·,. """••• .. -... ·~ ....... ,,., . 

QUADREL SERVICES, INC. 
1896 URBANA PIKE, SUITE 20 
CLARKSBURG, MD 20871 

(800) 878-5510 

ETV PROGRAM DESCRIPTION 

The U.S. Environmental Protection Agency (EPA) created the Environment!-1 Technology Verification (ETV) 
Program to facilitate the deployment of innovative technologies through perfonnance verification and information 
dissemination. The goal of the ETV Program is to further environmental protection by substantially accelerating the 
acceptance and use of improved and cost-effective technologies. The ETV Program is intended to assist and inform 
those involved in the design. distribution. permitting, and purchase of environmental technologies. This document 
summarizes the results of a demonstration of the QuadreJ Services, Inc., EMFLUx® Soil Gas Investigation System. 

PROGRAM OPERATION 

Under the ETV Program and with the full participation of the technology developer, the EPA evaluates the 
performance of innovative technologies by developing demonstration plans, conducting field tests, collecting and 
analyzing demonstration data, and preparing reports. The technologies are evaluated under rigorous quality 
assurance (QA) protocols to ensure that data of known and adequate quality are generated and that the demonstration 
results are defensible. The EPA ·s National Exposure Research Laboratory, which demonstrates field characterization 
and monitoring technologies. selected Tetra Tech EM Inc. as the verification organization to assist in field testing 
various soil and soil gas sampling technologies. This demonstration was conducted under EPA's Superfund 
Innovative Technology Evaluation Program. 

DEMONSTRATION DESCRIPTION 

In May and June 1997, the EPA conducted a field test of the EMFLUX® system along with one other soil gas and 
four soil sampling technologies. This verification statement focuses on the EMFLUX® system; similar statements 
have been prepared for each of the other technologies. The performance of the EMFLUX® system was compared 
to the reference sampling method, active soil gas sampling, which provides a snapshot of the soil gas environment 
at the time the sample is collected. The comparison addressed three parameters: (1) volatile organic compound 
(VOC) detection and quantitation. (2) sample retrieval time, and (3) cost. Data quality indicators for precision, 
accuracy, representativeness. completeness, and comparability were also assessed against project-specific QA 
objectives to ensure the usefulness of the data. 

The EMFLU:x® system was demonstrated at two sites: the Small Business Administration (SBA) site in Albert City. 
Iowa, and the Chemical Sales Company (CSC) site in Denver. Colorado. These sites were chosen because each site 
exhibited a wide range of voe concentrations and a distinct soil type. The voes detected at the sites include vinyl 
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chloride; cts,.1,2-dichloroethene (cis-1,2-DeE); l, 1-dichloroethane (1, 1-DeA); 1, l, 1-trichloroethane (I, 1, 1-TeA); 
trichloroethene (feE); and tetrachloroethene (PeE). The SBA site is composed primarily of clay soil, and the ese 
site is com posed primarily of medium- to fine-grained sandy soil. A complete description of the demonstration, 
including a data summary and discussion of results, is available in the report titled Environmental Technology 
Verification Report: Passive Soil Gas Sampler, Quadrel Services, Inc. (Quadrel), EMFLUx®, EPN600/R~98/096). 

TECHNOLOGY DESCRIPTION 

The EMFLu:x® system is a passive soil gas sampling technology designed fc;>r use in shallow deployment to identify 
and ·quantify a broad range of VOCs and semivolatile organic compounds (SVOC). including halogenated compounds, 
petroleum hydrocarbons, polynuclear aromatic hydrocarbons, and other compounds present at depths to more than 
200 feet. For this ETV demonstration, the EMFLU:x® system consisted of the EMFLUx® sample cartridge, sample 
insertion tools, and developer-provided sample analysis. The EMFLUx® cartridge consists of 100 milligrams of 
sorbent sealed in a fine-mesh screen, which is placed in a glass vial; the vial and cartridge make up the EMFLUX® 
field collector. This assembly is inserted into the soil, but only the cartridge is thermally desorbed and analyzed in. 
the laboratory. The EMFLUx® field collector is installed by creating a three to four-inch deep pilot hole using a 
manual hammer and a slake, and inserting the sampler manually. The sampler is then covered to reduce the potential 
for smption of airborne contaminants. The cartridge is retrieved by hand and, for this demonstration, was analyzed 
by the devefoper. The EMFLUX® system also includes computer modeling by Quadrel using a proprietary model 
to predict periods of maximum soil gas emission for geographic locations and optimize sampling efficiency. However, 
the performance of the model was not evaluated during the demonstration. 

VERIFICATION OF PERFORMANCE 

The demonstration data indicate the following performance characteristics for the EMFLUx® system: 

VOC Detedion and Quantitation: Soil gas samples collected using the EMFLUX® system and the reference soil gas 
sampling mffhod at nine grids at both the sites were analyzed for six target VOCs. Analysis of EMFLUX® samples 
yielded results in total nanograms per sample, which Quadrel converted to mass per unit volume of air (nanograms 
per liter [ng/L]). The reference method also produced results in mass per unit volume of air (ng/L). A comparison 
of the mean VOC concentrations calculated for each sampling method at each grid indicates that the EMFL ux® system 
identified the presence of all of the voe compounds detected by the reference soil gas sampling method in 24 of 25 
cases. In addition, in 7 of 3.1 cases, the EMFLUX® system also reported VOes that the reference method did not 
detect but were identified as present during previous soil and groundwater investigations at the demonstration sites. 
This performance characteristic suggests that the EMFLUx® system can detect the presence of lower concentrations 
of VOes in soil gas than the reference soil gas sampling method. In addition, the sample locations where the 
EMFLUX® system reported high voe concentrations generally corresponded to the sample locations where the 
reference method also reported high voe concentrations. However. the values in the two data sets do not appear to 
exhibit any direct or consistent proportional relationship, and the mean concentrations of VOCs calculated using the 
reference method data were t)ipically one to four orders of magnitude higher than those calculated using the 
EMFLUX® system for samples from the same grid. Because the EMFLU:x® system relies on diffusion of soil gas 
from subsurface sources such as contaminated soil or groundwater, the performance range for the EMFLUX® system 
may be controlled by factors such as depth to the contaminant source, contaminant concentrations and diffusion rates, 
soil type and organic content, the detection limits of the methods used to analyze the samples, and possibly other 
factors. However, during the demonstration, the system was evaluated at locations with relatively shallow subsurface 
contamination, and was only evaluated with regard to its ability to detect certain targeted VOCs. For these reasons, 
the performance range of the EMFLUx® system was not fully established by the demonstration data. It should be 
noted that the EMFLUx® system and reference method are field screening techniques that provide only an estimate 
of the actual concentration of contaminants in soil gas. Because the EMFLUx® system and reference method use 
different techniques to collect soil gas samples, it is not expected that the two methods will provide the same response 
and that the data will be directly comparable. Because the mean voe concentrations for the data sets differ by several 
orders of magnitude in most instances, a statistical analysis of the data was not performed and interpretation of the 
chemical concentration data for this demonstration is limited to qualitative observations. 
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Sample Retrieval Time: Installation of the EMFLUX® system averaged 3.0 minutes per sample at the SBA site and 
4.0 minutes per sample at the CSC site. For the demonstration. the samplers were left in place for approximately 4 
days at each site. Collection of the samplers required an average of 2.3 minutes per sample at the SBA site and 3.2 
minutes at the CSC site. Overall, installation and collection of 35 samples at the SBA site required 187 minutes, an 
average of 5.3 minutes per sample, and installation and collection of 28 samples at the CSC site required 201 minutes, 
an average of 7 .2 minutes per sample. The analysis and reporting by the technology developer required an additional 
12 days for the SBA site data and 16 days for the CSC site data from the time samples were collected until the 
laboratory report was delivered. The reference soil gas method required 458 minutes to collect 35 samples at the SBA 
site, an average of 13.1 minutes per sample, and 183 minutes to collect 28 samples at the CSC site, an average of 6.5 
minutes per sample. One day was required per site to analyze the samples and report the results. Based on the 
demonstration results. the average sample retrieval times for the EMFLUX® system were quicker than those of the 
reference soil gas sampling method in the clay soils at the SBA site and slower than those of the reference sampling 
method in the sandy soils at the CSC site. During sample collection using the reference soil gas sampler, the clay soil 
at the SBA site caused the system to hold its vacuum at several sampling locations; therefore, soil gas was not 
completely drawn into the. system fer sampling. In these cases, the rod was withdrawn in additional 6-inch increments 
until the vacuum was broken and the system s pressure reached equilibrium with atmospheric pressure. The vacuum 
problem was not encountered in the sandy soil at the CSC site. At both sites. one person collected soil gas samples 
with the EMFLux® system, and a three-person sampling crew collected and analyzed soil samples using the reference 
sampling method. 

Cost Based on the demonstration results, the EMFLUx® system costs $85 to $195 per sample plus equipment costs 
of $25 to $90 per day and mobilization/demobilization costs of $200 to $600 per day. Operating costs for the· 
EMFLux®system ranged from $660 to $1,390 at the clay soil site and $710 and $1.440 at the sandy soil site. For 
this demonstration, the active soil gas sampling method was procured at a lump sum of $4, 700 for each site. The 
oversight costs for the active soil gas sampling method ranged from $680 to $1, 260 at the clay soil site and $480 to 
$910 at the sandy soil site. A site-specific cost and performance analysis is recommended when selecting a subsurface 
soil gas sampling method. 

A qualitative performance assessment of the EMFLUX® system indicated that (1) the samplers are reliable in that 100 
percent of the required samples were collected without sample losses; (2) the samplers are easy to use and require 
minimal training (a 16-minute training video is available from the developer); (3) logistical requirements for the 
EMFLUX® system differ from those of the reference sampling method because the EMFLUX®field collectors are 
installed using a hammer-driven. 6-inch steel rod, left in place for several days, retrieved by hand, and sent to the 
developer for analysis; and (4) sample handling in the field was easier than the reference method because the only 
requirements are that the recovered cartridges be properly packed and shipped to the developer for analysis. 

The demonstration results indicate that the EMFLUX® system can provide useful. cost-effective data for environmental 
problem-solving. The EMFLux® system successfully collected soil gas samples in clay and sandy soils. The sampler 
provided positive identification of target voes and may be able to detect lower concentrations of voes in the soil 
gas than the reference method. The results of the demonstration did not indicate consistent proportional comparability 
between the EMFLUX® data and the reference methods data. As with any technology selected. the user must 
determine what is appropriate for the application and the project data quality objectives. 

Gary J. Foley, Ph.D. 
Director 
National Exposure Research Laboratory 
Office of Research and Development 

NOTICE: EPA verifications are based on an evaluation of technology performance under specific, predetermined criteria and 
appropriate quality assurance procedures. EPA makes no expressed or implied warranties as to the performance of the 
technology and does not certify that a technology will always operate as verified. The end user is solely responsible for 
complying with .any and all applicable federal, state, and local requirements. 
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Foreword 

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the 
nation s natural resources. Under the mandate of national environmental laws. the Agency strives to 
formulate and implement actions leading to a compatible balance between human activities and the 
ability of natural systems to support and nurture life. To meet this mandate, the EPA s Office of 
Research and Development (ORD) provides data and science support that can be used to solve 
environmental problems and to build the scientific knowledge base needed to manage our ecological 
resources wisely. to understand how pollutants affect our health, and to prevent or reduce 
environmental risks. 

The National Exposure Research Laboratory (NERL) is the Agency s center for the investigation of 
technical and management approaches for identifying and quantifying risks to human health and the 
environment. Goals of the Laboratory s research program are to (1) develop and evaluate methods 
and technologies for characterizing and monitoring air, soil, and water; (2) support regulatory and 
policy decisions; and (3) provide the science support needed to ensure effective implementation of 
environmental regulations and strategies. 

The EPA s Superfund Innovative Technology Evaluation (SITE) Program evaluates technologies for 
the characterization and remediation of contaminated Superfund and Resource Conservation and 
Recovery Act sites. The SITE Program was created to provide reliable cost and performance data to 
speed the acceptance ·and use of innovative remediation. characterization, and monitoring technologies 
by the regulatory and user communities. 

Effective measurement and monitoring technologies are needed to assess the degree of contamination 
at a site, to provide data that can be used to determine the risk to public health or the environment, to 
supply the necessary cost and performance data to select the most appropriate technology. and to 
monitor the success or failure of a remediation process. One component of the EPA SITE Program. 
the Monitoring and Measurement Technologies Program, demonstrates and evaluates innovative 
technologies to meet these needs. 

Candidate technologies can originate from within the federal government or from the private sector. 
Through the SITE Program, developers are given the opportunity to conduct a rigorous 
demonstration of their technology under actual field conditions. By completing the evaluation and 
distributing the results, the Agency establishes a baseline for acceptance and use of these technologies. 
The Monitoring and Measurement Technology Program is managed by the ORD s Environmental 
Sciences Division in Las Vegas, Nevada. 

VI 

Gary Foley, Ph.D. 
Director 
National Exposure Research Laboratory 
Office of Research and Development 
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Executive Summary 

In May and June 1997, the U.S. Environmental Protection AgeQcy (EPA) sponsored a demonstration 
of the EMFLUx® passive soil gas sampling technology, one other soil gas sampling technology, and 
four soil sampling technolo&es. This Environmental Technology Verification Report (ETVR) presents 
the results of the EMFLUX"9 Soil Gas Investigation System demonstration; similar reports have been 
prepared for each of the other technologies. 

The EMFLUX® system is a passive soil gas sampling system distinguishable by its use of a model to 
predict periods of maximum soil gas emission for geographic locations to select optimal sampling times. 
The EMFLUx® system allows simultaneous sample collection by multiple field collectors, thereby· 
eliminating_ movement of equipment from point to point. The EMFLUX® system consists of the 
EMFLU:x® sample cartridge, sample insertion tools, and developer-provided sample analysis and 
computer modeling. The EMFLUx® cartridge consists of 100 milligrams of sorbent sealed in a fine 
mesh screen, which is placed in a glass vial for sample collection and shipped for laboratory analysis. 

The EMFLUX® system was demonstrated at two sites: the Small Business Administration (SBA) site in 
Albert City, Iowa, and the Chemical Sales Company (CSC) site in Denver, Colorado. These sites were 
chosen because each has a wide range of volatile organic compound (VOC) concentrations and because 
each has a distinct soil type. The VOCs detected at the sites include vinyl chloride; 1,2-dichloroethene; 
1, 1-dichloroethane; 1, l, 1-trichloroethane; trichloroethene; and tetrachloroethene. The SBA site is 
composed primarily ofday soil and the CSC site is composed primarily of sandy soil. 

The EMFLUx® system was compared to the reference sampling method, active soil gas sampling, in 
terms of the following parameters: (1) voe detection and quantitation, (2) sample retrieval time, and 
(3) cost. The demonstration data indicated the following performance characteristics: 

The EMFLUX® system consistently detected all of the compounds identified by the reference 
sampling method and in several instances detected VOCs that the reference sampling method did 
not detect. However, VOC concentrations detected using the EMFLUx® system were typically 
one to four orders of magnitude lower than those reported by the reference method. 

The average sample retrieval times for the EMFLux® system were quicker than the reference 
soil gas sampling method in the clay soils at the SBA site and slower than the reference method 
in the sandy soils at the CSC site. For this demonstration, the EMFLux® field collectors were 
left in place for 4 days at each site and required 12 days at the SBA site and 16 days at the CSC 
site for cartridge analysis and reporting by the developer. The reference sampling method 
required one day per site to analyze the samples and report the analytical results. 

Based on the demonstration results, the EMFLUX® system cost $85 to $195 per sample plus 
equipment costs of $25 to $90 per day and mobilization/demobilization costs of $200 to $600 
per site. Operating costs for the EMFLUx® system ranged from $660 to $1,390 at the clay 
soil site and $710 and $1,440 at the sandy soil site. 

In general, results for the data quality indicators selected for this demonstration met the established 
quality assurance objectives and support the usefulness of the demonstration results in verifying the 
performance of the EMFLUx® system. 
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Chapter 1 . 
Introduction 

Performance verification of innovative and alternative environmental technologies is an integral part of 
the U.S. Environmental Protection Agency s (EPA) regulatory and research mission. Early efforts 
focused on evaluating technologies that supported implementation of the Clean Air and Clean Water 
Acts. To meet the needs of the hazardous waste program, the Superfund Innovative Technology 
Evaluation (SITE) Program was established by the EPA Office of Solid Waste and Emergency Response 
(OSWER) and Office of Research and Development (ORD) as part of the Superfund Amendments and 
Reauthorization Act of 1986. The primary purpose of the SITE Program is to promote the acceptance 
and use of innovative characterization, monitoring, and treatment technologies. 

The overall goal of the SITE Program is to conduct research and performance verification studies of 
alternative or innovative technologies that may be used to achieve long-term protection of human health 
and the environment. The various components of the SITE Program are designed to encourage the 
development, demonstration, acceptance, and use of new or innovative treatment and monitoring 
technologies. The program is designed to meet four primary objectives: (1) identify and remove 
obstacles to the development and commercial use of alternative technologies, (2) support a development 
program that identifies and nurtures emerging technologies, (3) demonstrate promising innovative 
technologies to establish reliable performance and cost information for site characterization and cleanup 
decision-making, and (4) develop procedures and policies that encourage the selection of alternative 
technologies at Superfund sites, as well as other waste sites and commercial facilities. 

The intent of a SITE demonstration is to obtain representative, high quality, performance and cost data 
on innovative technologies so that potential users can assess a given technology s suitability for a 
specific application. The SITE Program includes the following elements: 

• Monitoring and Measurement Technology (MMT) Program - Evaluates technologies that 
detect, monitor, sample, and measure hazardous and toxic substances. These technologies are 
expected to provide better. faster. and more cost-effective methods for producing ·real-time data 
during site characterization and remediation studies 

Remediation Technologies - Conducts demonstrations of innovative treatment technologies to 
provide reliable performance, cost, and applicability data for site cleanup 

Technology Transfer Program.- Provides and disseminates technical information in the form 
of updates, brochures, and other publications that promote the program and the technology. 
Provides technical assistance,_ training, and workshops to support the technology 
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The MMT Program provides developers of innovative hazardous waste measurement, monitoring, and 
sampling technologies with an opportunity to demonstrate a technology s performance under actual 
field conditions. These technologies may be used to detect, monitor, sample, and measure hazardous 
and toxic substances in soil, sediment. waste materials, and groundwater. Technologies include 
chemical sensors for in situ (in place) measurements. groundwater sampling devices, soil and core 
sampling devices, soil gas samplers; laboratory and field-portable analytical equipment, and other 
systems that support field sampling or data acquisition and analysis. 

The MMT Program promotes the acceptance of technologies that can be used to accurately assess the 
degree of contamination at a site, provide data to evaluate potential effects on human health and the 
environment, apply data to assist in selecting the most appropriate cleanup action, and monitor the 
effectiveness of a remediation process. Acceptance into the program places high priority on innovative 
technologies that provide more cost-effective, faster. and safer methods than conventional technologies 
for producing real-time or near-real-time data. These technologies are demonstrated under field 
conditions and results are compiled, evaluated, published, and disseminated by ORD. The primary 
objectives of the MMT Program are the following: 

• Test field analytical technologies that enhance monitoring and site characterization capabilities 

Identify the performance attributes of new technologies to address field characterization and 
monitoring problems in a more cost-effective and efficient manner 

Prepare protocols, guidelines. methods, and other technical publications that enhance the 
acceptance of these technologies for routine use 

The SITE MMT Program is administered by ORD s National Exposure Research Laboratory (NERL
L V) at the Environmental Sciences Division in Las Vegas, Nevada. 

In 1994, the EPA created the Environmental Technology Verification (ETV) Program to facilitate the 
deployment of innovative technologies in other areas of environmental concern through performance 
verification and information dissemination. As in the SITE Program, the goal of the ETV Program is 
to further environmental protection by substantially accelerating the acceptance and use of improved 
and cost-effective technologies. The ETV Program is intended to assist and inform those involved in 
the design, distribution, permitting, and purchase of various environmental technologies. The ETV 
Program capitalizes on and applies the lessons learned in implementing the SITE Program. 

For each demonstration, the EPA draws on the expertise of partner "verification organizations" to 
design efficient procedures for conducting performance tests of environmental technologies. The EPA 
selects its partners from both the public and private sectors, including federal laboratories, states, 
universities, and private sector entities. Verification organizations oversee and report verification 
activities based on testing and quality assurance (QA) protocols developed with input from all major 
stakeholder and customer groups associated with the technology area. For this demonstration, the EPA 
selected Tetra Tech EM Inc. (Tetra Tech; formerly PRC Environmental Management, Inc.) as the 
verification organization. 

In May and June 1997, the EPA conducted a demonstration. funded by the SITE Program, to verify 
the performance of four soil and two soil gas sampling technologies: SimulProbe® Technologies, Inc., 
Core Barrel Sampler; Geoprobe® Systems, Inc., Large-Bore Soil Sampler; AMS™ Dual Tube Liner 
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Sampler; Clements Associates, Inc., Environmentalists Subsoil Probe; Quadrel Services, Inc. 
(Quadrel), EMFLUX® Soil Gas Investigation System; and W.L. Gore & Associates GORE-SORBER® 
Screening Survey passive soil gas sampling system. This environmental technology verification report 
(ETVR) presents the results of the demonstration for one soil gas sampling technology, the Quadrel 
EMFLUX® Soil Gas Investigation System. Separate ETVRs have been published for the remaining soil 
and soil gas sampling technologies. · 

Technology Verification Process 

The technology verification process is designed to conduct demonstrations that will generate high
quality data that the EPA and others can use to verify technology performance and cost. Four key 
steps are inherent in the process: (1) needs identification and technology selection, (2) demonstration 
planning and implementation, (3) report preparation, and (4) information distribution. 

Needs ldentiJication and Technology Selection 

The first aspect of the technology verification process is to identify technology needs of the EPA and 
the regulated community. The EPA, the U.S. Depar.tment of Energy, the U.S. Department of Defense, 
industry, and state agencies are asked to identify technology needs for characterization, sampling, and 
monitoring. Once a technology area is chosen, a search is conducted to identify suitable technologies 
that will address that need. The technology search and identification process consists of reviewing 
responses to Commerce Business Daily announcements, searches of industry and trade publications, 
attendance at related conferences, and leads from technology developers. Selection of characterization 
and monitoring technologies for field testing includes an evaluation of the candidate technology against 
the following criteria: 

Designed for use in the field or in a mobile laboratory 

• Applicable to a variety of environmentally contaminated sites 

Has potential for resolving problems for which current methods are unsatisfactory 

Has costs that are competitive with current methods 

Performs better than current methods in areas such as data quality, sample preparation, or 
analytical turnaround time 

Uses techniques that are easier and safer than current methods 

Is commercially available 

Demonstration Planning and Implementation 

After a technology has been selected, the EPA, the verification organization, and the developer agree to 
a strategy for conducting the demonstration and evaluating the technology. The following issues are 
addressed at this time: 

Identifying and defining the roles of demonstration participants. observers. and reviewers 
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Identifying demonstration sites that provide the appropriate physical or chemical attributes in the 
desired environmental media 

Determining logistical and support requirements (for example, field equipment, power and 
. water sources, mobile laboratory, or communications network) 

Arranging analytical and sampling support 

Preparing and implementing a demonstration plan that addresses the experimental design. the 
sampling design, quality assurance/quality control (QA/QC), health and safety, field and 
laboratory operations scheduling, data analysis procedures, and reporting requirements 

Report Preparation 

Each of the innovative technologies is evaluated independently and, when possible, against a reference 
technology. The technologies are usually operated in the field by the developers in the presence of 
independent observers. These individuals are selected by the EPA or the verification organization and 
work to ensure that the technology is operated in accordance with the demonstration plan. 

·Demonstration data are used to evaluate the capabilities, performance, limitations, and field applications 
of each technology. After the demonstration, all raw and reduced data used to evaluate each 
technology are compiled into a technology evaluation report as a record of the demonstration. A 
verification statement and detailed evaluation narrative of each technology are published in an ETVR. 
This document receives a thorough technical and editorial review prior to publication. 

Information Distribution 

The goal of the information distribution strategy is to ensure that ETVRs are readily available to 
interested parties through traditional data distribution pathways, such as printed documents. Related 
documents and technology updates are also available on the World Wide Web through the ETV Web 
site (http://www.epa.gov/etv) and through the Hazardous Waste Clean-Up Information Web site 
supported by the EPA OSWER Technology Innovation Office (http://clu-in.org). Additional 
information on the SITE Program can be found on ORD s web site (http://www.epa.gov/ORDISITE). · 

Demonstration Purpose 

The purpose of this demonstration of the EMFLUx® system was to evaluate how the sampler 
performed relative to the reference samjling method, active soil gas sampling. Specifically, this 
demonstration evaluated the EMFLUX system in comparison to the reference soil gas sampling 
method in terms of the following parameters: (1) volatile organic compound {VOC) detection and 
quantitation, (2) sample retrieval time, and (3) cost. Data quality indicators for precision, accuracy, 
representativeness, completeness, and comparability were also assessed against established QA 
objectives to ensure the usefulness of the data for the purpose of this verification. 
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Chapter 2 
Technology Description 

This chapter describes the EMFLux® system, including its background, components and accessories, 
sampling platform, and general operating procedures. The text in this chapter was provided by the 
developer and was edited for format and .relevance. 

Background 

Soil gas sampling techniques can be broadly divided into two categories: active and passive. The 
active soil gas sampling method uses vacuum methods to collect soil gas samples at discrete depth 
intervals and provides a ''snapshot " of the soil gas environment at a particular moment and at a specific 
depth. This approach requires detectable vapor-phase compound concentrations, relatively porous 
subsurface soil. and experienced on-site personnel. Because the soil gas samples are usually analyzed 
immediately. an on-site or nearby laboratory is typically required. Active soil gas sampling is generally 
used for rapid screening of voes in the subsurface in moderately permeable soils and is generally not 
applicable to detecting semivolatile organic compounds (SVOe) . 

Passive sampling techniques rely on diffusion and adsorption and can be used to sample for voes and 
SVOes. depending on the adsorbent selected and the diffusion membrane used. The developers of 
passive soil gas samplers claim that the passive samplers allow for equilibrium to develop between the 
soil gases and the sorbent over a period of several days to weeks. Further. the developers claim that 
exposure of the passive samplers to the soil gas over extended periods concentrates the mass of voes 
and SVOes absorbed to the sampler; thereby enhancing contaminant detection sensitivity. 

The EMFLUX® system is a passive soil gas sampling system developed by Quadrel. According to 
Quadrel. the EMFLUX® system is based on technology developed over the past 35 years, and was 
originally used in the minerals exploration industry to detect radon gas and locate uranium deposits. 

The EMFLUx® system components consist of a sample cartridge and installation tools. The "system" 
also incorporates computer modeling to predict optimal sampling times for a SP,ecific geographic 
location and sample analyses. both provided by the developer. The EMFL UX® system uses a 
proprietary software package to predict periods of maximum soil gas emission for any location. This 
software package models the relationship between the gravitational phenomenon known as "earth tides " 
and orders-of-magnitude changes in the vertical velocities of gases moving through the earth s crust. 
The modeling of this relationship allows Quadrel to theoretically predict favorable (relatively 
high-vertical-velocity) periods for soil gas sampling. Knowing when these favorable periods occur may 
decrease the period of time the samplers must be left installed at a site; however. EMFLUX® surveys 
may be conducted at virtually any time. 
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The EMFLUX® data ate reported in units of mass per sam£le. which Quadrel can convert to mass per 
unit volume of air. For this demonstration, the EMFLUX data were reported in units of mass per unit 
volume of air (nanograms per liter [ng/L]). The conversion from mass of contaminant detected to mass 
of conta11_1inant detocted per volume of air was accomplished by the developer using equation 2-1. 

where: 

c 
K 
w 
T 

C = 103 KW 
TR 

= 
= 
= 
= 

the soil gas concentration (nanograms per liter) 
the cartridge collection constant (1.0 second/cubic centimeter [cc]) 
the detected contaminant mass (nanograms) 
the collection period (seconds) 

(2-1) 

R = the adsorbent recovery factor (unitless). Adsorbent recovery factors are unique to each 
combination of_sorbent and contaminant. The developer provided these recovery factors 
and converted all the data for this demonstration. 

The EMFLUX® Soil Gas Investigation System is designed to identify and quantify a broad spectrum of 
VOCs and SVOCs, including halogenated· compounds. petroleum hydrocarbons. polynuclear aromatic 
hydrocarbons (PAH). and other compounds. The developer lists a broad range of target analytes the 
EMFLux® system can potentially detect: 

• Common VOCs and SVOCs quantifiable by standard EPA techniques such as methods 8021, 
8081, 8260, and 8270. 

• Explosives such as nitrobenzene, 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene. 
1,3-dinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 1,3 ,5-trinitrobenzene, 
2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2.6-dinitrotoluene. _and others. 

• Chemical agents and breakdown products such as 1,4-dithiane, 1,4-oxathiane, benzothiazole, 
p-chlorophenylmethylsulfide, p-chlorophenylmethylsulfoxide. p-chlorophenylmethylsulfone, 
dimethyldisulfide_, diisopropyl methylphosphonate, thiodiglycol, and others. 

Other developer claims regarding system performance include the following: 

• The system detects VOCs and SVOCs in soil gas at concentrations proportional to the actual 
soil or groundwater contaminant concentrations and can trace the distribution of VOCs and 
SVOCs in subsurface soil and groundwater with a comparability rate of 90 percent with 
reference soil and groundwater sampling methods. 

• EMFLUX® can detect contaminant masses per sample ranging from 25 to 1,000,000 
nanograms. and can allow a reporting limit of less than 1 ng/L of air. 

EMFLUX® can collect samples under artificial surfaces and in fine-grained soils such as clays. 
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The system can detect contaminants from depths over 200 feet below ground surface (bgs). 

The system employs accurate analytical techniques and relatively low detection limits to reduce 
the potential for false positive or negative results. 

No special training is required to install or collect samples using the technology. 

During the demonstration, only Quadrel s claims regarding sample retrieval time, cost, and the ability 
of the EMFLUx® system to be used to sample for voes were evaluated. 

Components and Accessories 

The EMFLUx® system consists of a sample qirtridge and installation tools. The EMFLUx® cartridge 
consists of 100 milligrams (mg) of sorbent sealed in a fine-mesh screen, which is placed in a glass vial; 
the vial and cartridge make up the EMFLUX® field collector. Given the target voes present at the 
SBA and ese sites, carboxen was selected by the developer as the absorbent material for this 
demonstration. Other absorbent materials are available for use with the EMFLUX® system. The 
sorbent is contained in a cartridge suspended in a 7-milliliter (ml) screw-top glass vial. The cartridge 
and tools are provided in an EMFLUX® field kit. The standard field kit is designed for sampling in 
areas where the EMFLUx® cartridges can be placed 3 to 4 inches bgs, and contains all supplies 
required to collect 30 samples. The standard field kit is 3 inches high, 9 inches long, 9 inches wide, 
and weighs about 5 pounds. A modified EMFLUx® field kit for surface-based (non-intrusive) 
sampling is 9 inches high by 9 inches wide by 19 inches long, and weighs about 25 pounds. The 
modified kit contains all tools and supplies needed to collect 60 samples. 

General Operating Procedures 

Prior to the survey, the developer can use a proprietary computer model to predict the optimal sampling 
time. The field sampling program is then implemented by the technology user. The following field 
procedures are routinely used during EMFLUx® soil gas surveys. Modifications can be incorporated 
from time to time in response to individual project requirements. 

1. Surface debris or vegetation, if present, are removed by the field technician, exposing the 
ground surface. Using a hammer and a 0. 75-inch diameter metal stake, the technician creates a 
hole approximately 3 to 4 inches deep (Figure 2~1). For locations covered with asphalt or 
concrete, the technician drills a I-inch-diameter hole through the cover to the soils beneath. If 
necessary, the EMFLUX® sample cartridge can be sleeved with a 0.75-inch inner diameter 
copper pipe. This procedure is used at locations where asphalt surfaces may be possible 
sources of P AH contamination. 

2. The technician removes the solid plastic cap from an EMFLux® sampling cartridge and 
replaces it with a sampling cap (a plastic cap with a hole covered by screen mesh). The 
sampling cartridge has a metal retrieval wire secured around it. The technician inserts the 
collector, with the sampling cap end facing down, into the hole (Figure 2-1). The collector is 
then covered with either local soils or with aluminum foil and concrete or asphalt patching 
material. The collectors location, time and date of emplacement, and other relevant 
information are recorded. 

7 



Figure 2-1. 

DEPLOYMENT THROUGH SOILS 
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EMFLUX9 Collector Parts and Deployment Options (Modified from Quadrel 
Services, Inc., 1997) 
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3. As a quality control (QC) check during cartridge emplacement. and also during retrieval, the 
technician takes periodic ambient air control samples and records the date, time, and location of 
each. One or more trip blanks are also included as part of the QC procedures. 

4. After all EMFLUX® sampling cartridges have been deployed and appropriate control samples 
collected, personnel depart, leaving the cartridges in place. 

5. Field personnel retrieve the collectors at the end of the exposure period, typically 72 hours or 
more. At each location, a technician withdraws the collector from its hole and wipes the outside 
of the vial clean using gauze cloth; following removal of the sampling cap. the threads of the 
vial are also cleaned. A solid plastic cap is screwed onto the vial and the sampling location 
number is written on the vials label. The technician then records sampling point location, date, 
time, and other relevant information on the field deployment form and on a chain-of-custody 
form. 

Sample analysis is provided by the developer. either through its internal or contracted laboratory 
facilities. The developer can also provide mobile laboratories equipped with field gas chromatography 
(GC) equipment for on-site analysis, if required. 

Developer Contact 

For more developer information on the EMFLUx® Soil Gas Investigation System, please refer to 
Chapters 8 and 9 of this ETVR or contact the developer at: 

Bruce Tucker 
Quadrel Services, Inc. 
1896 Urbana Pike, Suite 20 
Clarksburg, Maryland 20871 
Telephone: (800) 878-5510 
Facsimile: (301) 874-5567 
E-mail: quadrel@erols.com 
Web Site: http://www.emflux.com 
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Chapter 3 
Site Descriptions and Demonstration Design 

This chapter describes the demonstration sites, predemonstration sampling and analysis, and the 
demonstration design. The demonstration was conducted in accordance with the "Final Demonstration 
Plan for the Evaluation of Soil Sampling and Soil Gas Sampling Technologies" (PRC, 1997). 

Site Selection and Description 

The following criteria were used to select the demonstration sites: 

Unimpeded access for the demonstration 

A range (micrograms per kilogram [• g/kg] to milligrams per kilogram [mg/kg]) of chlorinated 
or aromatic voe contamination in soil 

Well-characterized contamination 

Different soil textures 

• Minimal underground utilities 

• Situated in different climates 

Based on a review of 48 candidate sites, the Small Business Administration (SBA) site in Albert City. 
Iowa, and the Chemical Sales Company (CSC) site in Denver, Colorado, were selected for the 
demonstration of the EMFLux® system. 

SBA Site Description 

The SBA site is located on Orchard Street between 1st and 2nd Avenues in east-central Albert City, 
Iowa (Figure 3-1). The site is the location of the former Superior Manufacturing Company (SMC) 
facility and is now owned by SBA and B&B Chlorination, Inc. SMC manufactured grease guns at the · 
site from 1935 until 1967. Metal working, assembling, polishing, degreasing, painting, and other 
operations were carried out at the site during this period. The EPA files indicate that various solvents 
were used in manufacturing grease guns and that waste metal shavings coated with oil and solvents 
were placed in a waste storage area. The oil and solvents were allowed to drain onto the ground, and 
the metal waste was hauled off site by truck (Ecology & Environment [E&E]. 1996). 
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The site consists of the former SMC plant property and a waste storage yard. The SMC plant property 
is currently a grass-covered, relatively flat, unfenced open lot. The plant buildings have been razed. A 
pole barn is the only building currently on the SMC plant property. Several buildings are present in 
the waste storage yard, including three historic buildings: a garage, a museum, and a school house. 

Poorly drained, loamy soils of the Nicollet series are present throughout the site area. The upper layer 
of these soils is a black loam grading to a dark-gray loam. Below this layer, the soils grade to a friable, 
light clay loam extending to a depth of 60 inches. Underlying these soils is a thick sequence (400 feet 
or more) of glacial drift. The lithology of this glacial drift is generally a light yellowish-gray, sandy 
clay with some gravel, pebbles, or boulders. The sand-to-day ratio is probably variable throughout the 
drift. Groundwater is encountered at about 6 to 7 feet bgs at the SBA site (E&E, 1996). 

Tetrachloroethene (PCE), trichloroethene (TCE). cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl 
chloride are the primary contaminants detected in soil at the site. These chlorinated VOCs have been 
detected in both surface (Oto 2 feet deep) and subsurface (3 to 5 feet deep) soil samples. TCE and cis-
1,2-DCE are the VOCs usually detected at the highest concentrations in both soil and groundwater. In 
past site investigations, TCE and cis-1,2-DCE have been detected in soils at 17 and 40 mg/kg, 
respectively, with vinyl chloride present at 1.4 mg/kg. The areas of highest contamination have been 
found near the center of the former SMC plant property and near the south end of the former SMC 
waste storage area (E&E, 1996). 

CSC Site Description 

The CSC site is located in Denver, Colorado, approximately 5 miles northeast of downtown Denver. 
From 1962 to 1976, a warehouse at the site was used to store chemicals. The CSC purchased and first 
occupied the facility in 1976. The CSC installed aboveground and underground storage tanks and 
pipelines at the site between October 1976 and February 1977. From 1976 to 1992, the facility 

.received, blended, stored, and distributed various chemicals and acids. Chemicals were transported in 
bulk to the CSC facility by train and were unloaded along railroad spurs located north and south of the 
CSC facility. These operations ceased at the CSC site in 1992. 

The EPA conducted several investigations of the site from 1981 through 1991. Results of these 
investigations indicated a release of organic chemicals into the soil and groundwater at the site. As a 
result of this finding, the CSC site was placed on the National Priorities List in 1990. The site is 
divided into three operable units (OU). This demonstration was conducted at OUI, located at 4661 
Monaco Parkway in Denver (Figure 3-2). In September 1989, EPA and·CSC entered into an 
Administrative Order on Consent requiring CSC to conduct a remedial investigation/feasibility study 
(RI/FS) for CSC OUl. The RI/FS was completed at OUl in 1991 (Engineering-Science, Inc., 1991). 

The current site features of OUl consist of the warehouse, a concrete containment pad with a few 
remaining tanks from the aboveground tank farm, another smaller containment pad with aboveground 
tanks north of a railroad spur, and multiple areas in which drums are stored on the west side of the 
warehouse and in the northwest comer of the property. The warehouse is currently in use and is 
occupied by Steel WorkS Corporation. 

The topography, distribution of surficial deposits. and materials encountered during predemonstration 
sampling suggest that the portion of OUl near the CSC warehouse is a terrace deposit composed of 
Slocum Alluvium beneath aeolian sand, silt, and clay. The terrace was likely formed by renewed 
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downcutting of a tributary to Sand Creek. Borings at the CSC property indicate that soils in the vadose 
zone and saturated zone are primarily fine- to coarse-grained, poorly sorted sands with some silts and 
clays. The alluvial aquifer also contains some poorly sorted gravel zones. The depth to water is about 
30 to 40 feet bgs near the CSC warehouse. 

I 

During previous soil investigations at the CSC property, chlorinated VOC contamination was detected 
extending from near the surface (less than 5 feet bgs) to the water table depth. The predominant 
chlorinated VOCs detected in site soils are PCE, TCE, 1, 1 J-trichloroethane (1. 1, 1-TCA), and 1, 1-
dichloroethane (I, 1-DCA). The area of highest VOC contamination is north of the CSC tank farm, 
near the northern railroad spur. The PCE concentrations detected in this area measure as high as 80 
mg/kg, with TCE and 1,1,1-TCA concentrations measuring as high as 1 mg/kg. In addition, results 
from field analysis of soil headspace samples using GC indicated TCE, PCE, 1,1,1-TCA, and 1,1-DCA 
concentrations as high as 5,000 parts per million by volume. 

Predemonstration Sampling and Analysis 

Predemonstration sampling and analysis were conducted to establish the geographic location of 
sampling grids, identify target sampling depths, and estimate the variability of contaminant 
concentrations exhibited at each grid location and target sampling depth. Predemonstration sampling 
was conducted at the SBA site between April 1and11, 1997, and at the CSC site between April 20 and 
25, 1997. Eleven sampling grids, six at the SBA site and five at the CSC site, were investigated to 
confirm that each grid exhibited chemical concentrations and soil texture characteristics that met the 
criteria set forth in the predemonstration sampling plan (PRC, 1997) and to confirm that passive and 
active soil gas sampling could be used at the two sites. 

At each of the grids sampled during the predemonstration, five borings were advanced from which 
soil samples were collected for VOC and soil texture analysis. As expected, the primary VOCs 
detected in the soil samples at the SBA site were vinyl chloride, cis-1,2-DCE, TCE, and PCE. The 
primary VOCs detected at the CSC site were 1,1,1-TCA, TCE, and PCE. TCE and cis-1,2-DCE were 
detected at the· highest concentrations. 

An active soil gas sampling method sample was collected from an area adjacent to each of the soil 
sampling grids at each site. Analyses of samples from these locations confirmed that (1) the active soil 
gas sampling method could be used at the two sites, and (2) soil gas contamination was detectable by 
the reference method. Of the eleven grids investigated, nine were selected for demonstration sampling, 
five grids at the SBA site and four grids at the CSC site. 

Demonstration Design 

The demonstration was designed to evaluate the EMFLUx® system in comparison to the reference 
sampling method, active soil gas sampling, in terms of the following parameters: (1) voe detection 
and quantitation, (2) sample retrieval rate, and (3) cost. These parameters were assessed in two 
different soil textures (clay soil at the SBA site and sandy soil at the CSC site). The demonstration 
design is described in detail in the demonstration plan (PRC, 1997) and is summarized below. 

Predemonstration sampling identified nine grids (Grids I. 2, 4, 5, and 6 at the SBA site and Grids 1, 2, 
4, and 5 at the CSC site) that exhiblted consistent soil texture and acceptable VOC concentrations for 
the demonstration. Each grid was 10.5 by 10.5 feet in area and was divided into seven rows and seven 
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columns producing 49, 18- by 18-inch sampling cells (Figure 3-3). Each grid was sampled at a depth 
of approximately 3 feet in each of the seven columns (labeled A through G) using the reference soil gas 
sampling method; the EMFLux® cartridges were emplaced at a depth of about 3 to 4 inches for 
passive sampling. For each grid, seven soil gas samples were collected using the EMFLUx® system 
and the reference soil gas sampling method. The seven cells that were sampled using each method were 
·selected randomly. The procedure used to collect samples using the EMFLUX® system is described in 
Chapter 2 and the procedure used to collect samples using the reference soil gas sampling method is 
described in Chapter 4. 

VOC Detection.and Quantitation 

A Quadrel representative installed and collected the EMFLUx® samples and shipped them to Quadrel s 
team laboratory, Maryland Spectral Seivices, Inc., in Baltimore Maryland, where the samples were 
desorbed and analyzed. The samples were analyzed using gas chromatography/mass spectrometry 
(GC/MS) techniques according to EPA SW-846 modified Method 8260 for detection of VOCs, as 
described in EPA Office of Solid Waste and Emergency Response 'Test Methods for Evaluating Solid 
Waste" (EPA, 1986). 

The reference soil gas samples were analyzed using an on-site laboratory following the guidelines 
discussed in the quality assurance project plan (PRC, 1997). The guidelines used for on-site analysis 
\'\'.ere similar to SW-846 Method 5021 (Volatile Organic Compounds in Soils and Other Solid Matrices 
Using Equilibrium Headspace Analysis), modified to include high- and low-concentration procedures 
similar to those described in SW-846 Method 5035 (Closed-System Purge-and-Trap and Extraction for 
Volatile Organics in Soil and Waste Samples) (EPA. 1986). The target compounds were vinyl · 
chloride, 1.2-DCE, TCE. and PCE atthe SBA site, and 1,2-DCE, 1,1-DCA, 1,1,1-TCA, TCE, and 
PCE at the CSC site. Soil gas samples collected from the CSC site were not analyzed for vinyl chloride 
because it was not detected in soil during site characterization activities. 

The reference soil gas samples were collected in 40-milliliter (ml) glass volatile organic analysis vials. 
The standard injection volume used for soil gas analysis was 2 ml. A gas-tight glass syringe was used 
to directly inject the soil gas samples onto the GC column. An electrolytic conductivity detector was 
used for compound identification and quantitation. The GC was a Hewlett-Packard Series II equipped 
with a packed injection port and a DB-624 column. 

The demonstration plan (PRC, 1997) stated that data for the EMFLUX® and reference soil gas 
sampling methods would undergo a statistical analysis. However, comparison of the EMFLUx® and 
reference method data indicated significant differences between the two data sets, with mean voe 
concentrations for the data sets differing by several orders of magnitude in most instances. For this 
reason, a statistical analysis of the data was not performed. 

In addition, there appears to be no consistent proportional relationship between contaminant 
concentrations detected using the EMFLUx® system and those detected using the reference sampling 
method. Therefore, interpretation of the chemical concentration data for this demonstration is limited to 
qualitative observations. 
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Sample Retrieval Time 

Sample r(!trieval time was measured as the time required to set up on a sampling grid, install and collect 
the seven EMFLUX® field collectors from each grid, decontaminate the sampler installation and 
collection equipment, and move to a new sampling grid. The time required to install the samplers was 
added to the time required to collect the samplers to obtain the sample retrieval time. · 

Cost 

The cost estimate focused on the range of costs for using the EMFLUx® system and reference soil gas 
sampling method to collect 40 subsurface soil gas samples at a clay soil site (similar to the SBA site) and 
a sandy soil site (similar to the CSC site). The cost analysis is based on the results and experience 
gained from the demonstration and cost information provided by Quadrel. Factors that could affect the 
cost of operating the EMFLux® system and the reference soil gas sampler include: 

Equipment costs 
Labor costs 
Sample analysis and reporting costs 

• Decontamination costs 
Site restoration costs 

Deviations from the Demonstration Plan 

Three project-wide deviations from the approved demonstration plan were identified: (1) vinyl chloride 
was eliminated from the target compound list at the CSC site because vinyl chloride was not present in 
the soil gas at the site; (2) a statistical comparison of the EMFLUX® system data to the reference 
sampling method data was not performed because, in most cases, the data sets differed by several 
orders of magnitude; and (3) reference soil gas sampling method results were not available from Grid 6 
at the SBA site because of laboratory error. Cases where the performance of an individual sampling 
technology caused it to deviate from the demonstration plan are discussed on a technology-specific basis 
in Chapters 4 (reference method) and 5 (EMFLUX® system) of this ETVR. 
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Chapter 4 
Description and Performance of the Reference Method 

This chapter describes the active soil gas sampling system used during the demonstration as the 
reference soil gas sampling method, and includes its associated background information, components 
and accessories, platform description, demonstration operating procedures, qualitative performance 
factors, quantitative performance factors, and data quality measures. 

Background 

Soil gas screening technology was used as early as 1929 as a surface geochemical technique in oil and 
gas exploration. In the early 1980s, active soil gas sampling became widely used as an environmental 
investigative tool for aiding in the delineation of subsurface organic contamination. The intent of active 
soil gas sampling is to reduce site characterization costs by identifying areas with suspected 
contamination, thereby minimizing the number of soil borings and monitoring wells required to 
delineate the extent of contamination. 

Active soil gas sampling produces a discrete sample that provides a "snapshot " of the soil gas 
environment at the time the sample is collected. The sampling technique used in this demonstration 
requires the presence of vapor-phase compounds at detectable concentrations, relatively porous 
subsurface soil, experienced analytical instrument operators at the site, and portable analytical 
equipment for on-site analysis of samples. 

Components and Accessories 

Two active soil gas sampling systems were used during this demonstration: an AMS™ active sampling 
system at the SBA site, and a Geoprobe® sampling system at the CSC site. The systems are similar, and 
this description of system components and accessories applies to both technologies. The components of 

. the reference sampling method consist of an expendable drive point, a drive-point holder, drive rods, 
expendable plastic tubing, a tubing connector, and a vacuum pump. The 2-inch-long, expendable drive 
point is a solid steel or aluminum component that has a cone-shaped drive end and a cylindrical shank 
on the other end that fits into the point holder. The drive-point holder is a hollow tube, 4 inches long 
by I-inch outside-diameter. One end of the point holder holds the expendable point; the other has 
female threads for attaching the tubing connector. The 2-inch-long, hollow metal tubing connector has 
a nipple for the plastic tubing on one end and male threads with a rubber gasket on the other end, 
which attaches to the drive-point holder. The 36- to 48-inch-long by I -inch outside-diameter drive rod 
is a hollow metal tube with male threads on one end and female threads on the other. The vacuum 
pump is capable of drawing a vacuum of 20 to 30 inches of mercury, is constructed of metal, and has 
pressure gauges on the sampling line and vacuum tank. 
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Other components of the reference soil gas sampling system include a drive cap, pull cap, ancillary 
tools, and expendable sampling supplies. The drive and pull caps are metal and have female threads on 
one end for attaching to the top drive rod. Ancillary tools required include drill bits, vise grips, pipe 
wrenches, crescent wrenches, knives, hemostats, and screwdrivers. Expendable sampling supplies 
required include the plastic tubing (tygon, Teflon™, or polyethylene), silicone tubing. 40-ml volatile 
organic analysis vials, syringe with needle, double-ended needles, and a container for waste. 

Because the soil gas samples are usually analyzed immediately. an on-site or nearby laboratory is 
typically requi,red. A GC in an on-site, mobile laboratory was used to analyze the samples during this 
demonstration. 

Description of Platform 

The AMS™ and Geoprobe® soil gas sampling systems use similar platforms to place the samplers. The 
platform consists of a hydraulically powered hammer mounted in the bed of a three-quarter-ton pickup 
truck. Additional equipment required includes an oil reservoir, a pump, a hammer support structure, 
hydraulic control levers, and three hydraulic cylinders: one to fold the hammer for transport, one to 
adjust the hammer height, and one to adjust the foot height. 

The mobility and performance of the platform were adequate for the conditions at both demonstration 
sites. The size of the truck and the ability of the hammei;- to pivot in multiple directions allowed for 
smooth transition from one sampling location to another. The platform easily pushed or hammered the 
soil gas samplers to the 4.5-foot sampling depth at each demonstration site, and the platform easily 
extracted the soil gas samplers. The clay soil at the SBA site required less hammering to place the soil 
gas samplers than did the sandy soil at the CSC site. 

Demonstration Operating Procedures 

The reference soil gas sampling method involved assembling and installing the sampling system and 
collecting the soil gas sample. Initially, a I-inch outside-diameter hollow rod was driven to the target 
sampling depth within the selected grid cell. The rod was fitted with an expendable drive point. Once 
the rod reached the target depth of 4.5 feet bgs. it was withdrawn approximately 6 inches. The 
expendable drive point remained in place, producing a 6-inch void space that allowed a soil gas sample 
to be collected. Once the rod was retracted 6 inches, a 0.25-inch inside-diameter. high-density 
polyethylene or Teflon™ tube was lowered into the drive rod. The end of the tubing was fitted with a 
reverse threaded, barbed fitting. The barb was inserted into the tubing and the reverse threaded end 
was screwed into the expendable drive point holder at the end of the drive rod when the tubing reached 
the end of the drive rod. A butyl rubber 0-ring around the threaded end of the barb fitting ensured an 
airtight seal between the tubing and the end of the drive rod. 

Once the tubing was in place, the soil gas sample was collected by attaching an evacuated 40-ml 
sampling vial with a double-ended needle to the top end of the sy5tem tubing as follows. 

1. The sampling vial was evacuated using a 60 cc plastic syringe. The syringe pulled a vacuum on 
the closed sampling vial for 10 seconds. This vacuum was applied by attempting to draw 60 cc 

· of air out of the vial. 
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2. A volume-calibrated vacuum system was attached to the end of the polyethylene tube connected 
to the end of the hollow rod. The vacuum system removed a volume of air equal to one tubing 
volume that was calculated to be 16.4 cc in this demonstration. 

3. The vacuum system was shut off and the sampling stri_ng was allowed to equilibrate with 
ambient air pressure. The system was closed so that equilibration occurred only by drawing 
soil gas into the sample tubing. (A vacuum line integrity test was successfully completed before 
each sampling event to ensure that there were no leaks in the soil gas system.) 

4. When no vacuum was left in the tubing, a double-end hypodermic needle was inserted into the 
tygon tubing that connected the polyethylene tubing with the vacuum pump. The exposed end 
of the needle was sealed with a soft rubber sheath. The evacuated sampling vial was pushed 
onto the exposed needle. The needle penetrated the vials septum and exposed the soil gas in 
the tubing to the vacuum in the vial, causing the vial to fill with soil gas. The sampling vial was 
allowed to collect a sample for 40 seconds at the CSC site and 2 minutes at the SBA site. These 
times were selected after several tests on refilling evacuated vials were conducted by observing 
(1) septa "spring back " to their original positions, and (2) lack of an air hiss upon opening the 
vial. 

Each sampling vial containing a soil gas sample was numbered according to the sample grid and cell 
where it was collected. After the samples were properly labeled, they were analyzed within 24 hours 
of collection. Prior to analysis, the active soil gas samples were stored at ambient temperatures. 

All reusable soil gas sampling equipment was decontaminated by heating with a portable propane heater 
for approximately 30 seconds. The sampling vials and needles were not reused, and the sample tubing 
was discarded after a single use. 

Qualitative Performance Factors 

The following qualitative performance factors were assessed for the reference soil gas sampling 
method: (1) reliability and ruggedness under the test conditions, (2) training requirements and ease of 
operation, (3) logistical requirements, (4) sample handling, and (5) performance range. 

Reliability and Ruggedness· 

The reliability and ruggedness of the reference soil gas sampling method was adequate for conditions at 
both demonstration sites. The sampler was pushed or hammered to the 4.5-foot sampling depth at each 
site without incident. During the demonstration, operators noted that attaching the tubing adapter to the 
point holder was easier when the tubing was precut to the required length (per the sampling depth); 
otherwise, the tubing tended to unwind when released, which would either loosen or unscrew the 
tubing adapter from the point holder. The clay soil at the SBA site caused the system to hold its 
vacuum at several sampling locations; hence, soil gas was not completely drawn into the system for 
sampling. In these cases, the rod was withdrawn in additional 6-inch increments until the vacuum was 
broken and the systems pressure reached equilibrium with atmospheric pressure. The vacuum 
problem was not encountered in the sandy soil at the CSC site. The reference soil gas sampling method 
operated without any equipment failure or mechanical breakdown during the demonstration. 
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Training Requirements and Ease of Operation 

The active soil gas sampling technology requires minimal training due to the ease of operating the 
system. Special certifications, advanced degrees, .or other specialized training are not required to 
operate the sampling platform and use the system. However, health and safety training is required by 
the Occupational Safety and Health Administration when operating at hazardous waste sites. A novice 
would require 3 to 6 hours of hands-on training to become proficient at using the sampling platform 
and the soil gas sampling system. A crew of two is· recommended for sampling and operation of the 
system arid platform. but one person may safely operate the system. 

Logistical Requirements 

Logistical requirements for the reference soil gas sampling method include obtaining utility clearances 
and grouting the sampling holes. Permits to operate the system were not required by the states of Iowa 
and Colorado, but may be required in other states. The system, platform. and ancillary equipment are 
mounted on or contained in the platform vehicle. 

The physical disruption caused by the sampling platform was minimal during the demonstration. No 
soil cuttings were generated and a I-inch diameter hole was left at each sampling location after the 
reference soil gas sampling system was extracted. These holes were grouted with bentonite after 
samples were collected. 

Sample HandHng 

The reference soil gas samples were easily collected and handled. When no vacuum was left in the 
sampling tubing, one end of a double-end hypodermic needle was inserted into the polyethylene tubing 
and the other end was inserted through the septum of the evacuated sampling vial. Soil gas in the 
tubing was drawn into the sampling vial until the pressure reached equilibrium. This took about 40 to 
l20 seconds. The sampling vial containing the soil gas sample was numbered according to the sample 
grid and cell where it was collected. The samples were properly labeled and were then stored at 
ambient temperature until analysis. The samples were analyzed within 24 hours of collection. 

Performance Range 

The performance range of the reference sampling method is limited by soil texture, permeability, soil 
moisture content, contaminant type, and depth to groundwater. During the demonstration, reference 
soil gas samples were collected from a depth of 4.5 feet; however, the system is capable of collecting 
samples at depths of 30 to 60 feet. Soil such as glacial till with cobbles or fill with pieces of concrete 
can cause refusal of the reference sampling method before it reaches the desired depth. Clay soil may 
also impede sample collection because the vacuum is not readily released. The active soil gas sampling 
must be conducted above the water table to avoid drawing water into the sampling tube. 

Quantitative Performance Factors 

Three quantitative performance indicators were measured for the reference soil gas sampling method: 
(1) voe detection and quantitation. (2) sample retrieval time, and (3) cost. The following sections 
discuss the first two performance factors; a cost analysis of the reference soil gas sampling method is 
provided in Chapter 6. 
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voe Detection and Quantitation 

Seven samples were collected using the reference soil gas sampling method within each grid as 
described in Chapter 3 and specified in the demonstration plan (PRC, 1997). Samples were analyzed 
for YOCs by GC analysis according to the standard operating guideline provided in the demonstration 
plan (PRC, 1997). Table 4-1 presents the range and mean VOC concentrations for samples collected 
using the reference method. The VOC results for each sample collected are presented in Appendix A. 
For Grid 6 at the SBA site, VOC data for the reference method were not available because of 
laboratory error. For one of the sampling grids, VOC data for all seven samples are not available due 
to laboratory error; in this case, the range and mean were calculated from the available data. Chapter 5 
presents a graphical comparison of the analytical results obtained using the reference sampling method 
to those obtained using the EMFLU:x® system. · 

Sample Retrieval Time 

The reference soil gas method required 458 minutes to collect 35 samples at the SBA site, an average of 
13.1 minutes per sample, and 183 minutes to collect 28 samples at the CSC site, an average of 6.5 
minutes per sample. Sample retrieval time was measured as the amount of time per sample required to 
set up at a sampling grid, collect the required samples, grout the hole, decontaminate the sampling 
equipment, and move to a new sampling location. Analytical results were available from the on-site 
laboratory within one day; this time was not included in calculating the sample retrieval rate. A three
person sampling and analysis crew was used to collect and analyze soil gas samples using the reference 
soil gas sampling method at both sites. The difference in sample retrieval time between the SBA and 
CSC sites may be due in part to differences in soil type (clay versus sandy soil). 

Data Quality 

Data quality for the reference sampling method was assessed throughout this demonstration by 
implementing an approved quality assurance project pl<;in (PRC, 1997). The QNQC procedures 
included the consistent application of approved methods for sample collection, chemical analysis, and 
data reduction. Based on the intended use of the data, QA objectives for precision, accuracy, 
representativeness, comparability, and completeness were established, and QC samples were collected 
to assess whether the QA objectives were met. Based on the results of a field audit conducted by the 
EPA and a detailed validation of the demonstration data by Tetra Tech, the data have been deemed 
acceptable for use as described in the demonstration design (Chapter 3). The results of the QC 
indicators used for the reference soil gas sampling method are provided in the technology evaluation 
report for this demonStration (Tetra Tech, 1997) and are summarized below. 

All reference method soil gas samples were analyzed within 24 hours of collection, as specified in the 
QAPP. Some initial calibrations of the Hewlett-Packard Series II GC had to be abbreviated to meet 
acceptance criteria, and either a five-point or a three-point calibration was utilized instead of the 
specified six-point calibration. However, all continuing calibrations met the acceptance criteria for 
percent difference, indicating that the calibration was reproducible. 

Two method blanks were analyzed at the SBA site and one at the CSC site. In addition, one ambient air 
blank and one equipment blank were analyzed at each site. None of these blanks exhibited any target 
compounds above the quantitation limit, indicating that there were no apparent sample contamination 
problems at either site. 
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Table 4-1. Volatile Organic Compound Concentrations in Samples Collected Using the Reference Soil Gas Sampling Method 

Site 

SBA 

SBA 

SBA 

SBA 

SBA 

csc 

csc 

csc 

csc 

ng/L 
NA 
SBA 
csc 
t 
* 

Concentration (og/L) 

· Vinyl Chloride Total DCE 1,1-DCA 1,1,1-TCA 

Grid Range 

l 230,000 -
5,180,000 

z < 100 

4 < 100 

5 < 100 -
8,270 

6' NA 

1 NA 

2 NA 

4 NA 

5 1 NA 

Nanograms per liter 
Not analyzed 

Mean 

2,390,000 

< 100 

< 100 

1,980 

NA 

NA 

NA 

NA 

NA 

Small Business Administration site 
Chemical Sales Company site 

Range 

279,000 -
2,220.000 

<50-151 

< 50 - 261 

3,180 -
21.000 

NA 

2.280 -
21.300 

<500 -
3,780 

<500 -
10,500 

<500 -
1,400 

voe data for only five samples are available 
voe data were collected but are not available 
because of laboratory error 

Mean 

958,000 

65 

101 

9,980 

NA 

10,800 

1,850 

6,190 

738 

Total DCE 
1.1-DCA 
1.1.1-TCA 
TCE 
PCE 

Range Mean 

<50 <50 

<50 <50 

<50 <50 

<50 <50 

NA NA 

<500 <500 

<500 <500 

<500 <500 

<500 <500 

Total Dlchloroethene 
1, 1-Dichloroethane 

Range 

<50 

<50 

<50 

<50 

NA 

7,530 -
670,000 

33,900 -
439,000 

19,600 -
217,000 

12,600 -
132,000 

l, 1, 1-Trlchloroethane 
Tr!chloroethene 
Tetrachloroethene 
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Mean 

<50 

<50 

<50 

<50 

NA 

314,000 

288,000 

142,000 

69,900 

TCE 

Range Mean Range 

<50 <50 <50 

183 - 5,380 1,250 <50 

744 - 9,390 <50 
33,600 

132 - 6,Z50 2,010 <50 

NA NA NA 

7,450 - 41,800 79,000 -
77,400 770,000 

11,400 - 89,500 32,000 -
154,000 427,000 

l,880 - 22,200 20,800 -
41,800 389,000 

2.430 - 11.500 24.800 -
24,700 220.000 

PCE 

Mean 

<50 

< 50 

<50 

< 50 

NA 

330,000 

223,000 

192,000 

98,500 



Tetra Tech performed a data validation review of all data, and an EPA Region 8 QC chemist performed 
an audit of the laboratory during the predemonstration phase. Neither of these reviews noted any 
significant data quality issues. Thus, the data appear to be of sufficient quality for the intended use. 

24 



This page was intentionally left blank. 



Chapter 5 
Technology Performance· 

This chapter describes the performance of the EMFLUX® system in terms of qualitative and 
.quantitative performance factors. A description of the EMFLUx® system is provided in Chapter 2. 

Qualitative Performance Factors 

The following qualitative performance factors were assessed for the EMFLUx® system: (1) reliability 
and ruggedness under the test conditions, (2) training requirements and ease of operation, (3) logistical 
requirements, (4) sample handling, and (5) performance range. 

Reliability and Ruggedness 

The Quadrel representative collected 100 percent (63 of 63) of the EMFLU:x® field collectors without 
sample _loss or downtime. This accomplishment verifies the developer's claim that the EMFLUX® 
system can collect samples in clay or poorly drained soils and under artificial surfaces. The sample 
vials used with this technology are protected before deployment and after collection by custom-made 
packaging materials, minimizing any possible breakage of the_ vials. 

Training Requirements and Ease of Operation 

Complete written instructions for sample deployment and retrieval accompany all EMFLUX® field kits. 
At the client's request, the developer also furnishes a 16-~inute training video. During the 
demonstration, the .EMFLUX® sample cartridges were installed and retrieved by the developer, but the 
developer claims that no specialized training is required to install, collect, or ship the samples. 

Logistical Requirements 

No special licensing requirements are necessary to use the EMFLU:x® system. The system requires 
two mobilizations: one trip to install the samplers, and a second trip to collect the samplers. Once the 
samples are collected, they are sent back to the developer or to another qualified laboratory for 
analysis. 

Installation of the EMFLUX® system only requires drilling a 3- to 4-inch deep hole for each sample. 
No specific logistical support is required for surveys in unpaved areas. Shallow underground utilities 
such as cable, telephone. and electrical lines should be located and utility clearances should be obtained 
before the holes are drilled. Installation of samplers through paved surfaces requires the use of a roto-
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hammer or drill, and holes in the pavement are usually patched after sampling. The use of the roto
hammer requires an electrical power source. 

The physical impact of demonstration sampling on the site was minimal, as no advancement platforms 
are required for the EMF.Lux® system. The EMFLUX® samplers left 0. 75-inch-diameter holes, which 
were grouted with granular bentonite after the samplers were collected. 

Sample Handling 

At each sampling location, a field technician withdraws the field collector from its hole and wipes the 
outside of the vial clean using gauze cloth; following removal of the sampling cap, the threads of the 
vial are also cleaned. A solid plastic cap is screwed onto the vial and the sampling location number is 
written on the label. The samples mu~t be securely packaged for shipment, but do not require cooling. 
The technician records the sampling point location, date, time, and other relevant information on the 
field deployment form and on the chain-of-custody form. The samples are shipped to the developer or 
other qualified laboratory for analysis. Samples are usually analyzed using Ge/MS techniques, 
although other analytical techniques are offered by Quadrel. 

Performance Range 

The EMFLUX® field collectors are typically inserted in to the soil to a depth of 3 to 4 inches and are 
capable of sampling soil gas beneath artificial surfaces, such as asphalt and concrete, as well as in soils 
with sandy to clay textures. The system s use of computer modeling to predict optimal sampling times 
and the relatively long sample collection period may enhance the sensitivity of the EMFLUX® system. 
During the demonstration, the system successfully detected voes in both the clay soil at the SBA site 
and the sandy soil at the CSC site, at detection limits ranging from 0.09 to 0.28 ng/L. According to 
the developer. the EMFLux® system can detect VOCs and SVOes from soil or groundwater at depths 
as great as 200 feet bgs or more. Because the system relies on diffusion of soil gas from subsurface 
sources such as contaminated soil or groundwater, the performance range for the EMFLUX® system 
may be controlled by factors such as depth to the source, contaminant concentrations and diffusion 
rates, soil type and organic content, the detection limits of the methods used to analyze the samples, and 
possibly other factors. However. during the demonstration, the system was evaluated at locations with 
relatively shallow subsurface contamination and was only evaluated with regard to its ability to detect 
certain targeted VOCs. For these reasons, the performance range of the EMFLUx® system was not 
fully established by the demonstration data. 

Quantitative Performance Assessment 

Quantitative measures of the performance of the EMFLUx® system consisted of (1) voe detection and 
quantitation, (2) sample retrieval rate, and (3) cost. The following sections discuss the first two 
performance factors; a cost analysis of the EMFLUx® system _is provided in Chapter 6. 

VOC Detection and Quantitation 

Seven samples were collected with the EMFLUx® system within each sampling grid, as described in 
Chapter 3. Samples were analyzed for VOCs by the technology developers subcontract laboratory 
using Ge/MS techniques (EPA SW-846 modified Method 8260) in accordance with the demonstration 
plan (PRC. 1997). Quadrel converted the rawVOC data, initially reported as mass of each VOC 
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detected in each cartridge. to mass per unit volume of air, using the conversion equation presented in 
Chapter 2. Table 5-1 presents the range and mean voe concentrations calculated from soil gas samples 
collected using the EMFLU:x® system. The VOC results for each sample collected are presented in 
Appendix A. For all of the sampling grids, VOC data for all seven samples were used to calculate 
range and mean concentrations for the EMFLU:x® samples. Reporting limits for the target voes were 
less than 1 ng/L, typically ranging from 0.09 ng/L for 1,2-DCE to 0.28 ng/L for PCE. 

Table 5-2 compares the mean VOC concentrations detected using the EMFLU:x® system to those 
detected in the samples collected using the reference soil gas sampling method. Based on the mean 
voe concentrations for each sampling method at both sites, the EMFLU:x® system identified the 
presence of all of the voe com~unds detected by the reference soil gas sampling method in 24 of 25 
cases. In addition, the EMFLUX® system reported Voes that the reference method did not detect in 
seven of 31 cases. For example, the EMFLU:x® system detected 1, 1-DeA at all four grids sampled at 
the esc site at concentrations ranging from 0.13 to 6.69 ng/L; however, the reference method did not 
detect l, 1-DeA in any of the samples. Previous analyses of soil samples and soil headspace samples 
has indicated the presence of 1.1-DCA in soils at the esc site (ESI, 1991). This performance 
characteristic suggests that the EMFLUX® system can detect the presence of lower concentrations of 
voes in the soil gas than the reference soil gas sampling method. 

Graphical presentations of the mean 1,2-DeE. 1.1.1-TeA. TeE. and PeE concentrations for samples 
collected using the EMFLU:x® system and the reference sampling method are provided in Figures 5-1 
through 5-4 (insufficient data are available to provide meaningful graphs of vinyl chloride and 1, 1-
DCA data). Based on a review of the data distribution presented in Figures 5-1 through 5-4, a 
significant difference between the EMFLU:x® and reference method data is evident, with mean voe 
concentrations for the data sets differing by several orders of magnitude in most instances. Because of 
this difference, a statistical analysis of the data was not performed. The sample locations where the 
EMFLUX® system detected high VOe concentrations generally corresponded to the sample locations 
where the reference method also detected high voe concentrations; however, the values in the two 
data sets do not appear to exhibit any direct or consistent proportional relationship. According to the 
technology developer. iris possible that the differences between the voe concentrations detected using 
the two technologies may be due to one or a combination of several factors. These factors include: (1) 
the longer sample collection period for the EMFLU:x® samples, which causes the EMFLUX® data to be 
subject to factors such as diurnal temperature, barometric pressure, and "earth tide" variations, 
resulting in concentrations that may be more representative of long-term, average soil gas flux; (2) the 
aggressive sample collection technique used for the reference method, which may draw more soil gas 
from the surrounding area than the amount that passively infiltrates the EMFLU.X® field collectors; and 
(3) the different sampling depths used for the two techniques. 

It should be noted that the EMFLUX® system and reference method are field screening techniques that 
provide only an estimate of the actual concentration of contaminants in soil gas. Because the 
EMFLU:x® system and reference method use different techniques to collect soil gas samples, it is not 
expected that the two methods will provide the same response and that the data will be directly 
comparable. Because the mean voe concentrations for the data sets differ by several orders of 
magnitude in most instances, a statistical analysis of the data was not performed and interpretation of the 
chemical concentration data for this demonstration is limited to qualitative observations. 
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Table 5-1. Volatile Organic Compound Concentrations in Samples Collected Using the EMFLux® System 

Site 

SBA 

SBA 

SBA 

SBA. 

SBA 

csc 
csc 
csc 
csc 

ng/L 
SBA 
csc 
NA 

Concentration (ng/L) 

Vinyl Chloride l,2·DCE 1,1-DCA 1,1,l·TCA 

Grid Range Mean Range 

I 0.19. 104 38.0 16.0. 958 

2 <0.17 <0.17 0.12. 5.34 

4 <0.17 <0.17 <0.09. 0.11 

s <0.17 <0.17 <0.09. 8.40 

6 <0.17 <0.17 <0.09 

I NA NA 19.7 • 157 

2 NA NA 0.78. 9.91 

4 NA NA 0.47. 6.52 

5 NA NA <0.10. 0.27 

Nanograms per liter 
Small Business Administration site 
Chemical Sales Company site 
Not analyzed 

Mean Range Mean Range 

520 <0.10 <0.10 <0.11 

. 3.28 <0.10 <0.10 <0.11 

0.09 <0.10 <0.10' <0.11 

2.92 <0.10 <0.10 <0.11 

<0.09 <0.10 <0.10. <0.11 

58.3 <0.11 • 6.69 4.09 350. 918 

3.32 0.15 • 1.17 o.ss 118. 259 

2.58 0.13. 1.34 O.S2 24.9. 261 

0.17 <0.11. 0.30 0.17 I I.I· 65.6 

l,l·DCA 
1.2-DCE 
1,1,l·TCA 
PCE 
TCE 

l, 1-Dichloroethane 
Cis· l ,2-Dichloroethene 
l, l , 1-Trichloroethane 
Tetrachloroethene 
Trichloroethene 

Mean 

<0.11 

<0.11 

<0.11 

<0.11 

<0.11 

619 

203 

11.S 

34.4 

TCE 

Range 

0.69. 16.3 

13.0. 63.6 

0.24. 121 

0.34. 33.6 

<0.12 

65.7. 1,960 

36.0. 224 

~.SS· 46.0 

0.28. 5.82 

PCE 

Mean Range Mean 

7.35 <0.28 <0.28 

35.6 <0.28. 3.53 1.79 

20.8 <0.28. 0.80 0.35 

11.7 <0.28 <0.28 

<0.12 <0.28 <0.28 

857 2,360. 54,800 29,200 

156 338. 2,630 l,370 

14.0 142. 863 403 

3:19 57.8. 362 249 
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Table 5-2. Mean Chemical Concentrations of EMFLUX® and Reference Soil Gas Sampling Method Data 

Site 

SBA 

SBA 

SBA 

SBA 

SBA 

csc 
csc 
csc 
csc 

ng/L 
1.2-DCE 
l,l·DCA 
l,l,1-TCA 
TCE 

Vinyl Chloride 

Grid EMFLUX
0 

Ref. 

1 

2 

4 

s 

6 

1 

2 

4 

s 

38.0 2,390,000 

<0.17 

<0.17 

<0.17 

<0.17 

NA 

NA 

NA 

NA 

· Nanograms per liter 
1,2-Dichloroethene 
1, l ·Dichloroethane 

<100 

<100 

1.980 

NA 

NA 

NA 

NA 

NA 

l , l, l ·Trichloroethane 
Trichloroethenc 

Mean Concentration (ng/L) 
-

1,2-DCE l,l·DCA 1,1,l·TCA 

EMFLUX
0 

Ref. EMnux· Ref. EMFLUX
0 

Re!. 

520 

3.28 

0.09 

2.92 

<0.09 

58.3 

3.32 

2.58 

0.17 

PCE 
Ref. 
SBA 
csc 
NA 

958,000 <0.10 <SO 

6S <0.10 <SO 

101 <0.10 <50 

9,980 <0.10 <SO 

NA <0.10 NA 

10,800 4.09 <500 

1,850 0.5S <500 

6,190 O.S2 <SOO 

738 0.17 <500 

Tetrachloroethene 
Reference soil gas sampling method 
Small Business Administration site 
Chemical Sales Company site 
Not analyzed 

<0.11 <50 

<0.11 <50 

<0.11 <SO 

<0.11 <50 

<0.11 NA 

619 314,000 

203 288,000 

115 142,000 

34.4 69,900 

TCE 

EMFLUX
0 

7.35 

35.6 

20.8 

11.7 

<0.12 

857 

1S6 

14.0 

3.79 

PCE 

Ref. EMFLUX
0 

Ref. 

<50 <0.28 <50 

1,2SO l.79 <50 

9,390 0.35 <SO 

2,010 <0.28 <SO 

NA <0.28 NA 

41,800 29,200 330,000 

89,500 ' 1,370 223,000 

22,200 403 192,000 

11,SOO 249 98,500 
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Figure 5-1. Comparison of Mean 1,2-Dichloroethene Concentration in Samples Collected Using 
E_MFLUX® System and the Reference Soil Gas Sampling Method 
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Figure 5-2. Comparison of Mean 1,1,1-Trichloroethane Concentration in Samples Collected Using 
EMFLUX® System and the Reference Soil Gas Sampling Method 
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Sample Retrieval Time 

During the demonstration, installation of the EMFLUX® system averaged 3.0 minutes per sample at 
the SBA site and 4.0 minutes per sample at the CSC site. For this demonstration, the samplers were 
left in place for approximately 4 days at each site. Collection of the samplers required an average of 
2.3 minutes per sample at the SBA site and 3.2 minutes at the CSC site. Overall, installation and 
collection of 35 samples at the SBA site required 187 minutes, an average of 5.3 minutes per sample, 
and installation and collection of 28 samples at the CSC site required 201 minutes, an average of 7. 2 
minutes per sample. The analysis and reporting by the technology developer required an additional 
12 days for the SBA site data and 16 days for the CSC site data from the time samples were collected 
until the laboratory report was delivered. The sample retrieval time for each site was determined 
based on the total length of time required to set up at a sampling grid, implant and collect the seven 
EMFLux® field collectors, collect any necessary QA samples, grout the holes with bentonite, 
decontaminate any sampling equipment, and move to a new grid location. One person collected soil 
gas samples with the EMFLUX® system at the SBA and CSC sites. 

Table 5-3 presents a comparison of the average sample collection rates for the EMFLUx® system and 
those for the reference soil gas sampling method. The average sample collection times for the 
EMFLU:x® system were quicker than those of the reference sampling method in the clay soils at the 
SBA site and slightly slower than those of the reference sampling method in the sandy soils at the 
CSC site. The results also suggest that the sample collection rate for the EMFLUx® system may be 
less dependent on soil type than the collection rate for the reference method, possibly because the 
EMFLUx® samplers require only shallow placement and minimal equipment decontamination. 

Table 5-3. Average Sample Retrieval Times for the EMFLU:x® System and the Reference Soil 
Gas Sampling Method , - -

Sampler 

EMFLUX® Soil Gas Sampler 

Average Sample Installation Time 

Average Sample Collection Time 

Average Sample Retrieval Time 

Reference Sampling Method 

Average Time {minutes per sample) 

SBA Site CSC Site 

3.0 4.0 

2.3 3.2 

5.3 7.2 

Average Sample Retrieval Time 13.1 6.5 
Note: One person collected soil gas samples using the EMFLUX® system at the SBA and CSC 

sites, and a three-person sampling and analysis crew was used to collect and analyze the 
soil gas samples using the reference soil gas sampling method. 
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Data Quality 

Data quality for the EMFLUX® system was assessed throughout this demonstration by implementing 
an approved quality assurance project plan (PRC, 1997). The QNQC procedures included the 
consistent application of approved methods for sample collection, chemical analyses, and data 
reduction. Based on the intended use of the data, QA objectives for precision, accuracy, 
representativeness, comparability, and completeness were established and QC samples were collected 
to determine whether the QA objectives were met. Based on the results of a field audit conducted by 
EPA and a detailed validation of the demonstration data, the data have been deemed acceptable for use 
as described in the demonstration design (Chapter 3). The results of the QC indicators used for this 
demonstration for the EMFLUx® system are provided in the Technology Evaluation Report for this 
demonstration (Tetra Tech, 1997) and are summarized below. 

As planned, adsorbent samples from the SBA site were sent to a laboratory (Maryland Spectral 
Services) that had been selected by the developer for analysis in accordance with the laboratory s 
Standard Operating Procedures. The QC samples included field blanks, trip blanks, method blanks, 
and surrogate spikes. 

At both the SBA and the CSC site, the QC program incorporated the analysis of three field blanks, 
one trip blank, and at least three method blanks. One trip blank. from the CSC site, exhibited minor 
contamination Oust above the quantitation limit) with methylene chloride, which is commonly used as 
a laboratory solvent. No other target VOCs were detected in any of the above-described blanks, 
indicating that contamination of samples in the field, in transport, or in the laboratory was not 
occurring to any significant degree. 

Surrogate spike recovery data were not reported. but no deviations from acceptance criteria were 
reported by the laboratory. 

In summary, although the QC program implemented by the developer laboratory was limited, the 
results of that QC program did not suggest that any significant data quality issues exist. Therefore, 
the data from the Quadrel laboratory appears to be of sufficient quality for use in this report as 
planned. 
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Chapter 6 
Economic Analysis 

The Quadrel EMFLux® Soil Gas Investigation System was demonstrated at two sites that varied 
geologically and were contaminated with VOCs at a range of concentrations. This chapter presents an 
economic analysis for applying the EMFLux® system at sites similar to those used in this 
demonstration. The demonstration costs for the reference soil gas sampling method are also 
provided. 

This economic analysis estimates the range of costs for using the EMFLUX® Soil Gas Investigation 
System to collect 40 subsurface soil gas samples at a clay soil site (similar to the SBA site). and a sandy 
soil site (similar to the CSC site). The analysis is based on the results and experience gained from this 
demonstration and costs provided by Quadrel. To account for variability in cost data and 
assumptions, the economic analysis is presented as a list of cost elements and a range of costs for 
collecting soil gas samples using the EMFLU:x® system and reference sampling method. 

Assumptions 

Several factors affeet the cost of subsurface soil gas sampling. Wherever possible, these factors are 
identified so that decision makers can independently complete a site-specific economic analysis. For 
example, this cost estimate is based on the soil types and average sample retrieval times calculated 
during the demonstrations of 5. 3 minutes per sample for the clay soil site and 7. 2 minutes pers 
sample at the sandy soil site. This cost estimate assumes that a hammer-driven steel rod is used to 
install the EMFLUX® system 3- to 4-inches bgs, and a direct-push platform is used to advance the 
active soil gas sampling system to a depth of 4.5 feet bgs for sample collection. The cost estimate 
also assumes that a one-person sampling crew collects soil gas samples using the EMFLUX® system 
and that a two-person sampling and analysis crew collects and analyzes soil gas samples using the 
reference method. 

EMFLUX® System 

The costs for collecting soil gas samples using the EMFLUX® system are presented in two categories: 
(I) sampler, sample analysis, and equipment costs, which include mobilization/demobilization costs, 
equipment use costs, and sampler and sample analysis costs for the EMFLux® system and (2) 
operating costs, which include labor costs for sampler installation and retrieval, and other direct costs 
such as supplies and site restoration. 

The cost categories and associated cost elements are defined and discussed below and serve as the 
basis for the estimated cost ranges presented in Table 6-1. 
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Table 6-1. Estimated Subsurface Soil Gas Sampling Costs for the EMFLUX® System 

* 

Sampler, Sample Ana1ysis, and Equipment Costs 

Mobilization/Demobilization = $200 to $600 per site 
Equipment = $25 to $90 per day · 

EMFLUX® System and Sample Analysis= $85 to $195 per sample 

Operating Costs 

Clay Soil Site Sandy Soil Site 
Sample Retrieval Time = 4 to 6 hours (1 day) 

Total Samples Collected = 40 
Sample Retrieval Time = 5 to 7 hours (1 day) 

Total Samples Collected = 40 
Total Sample Depth = 13 feet (4 inches/sample) 

Sampling Crew Size = 1 Person 

Labor Costs 
Mobilization/Demobilization $400 - $600 
Travel $12 - $60 
Per Diem 0 - $300 
Sample Retrieval $200 - $300 

Other Direct Costs 
Supplies $25 - $75 
Site Restoration $25 - $50 

Range of Operating Costs* $660 - $1,390 

Total Sample Depth = 13 feet (4 inches/sample} 
Sampling Crew Size = 1 Person 

Labor Costs 
Mobilization/Demobilization $400 - $600 
Travel $12 - $60 
Per Diem 0- $300 
Sample Retrieval $250 - $350 

Other Direct Costs 
Supplies $25 - $75 
Site Restoration $25 - $50 

$710 - $1,440 

The range of Operating Costs is rounded to the nearest tens of dollars and does not include Sampler, 
Sample Analysis, or Equipment Costs 

Sampler, Sample Analysis, and Equipment Costs. These costs include the mobilization/demobilization 
costs, equipment costs, and sampler and sample analysis costs for the EMFLUx® system. Cost 
ranges were estimated as a daily equipment use fee and sampler and sample analysis charges. The 
costs include: 

•• Mobilization/Demobilization Costs - These costs include preparing, delivering. and setting 
up the sampling equipment, as well as packing up and returning the equipment to the 
vendors yard. Equipment mobilization and demobilization costs are estimated to range from 
$200 to $600 for each site. 

Equipment Costs - Based on the average sample retrieval times for the demonstration and on 
collecting 40 samples at each site, it is assumed that 1 day will be required to install the 
passive soil gas detectors at a clay soil site and 1 day at a sandy soil site. Equipment costs are 
estimated to range from $25 to $90 per day and include the cost of equipment to install the 
passive soH gas sampler (hammer-driven steel rod [$25 per day]): rental of a roto-hammer 
($60 per day). and purchase of copper tubing ($5 per day). A roto-hammer is only required 
if samplers must be installed below pavement. Copper tubing is required when installing the 
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sampler through pavement. No equipment is needed during collection of the passive soil gas 
detectors. 

• Sampler and Sample Analysis Costs - Unit costs of the EMFLU:x® samplers include passive 
soil gas detectors, laboratory analysis, data tables, maps, and a.final report. The EMFLUX® 
field collector costs range from $85 to $195 per sample, depending on the selected target 
analytes. The EMFLUX® system costs include off-site laboratory analysis using a GC/MS. 

Operating Costs. Operating costs are limited to mobilization/demobilization labor, travel. per diem, 
and sample collection labor. Operating costs for collecting samples with the EMFLU:x® system are 
segregated into labor costs and other direct costs, as shown below. 

Labor costs include mobilization/demobilization labor, travel costs, per diem, and sample retrieval. 

Labor Mobilization/Demobilization Labor Costs - This cost element includes the time for one 
person to prepare for and travel to each site and includes 4 to 6 hours at a rate of $50 per 
hour for two trips (one for sampler installation and one for sampler collection). 

Travel costs - Travel costs for each site are limited to round-trip mileage costs and are 
estimated to be between 20 to 100 miles at a rate of $0.30 per mile for 2 trips (one for 
sampler installation and one for sampler collection). 

Per Diem Costs - This cost element includes food, lodging. and incidental expenses and is 
estimated to range from zero (for a local site) to $150 per day per person for one person for 
2 days at the clay soil site (~ day each for sampler installation and collection and 1 day for 
mobilization/demobilization and site restoration). Costs are estimated to be the same for the 
clay site and the sandy site. 

Sample Retrieval Labor Costs - On-site labor costs include labor for sampler installation and 
sampler collection. Because installation and collection of the EMFLUX® system is relatively 
simple, additional oversight labor is not required. The total number of personnel required on 
site is one. Based on the average demonstration sample retrieval times, sample installation and 
collection labor times are estimated to be 4 to 6 hours for 1 person at each site (clay or sandy 
soil). Labor rates are .estimated at $50 per hour. 

Other direct costs include supplies and site restoration costs. 

Supplies - This cost element includes decontamination supplies, such as buckets, soap. high
purity rinse water, and brushes as well as personal protective equipment (Level D, the 
minimum level of protection, is assumed). Supplies are estimated to cost between $25 and 
$75. 

Site Restoration - Site restoration costs include grouting the sample boreholes and site 
restoration labor. Grouting costs for each site are limited to grout and grouting tools ($25 to 
$50). Site restoration labor costs are included under sample collection labor costs. 
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.Reference Sampling Method 

The costs for implementing the reference method (active soil gas sampler) during the demonstration 
include categories for sampling and analysis and for oversight, as presented in Table 6-2 and 
discusseQ below. 

Table 6-2. Estimated Subsurface Soil Gas Sampling Costs for the Reference Sampling Method 

* 

Sampling and Analysis Equipment Costs 

Lump Surp = $4,700 for each site 

Oversight Costs 

Clay Soil Site 
Total Sampling Time = 9 to 11 hours (2 days) 

Total Samples Collected = 40 
Total Sample Depth = 180 feet (4 feet/sample) 

Sampling Crew Size = 2 People 

Labor Costs 
Mobilization/Demobilization 
Travel 
Per Diem 
Sampling Oversight 

Other Direct Costs 
Supplies 

Range of Oversight Costs* 

$200 - $300 
$6 - $30 
0 - $300 

$450 - $550 

$25 - $75 

$680 - $1,260 

Sandy Soil Site 
Total Sampling Time = 5 to 7 hours (1 day) 

Total Samples Collected = 40 
Total Sample Depth = 180 feet (4 feet/sample) 

Sampling Crew Size = 2 People 

Labor Costs 
Mobilization/Demobilization 
Travel 
Per Diem 
Sampling Oversight 

Other Direct Costs 
Supplies 

$200 - $300 
$6 - $30 
0 - $150 

$250 - $350 

$25 - $75 

$480 - $910 

The range of Oversight Costs is rounded to the nearest tens of dollars and does not include Sampling and 
Analysis Equipment Costs 

Sampling and Analysis Costs. Total lump sum sampling and analysis equipment costs for the clay and 
sandy soil sites was $4. 700 for each site, and included: 

• 
Mobilization and demobilization 
Drilling footage 
Active soil gas sampling system 
On-site laboratory analysis using a GC and an electrolytic conductivity detector (ELCD) 
Active soil gas sampling and analysis crew labor costs (2 people) 
Per diem for the crew (2 people) 
Grouting boreholes 
Site restoration 
Decontamination supplies 

37 



Waste collection and· containerization 
Data tables 

Additional mobilization/demobilization and per diem costs will apply if the site is more than 100 miles 
from the active soil gas service provider. The minimum active soil gas cost is $2,500 per day for the 
collection and analysis of 20 samples for six or fewer VOCs. Up to 20 additional samples could be 
collected per day at an additional cost of $90 per sample and $5 per linear sample depth foot. 

Oversight Costs. Oversight costs are presented as ranges to provide an estimate of oversight costs 
that may be incurred at other sites. Costs for overseeing the reference sampling are segregated into 
labor costs and other direct costs. as shown below. 

Labor costs include mobilization/demobilization, travel. per diem, and sampling oversight costs. 

Mobilization/Demobilization Labor Costs - This cost element includes the time for one 
person to prepare for and travel to each site, and includes 4 to 6 hours each at a rate of $50 
per hour. 

Travel Costs - Travel costs for each site are limited to round-trip mileage costs for 20 to 100 
miles at a rate of $0.30 per mile. 

Per Diem Costs - This cost element includes food, lodging. and incidental expenses and is 
estimated to range from zero (for a local site) to $150 per day for one person for 2 days at 
the clay soil site (1 day for sample collection and ~ day for mobilization and demobilization 
and site restoration) and for one person for 1 day at the sandy soil site (~ day for sample 
collection and ~ day for mobilization/demobilization and site restoration). No per diem costs 
are presented for the sampling and analysis crew because these costs are included in the 
sampling and analysis equipment lump sum. 

Sampling Oversight Labor Costs - On-site labor, often a registered geologist, is required to 
oversee sample collection. Active soil gas collection labor typically includes a platform 
operator and one helper to collect samples and decontaminate sampling equipment. 
Therefore, the total number of personnel on site would be three: one person to oversee 
sampling activities and two people to operate the direct-push equipment and collect samples. 
Based on the average sample retrieval rates determined during the demonstration, sampling 
oversight labor times are estimated to be 9 to 11 hours for one person at the clay soil site and 
5 to 7 hours for one person at the sandy soil site. Labor rates are assumed to be $50 per 
hour. Labor costs for the active soil gas sampler operators are included in the equipment 
costs. 

Other direct costs include supplies. Decontamination and site restoration costs are included under the 
sampling and analysis equipment costs. 

Supplies - This cost element includes personal protective equipment (Level D. the minimum 
level of protection, is assumed) and other miscellaneous field supplies. Supplies are estimated 
to cost between $25 and $75. 
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Chapter 7 
Summary of Demonstration Results 

This chapter summarizes the technology performance results. The EMFLUX® system was compared to 
reference sampling methods {AMSM and Geoprobe® active soil gas sampling systems) in terms of the 
following parameters: (1) voe detection and quantitation, (2) sample retrieval time, and (3) cost. The 
demonstration data indicate the following performance characteristics for the EMFLUX® system: 

VOC Detection and Quantitation Soil gas samples collected using the EMFLUX® system and 
the reference soil gas sampling method at nine grids at both the sites were analyzed for six target 
VOes. Analysis of EMFLUX® samples yielded results in total nanograms per sample, which 
Quadrel converted to mass per unit volume of air (ng/L) . The reference method also produced 
results in mass per unit volume of air. A comparison of the mean voe concentrations 
calculated for each sampling method at each grid indicates that the EMFLUX ®system identified 
the presence of all of the voe compounds detected by the reference soil gas sampling method in 
24 of 25 cases. In addition, in 7 of 31 cases, the EMFLUX® system also reported VOes that the 
reference method did not detect but were identified as present during previous soil and 
groundwater investigations at the demonstration sites. This performance characteristic suggests 
that the EMFLUX® system can detect the presence of lower concentrations of VOes in soil gas 
than the reference soil gas sampling method. In addition, the sample locations where the 
EMFLUX® system reported high voe concentrations generally corresponded to the sample 
locations where the reference method also reported high voe concentrations. However, the 
values in the two data sets do not appear to exhibit any direct or consistent proportional 
relationship, and the mean concentrations of voes calculated using the reference method data 
were typically one to four" orders of magnitude higher than those calculated using the 
EMFLUX® system for samples from the same grid. Because the EMFLUX® system relies on 
diffusion of soil gas from subsurface sources such as contaminated soil or groundwater, the 
performance range for the EMFLUX® system may be controlled by factors such as depth to the 
contaminant source, contaminant concentrations and diffusion rates, soil type and organic 
content, the detection limits of the methods used to analyze the samples, and possibly other 
factors. However, during the demonstration, the system was evaluated at locations with 
relatively shallow subsurface contamination, and was only evaluated with regard to its ability to 
detect certain targeted VOes. For these reasons, the performance range of the EMFLUX® 
system was not fully established by the demonstration data. It should be noted that the 
EMFLUX® system and reference method are field screening techniques that provide only an 
estimate of the actual concentration of contaminants in soil gas. Because the EMFLUX®system 
and reference method use different techniques to collect soil gas samples. it is not expected that 
the two methods will provide the same response and that the data will be directly comparable. 
Because the mean voe concentrations for the data sets differ by several orders of magnitude in 
most instances, a statistical analysis of the data was not · 
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performed and interpretation of the chemical concentration data for this demonstration is · 
limited to qualitative observations. 

Sample Retrieval Time: Installation of the EMFLUX® system averaged 3.0 minutes per sample 
at the SBA site and 4.0 minutes per sample at the CSC site. For the demonstration, the samplers 
were left in place for approximately 4 days at each site. Collection of the samplers required an 
average of 2.3 minutes per sample at the SBA site and 3.2 minutes at the CSC site. Overall, 
installation and collection of 35 samples at the SBA site required 187 minutes, an average of 5.3 
minutes per sample and installation and collection of 28 samples at the CSC site required 201 
minutes, an average of 7.2 minutes per sample. The analysis and reporting by the technology 
developer required an additional 12 days for the SBA site data and 16 days for the CSC site data 

· from the time samples were collected until the laboratory report was delivered. The reference 
soil gas method required 458 minutes to collect 35 samples at the SBA site, an average of 13.1 
minutes per sample, and 183 minutes to collect 28 samples at the CSC. an average of 6.5 
minutes per sample. One day was required per site to analyze the samples and report the results. 
Based on the demonstration results, the average sample retrieval times for the EMFLUX® system 
were quicker than those of the reference soil gas sampling method in the clay soils at the SBA 
site and slower than those of the reference sampling method in the sandy soils at the CSC site. 
During sample collection using the reference soil gas sampler. the clay soil at the SBA site 
caused the system to hold its vacuum at several sampling locations: therefore, soil gas was not 
completely drawn into the system for sampling. In these cases, the rod was withdrawn in 
additional 6-inch increments until the vacuum was broken and the system s pressure reached 
equilibrium with atmospheriC pressure. The vacuum problem was not encountered in the sandy 
soil at the CSC site. At both sites, one person collected soil gas samples with the EMFLUX® 
system. and a three-person sampling crew collected and analyzed soil samples using the 
reference sampling method. 

Cost: Based on the demonstration results, the EMFLUX®system costs $85 to $195 per sample 
plus equipment costs of $25 to $90 per day and mobilization/demobilization costs of $200 to 
$600 per day. Operating costs for the EMFLUX®system ranged from $660 to $1,390 at the 
clay soil site and $710 and $1,440 at the sandy soil site. For this demonstration, the active soil 
gas sampling method was procured at a lump sum of $4,700 for each site. The oversight costs 
for the active soil gas sampling method ranged from $680 to $1, 260 at the clay soil site and $480 
to $910 at the sandy soil site. A site-specific cost and performance analysis is recommended 
when selecting a subsurface soil gas sampling method. 

In general. the data quality indicators met the established quality assurance objectives and support the 
usefulness of the demonstration results in verifying the performance of the EMFLUX~ystem. 

A qualitative performance assessment of the EMFLUX®system indicated that (1) the samplers are 
reliable in that 100 percent of the required samples were collected with no sample losses; (2) the 
samplers are easy to use and require minimal training (a 16-minute training video is available from the 
developer); (3) logistical requirements for the EMFLUX® system differ from those of the reference 
sampling method because samplers are installed using a hammer-driven, 6-inch steel rod, left in place 
for several days, retrieved by hand, and sent to the developer for analysis; and (4) sample handling in 
the field was easier than the reference method because the only requirements are that the recovered 
cartridges be properly packed, and shipped to the developer for analysis. 
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The demonstration results indicate that the EMFLUX® system can provide useful. cost-effective data for 
environmental problem-solving. The EMFLUX® system successfully collected soil gas samples in clay 
and sandy soils. The sampler provided positive identification of target compounds and may be able to 
detect lower concentrations of VOCs in the soil gas than the reference soil gas sampling method. The 
results of the demonstration did not indicate consistent proportional comparability between the 
EMFLUX® data and that of the reference method data. As with any technology selected, the user must 
determine what is appropriate for the application and the project data quality objectives. 
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Chapter 8 
Technology Update 

Empirical and Theoretical Bases for EMFLU)(il System 

Quadrel s EMFLUX® technology is based on the existence of cyclical periods of favorable (high) and 
unfavorable (low) gas-migration velocities through the earth s crust and on the ability to predict the 
occurrence of those cycles consistently and reliably. The existence of order-of-magnitude cyclical 
changes in upward trace-gas velocity is' predicated on empirical evidence; the utility of the EMFLUX® 
system rests on a theoretical connection be~een that empirical data and earth-tidal (gravitational) 
phenomena recorded by U.S. Geological Survey and National Aeronautics and Space Administration. 

The relationship was developed in the early 1970s by Quadrel s Chief Scientist, George H. Milly, who 
holds doctorates in Geochemistry and Atmospheric Physics. Identification of this relationship grew out 
of Dr. Milly s search for the cause of observed cyclical variations in atmospheric concentrations of 
radon, which all but negated attempts to use atmospheric radon as an indicator in uranium exploration. 
Previously recognized factors influencing vertical trace-gas migration through soils (such as 
temperature. barometric pressure. and moisture changes) failed to correlate with the recorded cyclical 
variations, and this divergence ultimately led to the discovery of relationships between gravitational 
phenomena and soil-gas migration rates. Subsequent development includes computerization of the 
algorithms used to predict favorable soil-gas sampling periods. EMFLUX® was first used in the 1970s 
to support uranium exploration programs and located more than 34 million pounds of uranium reserves. 

Quadrel was founded in the late 1980s to commercialize applications of this fundamental technology in 
the field of environmental testing. It is Quadrel s belief now-given available data, field verifications of 
soil-gas-velocity predictions, and successes in governmental, industrial, and private projects-that the 
company s predictive earth-tide model has established itself as a practical method for identifying 
favorable emission flux periods at any point on the earths surface. This capability has, in turn, spurred 
development of an environmental field sampling system which can take advantage of the phenomenon: 
the passive, noninvasive EMFLUX® Soil-Gas Investigation System. 

Chapter 8 was written solely by Quadrel Services, Inc. The statements presented in this chapter 
represent the vendor s point of view and summarize the claims made by the vendor regarding the 
EMFLUX® system. Publication of this material does not represent the EPA s approval or 
endorsement of the statements made in this chapter; results of the performance evaluation of the 
EMFLUX® system are discussed in other chapters of this report. 
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In 1989, the EMFLUX® system was first formally evaluated on a (now closed) U.S. EPA test bed 
under the auspices of the National Environmental Technology Applications Center (NET AC). The 
objective of the test was to determine EMFLUX s® ability to detect and quantify the relative source 
strength of various contaminants in ground water. NET AC reported a 0.91 correlation coefficient 
between EMFLUX® soil-gas data and groundwater contaminant concentrations and that EMFLUX® 
correctly identified the dominant contaminant. chloroform. The most recent evaluation of the 
technology is the subject of the present ETVR. 

The ETV Demonstrations 

The demonstrations described herein compared the passive EMFLUX~ystem with an active (reference 
method) soil gas system, rather than with data from soil or water samples. This procedure unfortunately 
leaves unresolved questions concerning the relative merits of the two systems, as no third source of 
reference data is available to serve as an independent standard for comparison. When discrepancies 
appear, it is impossible to determine which method is at fault. Nevertheless, the demonstration points 
out a number of EMFLUX® system advantages. 

• EMFLUX® field samplers are small, lightweight, and easy to install (requiring a depth of no more 
than 3 inches). 

• EMFLUX® field samplers can be rapidly deployed (demonstration results support a rate in excess of 
100 per field person per day), making it possible to sample even large sites during favorable soil-gas 
emission periods with minima! personnel and consequent savings in time and cost. 

• The technology s low detection thresholds permit EMFLUX®users to identify subsurface 
contamination at concentrations previously considered impossible, thus minimizing the risk of false 
negatives. 

• Although the active (reference) soil-gas method collected higher mean concentrations of vapor
phase VOCs than EMFLUX®. the reference system failed, paradoxically, to pick up very low VOC 
concentrations that EMFLUX® did detect. Such paradoxes may stem from the fact that the vacuum 
system used in an active technique forcible extracts gases from a larger area than that sampled by a 
passive device, but this characteristic does not denote superior sensitivity; on the contrary, it can 
actually distort survey data. 

• Because simultaneous EMFLUX® samples were taken continuously over several days, while the 
reference system collected sequential samples, each during only a brief fraction of the total survey 
period, Quadrel contends that the EMFLUX® data much more consistently-and much more 
accurately-represent the degree and extent of subsurface contamination. Therefore. 

Chapter 8 was written solely by Quadrel Services, Inc. The statements presented in this chapter 
represent the vendor s point of view and summarize the claims made by the vendor regarding the 
EMFLUX® system. Publication of this material does not represent the EPA s approval or 
endorsement of the statements made in this chapter; results of the performance evaluation of the 
EMFLUX® system are discussed in other chapters of this report. 

43 



the demonstration s failure to show consistent proportional comparability between the EMFLUX® data 
and that collected by the reference method would not only be predictable, but also highly probable. 

It is to be emphasized that, while the EMFLUXK' demonstrations conducted under the ETV program 
involved sample analyses by an off-site laboratory affiliated with Quadrel, this is not an analytical 
requirement. Although most users have historically employed Quadrel laboratories for sample analysis, 
clients are free to contract with the qualified laboratory of their choice, provided that the facility has 
high-temperature thermal-desorption capabilities as well as GC and flame ionization detector, 
photoionization detector, ELCD, electron capture detector, or FPD detectors or GC/MS equipment. 
Specific analytical protocols (identical or very similar to standard EPA methods) are available from 
Quadrel for user organizations to determine whether in-house laboratories can successfully perform 
EMFLUX® sample analysis. Approximately one-third of the sampler and sample analysis cost 
component in Table 6-1 of the report is related to laboratory services. 

Expanding Applications 

In its ongoing efforts to find useful new applications for the EMFLUJI!' Soil Gas detection system, 
Quadrel has recently completed successful projects involving: 

Detection of elemental mercury in the subsurface soils of industrial sites 

Identification of methane-producing landfill cells, and subsequent calculation of annual methane 
production levels 

Detection of non-methane landfill gases (adsorptive and nonadsorptive) 

Collection of target-gas emissions from soil to atmosphere as data for risk assessment studies 

Extension of all-weather, all-terrain procedures. 

Chapter 8 was written solely by Quadrel Services, Inc. The statements presented in this chapter 
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Chapter 9 
Previous Deployment 

The EMFLUX® Soil-Gas Investigation System has been employed successfully on nearly 450 projects 
by more than 190 user organizations on sites located in 4 7 U.S. states or territories and in several 
foreign countries. The following illustrates the range of typical projects. Specific references are 
available from the developer. ,, 

Western U.S. Air Force Base. More than 630 EMFLUx® collectors have been deployed at over 34 
known or suspected release areas to date to determine hot spots and migration pathways of a full range 
of VOC and lighter SVOC contaminants. EMFLUX® results were later confirmed with follow-on 
intrusive sampling. Periodic reports under this ongoing program are issued within 3 weeks of each 
sampling event. 

Mid-Atlantic U.S. Landfill Site. More than 150 EMFUJX® VOC samplers and 15 methane samplers 
were deployed across a 15-acre landfill reportedly used in the past for unpermitted dumping of liquid 
chemical solvents. The VOC samples were analyzed for a range of halogenated hydrocarbons, and 
methane locations were sampled periodically with hand-held infrared instrumentation to determine the 
methane generation rate from the landfill. EMFLUX'® results were used to assist in landfLll closure 
design and planning activities. The final report was received by the client 4 weeks after the start of 
field work. 

North Central U.S. Manufacturing Site. Nearly 450 EMFLUx® samplers were deployed in a two
phase project at this site to determine potential emission rates of seven targeted halogenated compounds 
for the purpose of finding 'bot spots "of contamination and determining the lateral extent of 
contaminant migration. Approximately half of the samplers were deployed through artificial caps. 
Data indicated several areas of potential concern consistent with previous, limited, invasive sampling 
values. The final reports, including extensive color isopleth mapping, were issued within 30 days of 
completion of each phase of field work. 

Southeastern U.S. Anny Depot. More than 300 EMFLUx® collectors were used in a series of 
investigations by the client of 16 subareas, including several chemical waste pits, equipment 
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cleaning facilities, lagoons, and landfill areas, for the presence of various voe and lighter svoc 
contaminants. Subsequent invasive sampling results to date have closely correlated with the EMFLUx® 
data. Analytical data began flowing to the client within 48 hours of completion of field sampling, with 
the final reports delivered three weeks after the beginning of field work. 

Southeastern U.S. Air Force Base. Approximately 2,000 EMFLUX® samplers were deployed to 
investigate nine different sites at this base for VOC contamination involving analysis of the entire EPA 
contract laboratory program (CLP) Target Compound List. The survey encompassed a series of 
sampling events over a 2-month period, with working draft reports delivered immediately following 
analysis of samples from each site. The final report was delivered within 10 working days of 
completion of the final sampling event. 

Western U.S. DOE National Laboratory. More than 280 EMFLUX® samplers were deployed across 
10 sites on three operable units as an initial screening survey to assist in planning a follow-on drilling 
program. Areas of study included landfills, burial pits, leach fields, drainage ditches, and trenches. 
Target compounds included halogenated and petroleum-related compounds. The clients QA program 
required full CLP data packages to be provided with 15 randomly chosen field samples to illustrate the 
quality of analytical data. The final report was received by the client within 5 weeks of the beginning 
of field work. 

Northeastern U.S. Air Force Base. More than 180 EMFLUX® samplers were deployed on five 
survey areas, including landfills, drainage ditches, and suspected disposal areas. Survey data were used 
to assist in (1) the planning of a confirmatory drilling program, and (2) air contamination assessments. 
All samples were analyzed for CLP Target Compound List contaminants. The final report was received 
by the client 4 weeks after the beginning of field work. 

Northeastern Airport Annex Site. Some 180 EMFLUX® samplers were deployed over 13 areas of 
concern to assess the nature and extent of VOC contamination at several disposal areas, two leach 
fields, several underground storage tank areas, and drainage ditches. All samples were analyzed for 
the presence of CLP Target Compound List contaminants. The final report was received by the client 
within 4 weeks of the beginning of field work. 

Eastern U.S. DOE National Laboratory. More than 70 EMFLUX® samplers were deployed on and 
in the vicinity of a mixed waste landfill in an effort to determine the presence of halogenated and 
petroleum-related compounds through caliche soils. The final report was received by the client 4 weeks 
after the beginning of field work. 

North Central Abandoned Missile Site. More than 125 EMFLUX® collectors were used to determine 
the presence and extent of soil and groundwater contamination at a former NIKE missile installation. 
EMFLUX® results identified the suspected contaminant locations. The final report was received by the 
client 3 weeks from the beginning of field work. 
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Southern U.S. Dry Cleaner Site. Six EMFLUX® samplers were installed in and around a dry
cleaning establishment located in a strip mall to determine the presence and extent of subsurface PCE 
and TCE contamination. Because of the shallow groundwater depth and because the entire site was in 
the middle of a large asphalt cap (parking lot), valid results were obtained with only a 5-hour passive 
exposure. Analytical results were provided to the client within 48 hours of sample retrieval. with the 
formal report following 2 days later. Subsequent intrusive sampling confirmed the EMFLUX® 
findings. 

Southwestern U.S. Air Force Base. More than 150 EMFLUX® collectors were used in two 
associated surveys to track soil and groundwater contamination comprising selected voes and lighter 
SVOCs from a suspected source facility at this base. The final report, including extensive color 
isopleth maps, was issued 4 weeks after the start of field work. 

North Central Manufacturing Site. More than 100 EMFLUx® collectors were deployed at five 
discrete areas on this site, over 75 percent through asphalt and concrete, to determine the presence, 
identity, and relative strength of a suite of targeted solvent and fuel-related contaminants in soil and 
groundwater as part of the initial site characterization program. EMFLUX® data indicated the presence 
of a number of the targeted contaminants at several areas of concern on the site. The final report was 
issued 2 weeks following the completion of field work. 

Midwestern Abandoned Industrial Site. Nearly 150 EMFLUx® collectors were used to survey this 
site for soil-gas emissions of a host of fuel and solvent-related contaminants. Survey results indicated 
the presence of soil gas emission of several of the targeted compounds, confirming suspicions based on 
a review of past practices at various subareas on the site. The report was issued to the client 14 days 
following completion of the field work. 

Mid-Atlantic U.S. Army Facility. More than 300 EMFLUX® collectors were deployed at various 
areas of concern across a former disposal area, seeking to determine the presence of any of the full 
range of VOC contamination. Sampling was conducted in a series of events over an extensive range of 
terrain and weather conditions, including snow, ice, dry land, and marsh beds below several feet of 
water. Several key halogenated and petroleum-based compounds were identified and tracked, and their 
presence and locations were later confirmed with follow-on intrusive sampling. Reports were issued 
within 3 weeks of the start of each sampling event. 

Chapter 9 was written solely by Quadrel Services, Inc. The statements presented in this chapter 
represent the vendor s point of view and summarize the claims made by the vendor regarding the 
EMFLUX® system. Publication of this material does not represent the EPA s approval or 
endorsement of the statements made in this chapter: results of the performance evaluation of the 
EMFLUX® system are discussed in other chapters of this report. 

47 



References 

Ecology & Environment. 1996. "Expanded Site Inspection for the Albert City, SBA Site, Albert 
City, Iowa." July. 

Engineering-Science, Inc. 1991. 'Remedial Investigation/Feasibility Report for the Chemical Sales 
Company Superfund Site, OUl, Leyden Street Site. " 

PRC Environmental Management, Inc. 1997. 'Final Demonstration Plan for the Evaluation of Soil 
Sampling and Soil Gas Sampling Technologies." 

Quadrel Services. Inc. 1997. Product Schematics. 

Tetra Tech EM, Inc. 1997. "Soil and Soil Gas Technology Evaluation Report." 

U.S. Environmental Protection Agency (EPA). 1986. Test Methods for Evaluating Solid Waste. 
SW-846. Third Edition. 

48 



This page was intentionally left blank. 



APPENDIX A 

DATA SUMMARY TABLES 

FOR THE 

QUADREL SERVICES, INC. 
EMFLUX® SOIL GAS INVESTIGATORY SYSTEM 

A-1 



.J' 

;:i:.. 
I 

N 

TABLE Al. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

SBA SITE - GRID 1 

Sample Sample Soll Contaminant Concentration (ng/L) 
Name Location Tvoe Vinyl Chloride 1,2-DCE 1,1-DCA l,l,l-TCA 

QUADRELSAMPLERDATA 
lAZ-QUADREL A2 Fine 97.3 720 0.10 0.11 
lB3-QUADREL B3 Fine 104 958 0.10 0.11 
1 C6-QUADREL C6 Fine 0.54 2'1.8 0.10 0.11 
lDl-QUADREL D1 Fine 1.72 533 0.10 0.11 
lEl-QUADREL El Fine 1.39 411 0.10 0.11 
1F5-QUADREL F5 Fine 23.7 475 0.10 0.11 
1G7-QUADREL G7 Fine 0.19 16.0 0.10 0.11 
Quantitatlon Limit - - 0.17 0.09 0.10 0.11 

Range: 0.19 - 104 16.0 - 958 0.10 0.11 

Mean: 38.0 520 0.10 0.11 

REFERENCE SAMPLING METHOD DATA 
ACTAG1Al05.0 Al Fine 230,224 343,072 50 50 
ACTAG1B605.0 B6 Fine 3,830,535 2,223,217 50 50 
ACTAG1Cl05.0 Cl Fine 2,808,445 1. 705,212 50 50 
ACTAG1D605.0 D6 Fine 1,059,056 640,633 50 50 
ACTAG1E705.0 E7 Fine 3,102.754 1,218,334 50 50 
ACTAG1F405.0 F4 Fine 517,255 297,770 50 50 
ACTAG1G605.0 G6 Fine 5,178,313 279,336 50 50 

Range: 230,000 - 5,180,000 279,000 - 2,220,000 50 50 

Mean: 2,390,000 958,000 50 ,50 

Notes: 
Quadrel Data: Quantitation llmits,are listed in the last row of the table. 
Reference Data: Values reported as "50" are actually non-detects with a detection limit of 50 ng/L. 

TCE PCE 

9.56 0.28 
16.2 0.28 
2.00 0.28 
5.19 0.28 
3.06 0.28 
8.09 0.28 
0.69 0.28 
0.12 0.28 

0.69 - 16.3 0.28 

7.35 0.28 

50 50 
50 50 
50 50 
50 50 
50 50 
50 50 
50 50 

50 50 

50 50 



:i> 
I 

w 

TABLE A2. VOLATILE ORGANIC COl\fPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

Sample 
Name 

2A3-QUADREL 
2B7-QUADREL 
2C6-QUADREL 
201-0UADREL 
2E3-QUADREL 
2F7-QUADREL 
2G5-QUADREL 
Quantitation Limit 

ACTAG2A405. 0 
ACTAG2B605.0 
ACTAG2C305.0 
ACTAG2D205.0 
ACTAG2E605.0 
ACTAG2F505.0 
ACTAG2G705.0 

Notes: 
Quadrel Data: 
Reference Data: 

SBA SITE - GRID 2 

Sample Soil Contaminant· Concentration (nWL) 
Location Type Vinyl Chloride 1,2-DCE 1,1-DCA l,l,1-TCA TCE PCE 

QUADREL SAMPLER DATA 
A3 Fine 0.17 4.15 0.10 0.11 19.1 0.75 
B7 Fine 0.17 2.33 0.10 0.11 29.7 0.75 
C6 Fine 0.17 5.34 0.10 0.11 50.0 2.44 
Dl Fine 0.17 2.80 0.10 0.11 36.9 1.88 
E3 Fine 0.17 0.12 0.10 0.11 36.6 3.53 
F7 Fine 0.17 2.91 0.10 0.11 13.0 0.28 
GS Fine 0.17 5.31 0.10 0.11 63.6 2.89 
- - 0.17 0.09 0.10 0.11 0.12 0.28 

Range: 0.17 0.12 - 5.34 0.10 0.11 13.0 - 63.6 0.28 - 3.53 

Mean: 0.17 3.28. 0.10 0.11 35.6 1.79 

REFERENCE SAMPLING METHOD DATA 
A4 Fine 100 50 50 50 491 50 
B6 Fine 100 50 50 50 560 50 
C3 Fine 100 50 50 50 508 50 
D2 Fine 100 151 50 50 5,378 50 
E6 Fine 100 50 50 50 323 50 
F5 Fine 100 58 50 50 1,283 50 
G7 Fine 100 50 50 50 183 50 

Range: 100 50 - 151 50 50 183 - 5,380 50 

Mean: 100 . 65 50 50 1,250 50 

Quantitation limits are listed in the last row of the table. 
Values reported as "50" (or 100 for vinyl chloride) are actually non-detects with a detection limit of 50 ng/L 
(or 100 ng/L for vinyl chloride). 
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TABLE A3. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

Sample 
Name 

4A7-QUADREL 
4B6-QUADREL 
4C4-0UADREL 
4D3-QUADREL 
4E6-QUADREL 
4F4-QUADREL 
4Gl-QUADREL 
Quantitatlon Limit 

ACTAG4A305.0 
ACTAG4B505.0 
ACTAG4Cl05.0 
ACTAG4D205. 0 
ACTAG4E405.0 
ACTAG4F305. 0 
ACTAG4Gl05.0 

Notes: 
Quadrel Data: 
Reference Data: 

SBA SITE - GRID 4 

Sample Soil Contaminant Concentration (na/L) 
Location Type Vinvl Chloride 1,2-DCE 1,1-DCA 1,1,1-TCAI TCE PCE 

QUADREL SAMPLER DATA 
A7 Fine 0.17 0.11 0.10 0.11 121 0.80 
B6 Fine 0.17 0.09 0.10 0.11 1.62 0.28 
C4 Fine 0.17 0.09 0.10 0.11 9.11 0.28 
03 Fine 0.17 0.09 0.10 0.11 3.04 0.28 
E6 Fine 0.17 0.09 0.10 0.11 0.24 0.28 
F4 Fine 0.17 0.09 0.10 0.11 9,.9 0.28 
GI Fine 0.17 0.09 0.10 0.11 0.85 0.28 

- - 0.17 0.09 0.10 0.11 0.12 0.28· 

Range: 0.17 0.09 - 0.11 0.10 0.11 0.24 - 121 0.28 - 0.80 

Mean: 0.17 0.09 0.10 0.11 20.8 0.35 

REFERENCE SAMPLING METHOD DATA 
A3 Fine 100 50 50 50 3,429 50 
B5. Fine 100 195 50 50 14,259 50 
Cl Fine 100 261 50 50 33,558 50 
02 Fine 100 50 50 50 744 50 
E4 Fine 100 50 50 50 1,088 50 
F3 Fine 100 50 50 50 3,330 50 
Gl Fine 100 50 50 50 9,295 50 

Range: 100 50 - 261 50 50 744 - 33,600 50 

Mean: 100 101 50 50 9,390 50 

Quantitation limits are listed in the last row of the table. 
Values reported as "50" (or 100 for vinyl chloride) are actually non-detects with a detection limit of 50 ng/L 
(or 100 ng/L for vinyl chloride). 
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TABLE A4. VOLATILE ORGANIC C01\1POUND CONCENTRATIONS· 
FOR QUADREL AND REFERENCE DATA 

Sample 
Name 

5A7-QUADREL 
5B4-QUADREL 
5C4-QUADREL 
5D7-QUADREL 
5E3-QUADREL 
5F5-0UADREL 
5Gl-QUADREL 
Quantltatlon Limit 

ACTAG5A405.0 
ACTAG5B605 .0 
ACTAG5C405.0 
ACTAG5D705.0 
ACTAG5E205.0 
ACTAG5F705.0 
ACTAG5G705.0 

Notes: 
Quadrel Data: 
Reference Data: 

SBA SITE - GRID 5 

Sample Soil Contaminant Concentration (nWL) 
Location Type Vinyl Chloride 1,2-DCE 1,1-DCA l,l,1-TCA TCE PCE . 

OUADREL SAMPLER DATA 
A7 Fine 0.17 0.09 0.10 0.11 0.34 0.28 
B4 Fine 0.17 4.11 0.10 0.11 8.89 0.28 
C4 Fine 0.17 3.05 0.10 0.11 10.9 0.28 
D7 Fine 0.17 0.09 0.10 0.11 8.69 0.28 
E3 Fine 0.17 0.45 0.10 0.11 1.80 0.28 
F5 Fine 0.17 4.23 0.10 0.11 33.6 0.28 
Gl Fine 0.17 8.40 0.10 0.11 17.7 0.28 
- - 0.17 0.09 0.10 0.11 0.12 0.28 

Range: 0.17 0.09 - 8.40 0.10 0.11 0.34 - 33.6 0.28 

Mean: 0.17 2.92 0.10 0.11 11.7 0.28 

REFERENCE SAMPLING METHOD DATA 
A4 Fine 100 5,544 50 50 355 50 
B6 Fine 275 4,773 50 50 1,222 50 
C4 Fine 100 8,745 50 50 545 50 
D7 Fine 8,265 17,865 50 50 6.253 50 
E2 Fine 100 3,175 50 50 132 50 
F7 Fine 4,889 21.028 50 50 2,710 50 
G7 Fine 100 8,734 50 50 2,867 50 

Range: 100 - 8,270 3.180 - 21,000 50 50 132 - 6,250 50 

Mean: 1,980 9,980 50 50 2,010 50 

Quantltatlon limits are listed in the last ro'Y' of the table. 
Values reported as "50" (or 100 for vmyl chloride) are actually non-detects with a detection limit of 50 ng/L 
(or 100 ng/L for vmyl chloride). 
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TABLE A5. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

SBA SITE - GRID 6 

Sample Sample Soil Contaminant Concentration (ng/L) 
Name Location Type Vinyl Chloride 1,2-DCE 1,1-DCA 1,1,1-TCAI TCE 

QUADREL SAMPLER DATA 
6A6-QUADREL A6 Fine 0.17 0.09 0.10 . 0.11 0.12 
6B4-0UADREL B4 Fine 0.17 0.09 0.10 0.11 0.12 
6CS-QUADREL cs Fine 0.17 0.09 0.10 0.11 0.12 
6D2-QUADREL D2 Fine 0.17 0.09 0.10 0.11 0.12 
6El-QUADREL El Fine 0.17 0.09 0.10 0.11 0.12 
6F2-0UADREL F2 Fine 0.17 0.09 0.10 0.11 0.12 
6G4-QUADREL G4 Fine 0.17 0.09 0.10 0.11 0.12 
Quantitation Limit - - 0.17 0.09 0.10 0.11 0.12 

Range: 0.17 0.09 0.10 0.11 0.12 

Mean: 0.17 0.09 0.10 0.11 0.12 

REFERENCE SAMPLING METHOD DATA 

REFERENCE SAMPLES NOT ANALYZED IN THIS GRID 

Note: 
Quadrel Data: Quantitatlon limits are listed in the last row of the table. 

PCE 

0.28 
0.28 
0.28 
0.28 
0.28 
0.28 
0.28 
0.28 

0.28 

0.28 
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TABLE A6. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

CSC SITE - GRID 1 

Sample Sample Soil Contaminant Concentration (n2'L) 
Name Location Type 1,2-DCE 1,1-DCA l,l,1-TCA TCE 

QUADREL SAMPLER DATA 
1A7-QUADREL A7 Coarse 19.7 0.11 550 647 
IBl-QUADREL Bl Coarse 30.5 1.69 3SO 162 
lCS-QUADREL cs Coarse 30.4 6.69 61S 1,294 
lDl-QUADREL Dl Coarse 79.9 6.04 629 274 
1E7-QUADREL E7 Coarse 157 4.19 918 l,95S 
1F4-0UADREL F4 Coarse 49.2 S.29 S92 1,602 
lGl-QUADREL Gl Coarse 41.1 4.64 680 6S.7 
Quantltatlon Limit - - 0.10 0.11 0.12 0.12 

PCE 

47,133 
2,357 
36,3S6 
6,692 

. S3,291 
S4,831 
3,589 
0.30 

Range: 19.7 - 157 0.11 - 6.69 350 - 918 6S. 7 - 1,960 2,360 - S4,800 

Mean: 58.3 4.09 619 857 29,200 

REFERENCE SAMPLING METHOD DATA 
ACTCGlASOS.O AS Coarse 7,242 500 7,526 26,349 249.342 
ACTCG 1B60S. 0 B6 Coarse 2,255 500 170,724 7,4SO 79,017 
ACTCG1C405.0 C4 Coarse 21,311 500 670,474 77,382 769,940 
ACTCG1D40S.O D4 Coarse 12,637 500 411,390 44,031 438,473 
ACTCG1E205.0 E2 Coarse 19,039 500 478,451 54,857 480,887 
ACTCG1F305.0 F3 Coarse 6,246 500 225,933 14,739 117-,979 
ACTCG1G605.0 G6 Coarse 6,683 500 236,256 67,632 170,967 

Range: 2,260- 21.300 500 7,530 - 670,000 7,450 - 77,400 79,000 - 770,000 

Mean: 10,800 soo 314,000 41,800 330,000 

Notes: 
Quadrel Data: Quantitation limits are listed in the last row of the table. 
Reference Data: Values reported as "SOO" are actually non-detects with a detection limit of 500 ng/L. 
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TABLE A7. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

CSC SITE - GRID 2 

Sample Sample Soil Contaminant Concentration (ng/L) 
Name Location Type 1,2-DCE 1,1-DCA l,l,1-TCA TCE 

QUADREL SAMPLER DATA 
2A2-QUADREL AZ Coarse 2.50 0.45 259 153 
2Bl-QUADREL Bl Coarse 2.67 0.52 2S6 133 
2C6-0UADREL C6 Coarse 2.73 0.62 118 173 
2D2-QUADREL D2 Coarse 9.91 1.17 127 224 
2ES-OUADREL ES Coarse 2.40 0.43 232 172 
2F4-QUADREL F4 Coarse 2.25 0.50 242 200 
2G3-0UADREL G3 Coarse 0.78 0.15 186 36.0 
Quantitation Limit - - 0.10 0.11 0:12 0.12 

Range: 0. 78 -· 9.91 0.15 - 1.17 118 - 259 36.0 - 224 

Mean: 3.32 0.55 203 156 

REFERENCE SAMPLING METHOD DATA 
ACTCG2A405.0 A4 Coarse 500 500 33,875 ll,3S3 
ACTCG2B405.0 84 Coarse 500 500 138,681 42,596 
ACTCG2C50S. 0 cs Coarse 942 soo 219,486 76,171 
ACTCG2D40S. 0 04 Coarse 1,708 500 353,483 99,223 
ACTCG2ElOS.O El Coarse 2.694 500 413,456 123,487 
ACTCG2F205.0 F2 Coarse 2,827 soo 41S,093 119,787 
ACTCG2G405.0 G4 Coarse 3,780 500 439,087 153,683 

PCE 

752 
776 

l,9S3 
1, 113 
2,001 
2,629 
338 
0.30 

338 - 2,630 

1,370 

31,950 
101,902 
201,050 
222,623 
288,770 
287,739 
427,089 

Range: 500 - 3,780 500 33,900 - 439,000 11,400 - 154,000 32,000 - 427,000 

Mean: 1,850 500 288,000 89,500 223,000 

Notes: 
Quadrel Data: Quantitation limits are listed in the last row of the table. 
Reference Data: Values reported as "500" are actually non-detects with a detection limit of SOO ng/L. 



> I 
co 

TABLE AB. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

CSC SITE - GRID 4 

Sample Sample Soil Contaminant Concentration (nRIL) 
Name Location Type 1,2-DCE 1,1-DCA 1,1,1-TCA TCE 

QUADREL SAMPLER DATA 
4A3-QUADREL A3 Coarse 1.92 0.31 65.6 8.03 
4B2-QUADREL B2 Coarse 3.59 0.64 167 21.l 
4C7-QUADREL C7 Coarse 1.86 0.53 141 5.82 
4D2-0UADREL D2 Coarse 1.38 0.27 32.8 4.24 
4El-C UADREL El Coarse 0.47 0.13 24.9 2.55 
4F4-C UADREL F4 Coarse 6.52 1.34 261 46.0 
4G6-C UADREL G6 Coarse 2.34 0.43 111 10.5 
Quantitation Limit - - 0.10 0.11 0.12 0.12 

Range: 0.47 - 6.52 0.13 - 1.34 24.9 - 261 2.55 - 46.0 

Mean: 2.58 0.52 115 14.0 

REFERENCE SAMPLING METHOD DATA 
ACTCG4A405. 0 A4 Coarse 7,008 500 168,233 20,043 
ACTCG4B305. 0 B3 Coarse 500 500 19,627 1,881 
ACTCG4Cl05.0 Cl Coarse 6,882 500 162,682 21,872 
ACTCG4D605. 0 06 Coarse 3,964 500 115,537 15,855 
ACTCG4E405.0 E4 Coarse 10,513 .500 216,980 41,798 
ACTCG4F105.0 Fl Coarse 6,650 500 123,393 21,178 
ACTCG4G305.0 G3 Coarse 7,823 500 184,170 32,812 

PCE 

344 
586 
378 
166 
142 
863 
345 
0.30 

142 - 863 

403 

143,142 
20,753 
152,164 
129,093 
388,861 
194,826 
313,472. 

Range: 500 - 10,500 500 19.600 - 217,0001,880- 41,800 20,800 - 389,000 

Mean: 6,190 500 142,000 22,200 192,000 

Notes: 
Quadrel Data: Quantitation limits are listed in the last row of the table. 
Reference Data: Values reported as "500" are actually non-detects with a detection limit of 500 ng/L. 
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TABLE A9. VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
FOR QUADREL AND REFERENCE DATA 

CSC SITE - GRID 5 

Sample Sample Soil Contaminant Concentration (ng/L) 
Name Location Tvne 1,2-DCE 1,1-DCA 1,1,1-TCA TCE 

QUADREL SAMPLER DATA 
SA 7-QUADREL A7 Coarse 0.17 0.13 26.3 3.06 
SBS-QUADREL BS Coarse 0.10 0.11 43.9 3.06 
SC7-QUADREL C7 Coarse 0.27 0.27 65.6 5.77 
SD2-QUADREL D2 Coarse 0.10 0.11 11.l 0.28 
5E3-QUADREL E3 Coarse 0.23. 0.30 20.6 3.79 
5F3-QUADREL F3 Coarse 0.19 0.15 24.2 4.7S 
5G4-QUADREL G4 Coarse 0.13 0.14 49.3 5.82 
Quantitation Limit - - 0.10 0.11 0.12 0.12 

Range: 0.10-0.27 0.11-0.30 11.1-65.6 0.28 - 5.82 

Mean: 0.17 0.17 34.4 3.79 

REFERENCE SAMPLING METHOD DATA 
ACTCG5A105.0 Al Coarse 545 500 67,314 8,995 
ACTCG5D505.0 D5 Coarse 744 500 78,631 12,097 
ACTCG5E405.0 E4 Coarse 500 500 S8,536 9,166 
ACTCG5F10S.O Fl Coarse 500 500 12,571 2.429 
ACTCG5G705.0 G7 Coarse 1,401 500 132,480 24,684 

PCE 

210 
281 
350 
57.8 
233 
251 
362 
0.30 

57.8 - 362 

249 

76,084 
99,169 
71,940 

. 24,812 
220,317 

Range: 500 • 1,400 500 12,600 - 132,000 2,430 - 24, 700 24,800 • 220,000 

Mean: 738 500 69,900 11.500 98,500 

Notes: 
Quadrel Data: Quantitatlon limits are listed in the last row of the table. 
Reference Data: Values reported as "500" are actually non-detects with a detection limit of 500 ng/L. 
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BEACON'S 

FIELD KIT GUIDE 
FOR 

EMFLUX® SOILNGAS INVESTIGATIONS 
[PLEASE READ ENTIRE GUIDE BEFORE STARTING SURVEY] 

I. General Information 

SERVICES, INC. 

www.emflux.co 

A. BEACON is furnishing this Kit to HydroGeoLogic, Inc. (HGL) specifically for use on the 
Landfill at Holloman AFB, NM. To obtain optimum results it is important that the Samplers be 
deployed as soon as possible, and retrieved 72 hours following installation. If deployment of the 
devices is delayed, please contact us as soon as possible. BEACON's phone number is (800) 878-5510. 

B. It is also essential that, prior to returning the Kit to BEACON. HGL verify that the caps are tight 
on the EMFLUX® Sampler Vials. Return the Vials and holders sealed in the inner and outer Ziploc® bags 
with the adsorbent paks. 

C. Before going to tire field please inventory the contents of the Kit, checking them against the 
enclosed list to verify item counts and to become familiar with all components. (Because the components 
are thoroughly cleaned prior to shipment, the inventory should be conducted without opening the plastic 
bags.) Note that Trip Blanks are to remain sealed throughout the Survey. 

D. Upon receipt of the Field Kit, BEACON requests that HGL sign and date the enclosed 
Chain-of-Custody Form to document receipt of the Kit. The Field Deployment Report is to be completed 
during the course of the survey. 

E. Following completion of the survey, fill out the Chai11:-ofCustody Form with the following 
information: (i) Field Sample IDs, (ii) the name and contact phone number of the person submitting the 
samples, (iii) the unique number of the custody seal that will be used, and (iv) signature and date of 
person relinquishing samples. The Chain-of-Custody Form and Field Deployment Report are to be 
returned with the Field Kit to BEACON. If possible, retain photocopies for your record. Next, pack the 
Samplers, tools, containers, sampling caps, and requisite documentation in the Field Kit, making sure the 
tools are secured and will not damage the samplers. Affix the tug-tight custody seal to the latch on the 
Field Kit, pack it in its original cardboard shipping container, and call FedEx ( 1-800-238-5355) for 
overnight shipment to: 

Beacon Environmental Services, Inc. 
Attn: Sample Receiving 
323 Williams Street, Suite D 
Bel Air, MD 21014 
410-838-8780 

NOTE: DO NOT PACK IN THE KIT OR SHIPPING BOX STYRENE PEANUTS, 
NEWSPAPER, OR OTHER MATERIALS THAT COULD CONTAMINATE THE 
SAMPLES. PLEASE A VOID SMOKING WHILE HANDLING SAMPLERS. 



II. Contents 

A. This EMFLUX® Field Kit contains the components needed for a 180-point soil-gas survey, plus 
sufficient additional cartridges for 7 trip blanks (vials labeled Trip-I through Trlp-7, not to be opened), 
and 7 extra Samplers for use in the event of breakage or accidental contamination. Jn addition, 6 extra 
transport vials are provided in case a Sampler Vial breaks during retrieval. Assuming that instructions are 
followed, due care is exercised in QNQC procedures, and timing schedules are observed, the Kit 
provides users with an extremely accurate and reliable soil-gas system. Do not open bags until 
deployment. 

Code/Item 

(I) EMFLUX® SAMPLERS 
(2) EXTRA TRANSPORT VIALS 
(3) SAMPLING CAPS (in container) 
(4) CAP STORAGE CONTAINERS 
(5) TAPPING DOWELS 
(6) STAKES 
(7) 12" LENGTHS OF COPPER PIPE (in separate box) 
(8) WIRE CUTTERS 
(9) GAUZE CLOTHS 
(10) COPPER PIPE CUTTER 
(11) SCRATCH AWL 

B. In addition to the materials found in the kit, field teams will need: 

NITRILE GLOVES 
CLEAN TOWEL 
HAMMER 

Quantity 

194 
6 

194 
5 
2 
2 

90 
2 

180 
2 
2 

ELECTRIC ROTARY HAMMER DRILL WITH 'h"-DIAMETER BIT or 
SLIDE HAMMER WITH Y2"-DIAMETER BY 3-FOOT LONG TILE PROBE 
BALL-POINT PEN and CLIPBOARD 
PIN FLAGS, WOODEN ST AKES, or OTHER LOCATION MARKERS 
FLAGGING TAPE 

C. Additional materials necessary only for deployment through asphalt, concrete, or, when 
necessary, gravel. 

ELECTRIC ROTARY HAMMER DRILL WITH I Y.."or 1 'h" DIAMETER BIT WITH 
AT LEAST 12 INCHES OF CUTTING LENGTH 
ROLL OF ALUMINUM FOIL 
DRY CONCRETE MORTAR MIX and ASSOCIATED EQUIPMENT (for temporary 
patching of the sample holes) including: 

SMALL PAIL, WATER, SMALL PLASTIC PUTTY KNIFE 
CHISEL or SCREWDRIVER (to remove the temporary patch) 
AS PH ALT COLD PATCH or CEMENT (for final repair of the sample holes) 

2 



III. Instructions 

A. GENERAL: 

Deployment and retrieval of EMFLUX® Samplers requires only one person. Separate 
step-by-step procedures are detailed below for sampling through vegetation or bare soils and for sampling 
in areas covered by asphalt, concrete, or gravel. Keep exposure of sample cartridges to ambient air to 
a minimum. 

Note: Do not deploy Samplers within 10 feet of a monitoring well, penetrometer, 
hydropunch shaft, or other intrusive sampling apparatus that potentially creates a 
preferential pathway for gases. 

REMEMBER: 

TRIP BLANKS ARE NOT TO BE OPENED. 

B. SAMPLER DEPLOYMENT: 

Note: Each Sampler contains two adsorbent cartridges. BEACON yvill analyze one cartridge per 
Sampler; however, the second cartridge in each Sampler can be analyzed as a field sample 
duplicate. HGL will note at which locations, if any, duplicates are to be analyzed by 
writing separate entries corresponding to the sample location followed by the letter "D'' 
(i.e. 3, 3-D, 4, 4-0) on the Chain-of-Custody Form. It is not necessary to alter the 
deployment pattern to have the duplicate samples analyzed. There is an additional per 
sample charge for analysis of any duplicates. 

Vegetation or Bare Soils: 

I. At each survey point, clear vegetation as necessary and, using a Yi"-diameter by 3-foot 
long probe, create a hole three feet deep. Remove the probe and use a hammer and the 
metal stake provided with the kit to widen the top four inches of the hole, if necessary. 

2. Remove one of the Samplers (a glass vial containing two hydrophobic adsorbent 
cartridges) and unwind the retrieval wire wrapped around it. Holding the capped end of 
the vial in one hand, pull the wire tight (to straighten it) with the other hand. Remove the 
solid cap on the Sampler Vial and replace it with a Sampling Cap (a one-hole cap with a 
screen meshing insert). Place the solid cap in the Field Kit. 

Note: At each sampling location, verify that the (black) sampling cap is on the vial before 
installing the Sam pier. 

3. Remove the metal stake from the hole in the ground and insert the Sampler with the 
capped-end pointing down. Push the Sampler completely into the hole (twisting 
clockwise to prevent the Sampling Cap from coming off) until it is buried approximately 
one inch below the ground surface with the wire extending above the surface. Using the 
hammer, collapse the soils above the Sampler. Coil the wire and lay it flat on the 
ground surface. Place the solid cap in the Cap Storage Container. 
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4. Close the Field Kit, and on the Field Deployment Report record: (a) sample-point 
number; (b) date and time of emplacement (to nearest minute); and (c) other relevant 
information (e.g., soil type, vegetation, proximity to potential source areas). Be sure to 
mark the sample location and take detailed notes (i.e., compass bearings and distances 
from fixed reference points). 

5. Move to next location. 

Concrete, Asphalt, or Gravel Covered Areas: 

1. At each survey point, drill a I W'- to 1 Yz"-diameter hole through the 
asphalt/concrete/gravel to bare soil using a rotary hammer drill or comparable equipment. 
This hole should be approximately 12 inches deep. Note: When one person is 
performing fieldwork, it is often more efficient to drill all sample-point holes before 
beginning Sampler deployment. 

2. When the hole through concrete/asphalt/gravel has been completed, place the shaft of the 
Yz"-diameter by 3-foot long probe into the hole and extend the hole to a three foot depth. 
Remove the probe from the hole. Next, take a 12-inch length of ~"-inside-diameter 
copper pipe and lower it into the sample hole, being careful not to touch the inside of the 
pipe. Any portion of pipe above grade is cut flush with the ground surface, using the 
copper pipe cutter. With the tapping dowel and a hammer, push or tap the pipe one inch 
into the base of the drilled hole (see attached figure). 

3. Remove one of the Samplers (a glass vial containing two hydrophobic adsorbent 
cartridges) and unwind the retrieval wire wrapped around it. Holding the capped end of 
the vial in one hand, pull the wire tight (to straighten it) with the other hand. Remove the 
solid cap on the Sampler Vial and replace it with a Sampling Cap {a one-hole cap with a 
screen meshing insert). Place the solid cap in the Field Kit. 

Note: At each sampling location, verify that the (black) sampling cap is on the vial before 
installing the Sam pier. 

4. Lower the Sampler, open-end down, into the copper pipe. 

If sampling through asphalt or concrete, bend the end of the wire over the top of the pipe 
so that the coil of wire hangs over the top and outside of the pipe. Next, plug the top of 
the hole with a wad of aluminum foil. Using the tapping dowel, push down the 
aluminum foil so it forms a seal on the copper pipe and rests W' below the surfacing. 
Cover the hole to grade with a W' thick concrete patch. [Note: A '14'' thick patch is all 
that is required. If it is thicker it will be difficult to remove during retrieval.] Next, place 
the solid cap in the Cap Storage Container. 

If sampling through gravel, extend the retrieval wire out of the pipe and plug the pipe 
with a wad of aluminum foil. Using the tapping dowel, push down the aluminum foil so 
it forms a seal on the copper pipe. Bend the wire over the aluminum foil plug and while 
the wire is extended out of the hole, cover the aluminum foil with local soil or sand. Coil 
the wire and lay it flat on the gropnd surface. Next, place the solid cap in the Cap 
Storage Container. 
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If a hole deeper than 12 inches is created, it will be necessary to use more than one wad 
of aluminum foil. In these situations, extend the wire out of the. pipe. While holding 
onto the wire, plug the top of the pipe and hole loosely with as many wads as needed. 
Before inserting the last wad of foil, bend the wire so it rests below the uppermost wad of 
foil. This will make it easy to retrieve the Sampler during retrieval. 

5. Close the Field Kit, and on the Field Deployment Report record: (a) sample-point 
number; (b) date and time of emplacement (to nearest minute); ( c) type of surfacing and 
approximate thickness; and (d) other relevant information k&_, surfacing material, 
proximity to potential source areas). Be sure to mark the sample location and take 
detailed notes (i.e., compass bearings and distances from fixed reference points). 

6. Move to next location. 

C. SAMPLER RETRIEVAL: 

Note: Each Sampler contains two adsorbent cartridges. BEACON will analyze one cartridge per 
Sampler; however, the second cartridge in each Sampler can be analyzed as a field sample 
duplicate. HGL will note at which locations, if any, duplicates are to be analyzed by 
writing separate entries corresponding to the sample location followed by the letter ~'D" 
(i.e, 3, 3-D, 4, 4-D) on the Chain-of-Custody Form. It is not necessary to alter the 
deployment pattern to have the duplicate samples analyzed. There is an additional per 
sample charge for analysis of any duplicates. 

Vegetation or Bare Soils: 

1. At each sample location open the Field Kit and place it and the wire cutters within easy 
reach. Remove a square of gauze cloth and place it and a clean towel on the open Kit. 
Remove a solid cap from the Cap Storage Container and place it on the Kit, also. 

2. Using pliers (and the scratch awl, if necessary), retrieve the Sampler from its hole by first 
pulling on the retrieval wire, then by twisting the Vial clockwise (to prevent the Sampling 
Cap from coming off). 

3. Holding the Sampler upright, clean the sides of the vial with the clean towel (especially 
close to the Sampling Cap). Remove the Sampling Cap, cut the wire from the vial with 
the wire cutters, and clean the vial threads completely with the gauze cloth. 
[Note: Completely remove the wire to ensure the cap fits tight on the vial.] 

4. Firmly screw the solid cap on the Sampler Vial and clean the vial completely with the 
gauze cloth. With a ballpoint pen record the sample number, corresponding to the 
sample location, on the cap's label. [Note: Do not use a Sharpie marker.] 

5. On the Field Deployment Report, record: (a) date and time of retrieval (to nearest 
minute); and (b) any other relevant information. 

6. Return the sampling cap to the Sampling Cap container. Fill the sampling hole with soil, 
sand, or other suitable material. 

7. After all samples have been retrieved, verify that the caps on each Sampler are sealed 
tightly, that the adsorbent paks are present in the bags containing the Samplers, and that 
the bags are also completely sealed. Place the Samplers and the provided tools and 
materials in the Field Kit. 
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Note: It is not necessary to return the gauze pads or the wire with the Field Kit, but return 
all the other materials and equipment (tools, containers, sampling caps, etc.). 

Asphalt, Concrete, or Gravel: 

I . At each sample point covered by gravel, clear away the soil or sand to expose the 
aluminum- foil-capped copper pipe. For those locations covered by asphalt or concrete, 
use a chisel and hammer to remove the concrete patch to expose the aluminum foil. 

2. Next, open the Field Kit and place it and the wire cutters within easy reach. Remove a 
square of gauze cloth and place it and a clean towel on the open Kit. Remove a solid cap 
from the Cap Storage Container and place it on the Kit, also. 

3. Remove the aluminum-foil cap, using the scratch awl as necessary, and retrieve the 
Sampler from the pipe. Holding the Sampler upright, clean the sides of the vial with the 
clean towel (especially close to the Sampling Cap). Remove the Sampling Cap, cut all 
the wire from the vial with the wire cutters, and clean the vial threads completely with 
gauze cloth. 
[Note: Completely remove the wire to ensure the cap fits tight on the vial.] 

4. Firmly screw the solid cap on the Sampler Vial and clean the vial completely with the 
gauze cloth. With a ballpoint pen record the sample number, corresponding to the 
sample location, on the cap's label. [Note: Do not use a Sharpie marker.) 

5. On the Field Deployment Report, record: (a) date and time of retrieval (to nearest 
minute); and (b) any other relevant infonnation. 

6. Return the sampling cap to the Sampling Cap container. Fill the sampling hole with soil, 
sand, or other suitable material. 

7. After all samples have been retrieved, verify that the caps on each Sampler are sealed 
tightly, that the adsorbent paks are present in the bags containing the Samplers, and that 
the bags are also completely sealed. Place the Samplers and the provided tools and 
materials in the Field Kit. 

Note: It is not necessary to return the used copper pipes, wire, or the gauze pads with the 
Field Kit, but return all the other materials and equipment (tools, containers, 
unused copper pipes, sampling caps, etc.). 

8. Fill sampling holes to grade with an asphalt co_ld patch or cement. 

JV. Forms 

The Field Kit also contains a Chain-of-Custody Form and a Field Deployment Report. 

A. The Chain-of-Custody Form is to be completed in accordance with Section I. 

B. The Field Deployment Report is to be filled out during the Survey as indicated in Section Ill. 
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ATTACHMENT C 

PASSIVE SOIL GAS 

FIELD DATA SHEETS 



w ·v HGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID (HO _ N\C:OO E.30D DATE: l6L~Lo.5 TIME: 08:5:0 
[MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPl,.ES/ 
SAMPLING METHOD: HA BLANKS ASSOCIATED WltH THIS SAMI>LE: 

LOT CONTROL#: MATRIX Sfll{E (MS;): t-.lf\ ----
(Ambient.Blank # - Equipment Blank ii -Trip Blank # - Cooler #) MATRIX Sl>IKE DUP (SD): 

CHAIN~OF-CUSTODY #: 

.,, 
SAMPLE BEG. DPETH (FT): (.I 
SAMPLE END DPETH (FT): ·-1 ;-

GRAB ('f.) COMPOSITE ( ) 

CONTAINER 

SIZE/TYPE I u 
Vial I 1 

PJD READINGS 

1st 

2nd 

~~\.\\ec\ <='-"'"\ 

~-l----+~, =- -- 3 .J\ 

PRESERVA TIVFJ 
PREPARATION 

.\COLOR: 

jODOR: 

!OTHER: 

912.9/CD 

FIELD DUP (FD): 

AMBIENT BLANK (AB): 

EQUIPMENT BLANK {EB): - ... t 

TRIP BLANK (TB): ~-~ .,-

ANALYUCAL ANALYSIS 

METHOD 
SW8260B/827()C EM FLUX 

NOTABLE OBSERVATIONS 

SAMPLE CHARACTERISTICS MISCELLANEOUS 

·-

WEATHER: SUN/CLEAR ___ ~IN __ _ WIND DIRECTION --- AMBIENT TEMPERATURE 2r.'S-" 
SlilPMENT VIA: FEDEX _x_ HAND DELIVER COURIER OTI:lER ---

HIPPED TO: 1Seaco() 
COMMENTS: _____________________________________ ~ 

sAMPLER: Bre-i--\- BroderxYl OBSERVER: 3. (;j j lfe·t-fe 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUITJNGS SL=SLUDGE 

WG=GROUNDWATER SO=SOIL 

LH;,,HAZARDOUS LIQUID WASTE GS=SOIL GAS 

=HAZRDOUSSOLIDWASTE WS=SURFACEWATER 

=BAILER 

P=BLADDERPUMP 

R=BRASSRJNG 

CS= COMPOSITE SAMPLE 

SW=SWABfWJPE . C=CONTINUOUSFL.IGHTAUGER 

BEN=BENTHIC INVERTEBRATE DT=DRIVEN TUBE 

G=GRAB 

HA=HAND AUGER'· 

H=HOLLOW STEM AUGER 

l>P=PERISTALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 



v HGL FIELD SAMPLING REPORT 
HydroGeoLoglc, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPl.E INFORMATION 

SAMPLE ID l.f\ o _ Nl.\Oo t:.L\M DATE: tD/:}./nc; TIME: di54·Q 
MATRIX TYPE: GS 

ENTER SAMPLE NUM;BERS FOR QC SAMPLES/ 
SAMPLlNG METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: --··--
MA TRIX SPIKE (MS): NA 

(Ambient-Blank I - Equipment Blanle:i - Trip Blank ff - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

' AMBIENT BLANK (AB): 

SAMPLEBEG.DPETH(Ff): Lt '' EQUIPMENT BLANK (EIJ): · ·,v 
SAMPLE END DPETH (Ff): 

qi' 

Xd TRJP BLANK (TB): 
r--

GRAB((J COMPOSITE ( ) 

CO~AINER PRESERVATIVFJ ANALYTICAL 

SIZFJTYPE I II PREPARATION METIIOD 

Vial I i SW8260B/8270C 

NOTABLE OBSERVATIONS 

PID READINGS SAMPLE CHARACTERISTICS 

1st jCOLOR: 

2nd [ODOR: 

!OTHER: 

cr:'t"l~t-0-\\ed on 0/2-t:..j !OS a.~ 0%-t..; :2 

1),.3,-,,}~-= A .f\ <.H"l'.'.\.\te \ SIA.(~ c.Q_ 

I , 'j GENERAL INFORMATION 

ANALYSIS 

EM FLUX 

MISCELt.ANEOUS 

.. 

WEATIIER: SUN/CLEAR c---~~~IN WIND DIRECTION __ _ AMBIENT TEMPERATURE "CJ'S'' 
SHIPMENT VIA: FEDEX __x HAND DELIVER__ COURIER__ OTIJER __ _ 

SHIPPED TO: Y>rocon 
COMMENTS:----------------------~--------------~ 
SAMPLER: --'t-B.L_.r_e'"--\+ __ B-=-md=· =e'-"~=tl_,_______ oBsERVER: __ -S~. G-~' '~'=e~+~Je ________ _ 

MA TRIX TYPE CODES 

DC= DRILL CUTIJNGS SL=SLUDGE 

WG=GROUND WATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE 

SE= SEDIMENT 

WS.=SURFACEWATER 

SW =SW AB/WlPE 

SAMPLING METIIOD CODES 

B=BAILER 

BP=BLADDER PUMP 

BR=BRASS RING 

CS=COMPOSITE SAMPLE 

C=CONTINUOUSRJGHTAUGER 

G=GRAB. 

FISH= FISH BEN= BENTIIIC INVERTEBRATE DT= DRIVEN TUBE 

HA=HAND AUGER,

H=HOLLOW STEM AUGER 

PP=PERISTALTIC PUMP 

SS=SPLIT SPOON 
SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-..et\Logic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Hollo1Dan LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC001-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF\o'"" N ~rD 5-0 DATE: \ OIJ.lo5 TIME: fQ:::S~ 
MATRJX TYPE: GS 

ENTER Sl\M.(>LE NUMBERS FOR QC SAMPLES/ · 
.. 

SAMPLING METHOD: HA Bl.ANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRQC SP,IKE: (MS}: }JA ----
(Ambient. Blank # - EquipmeDl BJaok .II - Trip Blaok II - Cooler If) MATRIX SPIKE DUP(SD): 

CHAIN-OF-CUSTODY #: FIELDDUP CFP); 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): '{ ,, 
EQUIPMENT BLANK (EB):· .v 

SAMPLE END DPETH (FT): 
'-/ i( 

lo< TRIP BLANK (TB): 

GRAB(~ COMPOSITE ( ) 
.--

.. CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE IH PREPARATION METHOD 

Vial I 1 SW826QB/8270C EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS j SAMPLE CHARACTERISTIGS ! MISCELLANEOUS 

1st iCOLOR: j 
!2nd !ODOR: i 

! 
:oTHER: 1 -

ll=""'-~ \ \ e c\ d'(") ·Cf'/2.C/ /OS o.+- 1-CL:Sa" t(d. ft>t.•3.~ 10 ~I- Qv-'L ~ l<~d Ai·n,~.-

~ 1'1 
a\t\. \J{l \ I so·1' \ su.\+a_CL 

1 'SlO .piw,.; • -D.- \.\__ :?A-\--.. ~ \ ,..., -
\ ! .... ..l GENERAL INFORMATION 

,.- ----·--- -. 5}.51 WEATHER: SUN/CLEAR <..__~RAIN WIND DIRECTION AMBIENT TEMPERATURE 

FEDEX_){ SHIPMENT VIA: HAND DELIVER -- COURIER 
~-

OTIJER 

SHIPPED TO: t>eo.c.on 
COMMENTS: 

SAMPLER: Brei-+ Bmde~V) OBSERVER: sl c~~ne !·~= 
MA TR.IX TYPE CODES SAMPLING METIIOD CODES 

DC=DRlLL CUTIINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUNDWATER SO=SOIL BP=BLADDER PUMP ' HA=HAND AUGER 

UI~HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS.=SURFACE WATER CS=COMPQSITE SAMPLE PP=PERJSTALTIC PUMP 

SE= SEDIMENT SW '-=SW AB/WJPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= ASH BEN= BENTHIC JNVERTEBRA TE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeoLo~}iCr in~ 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE lNFOl~MATION 

SAMPLE ID P. . _ , 
'/O · A'.Q.-,,...r:: 1.t\P 

DATE: 10/01 / t>'r TIME: l ~5 'i. 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE.: 

LOT CONTROL#: MATRIX SPIKE (MS): .~Ir-----
(Ambient.Blank// -Equipment Blank II -Trip Blank I - Cooler If) MA TRIX St>JKE DUP (SD); 

CHAIN-OF-CUSTODY #: FIELD DUP (FD); 

AMl!lENT BLANK (AB): .. 
SAMPLE BEG. DPETH (FT): 'f 

EQUIPMENT BLANK (EB):· ~ 
SAMPLE END DPETH (Fl): '(" 

TRIP BLANK (TB}: .:l 
GRAB <)c1 COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZEffYPE I u PREPARATION METIIOD 

Vial I I SW32601118270C .EMFLUX 

NOTABLE On8ERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st tcoLoR: 

\ODOR: 

;orneR.: 

I - / ' GENERAL INFORMATION 

WEA TIIER: SUN/CLEAR /5 

SHIPMENT VIA: FED EX -A
SHIPPED TO: f>eoJ'()'{) 

OVERCAST/RAIN WIND DIRECTION N ,!! AMBIENT TEMPERATURE '?J ~ ---
HAND DELIVER 

MATRIX TYPE CODES 

DC= DRILL CUITINGS SL=SLUDGE 

WG=GROUND WATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

.SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER 

~E=SEDIMENT SW=SWAB/W1PE 

COURIER OTHER __ _ 

OBSERVER: s~ ... i. c:;;: i / ("_ tt:r 
SAMPLING METHOD CODES 

B=BAILER 

BP=BLADDER PUMP 

BR= BRASS RING 

CS=COMPOSITE SAMPLE 

C=CONTINUOUSFLIGHTAUGER 

G=GRAB 

FISH= FISH BEN=BENTHIC INVERlEBRATE DT=DRIVEN TIJBE 

HA=HAND AUGER' 

il=HOLLOW STEM AUGER 

PP= PERISTALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSffiLE PUMP 

l 

I 



vHGL FIELD SAMPLING REPORT 
HydroGeologlc, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~A TION 

SAMPLE lDLtio _; A}B,q__,es~o DATE: 1c.Ll!1 L~'f" TIME: L358 

lM:ATRIX TyPE: GS 
ENTER SAMPLE NUMBER:S FOR Qc SAMPiES/ 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOTCONJROL#: _____ MA TRIX SPIKE (MS): f.]A 

(Amtiient~Blank I - Equipment Blank # -Trip Blank # ~ Cooler If} MATRIX SPIKE DUP {SD): l 
CHAIN-OF~CUS'TOl:>Y #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DP~H (Fl): '{ .. 
EQUIPMENT BLANK {EB): - ',jj 

SAMPLE END DPETH {Fl): v ~ 
TRIP BLANK (TB): :i 

GRAB() COMPOSITE ( ) 

CONTAlNER PRESERVATIVE/ ANALYTJCAL 

, SlZE!fYPE I n PREPARATION METIIOD 

·Vial I i SW8260Bl8270C 

NOTABLE OBSERVATIONS 

PID READINGS SAMPLE CHARACTERISTICS 

lst !COLOR: 

I - v ,, 
GENERAL INFORMATION 

WEATHER: ~-LEAJP'""" ____ '-----

SHIPMENT VIA: ·;EDEX _X_ 
SHIPPED TO: 6ea.con 

OVERCAST/RAIN __ _ WIND DIRECTION !J€:: 
HAND DELIVER COURIER OTilER ---

ANALYSIS 

EM FLUX 

MISCELLANEOUS 

AMBIENT TEMPERATURE ? ,)_ .1, 

COMMENTS=--------------------------------------
SAMPLER: _""'"&~e_:t+_--~B~md~~e~0-e-~Y1~----- OBSERVER: _S __ o..._..._-'---'-.~--"-l__,,__--'b,._~~~-; l_l_v___,,_tl__,...t ___ _ 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClIITlNGS SL=SLUDGE 

WG=G'ROUND WATER SO=SOJL 

B=BAILER 

BP=BLADDER PUMP 

IBR=BRASS RING LH;,.HAZARDOUS LIQUID WASfE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE 

SE= SEDIMENT 

FISH= AS~ 

WS=SURFACE WATER CS=COMPOSITE SAMPLE 

SW=SWAB/WJPE C=CONTINUOUS FLIGHT AUGER 

BEN=BENTIIIC INVERTEBRATE DT=DRJVEN TIJBE 

G=GRAB 

HA=HAND AUGER' 

H=HOLLOW STEM AUGER 

PP=PERISTALTIC PUMP 

SS=SPLIT SPOON 

SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLEIDLF)o - A~ ['TC-I) 
DATE: 10/tAr TIME: /~.Ji . ,,_ 

MATRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

" 

SAMPLING MEfHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: ---- MATRIX SPIKE {MS): All\ 
(Ambient. Blank I - Equipment Blank I/ - Trip Blank I/ - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF~cusroDY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BER DPETH (Fl): '{ -" EQVIPMENT BLANK (EB): - 1/ 

SAMPLE END DPETH (Fl): '{" 
TRIP BLANK (TB}: l 

GRAB)<' COMPOSITE ( ) 

CO~TAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZEJTYPE I II }>REPARATION METHOD 

Vial I 1 SW,t1260B/8210C EMl'LUX 

NOTABLE OBSERVA110NS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst \COLOR: 

nd 

\OTHER: 

WEATHER: SUN/CLEAR f OVERCASTJRAIN __ _ WIND DIRECTION A)/; AMBIENT TEMPERATURE 9 l. ' 
SHIPMENT VIA: FEDEX X HAND DELIVER COURIER OTHER 

-~-

SHIPPED TO: 6eC2'cO() 
OMMENTS: 

SAMPLER: -B=-r_e_+-\-___ B_md __ .e_c:e-_Y1 _______ o_B_sER_v_E_R_:_-:;:;--=_~""""--...--L--&-~--=_.~,-,~-· -_ -----
MA TIUX 1YPE CODES SAMPLING ME1110D CODES 

DC=DRILL CUTTINGS SL=SLUDGE 

WG=GROUNDWATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE WS_=SURFACE WATER 

B=BAILER 

P=BLADDER PUMP 

R=.BRASS RING 

S=COMPOSITE SAMPLE 

E=SEDIMENT 

SH= FISH 

SW=SWAB/WJPE C=CONTINUOUS FLIGHT AUGER 

BEN=BENTHIC INVERTEBRATE =DRIVEN TUBE 

G=GRAB· 
: 

HA=HAND AUGER 

iI=HOLLOW STEM AUGER 

PP= PERISTALTIC PUMP 

SS=SPLIT SPOON 

SP= SUBMERSIBLE PUMP 

I 



11 HGL FIELD SAMPLING REPORT 
_ HydroGeologic, Inc 

LOC~TION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID uio ~ IJ 'I 00 £'lo c DATE: 1r,/t/1>r TIME: l'f.J~ 

MATRIX 'fJPE: GS ENTER SAMPLE NUMBERS FOR QC SAMPL~S/ 
SAMPLING METHQik HA BLANkS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL If: MATRIX SPIKE {MS): 1.lft 
--·-·-

(Ambient-Blank # - Eqilipment Blank i -Trip Blank # - Cooler #) MATRIX SPIKE l)UJ' (SD): 

CHAIN-OF-CUSTODY #: 

. 
SAMPLE BEG. DPETH (Fl): '{ '' 

SAMPLE END DPETH{Fl): ·-r •/ 

GRAB~ COMPOSITE ( } 

CONTAINER 

SJZE/TYPE I u 
Vial I 1 

PIDR~INGS 

1st 

nd 

tz11•~ 
} .... .,.,J..~.\ 

PRESERVATNFl 

PREPARATION 

!COLOR: 

!OTHER: 

FIELD DUP (FD): 

AMBIENT BLANK (AB): 

EQUIPMENT BLANK {EB):, \ V 

TRIP IJLANK (TB); , 

ANALYTICAL ANALYSIS 

METHOD 
SW82CSOBl8210C EMFLUX 

NOTABLE OBSERVATIONS 

SAMPLE CHARACTERISTICS . MISCELLANEOUS 

.. 

~o~J,~~'-""~~~~"-----==-=~=---''----"'i.P..-'"--=~=>...-<-="""''-SJ~'2+~------~~~~~--t 

WEATIIER: SUN/CLEAR )( OVERCAST/RAIN __ _ WIND DIRECTION tJL: AMBIENT TEMPERATURE <f J ~ . 

SlllPMENT VIA: FEDEX --2:{_ HAND DELlVER COURIER OTIIER __ _ 

HIPPED TO: 6eo.con 
COMMENTS:-==------~-------------~--------:___-----~~ 

sAMPLER: -+B-"r:...:e::....4-\--=-_B-=-=n:xl~=e.,_,,r5e=V)_,__ ____ _ 
MA TRIX TYPE CODES 

DC= DRILL CUTIINGS 

WG=GROUND WATER 

SL=SLUDGE 

SO=SOIL 

UI~HAZAROOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE 

SE=SEDIMENT 

WS;=;SURFACEWATER 

SW =SW AB/WIPE 

OBSERVER:~"~·- .. l c;;::;zi I~ 
SAMPLlNG METHOD CODES 

B=BAILER 

BP=BLADDER PUMP 

BR=BRASS RING 

CS=COMPOSITE SAMPLE 

C=CONTINUOUSFLIGHTAUGER 

G=Gm· 

HA=HAND AUGER 
,-

FISH= FISH BEN='BENTIIIC INVERTEBRATE DT=DRIVEN TIJBE 

H=HOLLOW STEM AUGER 

PP=PERJSTALTIC PUMP 

SS=<SPLJT SPOON 

SP=:oSUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologfc, !nc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID tfl\1 _ 
A} 'loc· t! '1L'C> 

DATE: ,, I.! Lor. TIME~ /'>Yb 

MATRIX TYPE: GS 
ENTER SAMfLE ~U~ERS FOR QC SAMPLES/ 

-

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH TBIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): MA - ---
(Ambient-Blank I - Equipment ·Blank H - Trip Blank II - Cooler II) MATRIX SPIKE DlJP (SD): 

CHAIN-OF-CUSTODY#: HEID DUP (FD): 

AMBIENT BLANK. (AB): 

SAMPLE BEG. DPETH (FT): 41 '' EQUIPMENT BLAN{{ (EB): ·V 

SAMPLE END DPETH (FT): t./ ., 
TRIP BLANK. (:rB): I 

GRAB (/4 COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALY11CAL ANALYSIS 

SIZE/TYPE I n PREPARATION METilOD 

Vial I 1 SW8260B/11210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS l SAMPLE CHARACTERISTICS f MISCELLANEOUS 

Isl !COLOR: ' 

;zoo ~ODoR: ' ~OTHER: ? 
I 

!r~.f...t4;} 1rJd "!he./o-s 

.Buv.-k?.!'~ __ "J),..p/'1-. .j , 
__.s;~- .... 1h .... (fl L/ ~ ;;AA , 

/ G1t'.N1i'.liA 1 INFORMATION 

WEATIIER: SUN/CLEAR X OVERCAST/RAIN WIND DIRECTION AJC: AMBIENT TEMPERATURE 92° 

SHIPMENT VIA: FEDElC x· HAND DELIVER COURIER -- OTIIER: --.-
SHIPPED TO: f>eo_r()(} 

COMMENTS: 

SAMPLER: Bre+\- Broder-:e.Y! OBSERVER: _:::;:;~~'"-- G-11.J:l~-
MA TR1X 1YPE CODES SAMPLING METHOD CODES 

DC=DRJLL CUTTINGS SL=SLUDGE B=B.AILER G=GRAB 

WG=GROUND WATER SO'-"SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH= HAZARDOUS LIQUID W ASfE GS""SOILGAS ~R=BRASSRING H=HOllOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER (:S=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE C=CONTINOOUSFLIGHTAUGER SS=SPLIT SPOON 

ASH= ASH BEN=BENTIIIC INVERTEBRATE DT= DlUVEN TIJBE SP= SUBMERSIBLE PUMP 



THGL FIELD SAMPLING REPORT 

LOCATION: Ho11oman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Samplmg 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDL(~ _,.:, 'l c·- DATE: f~ t ,Jor TIME: l'!{'f):. 
I · ·CO ..leO ...-

MATRIX TYPE: GS 
ENTER SAMPLE N.UM;BERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
(Ambient-Blank II - Equipment Blank: ii -Trip Blank # - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FJELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG •. DPETH (FT): 'f.., 
EQUIPMENT BLANK {EB);· ' f 

SAMPLE END DPETH (FT): 'I., 
TRIP BLANK {TB): I 

GRAB C"fi COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METHOD 

Vial I I SW3260.B/8270C EMFLµX 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOU$ 

jCOLOR: 

2nd fODoR: 

!OTHER: 

i.;.:+f;; ./~'jV ~ ;~;;; "t· 5· > -.~ 
~J ..... lt_ I ft_ J. )-

WEATIIER: SUN/CLEAR )(_ OVERCAST/RAIN WIND DIRECTION ML AMBIENT TEMPERATURE ?.1 • 
> ---

SHIPMENT VIA.: FEDEX ~ HAND DELIVER COURIER OTHER __ _ 

HIPPED TO: f>eDJ n 

MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUITINGS SL= SLUDGE 

WG=GROUND WATER SO=SOIL 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS 

SH=HAZRDOUS SOLID WASTE 

SE=SEDIMENT 

WS=SURFACE WATER 

SW=SW AB/WIPE 

B=BAILER 

P=BLADDER PUMP 

R=BRASS RING 

CS=COMPOSITE SAMPLE 

C=CONTINUOUSFLIGHTAUGER 

ASH= ASH BEN=BENTHICINVERTEBRATE DT=DRIVEN TUBE 

G=GRAB ,. 
HA=HAND AUGER 

H=HOLLOW STEM AUGER 

PP=PER1STALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC:-.eoLogic, Inc 

LOCATION: l:lolloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE JNFORMATION 

SAMPLE ID lf~ ....., Ai'lt>o C-~o DATE: Lo l) lc..r TIME: [S'S~""" 

MATRIX T)"PE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING MEFHOD: HA BLANKS ASSOClATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): t-JA 
----

(Ambient.Blank II - Equipment Blank l -Trip Blank # - Cooler If) MATRIX SPIKE DUP {SD): 

CHAJN-OF~CUSTODY #: FIEU) DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'I~ 
EQUIPMENT BLANK (EB):. 'V .. 

SAMPLE END DPETH (FT): 'i 'I 
TRIP BLANK (TB): I 

GRAB94 COMPOSITE ( ) 

CONTAINER l>R.ESERV A TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I " PREPARATION METHOD 

Vial I i SW8'i60BJ8270C EMFUIX 

NOTABLE OBSERVATIONS 

PID. REAOINQS 
; 

SAMPLE CHARACTERJSTICS MISCELLANEOUS 1 
1st jCOLOR: 

2nd fODOR: 
tOTHER: 

TA:;/.J.-t... ~ e /.{, o 1 "1/JS/t.S-

B~G'~ Jy;f/.. 3/( :S::;,JJJ.L.• <? .. /'' 6-v.J . 0 / GENl~.A.I INFORMATION 

WEATHER: SUN/CLEAR £_ OVERCAST/RAIN . WIND DlRECTION Nl- AMBIENT TEMPERATURE ?JI' 

SHJPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

!SHIPPED TO: 6fur'()(l 

COMMENTS: 

SAMPLER: B'e~ Bn:x:ler.=e.Vl · OBSERVER: 
~· 

- .:::>o.........---1.. b=': I / .. .:tb:; 
MATRIX 1YPE CODES SAMPLING METHOD C::ODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG==GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASSRING H=HOILOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDJMENT SW=SWABIWIPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= ASH BEN=BENTIIlC INVERTEBRATE DT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



-vHGL FIELD SAMPLING REPORT 
HydroC-.eoLoglc, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Ho1loman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFOl~MA TION 

SAMPLE IDL(r,} 
- N~N-"' t'.3C-o DATE: tt>fl hYS' TIME: l55-Y 

MATRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLlNG METHOD: HA BLANKS ASSOCIATED WJTH THIS SAMPLE": 

LOT CONTROL II: MATRIX SPJKE (MS): >JI\ ----
(Ambienr-Blank # -Equipment B13.nk I ~Trip Blank: II - Cooler I) MATRIX SPIKE DUP (SD): 

CHAJN-OF~CUS'(ODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (ff): I{"' 
EQUIPMENT BLANK (EB): -

.,~ 

SAMPLE END DPETH {Fl): V" 
TRIP BLANK (TB}: I 

GRAB<'/> COMPOSITE ( } 

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METHOD 

Vial I i SW8260B/8270C EM FLUX 

" 

NOTABLE OBSERVATIONS 

PIO READINGS ! SAMPLE CHARACTERISTICS ' MISCELLANEOUS I 
1st [COLOR: ' ~ 
2nd !ODOR: ' ' 

!OTHER: l 

;h:. fe-.U< c} i/,,()C"' -1J~l< /o.)"' 

&.J.crl, D~;Jt. ~ 441 _n ... L c! if '' i>o,, , {) / GE ,!1 lNFORMA TION 

WEAIBER: SUN/CLEAR :x OVERCAST/RAIN WIND DIRECTION N(- AMBIENT TEMPERATURE '1J. c 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: B>eo.con 
COMMENTS: 

SAMPLER: Bre-\+ Bmde~V) OBSERVER: ,,s;:_.__.-.L_ ~,-,~ 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CtrITINGS SL=SLUDGE B=BAILER G=GRAB· -
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH =HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH =HAZRDOUS SOLlO WASTE WS_=SURFACEWATER CS=COMPOSJTE SAMPLE PP=PERJSTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WJPE iC=CONTINUOUS FLIGHT AUGER SS=SPLJT SPOON 

FISH= FISH BEN= BENllUC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE lD Lt=:JO -A}&o.c- f!= Jot) DATE: I c.[1/oJ- . TIME: L"c·rc 
MATRIX TYPE: GS 

.. 
ENTER SAMPLE NU~ERS FOR QC SAMPLES/ 

-

SAMPLING METHOD; HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIJ(E (MS): NA 
----

(Ambient.Blank..# - EquipmentBlank #·Trip Blank # - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY If.: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'I,, . 
EQUIPMENT BLANK (EB):· 'i ~ 

SAMPLE END DPETH (FT): <-F Ir 
I 

TRIP BLANK (TB); J 
GRAB f;0 CQMPOSlTE ( ) 

CONTAINER PRESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION METHOD 

Vial I i SW82608/8210C EM FLUX 

NOTABLE OBSERVAnoNS 

PID READINGS ' SAMPLE CHARACTERISTICS . t MISCELLANEOUS 
' 

Isl XcOLOR: \ 
2nd ;ot>oR: ' ' ' 

!OTI-IER: 
; 

~ 

1.r~.>1Jhd 11.10 "I /:J E!A5' 
~ 

11. n ~ /JtJ. : -.J.. J41 I ~c...JJJ~,_ rl <A-J./._ - ¥ ,, /Jfl;A 6.,,..~_·v<l ("._,v-(. ( y •'} 
f I' I ' GENEi<AL INFORMATION ·" 

WEATIIER: SUN/CLEAR Y. OVERCAST/RAIN WIND DIRECTION /J €- AMBIENT TEMPERATURE 9.J" 
SHIPMENT VIA: FEDEX1_ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6Pn.r()() 

COMMENTS: 

SAMPLER: Brett '£S,ode~VI OBSERVER: .c--· L 
.;:;;::. £l=i ..... &Li-;~ 

MATRIX TYPE CODES SAMPLING ME1HOD CODES 

DC= DRILL CU1TINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP ' HA=HAND AUGER 

ILH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISfl BEN= BENTIIlC INVERTEBRATE DT=DRIVEN TUBE . SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroG-eoLogit, lrK 

I LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF~IO PROJECT NO: AFC002-037--04-02-03 

SAMPLE INFORMATION 

SAMPLE IJ) . · Al 
tf~ - "'"'" 6 '2.0(. .. 

DATE: 10 [1 /or TIME:1 /~.,, 

MATRIX TYJ>E: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLE$/ 

--· 

SAMPLING METHOD: l:IA BLANKS ASSOCIATED wirn Tms SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): /VP. ----
(Ambient-Blank# - Eq\Jipmeut Blank it- Trip Blank# - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB}: 

SAMPLE BEG. DPETH (Fl): 'f 'l 
EQUIPMENT BLANK (EB);· ,~ 

SAMPLE END DPETH (Fl): Y •r 
TRIP BLANK (TB): i 

GRAB~· COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYS1S 

SIZE/TYPE I u PREPARATION METIJOD 

Vial I 1 SW8260Bl8270C EMFLUX 

. NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS i MISCELLANEOUS 1 

!st jCOLOR: I 
2nd \ODOR: ! 

)OTHER: 
; 
; 

:u.~1.Jt..() (2 u .. 1,i. 9h.e/os- ~ 

x 'Jhd}.. - 3 ,/I t*9 /_ ~.,ft,Jl Q '/I• btJtJ.. 
' I/ (/ 

, 
/ Gm<ffiRAL INFORMATION 

WEATIIER: SUN/CLEAR x OVERCAST/RAIN WIND DIRECTION /VC AMBIENT TEMPERATURE 1J't 

SHIPMENT VIA: FED EX -y HAND DELIVER COURIER anIER -- --
SHlPPEDTO: "beor..on 
COMMENTS: 

SAMPLER: &e-i-+ tsm:\erYV1 OBSERVER: ~_,__o_L_ G:~\1~ 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTTINGS SL=SLUDGE B=BAlLER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

U:l;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASSRING H=HOLLOW S1'EM AUGER 

SH=HAZRDOUSSOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTICPl!MP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= F!Sli BEN=BENTilIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC~uLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF~l() Soil Gas Sampling l 
SITE: LF-10 PROJECT NO: AFC002-037--04~02-03 

SAMPLE INFORMATION 

SAMPLE ID lf M - Al c;~ £}.{)(.) DATE: 11>/1 /o:r- TIME: Lt .. 1 c.c. 

MA TRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC ~Alv,lPLES! " 

·SAMPLING METHOD: HA BLANKS ASSOCIATED WITII 1HIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): JJA ----
(Ambient.Bfank 8 - Equipment Blank II - Trip Blank 8 - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): .., t 

EQUIPMENT BLANK (EB):· •' 
SAMPLE END DPETH (FT): 'i " 

TRIP BLANK {TB): I 
GRAB!jf COMPOSITE ( ) 

CONTAINER PRE.SERVA TIYEJ ANALYTICAL .ANALYSIS 

SIZE/TYPE I II PREPARATION METHOD 

Vial I i SWllT60B/8270C EMfl;.UX 

NOT ABLE OBSERVATIONS 

PIO READINGS l SAMPLE CHARACTERISTICS l MISCELLANEOUS I 
lst !COLOR: i 

2nd [ODOR: 
OTHER: i 

:h~i.J..k,) '"' 16' 1/.iG/or 
. 

:R. j).._,.,~.J, • ··d _. b•A I So71n.1ic. /),/)-1/. ' </" l<W , V' 
, , 

GENE~ INFORMATION 

WEAIBER: SUN/CLEAR -/. OVERCAST/RAIN WIND DIRECTION NE AMBIENT TEMPERATURE raz ... 
SHIPMENT VIA: FED EX y._ HAND DELIVER COURJER OTIIER -- -- --
SHIPPED TO: 'E>ea.c__an 
COMMENTS: 

SAMPLER: Bre~ Brodec:eY1 ~I 
OBSERVER: - ·;::::-<"'-"-'.~ c;;;;;·i1 ~ 

MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClTITINGS SL=>SLUDGE B=BAILER G=GRAB · 

WG =GROUNDWATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS.=SURFACE WATER CS=COMPOSITESAMPLE PP=PERIST ALTIC PUMP 

SE= SEDIMENT SW =SW ABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISJJ BEN =BENTIIIC INVERTEBRATE DT=DRIYEN TUBE SP= SUBMERSIBLE PUMP 



11 HGL FIELD SAMPLING REPORT 
HydroC-,eologic. In::: 

-
LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002--037-04-02~03 

SAMPLE INFORMATION 

SAMPLEJDVlo - JU 7ot> £~00 DATE: 1o [, /.,,- TIME: lfel1 
MATRIX TYPE: GS 

ENTER SAf..1PLE NUMBERS FOR QC SAMPLES/ 
., 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL ff. MA TRIX SPIKE ™S): NA ----
(Ambient.Bliink # - Equipment Bfank ii - Trip Blank # - Cooler II) MA TRIX SPIKE DUP (SD): \ , 
CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): Cf It 

EQUIPMENT BLANK (EB):· 
~ .... 

SAMPLE END DPETH {Fl): <14' 
TRIP BLANK (TB): I 

GRAB_0 COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I 1 SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst !COLOR: 

2nd '.ODQR: 

iOTHER: 

.}-~t.J.L. ~ I ~ i 1 ?/:l.8 /o.r 

J!. . 1).-c.f) fl.. . . J,/1 .A..,.,,, I .5--•.. ~ ,,/.. i7-u1:J-/, 
., ./ j 

~· Jw - Pl f , 
I v v I f;ENERAL'iNFORMAflON 

-~ " IV& ~rJ.. .. 
WEAIBER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDEJC-4 HAND DELIVER -- COURIER -- OIBER 

SHIPPED TO: !Seo..r_,()n 
COMMENTS: 

SAMPLER: Bre-\-\- Bmder:.=evt c-·.i 6". ~ OBSERVER~, .. -~ ~ ~; , I~:_. _' -· 
MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC= DRILL ClJITJNGS SL=SLUDGE !B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER' 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS:==SURFACE WATER CS= COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

ASH= ASH BEN=BENTillC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
Hydr0Ge0Logk, inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDLf'° 
- /.j 'lcr t:: 3~<" 

DATE: ,.._. i • /r:,-} TIME: thl~ 
MATRIX TYPE: GS ENTER, SAMPLE NUM~ERS FOR QC SAMPLES/ 
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE~ 

LOT CONTROL#: M\:m.JX SPIKE (MS): µA 
----

(Ambient.Blank U - Equipment Blank i -Trip Blank II - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMBIENT BLANK (AB}: 

SAMPLE BEG. OPETH (FT): 1./ • EQUWMENT BLANK (EB):, '( 

SAMPLE END DPETH (FT): 4 " 
TIUP BLANK (TB): I 

GRAB(/j COMPOSITE ( ) 

CO~TAINER . PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METHOD 
Vial I I SW82609IS21UC EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS i SAMPLE CHARACTERISTICS MISCELLANEOUS . l 

1st lCOLOR: 

~ \ODOR: 

jOTHER: 

t->-U-k...U..,) /t.J..7 "';/Jo/D}-

13.o.,~~. .:l_ji hj..> /I ._J~·'>'-tJ-l-· r:::~ .,, ~ JM , .. '.,/ ' \J~"' ... - A I INFORMATION 

WEATIIER: SUN/CLEAR . >< OVERCAST/RAIN WIND DIRECTION IJE AMBIENT TEMPERATURE C/.z • 

SHIPMENT VIA: FED EX ::><-- HAND DELIVER COURIER OTIIER -- -- --
SHIPPED TO: f>fuf'__o(l 

COMMENTS: 

Bre+\- &ncier..':e.YI < &~1r~ SAMPLER: OBSERVER: ·:~-A,J.. 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CtrITINGS SL=SLUDGE IB=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH=HAZAROOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS.=SURFACE WATER CS=COMPOSITESAMPLE PP=PERIST ALTIC PUMP 

SE=SEDIMENT SW =SW ABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE DT= DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



v HGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

kocATION: Hollonian AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDirtc- -~}.; tc'C t! iL"t>, DATE: t!JI • /,,,- TIME: lWC:. 
MATRIX T)'PE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
~AMPLING METHOI): HA BLANKS ASSOCIATED wrrn THIS SAMPLE: 

J.,OT CONTROL#: -. ___ MATRIX SPIKE (MS): kl A-

(Ambient.Blank; I - Equipment Blank; H - Tiip Blank II· Cooled') MA TRIX SPIKE DUP {SD): 

CHAIN-OF-CUSTODY#: FIELD DUP {FI>): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): <I ,, 
EQUIPMENT .BLANK (EB):· 

,.,, 
sAMPLE END DPETH (FT): L/ ·-

TRIP BLANK {T.8): I 
GRAB (j) COMPOSITE ( ) 

cCONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION METHOD 

Vial I i SW8260Bl82:JOC EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS ; SAMPLE CHARACTERISTICS t MISCELLANEOUS 

Isl !COLOR: ! 
··'2nd !ODOR: ~ 

jOTHER: t 

lr,..!;/~U.. (·) c!./(,;/7 "'f/J.<;./~!. 

/:!,.l),,r1ti. -311 J.~, // ,_5~/.Jl, ddJlt y , . .bq,4_ 6 '·C· -.,.__! (~;\/"(_,_ ( ;)_'' 
, 0 :1 / , 

GENERA'i.. INFORMATION 

WEATIIER: SUN/CLEAR y OVERCAST/RAIN WIND DIRECTION ;le AMBIENT TEMPERATURE 7'/ ... 

SHIPMENT VIA: FEDEX_L!,. HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 5enc.on 
COMMENTS: 

SAMPLER: Brei-\- Brodec:e..VI OBSERVER: ..s::..~ b;·l/.Jk 
MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER;· 

LH;,,HAZAROOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLlD WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE· C=CONTINUOUS FLIGHT AUGER SS= SPLIT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: HoIJoman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037--04-02-03 

SAMPLE INFORMATION 

SAMPLE ID U.ro 
_..c ,IJ'tie. <:: 3~o DATE: ft.>l 1 l21~ TIME: Lio 3,: 

MATRIX TYPE: GS 
ENTER SAMl>LE NUM;BERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): N~ 
-----

(AmbieJ)!-Blankl- Equipment Blank.# -Trip Blank fl - Cooler.fl) MATRIX. SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (FT): 
.., .. ', EQUIPMENT BLANK (EB}: 

SAMPLE END DPETH (FT): 9'' 
j TRIP BLANK {TB): 

GRAB~ COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I , PREPARATION METHOD 

Vial I l SW82(,()Blll270C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS .t SAMPLE CHARACTERISTJCS ~ MISCELLANEOUS 
' 

1st !COLOR: I 
!2nd !ODOR: 

' 
lOTHER: i 

I . 
r...s/.J.1,.1\ c.~ /' J'J 'f/,;.e,h,-

I!. D-c..nf J... ., 1? fl i. ..... /1 ,s;;,,,._u.l._,. ('/01/J. - 'T •. _,l/J 
/ J' / / / G 'T INFORMATION 

WEATIIER: SUN/CLEAR )l OVERCAST/RAIN WIND DIRECTION #E AMBIENT TEMPERATURE v,;~ 

SHIPMENT VIA: FED EX ·-r: HAND DELIVER COURIER OTIIER -- --
SHIPPED TO: °f>eCA.ron 
COMMENTS: 

SAMPLER: Bre-\-\- Bn:x:!ec:eY1 OBSERVER: 
C--' ''Jt.~ • ._L c;-.,~ 

MA TRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTTJNGS SL=SLUDGE B=BAILER G"'GRAB 

WG=GROUND WATER SO=SOJL BP= BLADDER PUMP HA=HAND AUGER,-

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS lBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERIST ALTIC PUMP 

SE=SEDIMENT SW =-SW ABtwlPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



'THGL FIELD SAMPLING REPORT 
HydroGeologic, rnc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-IO Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOl-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDu1v - Al'l.J~ &; ;{e;,f) 
DAT,E: lc.l • lor TIME: Lt:Jfl 

MATRIX TYPE: GS 
ENfER SAMPLE NU~ERS FOR QC SAMPLES/ 

.. 

SAMPLING MErtlOD; HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): ,Jtt 
-,---

l (AmbienfBlank II - EqUipnient '.BlaQlc if,-TrlpBlank II - Cooler'//) MATRIX SPIKE DUP (SD): 

CHAIN-OF,.CUSTODY #; FIELD DUP .(FD): ' 
AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): &/" 
EQUIPMENT BLANK (EB):, I' 

SAMPLE END DPETH (FT): 'I ¥ 

TRIP BLANK (TB): , 
GRABpef COMPOSITE,( ) 

CONTAINER PRESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METHOD 

Vial I 1 SW8260BJ8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS . J, SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st )COLOR; 

2nd JODOR: 
!OTHER: 

~!,µt..,l /r.-J7 '/ /.Jo/o~· 
. 

A· lJ-<tJth di! k/I ii 5~,,.;;.:, ,.}q);J. 1"h4-, l I , , 
GENE~ INFORMATION 

WEATIIER: SUN/CLEAR '>( OVERCAST/RAIN WIND DIRECTION 1\16 AMBIENT TEMPERATURE 'Y- .. . 
SHIPMENT VIA: FED EX Y- HAND DELIVER COURIER OTHER -- --
SHIPPED TO: ·f>eCACO() 
COMMENTS: 

SAMPLER: Bre'1+ Broder::e.Vl OBSERVER; ~.,.1.._ b.; l l J:tQ__ 

MA TRi:x TYPE CODES " SAMPLING METIIOD CODES 
DC= DRILL CUTfINGS SL=SLUDGE B=BAILER G=GRAB' 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS.=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

FISH= FISH BEN =BENTHIC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-..eulogic, lnc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037~04-02-0J 

SAMPLE INFORMATION 

SAMPLE ID:,. c)V. _ Al ·)DC- C:3c-o 
DATE: l~lu1/or ·. T1ME: !&'Ir 

[MATRIX TYPE: GS 
EN'.fER SAMJ>LE..NUMBERS FOR QC SAMPLES/ 

·-

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SI'Jlql (MS): NA ----
(Ambient.Blan1' # - Equipment Blank it -Trip Blank # • Cooler If) MATRIX SPIKE DUP ($1)): I 

CHAIN-OF~CUSTODY #; I:IELD ,DUP ($): 

AMBIENTiU.A.NK {AB): 

SAMPLE BEG. DPETH (FT): 
EQU1PMEJilTBLANK (EB):- ''/ 

SAMPLE END DPETH (FT): 
TRIP BLANK (TB): l 

GRAB'fJ COMPOSITE ( ) 

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION .METIIOD 

Vial I 1 SW~roJl/112'70C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst ~COLOR: 

nd lODOR: 
!OTHER: 

£d ,D.n.'1LJ INFORMA 110N 

WEA TIJER: SUN/CLEAR °X OVERCAST/RAIN __ _ WIND DIRECTION /\J £:: AMBIENT TEMPERATURE ?.J " • 
SHIPMENT VIA: FEDEX ___;L_ HAND DELIVER COURIER OTHER ---
SHIPPED TO: 'f>eD..J () 
COMMENTS:__,,------~--------------~---------------~ 

SAMPLER: Brett Br-oder:::eV) OBSERVER; S ..... wL fut l ~ 
MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL CUITINGS SL=SLUDGE 

WG=GROUND WATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE 

SE= SEDIMENT 

WS~SURFACEWATER 

SW =SW AB/WIPE 

B=BAILER 

P=BLADDER PUMP 

R=BRASSRING 

cs~cOMPOSITESAMPLE 

C=CONTINUOUS FLIGHT AUGER 

FISH= FISH BEN=BENTIJIC INVERTEBRATE T=DRIVEN TIJBE 

G=GRAB· 

HA=HAND AUGER 

H=HOLWW STEM AUGER 

PP=PERISTALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 

1. 



FIELD SAMPLING REPORT 
f!ydrc>C~cLogic, Inc 

I LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID liio _ AJ iOOci l"C' 'loo DATE: tbl' lo~ TIME: L fl. '5.""'f 

!MA.TRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA ~LANKS ASSOCIATED WITII TRIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): tJA-
----

(Ambient-Blank# - Equipment Blank# - Trip Blank # - Cooler #) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DllP {fD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Ff): ·'/ ., 
EQUIPMENT BLANK (EB):· ~!/ 

SAMPLE END DPETH (Ff): 
.., .. 

TRIP BLANK (TB): ; 
GRAB}() COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I , PREPARATION METIIOD 

Vial I 1 SWll260B/8270C J::MFLUX 

NOT ABLE OBSERVATIONS 

PIO READINGS ~ SAMPLE CHARACTERISTICS MISCELLANEOUS 

Isl ]COLOR: 

2nd loooR: 
· jOTHER: :t;:: ::;,l"lt--C<._ 

$ j ;1,,·pf 1/J.8/ul 
. 

b.Du.i~ ~,.?. 1., }.., .. <:"'. .A f • Veil~ . (j I I GENERAL INFORMATION 

WEA1HER: SUN/CLEAR x OVERCAST/RAIN WIND DIRECTION N~ AMBIENT TEMPERATURE 9:1.. 11· 

SHIPMENT VIA: FEDEX__L HAND DELIVER -- COURIER -- OTilER 

SHIPPED TO: f>ea_r()() 

COMMENTS: 

SAMPLER: Bre-\+ . £Smder2e.Vl OBSERVER: 
c-· ~::.::~--l ~.IC~ 

MATRlX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOJL IBP=BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW= SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN= BENTillC INVERTEBRATE DT=DRIVEN 11JBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, lnc 

LOCATION: HolJoman AFB, NM PROJECT NAME: Ho11oman LF-10 Soil Gas Sampling 

SITE: LF"IO PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFOl~MATION 

35C--~ .:;.> 
SAMPLE ID ij10 _ A.Jitoo ...,~~ - "'= DATE: 1 .;5 lt l'2£ TIME: / lt>S-<o 

MATRIX T)'PE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS AssocIA TED wrrn Tfils SAMPLE': 

LOT CONTROL#: MAJ"RIX SPIKE (MS): /'SA ----
(Ambient.Blank H ~Equipment Blank # - Trip Blank #. - Cooler lf) MATRIX SPIKE DUP (SD): 

CHAIN-OF.,.<:;USTODY #: FlELD DVP (FD): 

AMBIENT BLANK (AB}: 

SAMPLE BEG. DPETH (FT): '{ '' 
EQUIPMENT BLANK (EB):· ,v 

SAMPLE END DPETH (FT): 4 '' 
TRlP BLANK (TB): t 

GRAB94 COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I n. PREPARATION METHOD 

Vial I i SW82roBJS270C a,FJ.UX 

. NOTABLE OBSERVATIONS . 

PID READINGS SAMPLE CHARACTER1$TICS MISCELLANEOUS 

1st jCOLOR: 

~ODOR: 

lOll-IER: 

WEAlHER: SUN/CLEAR )< OVERCAST/RAIN __ _ WIND DIRECTION /Jl:- AMBIENT TEMPERATURE C/J. c 

SHIPMENT VIA: FEDEX __£ HAND DELIVER 

SHIPPED TO: beacon 
COURIER omER __ _ 

COMMENTS:___,,,-------------------..,-------------------~ 

SAMPLER: _ _,._B~r_ec_-i--\-__ l'S~rod~· ·~er::e.~· ~Vl~-----
MAT.Rix TYPE CODES 

DC= DRIU... CUTTINGS SL=SLUDGE 

WG=GROUND WATER SO=SOJL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOl.lD WASTE WS.=SURFACE WATER 

SW =SW ABIWIPE 

SAMPLING METIIOD CODES 

=BAILER 

BP=BLADDER PUMP 

BR= BRASS RING 

CS= COMPOSITE SAMPLE 

C=CONTINUOUS FLIGHT AUGER E=SEDIMENT 

FISH= FISH BEN=BEN1HIC INVERTEBRATE DT=DRIVEN TUBE 

HA=HAND AUGER' 

H=HOLLOW STEM AUGER 

PP==PERIST ALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING IIBPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LJ--=\i>-- NO\O E"() 
DATE: i O/;)fQ~ TIME: l/Q<; 

MATRIX TYPE: GS 
ENTER SAMPLE ~ERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX Sl>llCE'{MS): .NA -· ~·--
(Ambient~Blank II - Equipment Blank # - Trip Bla.nk # - Cooler II) MADUX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: . FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): '-I 1, 
EQUIPMENT BLANK (EB):· .ti 

SAMPLE END DPETH {FT): 
\J ,, 

TRIP BLANK (TB): Y? t 

GRAB(){) COMPOSITE ( ) 
7-·----

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I a PREPARATION METIJOD 

Vial I 1 SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

lsc 

01'\ 

!COLOR: 

jODOR: 

jOTHER: 

q 11-.c; /05 G\. t 

;\ 
G 

WEATIIER: SUN/CLEAR ___ ~IN __ _ WIND DIRECTION ---
SHIPMENT VIA: FEDEX ~ HAND DELIVER COURIER OlHER 

-~-

" 

SHIPPED TO: f>fuca() 

COMMENTS:-==o--~~~~~~~-~~~~~~~~~~-~~~~~~~~~~~~~~~~~ 

SAMPLER= Bre-i+ Bn:xierY Y1 OBSERVER= :y, GI' le_-H-.e 
-==-

MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL CUITINGS SL=SLUDGE =BAILER 

WG=GROUND WATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

SH=HAZRDOUS SOLID WASTE 

E=SEDIMENT 

FISH= FISH 

WS=SURFACE WATER CS= COMPOSITE SAMPLE 
SW=SWAB/WlPE =CONTINUOUS FLIGHT AUGER 

BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TIJBE 

G=GRAB _ 

HA=HAND AUGER' 

H=HOLLOW STEM AUGER 

PP=PERIST ALTIC PUMP 

SS=SPLIT SPOON 

SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
_ flydroGeesLog:kr Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-I 0 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID . I __F:'."\O ~ tJ \ 9 () r~ 0 DATE: toL2 LC>5 TIME: lC6:l. 

MATRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

'· 

SAMPLING METHOD: IJA BLANKS ASSOCIATED WITH nus SAMPLE; 

LOT CONTROL I/: MATRIX SPIKE (MS): Nf:\ 
-. -------

(Ambient.Blank I -EquipmentBJant: i -Trip Blank I - Cooler K) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): </ 'r 
EQUIPMENT BLANK (EB):· ,IJ 

' 1../ t SAMPLE END DPETH (FT): 
TRIP BLANK (TB): ~ .3 

GRAB ()a) COMPOSITE ( ) 

CONTAINER PlmSERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I I PREPARATION METHOD 

Vial I 1 SW8260B/8270C EMF LUX 

NOTABLE OBSERVATIONS 

PIO READINGS ! SAMPLE CHARACTERISTICS ! MISCELLANEOUS 

1st fcOLOR: j 
2nd jODOR: ; 

i 

fOTI-lER: i 

~ 

~~\\ec\. 0-1) q /.:J. q I Ct.S A. t- . l(J,.c:;-4 .......... 

.D . - 3t .s<.< \ .su.rf'et.c-.:.V C>t F se+ dlA-e 
.. K~10~~-S.c~J 

e.~.\"- .... ·. I + ' \ 
~k> qa_s /. '~ No..,,;~ 

GENERAL INFORMATION - -
. -------.._ 

~~ WEATIIER: SUN/CLEAR (_ OVERCAS'J!BhIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDEX--2{_ HAND DELIVER -- COURlER -- OTHER 

SHIPPEDTO:. 1'.Seo..c.on 
COMMENTS: 

SAMPLER: fre-i-\- Bn:x:!er-:e..Yl OBSERVER: s. G,; u~.-~ 
MA TRIX 'l'YPE CODES SAMPLING METIIOD CODES 

DC=DRILL CtrITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER' 

Ul;_,.HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS= COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WJPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= ASH BEN=BENTHJC lNVERTEBRA TE DT=DRIVEN 1UBE . SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC>eolo9ic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF\o -:~\ \C>"l0t~<1 DATE: \0/:J..}OS TIME: IM3· 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
·-

SAMPLING METHOP: BA BLANKS ASSOCIATEri WITH THIS SAMPLE: 

LOT CONTROL#: __ -· _ MA TRIX SPIKE (MS): NA 
(Ambient.Blank 8 - Equiproi;:nJ Blank it ~ Trip Blank 8 - Copier II) MATIUX SPIKE DUP (SD): 

CHAIN~OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH {Fl): t../ ff 

EQUIPMENT BlANK {EB):· l/ 
SAMPLE END DPETH (Fl): l/ ff Yo< TIUP BLANK {TB): 

GRAB('/:) COMPOSITE ( ) 

COl'.(f AINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I 1 SW8260B/8lJOC EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS r MISCELLANEOUS i 
1st !COLOR; 

; 

¥ 

2nd )ODOR: 
' 

lOTHER: ~ 

~~\\Qc\ on 9 tz. c.; /0 ~ 0.:\- l022 k'? Aa-1.,..~~~ "3"1/ .S-: ~a. C--~s ~ ~ _. 

b-r0j~\.-;: ·3-(~' On\._\!{}\ .:"i"t I f' ti C.P _ 

k~~-V.\A. ~t .R.:..-.,\, ..l......,<~ I.~, J:& ..... ,l. ......... .,. (!~ L>:... 

' <...J GENERAL INFORMATION 

WEATIIER: SUN/CLEAR c~~ERC~JRAIN WIND DIRECTION AMBIENT TEMPERATURE ~ C' 

SHIPMENT VIA: FEDEX y_ HAND DEliVER __ COURIER -- OTIIER 

SHIPPED TO: 6eat__o() 
COMMENTS: 

SAMPLER: Brei-\- Bmder.:evi OBSERVER: S. C-t1 1le+k 
MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUITINGS SV=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP==BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITESAMPLE PP=PERJSTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN =BENTIIIC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologit, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: HolJoman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF \0 -- 1'.J \0'10 t:; d-ct:.J DATE: lDIZ/ClS TIME: lOJ2 I 
~A TRIX TYPE: GS 

ENTER SAMPLE NUM;BERS FOR QG ~AMPLES/ 
. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WlT:ll nns SAMPLE: 

LOT CONTROL#: MATRIX SPIKE {MS); K A ----
(Ambient.Blank H -Equipment Blank I/ - Trip Blank H - Cooler H) MATRIX SPIKE DUP(SD); 

CHAIN-OF-CUSTODY II: HELD DlJP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 9· ;! 
EQUIPMENT BLANK (EB):· ' 

l/ /1 ' 
SAMPLE END DPETH (FT): 

TRIP BLANK {TB).: J(_c;). 
GRAB(~ COMPOSITE ( ) 

. ,-. 

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZEJTYPE I /1 
...• --PREPARATION ME1HOD .. 

Vial I 1 SW8260B/82700 · .. . - EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS f SAMPLE CHARACTERISTICS ! MISCELLANEOUS 

1st \COLOR: l 
2nd !ODOR: f 

lOTHER: l 
::r:::ys~ci.. \\ Q.C\ on 9/2-.C) /C>S 0., .\ ,a£.\ ~ ~Jvco.::I c~ '&£-1- ..:S o-tc.~ e-~~ .\--. '*'· , J ~ . l ..Rc,M\ s .. ..,._~ t: . ... ",,,.:q.._ t:.,.,-e.. .. <i.c,...f W:.. 

~,·1 3\J.MQ 
~ -.~ . ~ ,. ~ 

"J::>e n_t\r\ -~ . t·+- ~ 'Ml:--~\ 
.. 

•J 
GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~RAIN WIND DIRECTION AMBJENTTEMPERATURE y-5r 
FEDEJC_L SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6eocJ'Jn 
COMMENTS: 

SAMPLER: Bre+\- BtOder.:~Y\ OBSERVER: 3 , Cl.il \ \ Q \-./-{_ 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL ClJITINGS SL=SLUDGI'! B=BAltER• G=GRAB· 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS iBR=BRASS RING H=HOLLOWSTEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERJSTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

ASH= FlSH BEN =BENTillC INVERTEBRATE DT=DRIVEN llJBE SP= SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroC..evlogic, Inc 

LOCATION: Hollomwi AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE lNFORMA TION 

SAMPLE ID L-'F\0- ~l\\\r-Cl E~O 
DATE: \0/'2/0S TIME:. 0 93(ti.. 

MATRIX T)'PE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ -

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE~ 

LOT CONTROL#: MA TRIX SPIKE (MS): -~/\ 
--· --

(Ambient-Blank# - Equipment Bla!lk I - Trip Blank # - Cooler #) MATRIX SPIKE DUP (SD): 

C~AIN-OF-CUSTODY If: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'I fr 
EQUIPMENT BLANK (EB):· '[/ 

SAMPLE END DPETH (FT): '-I l! 

Y,J TRIP BLANK (TB): 

GRAB ('fj COMPOSITE ( ) 
1-

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIIOD 

Vial I i SW82608/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS ! MISCELLANEOUS j 

}Sl !COLOR: I 
2nd jODOR: ' 

!OTHER: l -
ms to..\ \e c\ 01\ q12g 105 n·t- aq3_5 CT. ~'l ~<\c,-.J·<..~ ¥<>,-1 ;s c--k~ £"-·v.;i_:. ~ 16l--:J : 

De..p\-~: 3-C\, .so~\ 
k OcJ>A--d ,..... "' N!.<,~, _-s "°-'~-..., 'f ;c--4._ ~ . . 

sv..r l..Co_ 
GENERAL INFORMATION 

WEAIBER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE ~ .. 
FEDEXL SHIPMENT VIA: HAND DELIVER -- COUR1ER -- OTHER 

SHIPPED TO: f>roc...on 
COMMENTS: 

SAMPLER: Bre-i-+ Bmde~V) OBSERVER: S.G,\let~ 
MATRIX 1YPE CODES SAMPLING METHOD CODES 

DC=DRlLL ClTITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH =HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUC~ER 

SH= HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW ABIWJPE C=CONTINUOUS A..IGHT AUGER SS=SPLJT SPOON 

FISH= FISH BEN=BEN11UCINVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroC-.eologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF\D- N\\n<:J E-=Jq<l DATE: 1~L2Lc..S ·TIME: 0930 
. MATRIX TYPE: GS 

ENTER Sl\MPLE NUM;BERS FOR QC SAMPLES/ 
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS}: N~ ----
(Ambient-Blank# -Equjp~nt Blank #-Trip Blank # - Cooler I) MATRIX SPIKE DUP (SD): 

CHAIN-OF..,.CUSTODY If: RELD DUP (FD): 

q " 
AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 
EQUIPMENT BLANK (EB}:· lJ 

SAMPLE END DPETH (FT): 
'-/ /! 

TRIP BLANK (TB): y oZ 
GRAB('fJ COMPOSITE ( ) 

t--

CONTAINER PRESERVATIV.FJ ANALmCAL ANALYSIS 

SIZE/TYPE I u PREPARATION MEllIOD 

Vial I I SW.'1260Blli:z10C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS j SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst !COLOR: 

2nd !ODOR: 
!OTHER: - . 

J:t>S-tc..\\e..d <'•~ C\. i2.. q JD 5 """' \- ~9-2..3 ~J_ lc)>c· .• ~<-~ ·~11 ~ "t ·~._,..::\.- ... -.... ~··-""· ~ . 
~~ .-

"b<.:_::.:s+v\ >=-.~-3f~ ~c·~\ _c;;,c~co 
I 

GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE %'5'' 
SHIPMENT VIA; FEDEX__){_ HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: ts ea.eon 
COMMENTS: 

Bre+t Bn:x!er.:e.YI 
-c G. l\e::H-e SAMPLER: OBSERVER: . .J. 

MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH;,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS= COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

FISH= FISH BEN=BENTHIC INVERTEBRATE lDT=DRIVEN TUBE SP=SUBMERSffiLE PUMP 



·v HGL FIELD SAMPLING REPORT 
HydroGeulogk:, Inc 

LOCATION: Holloman AFB, NM PROJ:gCT NAME: Holloman LF--10 Soil Gas Sampling 

SITE: LF-lO PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID Lfk> _ AJq~o E ..)\)o 
DATE: lO[i lo J- TIME: lTu'j_ 

MATRIX T)'PE: GS 
ENTERSAMPLENUMBERS FOR QC SAMPLES/ 

·-

SAMPLING METHOD: HA BLANKS ASSOCIATED W1Til TIIlS SAMPLE: 

LOT CONTROL#: MA TRIX ~PlKE (MS): tJ~ ----
(Ambient-Blank# - Eqtripment Blank# - Trip Blank I - Cooler II) MATRIX SJ>IKE DUP (SD): 

CHAIN-OF,.CUSTODY #: FIEl.D DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): '{'' 
EQUIPMENT BLANK .<EB): , ii 

SAMPLE END DPETH (FT): l{ ., 
TRIP BLANK (TB): J 

GRAB~ COMPOSITE { ) 

. 
CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIJOD 

Vial I i SW82608/8Z10C EMFLUX 

NOTJ\BLE OBSERVATIONS 

PIO READINGS I SAMPLE CHARACTERISTICS ~ MISCELLANEOUS 

1st !COLOR: ' ' 
2nd !ODOR: ' 

!OTHER: 

~ ~---<4--
?/J.'e./o';;-~.!:>~ ft03 

.~rL }, . 'J)d)tt- : 3, ii- Im.A : ~- L'l/t:. ..... '( .. 
I v ~ 

- I G1"lmi'D 1 l INFORMATION 

WEATIIER: SUN/CLEAR X- OVERCAST!RAIN WIND DIRECTION NG AMBIENT TEMPERA TIIRE 9 J. " 

SHIPMENT VIA: FEDEX_± HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6ea.rnn 
COMMENTS: 

SAMPLER: Bre-\+ ~ef-SeV) OBSERVER: ~~-1, ~11~~ 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTflNGS SL=SLUDGE ~=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL ~P=BLADDER PUMP HA=HAND AUGER 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSJTE SAMPLE PP=PERJSTALTIC PUMP 
SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLJGHTAUGER SS=SPLJT SPOON 
FISH= FJSH BEN= BENTHlC INVERTEBRATE DT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-,eologk, h1C 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

SAMPLE lD lfi~- N7oo &tcoo DATE: Loblo.r TIME: I~~ .-
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
lsAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRlX SP1KE (MS): tJ/\-
---·-~·-

{Ambient-Blank I - Equip.ment Blank i -1)ip Blank // - Co6let JI) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY JI: FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH {Fl): 'f ~ 
EQUIPMENT BLANK (EB):· 'll 

SAMPLE END DPETH (Fl); '-f ' 
TRIP BLANK (TB): ·1 < 

GRAB P6 COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METilOD 

Vial I 1 SW&'l60BIBZ70C · EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS I MISCELLANEOUS l 

1st !COLOR: I 
'2nd !ODOR: I 

\OTHER: 1 
hf>Adl- Puv~---t-
.j-..i~c\ J't-OG- c-r /Jh/t>J" 

j)~d ~ ~·· ~. 'l>u?+I.-~ 3,/.1.. hllA ) -<:::: ... --/ <--.. 
I 0 I -' ~ 1 '""'11~ 11 · 11 ~1 INFORMATION 

WEATIJER: SUN/CLEAR y OVERCASTlRAIN WIND DIRECTION /\/6 AMBIENT TEMPERATURE 9' :i Ct 

SHIPMENT VIA: FEDEX_& HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f:>eQ.co() 
COMMENTS: 

SAMPLER: Bre-i+ 1'.Smder.::en OBSERVER: _s;~ ~~.,_.(,- b~ll<-~ 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER(" 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

isH=HAZRDOUS SOLID WASTE WS=SURFACEWATER ICS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW ABIWiPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTHIC INVERTEBRATE IDT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



THGL FIELD SAMPLING REPORT 
HydroC-.eologic, inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMP~E INFORMATION 

SAMPLE IDV/t! - Al1:.6c E ~oo DATE: 1ol;1..l1:> -r TIME: o .. 1:::£01 

MATRIX TYPE: . GS 
ENTER SAMPLE NUM!JERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: ijA BLANKS ASSOCIATED WJTH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS}: }J'A-
----

(Ambient.Blank II - Equipment Blank # - Trip Blank # - Cooler I) MATRIX SPIKE DUP (SD}: 

CHAIN-OF~CUSTODY //: AELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): -I ~ 
EQUIPMENT BLANK (EB):· '~ 

SAMPLE END DPETH (FT): lf ., 
TRIP llLANK. (TB): I 

GRAB~ COMPOSITE ( ) 

CONTAINER PRESERVATNE/ ANALYTICAL ANALYSIS 

SIZEffYPE I u PlIBl>ARA TION MElHOD 

Vial I I SW8260B/8270C · EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS 1 SAMPLE CHARACTERISTICS i MISCELLANEOUS 

1st jCOLOR: J 

2nd \ODOR: j 

!OTHER: i 
,_ .~ 

1;,~+. ~h+ (Rt;=aa:t) cdso <f/2.~/'0r 
. 

'O. 'D<et\-- -- 2 I;- < l?.J""'~\ ~I<..·~ 1\. l.f ,, 
r v 0 I GENERAL INFORMATION 

cu . 5 lu.>""'-"L<-
-~ ~ 

WEATIIER: SUN/CLEAR OVERCAST~ X- WIND DIRECTION AMBIENT TEMPERATURE 8 S-

'SHIPMENT VIA: FEDEX.~ HAND DELIVER -- COURIER -- OlHER 

SHIPPED TO: ts ea.eon 
COMMENTS: 

SAMPLER: Bre-i+ Bmde0e-Y1 OBSERVER: --~~(_J,__ c;_:;11~tb-
MA TRIX TYPE CODES SAMPLING METIIOD CODES .. 

DC=DRILL CUTTINGS SL= SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER:." 

LH=HAZARDOUS LIQUID WASTE GS==SOIL GAS BR==BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLITSPOON 

ASH= FISH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vt HGL FIELD SAMPLING REPORT 
HydroGeoLogic. Inc 

~ 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

SAMPLE ID/..FJ(J _ */ f.(.)O c °7i.'V 
DATE: i<Q Litor TIME:.f>"fr? 

[MATRIX TYPE: GS - .. 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ASSOCIATED WlTH THIS SAMPLE:· 

LOT CONTROL#: MATRIX SPIKE (MS): tJA 
----

(Ambient.Blank# - EquipmendJiank i- Trip Blank#- Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY //: FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'I " 
EQUIPMENT BLANK (EB):~ V . ., 

SAMPLE END DPETH (FT): .:/ 
' TRIP BLANK {TB): 

GRAB 94 COMPOSITE ( ) 

CONTAINER PRESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE 1u PREPARATION METIIOD 

Vial I I SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS I SAMPLE CHARACTERISTICS i MISCELLANEOUS t 
1st !COLOR; t 
2nd tpc>OR: i 

\OTHER: 1. 

F 6--c..,,J J-'c:uE-~-- . 
"::1».,.+- o 7 )'/ '1/.1..<1 lo:> 

., D•.ijt\.. 3/1-]!, . D-<i_Jth -.3N- S' ..... !\ ( 
' u ., I I GEN1 ro A.1 INFORMATION 

6(-<,S~ 

AMBIENTTEMPERATI1RE "'!itt.(!-J"-WEATIIER: SUN/CLEAR OVERCASf!R:MM ¥ WIND DIRECTION 

SHIPMENT VIA: FEDEX _--.L:._ HAND DELIVER -- COURIER OTilER -.-
SHIPPED TO: 'beo.c..on 
COMMENTS: 

SAMPLER: Bre.++ Broder::evt . OBSERVER: .---- ~ 
-.:::i~1·_ c;;;} ll<:~ 

MATRIX TYPE CODES SAMPLING METHOD CODES 

DC= DRILL cumNGS SL=SLUDGE B=BAILER G=GRAB· 
,-

WG=GROUND WATER SO= SOIL ~P=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT -SW =SW AB/WJPE C=CONTINUOUS FLIGHT AUGER SS=SPLJT SPOON 

ASH= ASH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC~olog!c, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002--037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDtfJD _ ;J"'.H-.,·, e /~<:>() DATE: t~ lg lo'r. · TIME: ~02... . 

MATRlXT)'PE: GS 
ENT$ SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ,\SSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: -·· ---
MATRlX SPIKE (MS): ,.JA 

(.t\nibientJ3lank # - Equipment Blank # - Tdp Blank # - Cooler //} MATRIX SPIKE DUP {SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (Aa}; 

SAMPLE BEG. DPETH (FT): ••• EQUIPMENT BLANK (EB):\ I/ 
SAMPLE END DPETH (FT): / ·• 

TRIP BLANK (I'B): 

GRAB JI'> COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIIOD 

Vial I 1 SW826011/8270C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ~ SAMPLE CHARACTERISTICS i MISCELLANEOUS 

1st !COLOR: l 
2nd ODOR: ; 

)OTHER: 

p:o ..... ~; ,0c,.,~l -
·.::r;>:.~ 68~£. /D/2../os . 
A ·Dri.H.. . 3 II · S~/,·~ hb?fl. ,;· t bo-J.c-~ c.c·vc.0 . ycr.rcJ ~· ~ e I" "r-

I/ 
. 

' GENERAL INFORMATION 
C (C , ~ "'Gi>AA-

.~8 
WEATIIER: SUN/CLEAR OVERCASTJB.lrlN- k WIND DIREC110N AMBIENT TEMPERATURE 3-• 

SHIPMENT VIA; FEDEX~ HAND DELIVER -- COURIER -- anlER 

SHIPPED TO: E>eo.con 
COMMENTS: 

Bre+.\- Bn:xler=evi • 
&1ti~~ SAMPLER: OBSERVER:~S~ 

MA 1RIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL ClJITINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUIDWASfE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH= HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLJGHTAUGER SS=SPLIT SPOON 

FISH= FISH BEN= BENTIIIC lNVERTEBRA TE [DT=DRIVEN TUBB SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling l 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLEU:lFJD-N'T00 E1-C10 DATE: \QL:J.. LO 5_ TIME: oig-c·+ 
MATRIX TYPE: GS 

.ENTER SAMPLE NUM!JERS FOR QC SAMPLES/ 
'• 

~AMPLING METIJOD: HA BLANKS ASSOCIATED WITH THIS SA.MPLE: 

LOT CONTROL I/: ----
MA TRIX SPIKE {MS): A.ff\ 

(Ambjem.Blank # - Equipment Blank ii -Trip Blank I - Cooler II) MATRlX SPIKE DUP (SD)~· 

CHAIN-OF.,.CUSTODY II: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLEBEG.DPETH(FT): 
EQU1PMENT BLANK (EB): ''I 

SAMPLE END DPETH (FT): 
TRIP BLANK (TB): \ 

GRAB~ COMPOSITE ( ) 

CONTAINER PRESERYA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I I SW8260B/8Z70C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ~ SAMPLE CHARACTERISTICS ! MISCELLANEOUS . I 
Ist [COLOR: 1-
2nd !ODOR; I 

! 
!Olli ER: l 

:I:ns1o.\\l?c\ 9'/:Jq /OS 0,\- 0'3:01 

\-\c\e c\e_;::>n• = -~J\_ crQ::\..'\IE.' \ s u.r +.'l,cQ_ 
( .J 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~N WIND DIRECTION AMBIENT TEMPERATURE 85" 
SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>eo.c..on 
COMMENTS: 

SAMPLER: Bre+-\- Bmde0eY) OBSERVER: S. Gil le.1--k 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL ClTITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUNDWATER SO=SOJL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLQW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE IDT=DRIVEN 11JBE . SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroC-.eologic. In::: 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soi) Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

SAMPLE IDlFIO _ f\! S-l'CE7c(j DATE: lO/Q./() 5 TIME: oeo fj_ 
MATRJX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLE$/ 
., 

.. 

SAMPLING METHOD:· HA BLANKS ASSOCIATED WITH nus SAMPLE: 

!LOT CONTROL#: MATRIX SPIKE (MS}: N'A ----
(Ambient.Blank II - Equipment Blank H - Trip Blank II - Cooler If) MATRIX SPlKE DUl' (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 
EQUIPMENT BLANK (EB):· I/ 

SAMPLE END DPETH (FT): 
TRIP BLANK (TB}: ' GRAB QC) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION METIJOD 

Vial I i SW8200B/8210C · EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS l SAMPLE CHARACTERISTICS ~ MISCELLANEOUS 

1st jCOLOR: i 
2nd jODOR: ! 

!OTHER: j , j 

.Ins to..\\ e.d q!2CJ /OS 
""""" 

0009 : 

T)e ot~h -=-- . ~~ q\(:\. \,\{' \ 5\ 11-fu.ro _ 
' c.J GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE 
85'<-• 

SHIPMENT VIA: FEDEX ---2{.,_ HAND DELIVER -- COURJER -- OTIIER 

SHIPPED TO: f>eo.c.on 
COMMENTS: 

Bre* Bmdec:e.V'I C• c., i\ }e t-ie SAMPLER: OBSERVER: -:> - ... 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC'=DRILL CUTIINGS SL=SLUDGE B=BAJLER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASSIUNG H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLIGHTAUGER SS=SPLJT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



HGL FIELD SAMPLING REPORT 
HydroGeologic, lnc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLEINFORMATIQN 

SAMPLE lDtf\0 _ N"&O~ DATE: VJLitDS TIME: DBI~ 
•. 

MATRIX TYPE: GS - .. 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPJJCE (MS): . NA. ----· 

' (Ambient Blank II - Equipment !Jfank i ~Trip ;B~nk II~ COQler If) MA TRIX SPIKE Dl.JP (SD): 

CHAIN-OF-CUSTODY #: FIELl> DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT}: l./- l1 
EQUJPMENT BLANK (EB):· I 

SAMPLE END DPETH (FT}: \f If 

1 TRIP BLANK (TB): 

GRAB~) COMPOSITE ( } 

.CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METI:IOD 
Vial I 1 SW8260ll/8270C · EMFLUX 

NOT ABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS MISCELLANEOUS 

]st ttOLoR: 
2nd jODOR: 

!OTHER: 

r ~-\-o..\\Q.~ ~n q /?E-f/ (.15 a\- 081~ 

D~ pt-\.-i::. 3 
(I 

su..f-kLCC--\+. ~n:t .... e \ 
( . .J 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE 255- 0 

SHIPMENT VIA: FEDEX-L HAND DELIVER COURIER -- OTIIER --
SHIPPED TO: tseacon 
COMMENTS: 

SAMPLER: Bre-t+ Broderse.Y1 OBSERVER: _s. G~ne:t~ 
MA TRIX TYPE COl>ES SAMPLING METHOD CODES 

DC=DRILL CllITINGS SL=SLUDGE B'=BAILER G=GRAB· .-
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS"=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE W~=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERlSTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WJPE C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HirdroGeologic, In<: 

LOCATION: HoUoman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037--04-02-03 

SAMPLE INFORMATION 

SAMPLE IDLflO - NqooG~O DATE: 1QfaL(}_5 TIME: <J'if L'&_ 
MATRIX TYPE: GS 

ENTER SAMPLE NUM~ERS FOR QC SAMPLES/ --

SAMPLING MEfHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS)~ f...A ----
(Ambient-Blank # - Equipment Blank i -Trip Blank # - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN~OF-CUSTODY #: FIELD DUP {FD): 

.AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH.(FT): i..t 
,, 

,~ 
E~UIPMENT BLANK (EB): 

SAMPLE END DPETH {FT): q I/ 

' TRIP BLANK(TB): 

GRAB(~ COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METHOD 

Vial I 1 S)V8UOBl8270C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ~ SAMPLE CHARACTERISTICS MISCELLANEOUS 

Isl \COLOR: 

2nd !ODOR: 

;OTHER: 

::i:: tls-to. \ \ e. l\ on q12q /65 ~.\-- CiS--\ 8' 

De.:;>t_\." =: 3-P-\- ) 

GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~RAIN WIND DIRECTION AMBIENT TEMPERATURE ?556 

FEDEX_L_ SHIPMENT VIA: HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: f:>eacon 
COMMENTS: 

SAMPLER: Bren lSlt:lder.:e. )I) OBSERVER: 5. C:u· He 1-+e __ 
MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL CUTTINGS SL= SLUDGE B=BAILER G=GRAB .-
WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW =SW ABfWIPE· C=CONTJNUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISJI BEN =BENTIIlC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SlTE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFOR_MATION 

SAMPLE ID L.F\O - N\QOO"b(dX) DATE: 1tJL~L0.5_ TIME: oa-21 
MA TRIX TYPE: GS 

ENTER SAMPLE NUM:UERS FOR QC SAMPLES/ 
-

SAMPLING MEUlOD: H.A BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): f\J (\ 
--·--

(Ambient.Blank II ·Equipment Blank i -Trip Blank II - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): L/ 1' 
EQUIPMENT BLANK (EB):·· . , 

SAMPLE END DPETH (Fl): L f 1 ! 
TRIP BLANK (TB): \ 

GRAB~ COMPOSITE ( ) 

CONTAINER PRESERVA TIVFJ ANALYTICAL. ANALYSIS 

SIZEffYPE I u PREPARATION METHOD 

Vial I t SW8260Bl8I70C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS MISCELLANEOUS i 
1st !COLOR: 

2nd !ODOR: 
jOTHER: 

I'f1S t-a. \ \~ J. 6\\ 'o / 9: I OS.so a..+ 0%2 l 
9/~i!O.S 

}).,., 0_\:-'y\ ::... ~~- .. 'S'u 'A CfL -= qfb._ \I e \ 
\ 

"--GENERAL INFORMATION 

WEAIBER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDEX~. HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>en_r{)() 

COMMENTS: 

SAMPLER: Bre+\- t=,r-ode0eY1 OBSERVER: S. Ct~ne t\.e 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTIINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP ' HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS lUNG H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WJPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= FISH BEN= BENTHIC INVERTEBRATE DT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



vHGL F1ELD SAMPLING REPORT 
HydroGeologic, inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-JO PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDLF\O _ N<cOOb.500 DATE: ~(j L.?..LD5 TIME: Cf5£{1- -

MATRIX TYPE: GS 
ENTER SAMPLE N~ERS FOR QC SAMPLES/ 

-. 

SAM:PLING METJJOp; HA BLANKS AS.SOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPJKE (MS): NA 
--.~---

(AmbieQt.Blank If-- Equipment Blllllk i -Trip lllanlc: II - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF,.CUSTODY #: FJELD DUP (FD): 

AMBIENT BLANK (AB): 

y If 

SAMPLE BEG. DPETH (Fl): 
EQUlPMENT BLANK (EB): - lJ 

SAMPLE END DPETH (Fl): t-f I! 

4. TRW BLANK (TB): 

GRAB0} COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I i SW8200B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS . ~ SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st [COLOR; 

'2nd [ODOR: 

!OTHER: 

'Ira StO-. \ \ ec_\ th') q/z.q /05 ~-\- 0'8;;l1) 

'De:p\\n "':: _ 3-\~ ''\ "c-. ~e \ SU r--k'~ c:_Q_ -
..I -- GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~lN WIND DIRECTION AMBIENT TEMPERATURE as· 
SHJPMENT VIA: ffi>EX_.){,._ HANDDELNER -- COURIER -- OTIIER 

SHIPPED TO: 'tseru-_;0() 
COMMENTS: 

SAMPLER: Bre+\- Bmdet.!:eY1 OBSERVER: S, c?::t ; H Q \ \-€__ 

MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRlLL CUTIINGS -sL=SLUDGE B=BAILER G=GRAB 

WG=GROUNDWATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUSSOUD WASTE WS=SURFACE WATER CS= COMPOSITE SAMPLE PP=PERlSTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN= BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE IDlHO _ NSC-C) ECcOO DATE: 16/~ldS TIME: 6<Z"~30 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FO~ QC SAMPLES/ 
.-• 

SAMPLING METHOD: HA nLANKS ASSOCIATED WITH 'UIIS SAMPLE; 

LOT CONTROL#: MATRIX S~IlCE (MS): N-p.. 
----

(Ambient-Blank: II - Equipment Blank #-Trip Blank II - Cooler I/) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY #: -FIELD DUJ> (FD); 

A.MllIENT BLANK (Mh 
SAMPLE BEG. DPETH (FT): L/ I/ 

EQUWMENT BLANK (EB}:· , ll 
SAMPLE END DPETH (FT): t.; " 

4 TRIP BLANK (TB): 

GRAB Vo') COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION ME1H()I), 

Vial I i SW8260B/8270C EM FLUX 

NOT ABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS l MISCELLANEOUS 

)st \COLOR: t 
2nd !ODOR: ' 

' 
iOTHER: 
' l 

l:Cns'to.. \\ Q o\ c>r~ Cf /::J..q /OS a~ ~a30 
. ·-:;, + De..:vt:\n "=- _:J -\-· . C'\ Q\'7t! \ <?i l rJ.;.LC'..Q 

'..) GENERAL INFORMATION 

WEA1HER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE 8S 0 

SHIPMENT VIA: FED EX ;( HAND DELIVER -- COURIER_· __ OTilER 

SHIPPED TO: f>e.a.c.on 
COMMENTS: 

SAMPLER: Bre+\- Broder::eYl OBSERVER: S. G~~\e+k 
MA TRIX TYPE CODES SM:IPLJNG METIIOD CODES 

DC= DRILL CUITINGS SL=SLUDGE B=BA!LER G=GRAB 

WG=GROUND WATER SO= SOIL IBP= BLADDER PUMP ' HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLJGHT AUGER SS= SPLIT SPOON 

FISH= FIS!l BEN =BENTIUC INVERTEBRATE DT=DRIVEN 11JBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeuloqic, Inc 

~ 

LOCATION: Holloman AFB, NM PROJECT NAME: .Holloman LF-10 SOil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID tf\O _ N-"SnOEScd DATE: lOh;tLoS TIME: 08~~~ 
MA IRIX T)'PE; GS 

ENTE.R SAMPLE NU~ERS FOR QC SAMPLES/ 
.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH tHIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
(Ambient.Blank II - Equipment Blank H - Trip Blank H - Cooler If) MATRIX SJ>lkE DUP (SD): 

CHAIN-OF~CUSTODY #: Fml.D DUP (FD)~ 

AMBIENT BtANK (AB): 

SAMPLE BEG. DPETH (FT): 4 '' EQUIPMENT BLANK (EB):· ~~ 

SAMPLE END DPETH (FT): 
t./ ,., ·x vZ TIUJ> BLANK. (TB): 

GRAB~ COMPOSITE ( ) ,-

CONTAINER PRESERVATIVE/ ANALYTICAL. ANALYSIS 

SIZE/TYPE I /1 PREPARATION METIIOD 

Vial I 1 SW826QW8270C EMFLU<f; 

NOTABLE OBSERVATIONS 

PIO READINGS t SAMPLE CHARACTERISTICS t MISCELLANEOUS 

1st !COLOR: .. t 
2nd !ODOR: ' 

10TI-IER: ' 1 

tr:"ns+a.\\~d () ,, C) /2ct /t>S a. t 683L.f 

. De -.:>t-\r\ = . :sf\. C.'CV-." ~ \ sur+'uce 
.j 

GENERAL INFORMATION 

WEAIBER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE 8S0 

SHIPMENT VIA: FEDEX _:;L.._ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>e.or{)n 
COMMENTS: 

SAMPLER: Bre++ Brode~V) OBSERVER: S. Glll~tk 
' 

MATRIX TYPECODES SAMPLING METIIOD CODES 
.• 

DC=DRILL CUTflNGS SL=SLUDGE B=BAILER G=GRAB· 
::-

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERJSTALTIC PUMP 

SE=SEDIMENT SW= SW AB/WIPE C=CONTINUOUSFUGHTAUGER SS=SPLITSPOON 

FISH= FISH BEN =BENTHIC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
, !l;rdroGeoLog!c, inc 

LOCATION: HoJioman AFB, NM PROJECT NA.ME: Holloman LF-10 Soil Gas Sampling I 
SlTE: LF-10 PROJECT NO: AFCOOZ--037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE IDLF\O- N LtriJ r.;-Sbo DATE: 1()/~/0,5 . TIME: CJ83S 
MA TRIX T)'PE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ -
SAMPLING METHOD: HA BLANKS ASSOCIATED WfTII TIUS SAMPLE: 

LOT CONJ'ROL If: ' 
MATRIX SPIKE (MS): f\ A ----

(Ambient Blank II ~Equipment.Blank H - Trip .Blank II - C-ooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

r; AMBIENT BLANK. (AB): 

SAMPLE BEG. DPETH (FT}: l/ 
EQUlPMENT BLANK (EB):· ,J 

SAMPLE END DPETH {FT): lf /, 
X.l TRIP BLANK (TB): 

GRAB~) COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION lv!ETIIOD 
Vial I i swsirolilsnoc EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS MISCELLANEOUS ~ 

]st !COLOR: 

~nd ;oooR; 
!OTHER: 

s+o. \ \e_c,\ C1"'\ CJ/2ct IDS ~-+ 083.5 

·'f>r.'>+-r ::... ·::;;; f\- i:tQ\'1.!l> \ surttlCQ 
'·..l GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE i?S <' 

FEDEX_){_ SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 1Smcon 
COMMENTS: 

SAMPLER: Bre:t+ Broder.:eV! OBSERVER: 3. G,-ue.HL 
MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClTITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER·PUMP HA=HAND AUGER 
( 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE =SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENlllIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBI..E PUMP 



YHGL FIELD SAMPLING REPORT 

LOCATION: HoUoman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE lD Lf!o _ N :";' O l' t: L\i.i) DATE: \6/:J.l D~5 TIME: OoL/D 
MATRJX TYPE: GS 

ENTER SAMPLE N~ERS FOR QC ~AMPLES/ 
.. 

SAMPLING METHOD: HA BLANK.$ ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS}: 1\}A ----
(Ambient-Blank# - Equipment Blank# - Trip Blank II - Cooler II) MA TRIX SPIKE DUP (SD): 

CHAIN-OF..:CUSTODY //: FIELD DUP (FD}: 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (Fl): L{ <i 
EQUIPMENT BLANK (EB): - ./ 

SAMPLE END DPETH (FT): l; 1r ttd TRIP BLANK (TB): 

GRAB{fj COMPOSITE ( ) 
,-

CONTAINER PRESERVATIVFl ANALYTICAL A.NALYsIS 

SIZE/TYPE I H PREPARATION METI:IOD 

Vial I I SW8260B/8210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS 
; 

SAMPLE CHARACTERISTlCS l MISCELLANtOVS l 
1st \COLOR: 1 ,_, 2nd !ODOR: t 

!OTHER: ~' 
i 

µs~\\~c\ O{\. 91Zctl05 a\"- O'BLJ()-

D.tp-\h ::- _ 3-(\- £lrt).).I{! \ Sv.<4ar.n 
/ 

,, 
; .) 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERA TORE ?5' 
FEDE){_:£_ SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6ea.e.on 
COMMENTS: 

SAMPLER: Bre4-\- BroderxVl OBSERVER: s. G \ ~ \Q ·\-4e_ 
' 

MATRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRJLL CUITINGS SL=SLUDGE IB=BAILER G=GRAB 

WG=GROUNDWATER SO=SOIL BP=BLADDER PUMP HA=HA.ND AUGER' 

~H=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOl.LOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS= COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE ~=CONTINUOUSFI.JGHTAUGER SS=SPUT SPOON 

FISH= FISH BEN =BENTIIJC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling J 
SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE lD lr\O - l\\{d'f! E4oo DATE: lOL~ /OS TIME: ()]2Lfj-

MATRIX TYPE: GS· 
ENTER SAMPLENUM~ERS FOR QC SAMPLES/ 

.. 

SAMPUNG METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE': 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
(Ambient.Blllnk I - Eq\lipment BJ;mk # • Trip Blank # - Cooler If) MATRIX SPIKE DUP (SD): 

CHAlN-OF~cus:roDY #: -FIELD DUP (FD): 

l.f ir 
AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (fl): 
EQUIPMENT BLANK (EB): , 

SAMPLE END DPETH (Fl): 
l/ ,, 

TRIP BLANK {TB): id 
GRAB(~ COMPOSITE ( ) 

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE ) N r 

PREPARATION METIIOD 

Villi I 1 SW8260Bl!noc · EMFLUX 

NOTABLE OBSERVATIONS 

Pl.D READINGS 
i SAMPLE CHARACTERISTICS ' MISCELLANEOUS . L i ' 

1st jCOLOR: ! 

2nd !ODOR: 
' 

!OTHER: ! 
~'\S"c."\.\ \@ c\ Ct\ C)/29/0~ etY- 08-Lf1-

b~:::.+~ '= 
3,.., -\-t a('tl.. 'It-€ \ :SiAri'aco ,. , 

~-J GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~IN WIND DIRECTION AMBIENTTEMPERATDRE ~<~ 
SHIPMENT VIA: FEDEX -X:- HAND .DELIVER -- COURIER -- OTIIER 

,SHIPPED TO: f}eo_co() 

COMMENTS: 

SAMPLER: &e-t+ Brr;xierxvi OBSERVER: S. c=~ , 11 e)-1-e 
MATRIX TYPE CODES SAMPLING MElHOD CODES 

DC=DRlLL CUITINGS SL=SLUDGE B=BAlLER G=GRAB -
~G=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER·. 

ill ~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

~H=HAZRDOUS SOUD WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=_SW AB/WIPE· C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= ASH BEN =BENTillC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLEPUMP 



vHGL FIELD SAMPLING REPORT 
_ llydrot~logic, lnc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002..037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF,O~- N\\DCESOO DATE: lOL2.LDS TIME: 09/J ......... 

MATRIX TYPE; GS 
.. 

ENTER SAMPLE NUM~ERS FOR QC SAMPLES/ 
.. 

SAMPLlNG METllOD: HA BLANKS ASSOCIATED'WrrH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): klA -----
(Ambient-Blank I-Equipment Blank II -Trip Blank I - Cooler I) MATRIX SPIKE DUP {SD): 

CHAIN-OF-CUSTODY #: FIELD DUP (FD): 

lf If 

AMBIENT BLANK (AD): 

SAMPLE BEG. OPETH (FT): 
EQUIPMENT BLANK (EB):· .,/ 

'--( ~! 
.. 

SAMPLE END DPETH (FT): Yd.. TRIP BLANK (TB): 

GRAB 9{> COMPOSlTE ( ) 
,--

CONTAINER PRESERVATIVF/ ANALYTICAL ANALYSIS 

SIZE/TYPE l II PREPARAnoN METIIOD 

Vial I 1 SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS . t SAMPLE CHARACTERISTICS t . MISCELLANEOUS 

Isl !COLOR: ~ . 

"'~''"""" ~nd [ODOR: 
$ 

[OfliER: . i 
i 

~~\\ec\ on q1zc;1os o.-\- oc:roq 
h\='tn::. ·_~ft- ~-a.-.ie\ SU.~-

J <....) 
GENERAL INFORMATION 

WEATHER: SUN/CLEAR c:BRAIN WIND DIRECTION AMBIENT TEMPERATURE 
~---

FEDEX__){_ SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 'f>ea_c__o(I 

COMMENTS: 

SAMPLER: Bre+\- "£;mdel.5eV1 OBSERVER: s. G, 1tetk 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTIINGS SL=SLUDGE B=BAJLER G==GRAB ,-

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RJNG H=HOLLOW STEM AUGER 

SH=HAZRDOUSSOLID WASTE WS=SURFACEWATER CS=COMPOSITESAMPLE PP=PERIST ALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FIS!! BEN= BENTHIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic. Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling J 
SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFORMATION 

S,AMPLEID L·F\o-- N \:;zcD ECoOC DATE: ~oLg;LC,c; TIME: 09/__Q 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAM:l,'LES/ 
.. 

$AMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS .SAMPLE:. 

LOT CONTROL#: 
---~-

MATRIX SPIKE (MS): ~A 

(Arohlenr:BJank I - Equipment Blank /J - Trip Blanlc II - Cooler II) MATRJX SPIKE DUP (SD); 

CHAJN..:Of,.CUSTODY //: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 4 " 
EQUIPMENT BLANK ($): · \!/ 

SAMPLE END DPETH (FT}: 
\..! // 

YoZ TRJP BLANK (TB): 

GRAB(.,._) COMPOSJTE ( ) 
r----

CONTA"INEk PRESERVATIVE/ ANALYTICAL ANALYSIS 

SlZEITYPE I u PREPARATION METHOD 

Vial I 1 SWsl60BJ8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO .READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

Isl !COLOR I 
:oooR: 
iOTHER: 

s~\\Q(\ on q/2C-f /OS ~A- OCflO 

t Bv...du..-e1se1· 
GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~:RAIN __ _ WIND DIRECTION AMBIENT TEMPERATURE B'S ,, ---
SHIPMENT VIA: FEDEX _x_ HAND DELIVER COURIER OTHER ---

f>e 
COMMENTS:-------------------------------'---------

MATRIX TYPE CODES 

DC= DRILL ClITI1NGS Sl=SLUDGE 

WG=GROUND WATER SO=SOIL 

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 

WS=SURFACE WATER 

OBSERVER: __,,,s_,_· -'-" -'G"'-"'-. .!-11 \_._\..:o.e_,_t-_,_b-Q._,.__ ______ _ 

=BAILER 

S:AJ\.fl>LING .METIIOD CODES 

G=GRAB 

BP=BLADDER PUMP 

R=BRASS RING 

CS=COMPOSITE SAMPLE 

' HA=HAND AUGER 

SH=HAZRDOUS SOLID WASTE 

SE=SEDIMENT SW=SWABIWIPE ._ C=CONTINUOUS RJGHT AUGER 

H=.HOLLOW STEM AU~ER 

PP=PER1STALTIC PUMP 

SS=SPLJT SPOON 

FISH= ASH BEN=BENTllIC INVERTEBRATE DT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



THGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

'LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFORMATION 

SAMPLE ID LF\O - N \\00 E"=t-Do DATE: '"L2Lo.5 TIME~ aql~ 
M:A TRIX T'{PE: GS 

.. 

ENTER SAMPLE N~ERS FOR QC SAMPLES/ 
SAMPLlNG METHOD: HA BLANKS ASSOCIATED WITH TffiS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): ..,.\ !). 
-~--

(Ambient.Blank # - Equipment Blank# - Trip Blank If - Cooler If) MATRIX SPIKE DUP {Sn): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMB.IENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): t.r• ii 
EQUIPMENT BLANK (EB):· ·I/ 

SAMPLE END DPETH (FT): L/ Tc 
TRIP BLANK (TB): Yc2 

GRAB ('FJ COMPOSITE { ) l · 

CONTAINER - PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZEffYPE I II PREPARATION MElHOD 

Vial I i SW82(,()llJ11?70C EMFLUX 

NOTABLE OBSERVATIONS 

I PID READINGS 
l SAMPLE. CHARACTERISTICS r MISCELLANEOUS ' l 

st jCOLOR: l 
2nd !ODOR: l 

!OTHER: i 
I 

rr¥\Sm\\ll cl. on 9/Z.q /C.S qT oq 16l 

~D~::..- '?,-(\ 
' C\ 'O:.\..\te \ ~"d S£)~ \ .5 iJ..r .ft.v v. _, 

- . .l GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ,------~ (OVERCAST IN WIND DIRECTION AMBIENT TEMPERATURE 8"Sp 

SHIPMENT VIA: FEDEX---2(_ HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: f:>eo.con 
COMMENTS: 

SAMPLER: Bre+-\- 1SftXier::e Yl OBSERVER: .-3. -> l\ .. ' G•_ e;H-e_. 

MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC= DRILL CUTIINGS SL=SLUDGE B=BAILER G=GRAB 
,-

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH =HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE pp,,,,pERJSTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS""SPLIT SPOON 

ASH= FJSH BEN =BENTHIC INVERTEBRATE DT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic. Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SJTE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID L PIO- N \\CO B3-to00 DATE: lO l'.J.LDS . TIME: D9--'~~ 
.,. 

:tvt;A TRIX T)'PE: GS 
ENTER $AMPLE NUMBERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE~ 

LOT CONTROL#: MATRIX SpJKE (MS): NA ----
(Ambient.Blank H - Eqwpment Blank if -Trip Blank I - Cooler #) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: -FIELD DUP (Fl)): 

.. AMBIENT BLANK {AB): 

SAMPLE BEG. OPETH (FT): "-I ,; 
EQUIPMENT BLl\NK (EB):, ·5' . . I/ 

SAMPLE END DPETH (FT): '-/ 
TRIP BLANK {TB}: Y2 

GRAB <JJ COMPOSITE ( ) ,-
CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SlZF./TYPE I fl PREPARATION METIIOD 

Vial I t SW8260B/8Z70C EMFLl)X 

NOTABLE OBSERVATIONS 

PID READINGS i SAMPLE CHARACTERISTICS f MISCELLANEOUS 
. ' 

1st \COLOR: ~ 

~ fODOR: i 

jOTHER: ~ 

r.:i:ns\o..\\~6 t:I("\ 9 /2 C-1/05 A.~ OC}\ 9 . 
D~.c-~.,,_ '3-\\ ... ' ~eo.e \-a:.\€.A ~v..:tt-c~ , C) GENERAL INFORMATION 

-----~ 

AMBIENT TEMPERATURE "8' s WEATIJER: SUN/CLEAR ~IN WIND DIRECTION 

FEDEX_L SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIJER 

SHIPPED TO: 'fSelAC'_o() 

COMMENTS: 

SAMPLER: fre+\- Broder2eYl OBSERVER: s. G\Hei=\L 
MA TRIX TYPE CODES SAMPLING METIJOD CODES 

DC= DRILL CU'ITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOlL BP=BLADDER PUMP HA=HAND AUGER 
(' 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS R.IGHT AUGER SS=SPLIT SPOON 

FISH= ASH BEN =BENTHIC INVERTEBRATE DT=DRJVEN TIJBE SP=SUBMERSIBLE PUMP 



·vHGL F1ELD SAMPLING REPORT 
HydroC~Logic, Inc 

kocATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFO~ATION 

SAMPLE JD L F\ o - N C)oo G"?sDO DATE: lDl2L65 TIME: 09:3:2 
!MATRIX TYPE: GS EN'rER SAMPLE NU~ERS FOR QC SAMPLES/ . 
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX .SPIKE (MS}: N~ 
·. --.--

(Ambient.Blank # - Equipment Blank II - Trip Blank If - Cooler II) - MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY II: FIBLD ))UP (FD); 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 9 11 
EQUIPMENT BUNK (EB):· ,IJ 

SAMPLE END DPETH (FT): "/ " 
TRIP BLANK (TB): x.-i 

GRAB(,Y COMPOSITE ( ) 
/-· -

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION MEllIOP 

Vial I 1 SW82ml!IS27oC EM FLUX 

. NOTABLE OBSERVATIONS 

PID READINGS . i SAMPLE CHARACTERISTICS ~ MISCELLANEOUS ! 

1st \COLOR: i· 
.. 2nc1 !ODOR: f 

!OTHER: ' f 
:r.""s-!o.._ \ \Qc\ Of\ q /z_cuc5 tll\. <:)qZ.t,.\ 

Pe.~v\.~ ;:s-f + ~('1\ SiA rftiro 
GENERAL INFORMATION 

WEATIIER: SUN/CLEAR e~IN WIND DIRECTION AMBIEN; TEMPERATURE &s-'" 
FEDEX1 SHIPMENT VIA: HAND DEl.JVER -- COURIER -- OTIIER 

SHIPPED TO: beo.r__on 
COMMENTS: 

SAMPLER: Bre-i+ En:xler::eY1 OBSERVER: S, C:i ,. l l eJ-k_ . 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL ClTITINGS SL=SLUDGE B"'BAlLER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =.SW ABIWJPE C=CONTJNUOUS FLIGHT AUGER SS=SPLJT SPOON 

ASH= ASH BEN=BENTIIIC INVERTEBRATE PT=DRIVEN 11.JBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-.eologic, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID Lt="\D·7 N \000 ~00 DATE: \0/2/0S' TIME: ·oq33 

MATRIXT)'PE: GS 
ENTER SAMPLE N~ERS FOR QC ~AMPLES/ '· 

SAMPLING MEfHOD: HA B"LANKS ASSOCIATED WITH TIU$ SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): l\ A ----
(Ambient.Blank K - Equipment Blank H - Trip Blank # - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELDDUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'tk 
EQUIPMENT BLANK (EB):· I 

SAMPLE END DPETH (FT): '-I tr 
TRIP BLANK {TB): v~ 

GRAB ("jJ COMPOSITE ( ) 7 

CONTAINER PRF.SERVA TIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I n PREPARATION METHOD 

Vial I l svi8i60BJ8270C EM FLUX 

- NOTABLE OBSERVATIONS 

PIO READINGS I SAMPLE CHARACTERISTICS I MISCELLANEOUS .J 

lst !COLOR: t 
~lid fODOR: i 

\OTHER: I 
:r:n-s\a. \\ e J. C!(\ q' zc~ Jc~5 ct.+ oq2.(b 

D..,. L?.+\ .. ~-::: ·-?+ <.... ·\- So~\ <:;; l r.J;.ll' D , 
GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE S's-.. 
FEDEX_-2( SlUPMENT VIA: HAND DELIVER -- COURIER -- OTIJER 

SHIPPED TO: 6eo.c.on 
COMMENTS: 

SAMPLER: Bre* 1'.Srcx.ler.:e_Y) OBSERVER: 3. G~ \lQ:\-k 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL ClTITINGS SL== SLUDGE B=BAILER G=GRAB -
WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER .. 

LH~HAZARDOUS LIQUID WASTE GS=SOlLGAS BR=BRASS RING H=.HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW= SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH = FISJ-l BEN=BENTillC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



YHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID f_ \=\O..,, N\OOC• r.=.'l.00 DATE: I0/2105 TIME: lO!J.Lf 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
SAMPLING METHQD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): -~4 
--.---

{Ambient-Blank I - EquiptneJlCD)ank,# ~Trip Blank # - Cooler I) MATRIX SPIKE DUP (SD): 

CHAIN-OF-.-CUSTODY lb FIELD DUP {F_D): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): ·'-/ fr 

EQUIPMENT BLANK (EB):· {; 
SAMPLE END DPErH (FT): 

f..f If 

;( .-1 TRIP BLANK (TB): 

GRAB 9<) COMPOSITE ( ) 

CONTAINER PRBSERVATIVFJ ANALYTICAL ANALYSIS 

SJZErrYPE I II PREPARATION METI:IOD 

Vial I 1 SWl!2600/l!270C EM FLUX 

NOT ABLE OBSERVATIONS 

PIO READINGS t SAMPLE CHARACTERISTICS ; MISCELLANEOUS 

1st !COLOR: i 
! 

lznd !ODOR: ; 
; 

[OTHER: ~ 

!Ir" s-\ C\. \ \ e_ J ~"''-
cl/:241 /OS Cl!. \- t07-S 

\)~,..,\..' :~- ,, 0 
_ , -=- -- -1-1 ~Rt\Jt \ SU f ttLC.Q.. _ 

- ' J t.J GENERAL INFORMATION 
__ . .----. 

AMBIENT TEMPERATURE crs.,. WEATI:IER: SUN/CLEAR ( OVERCA~/hIN WIND DIRECflON 

>< SIDPMENT VIA: FEDEX HAND DELIVER COURIER OTI:IER -- --
SHIPPED TO: f>&:Ac_o(l 

COMMENTS: 

SAMPLER: Bre+\- tnxlec:evi OBSERVER: 3. C-i 1 I {e H-e 
MATRIX.TYPE CODES SAMPLING METIIOD CODES 

DC=DRilL ClJITINGS SL=SLUDGE ~=BAILER G=GRAB-

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER_-

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS_=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

ASH= ASJ-:1 BEN =BENTIDC INVERTEBRATE DT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeologk:, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFORMATION 

SAMPLE ID L\="\o-~ Mqoo l=bo DATE: \O/;;t /OS : TIME: 10i2.~ 

MATRIX TYPE: GS 
ENTER SAMPLE NlJM13ERS FOR QC ~AMPLE$/ 

.. 

SAMPLING METilOD: HA BLANKS ASSOClATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE(MS): ~A. 
----

(Ambient.Blank U - Equipment BJank fl - Trip Blank II - Cooler If) MA1RIX SPIKE Dill> (SD): 

CHAIN-OF'-CUSTODY #: FIELD DuP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETI:f (FT): <-/ ,, 
EQUIPMENT BLANK (EB):· L 

SAMPLE END DPETH {FT): 
f I :; 

TRIP BLANK (TB): x· d_ -1 

GRAB~ COMPOSITE ( ) 
r-

CONTAINER PRESERVA11VF1 ANALYTICAL ANALYSIS 

SIZE/TYPE I u PR,EPARATION METIIOD 

Vial I 1 SW8200IJ/8210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst 

2nd ~ODOR: 
!OTHER: 

LV')S'\G.\\~c\ c-<\. 912. 9 /OS cxJ \D36 

D~~~-""'-~--~3~·_.t:+ __ ~a~~-~ve~\~_s_~~.--~_~c_:.c.=~~~~~~~~~~~~~~~~~~-i 
' J GENERAL INFORMATION 

-- -------..._ 
WEATIIER: SUN/CLEAR ___ (_ OV~/RAIN __ _ WIND DIRECTION_~- AMBIENTTEMPERATURE 85·~ 
SHIPMENT VIA: FEDEX-----)(_ HAND DELIVER COURIER __ arnER __ _ 

SHIPPED TO: 1'.Seo .. c.on 

OBSERVER: S - <:;,;\\~ 1 !.£ 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRJLL ClJITINGS 

WG=GROUND WATER 

SL= SLUDGE 

SO=SOJL 

B=BAJLER 

LH=HAZARDOUS LIQUID WASfE GS=SOJL GAS 

ISP= BLADDER PUMP 

BR= BRASs RING 

SH=HAZRDOUS SOLID WASTE 

SE=SEDIMENT 

FlSH =FISH 

WS=SURFACE WATER CS=COMPOSITE SAMPLE 

SW=SWAB!WlPE C=CONTINUOUS FLIGHT AUGER 

BEN=BENTillC INVERTEBRATE :OT= DRIVEN 11JBE 

.. 
G=GRAB 

HA=HAND AUGER C 

H=HOLLOW STEM AUGER 

PP=PERJST ALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
H;l.froGeologic, Inc 

1 .... 0CATION: Holloman AFB, NM PROJECT NAME: HoUoman LF-10 Soi) Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID L~\O·- t-..\ \000 6\00 DATE: ~D/d.-/OS TIME: lD&<Co 
MATRIX TYPE! GS 

ENTER SAMPLE NUM:8ERS FOR QC SAMPLES/ 
·-

SAMPLING METIIOD: HA BLANKS ASSOCIATED WITH nus SAMPLE: -· 

iLOT CONTROL It: MATRIX SPIKE {MS): t-..A ----
(Ambjent .. Blank If - Equipment Blank N - Trip Blank II - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY I/: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. OPETH (Fl): (/ i( 

EQUIPMENT BLANK (EB):· 

SAMPLE END DPETH (FT): 
l...j /I 

/2 TRIP BLANK {TB): 

GRAB (if) COMPOSITE ( ) 
,-

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I i SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS i SAMPLE CHARACTERISTICS MISCELLANEOUS 
' 

·st iCOLOR: 

2nd lODOR: 

!9THER: 

:1:.'f\'5.\-A. \\Q: c\. 01·, 9/2CI /OS ""'t 1021-
. ·2 (' 

qftl,""'t' \ ~t\.\~ ht~V\ ". ·-...: .. ) t \ 
<...I 

GENERAL INFORMATION 
. ___ .-~·-'\ 8':-s. WEATIIER: SUNlCLEAR (_ OVERCAST}RAIN -- WIND DIRECTION AMBIENT TEMPERATURE 

FEDEX_)(_ 

. ........._ ___ ,___..,/ 

SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 'tSeOl'.D() 

COMMENTS: 

SAMPLER: Bre+\- Broder-:eVI OBSERVER: .s. G; }le1 ·\-Q. 

MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClITflNGS SL=SLUDGE IB=BAJLER G=GRAB 

BP=BLADDER PUMP ' WG=GROUND WATER SO=SOIL HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOJLGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH==HAZRDOUS SOLID WASTE WS=SURFACE WATER CS==COMPOSlTE SAMPLE PP= PERISTALTIC PUMP 

SE= SEDIMENT SW =.SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISfl BEN==BENTillC INVERTEBRATE DT=I>RIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman Ll'-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID I F \0 ~ NC\()f\ E'u DATE: I 0[.2.lQ.5 TIME; lQ~q 
MATRIX TYPE: GS 

ENTER SAMPLE NWvl~ERS FOR QC SAM:Pl.ES/ 
-. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CON"fROL #: MA,TRIX SPIKE. (MS): NA ----
(Ambient. Blank H - Equipment :8lank i -Trip Blank I - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY #: . -FIELD DUP (FD): 

AMBIENT BLANK (AB):: 

SAMPLE BEG. DPETH (FT): 4 '' EQUIPMENT BLA_NK (EB);: 
l/ It ' 

SAMPLE END DPETH (FT): 
TRIP BLANK (TB): ~.-}. 

GRAB CJ.) COMPOSITE ( ) 
7-

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIIOD 

Vial I 1 SW8260B/8270C EM FLUX 

NOTABLE O:BSERV ATIONS 

PIO READINGS ! SAMPLE CHARACTERISTICS l MISCELLANEOUS ; 

!st jCOLOR: ! 
2nd !ODOR: i 

!OTHER: i 
::LYI "S;o_ \ \ ~ c\, c.-n 9 /2-7 )C>5 O.lr \63 \' 

\) e. ~_\-~-~ 3-\\ Q \0-.\J"e. \ SU.f~Cf) 
<..J GENERAL INFORMATION 

------~ 

l?'f;· WEATIIER: SUN/CLEAR ( OVERCASJ:lRAIN WIND DIRECTION AMBIENT TEMPERATURE 

FEDEXX 
-···--

SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER. 

SHIPPED TO; tseo.r()n 
COMMENTS: 

SAMPLER: Bre+\- EmdeCY-v1 OBSERVER: s. G\\~~\\-L 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTflNGS SL= SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER ( 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH= HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 
SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 
ASH= FIS}) BEN= BENTillC INVERTEBRATE IDT= DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeGLO}J!C, Inc 

I LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO:l~MA110N 

SAMPLE ID LF\O -- t\1~1 .. n f?O DATE:. tO/;J/DS TIME: [030 
MATRIX TYPE: GS 

ENTER S1™PLE NUMBERS FOR QC SAMPLES/ 
.. 

SAMPLING METHO.D: HA BLANKS ,t\SSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): "JPt ----· 
(Ambient.Blank I· EquipmentBlank# -Trip Blanlt I - Cooler I) MATRIXSPIKEDUP (SD)! 

CHAIN-OF~CUSTODY #: FlElD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): y If 

EQUIPMENT BLANK (EB}:· .l/ 
SAMPLE END DPETH (Fl): ·'-I !j Xd. TRIP BLANK (TB): 

GRAB (,i.) COMPOSITE ( ) 

CONTAlNER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZEffYPE I 11 PREPARATION METHOD 

Vial I 1 SW11260B/8210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS . 1· SAMPLE CHARACTERISTICS MISCELlANEOUS 

1st !COLOR: 

2nd \ODOR: 

[OTHER'. 

L>As-k\. \ \Q c\ Q-{-, q /2.<l IDS o.A \0.'3~ . 

De.~-== ·~f'+ t'.1 n·\ v'f! \ .'9i~~~ . -.J GENERAL INFORMATION ,_ 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE 35° 
SHIPMENT VIA: FEDEX_x_ HAND DELIVER COURIER OTIIER -- ·-- ---
SH1PPEDTO: f:>eo..con 
COMMENTS: 

SAMPLER: Bre-+-\- Broder.:en OBSERVER: s; c~~ 1 \e.\4{> 
MATRIX 1YPE CODES SAMPLING MErnOD CODES 

DC= DRILL CUITINGS SL=SLUDGE IB=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL IBP=BLADDER PUMP HA=HAND AUGER 

ILH~HAZARDOUSUQUID WASTE GS=SOILGAS iBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS.=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLJT SPOON 

FISH= FISH BEN =BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-.eOLogic, Inc 

PROJECT NAME: Holloman LF-10 Soil Gas Sampling 
J 

LOCATION: Holloman AFB, NM 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF\O- ~loOOE \00 DATE: Wl~lOS TIME: ltJ4l 
MATRIX TYPE: GS 

ENTER SAMPLE NU~ERS FOR QC SAMPLES/ 
.. 

SAMPLlNG METHOJJ: HA BLANKS ASSOCIATED WITH TBlS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS}: +..A ----
(Ambient.Blank# - Equipment Blank# - ':trip Blank# -"Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH {FT): 'f• ,_, 
EQUIPMENT BLANK (EB):· 

I 
..ii 

SAMPLE END DPETH (Fl): '-! 1! 
TRIP BLANK (TB): ~ ,:}. 

GRAB~ COMPOSITE ( ) 

CONTAINER PR.ESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METHOD 

Vial I 1 SW82608/8270C EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS . l SAMPLE CHARACTERISTICS t MISCELU\NEOUS 

1st !COLOR: l 

12nd !ODOR: ! 
!OTHER: ' ' 

:t::f\5-\a_\ \~ c\ ~on 912-1 /OS° ~i-· JOL/2 

b.P:i:>l\, ._::- ::<ft-·. ·~DI\ s i J.i! -f.a..co _ 
I 

, 
GENERAL INFORMATION 

WEATIIER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SlDPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6ear_on 
COMMENTS: 

SAMPLER: Bre-\--\- Bmde~Y) OBSERVER: 3. G,'l\Qtk 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTIINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER:: 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERJST ALTIC PUMP 

SE= SEDIMENT SW=SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN =BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeolo9iC, ITK 

LOCATION: Holloman AFB, NM PROJECT NAME: 1I0Iloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04'-02-03 

SAMPLE INFORMATION 

SAMPLE ID z ~\fl- Wtccac=o DATE: lOl:;i. IC>S TIME: ;()LI(} 

MATRIX TYPE: GS . .. 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLiNG METlJOD: HA BLANKS ASSOCIATED WlTH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): .NA 
----

(Ambient.Blank # - Equipment Blank iJ - Trip Blank II - Cooler#) MATRIX SPIKE DUP (S_D); 

CHAIN-OF~CUSTODY #: .FJELD DUP{FD): 

?../ & 
AMBIENT BLANK {AB): 

SAMPLE. BEG. DPETH (FT): 
EQUIPMENT BLANK (EB):· ,v 

SAMPLE END DPETH (FT): 
'-/ h y·d. TRIP BLANK (TB): 

GRABOd) COMPOSITE ( ) .-
CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIJOD 

Vial I i SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i . SAMPLE CHARACTERISTICS ! MISCEl,.LANEOUS ~ 

1st jCOLOR: ; 

2nd jODOR: ; 
; 

iOTHER: ; 
; 

::i:.ct5-\a.. \ \ e c\ c-n q;zc110S o..·/- ~Otf~ 

D~171h .::: 
::s ~-. 
' +-1 S().i <;f·.~00 

./ 
GENERAL INFORMATION 

WEATIIER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDIDC ---X_ HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: 'E>roc.on 
COMMENTS: 

SAMPLER: Bre-\+ ~e~VI OBSERVER: S. G~1\~-~\€_ 
MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRJLL ClTITINGS SL=SLUDGE IB=BAILER G=GRAB ,., 
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA =HAND AUGER' 

LH=HAZARDOUS LIQUID WASfE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERJSTALlJC PUMP 

SE=SEDIMENT SW =SW AB/WJPE C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

FISH= FIS'1 BEN =BENTHIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSffiLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-eologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling I 
SlTE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID LF\~ ... \.. \Sc:x:n:.... \()(') DATE: 10l2l05 TIME; to4~ 
MATRIX TYPE: G~ -

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
.. 

SAMPLING ME'I'HOP: HA BLANKS ASSOCIATED WITH THIS. SAMPLE: 

LOT CONTROL.#: MATRJX SPIKE (MS): ~A -·---.--
(Ambient.Blank I - Equipment B¥ ii- Trip Bl;ink I -Cooler I) MATRIX SPIKE DUP (SD); 

CHA1N-OF,..CUSTODY #: ·FIELD DUP (FD): 
. -

AMBIENT BLANK. {AB): 

SAMPLE Bl::G. OPETH (FT}: '-t 11 

EQUIPMENT BLANK (EB):· w 
SAMPLE ENO OPETH (FT): 

(( . ., 
'IRIP BLANK (TB): / ;)__ 

(}RAB(~) COMPOSITE ( ) 

CONTAlNER PRESERVA TivFJ ANALYUCAL ANALYSIS. 

SIZE!fYJ>E I H PREPARATION METIJOD 

Vial I -1 SW821iOBl8270C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS i SAMPLE CHARACTERISTICS ; MISCELLANEOUS 
' 

]St !COLOR: ! 
j 

fznd !ODOR: ! 
f 

fOTHER: i 

:t::'Y't5W..\\t J Qly\ CJ /2C{ /OS ~..J IDt-IY 

f).,,. "'H.(\ ·- 3-f2t- --~('"'): \ S-£,t rCrl r- ttl -- I 
, 

GENERAL INFORMATION 
~--~-~ ...... 

AMBIENT TEMPERATURE ~~ WEATHER: SUN/CLEAR c~IN WIND DIRECTION 

SHIPMENT VIA: FEDEX_A_ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: ISeo...con 
COMMENTS: 

SAMPLER: Bre-++. Brndec:eV1 OBSERVER: s. <'::i ; 11 e. ±:!£. 
MA TR.IX TYPE CODl".S SAMPLING METHOD.CODES 

DC=DRJLL CUITINGS SL=SLUDGE B=BAJLER G=GRAB .-
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA= HAND AUGER 

•. 

iLH =HAZARDOUS LIQUID WASTE GS=SOll. GAS BR=BRASS RING H=HOLLOW SfEM AUGER 

SH=HAZRDOUS SOLID WASTE Ws=SURFACE WATER CS= COMPOSITE SAMPLE PP=PERISTALTICPUM~ 

SE=SEDIMENT SW =SW ABlWIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

ASH= ASH BEN=BENTHIC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID LF\t.~-- ~t50d€.O DATE: t6/.21c.S TIME: {Olf.S 
MATRIX TYPE: GS 

ENTER SAMPLE NUM;BER$ FOR QC SAMPLES/ 
.. 

SAMPLING METIIOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): r..A ----
(Ambient.Blank I - Equipment Blank iJ - Trip Blank I - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY II: AELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH {FT): 'I Ii 

EQUIPMENT BLANK (EB):· ,lf 
SAMPLE END DPETli (FT): L{ JI 

TRIP BLANK {TB): L. ~ 
GRAB~ COMPOSITE ( ) 

1-:--

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZEJTYPE I II PREPARATION METIIOD 

Vial I J SW8260Bl8270C ' EMFLUX 

NOTABLE OBSERVATIONS 

·p10 READINGS J SAMPLE CHARACTERISTICS ~ MISCELLANEOUS 

1st !COLOR: i 
2nd !ODOR: ' ~ 

fOTHER: ! 
i 

i.J::vlst°'-\ \j!_ d o., 9/ZC/ ICJ.5 Cl.. t-· I Ot/5 . 
'Di..P~h ;:: __ .~r+, At.-~\ Suf'~co 

GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE ?rs- .... 
SHIPMENT VIA: FEDEX ---X- HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: 'fSea.c..on 
COMMENTS: 

SAMPLER: Bre+\- Bn:xler::e-Vl OBSERVER: s G,'[l~+k 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB. 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP 
(" 

HA=HAND AUGER . 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLIGHTAUGER SS==SPLIT SPOON 

ASH= FISH BEN=BENTHJC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroG~Logfc, Inc 

•. 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-0'2-03 

SAMPLE INFO~ATION 

SAMPLE ID L'F\t\- N400E\OO DATE: t ufd-.lq S" TIME: iDlf fo· 
MA TRIX TYPE: GS ENTER SMlPLE NUMBERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCif\.TED wrfH THIS SAMPLE: 

LOT CONTROL#: MATRIX SP.IKE (MS)~ t\.J l\ -· ---
(Ambient-Blank ii - '.Equipment Blank i -Trip Blank # - Cooler If) MATRix SPIKE DUP (SD): 

CHAIN-OF.CUSTODY #: F:iELD DUP (FD): 

· AMBIENT BLANK (AB}: 

SAMPLE BEG. DPETH (FT): y ,, 
EQUIPMENTJJLANK (EB):· I i 

SAMPLE END DPETH (FT): . Lf 
11 

TRIP BLANK {TB): v~ 
GRAB(JI} COMPOSITE( ) 

7- . 

CONTAINER PRES'.ERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I , PREPARATION METHOD 

Vial l 1 SW8260Bllt270C EM FLUX 

NOTABLE OBSERVATIONS ' 
PID READINGS ' SAMPLE CHARACTERtSTICS ~ MISCELLANEOUS f ' 

lsl !COLOR: ! 
~nd /ODOR: ' j 

!OTHER: t 

r::rn~o. \\ ~ Or\. '1 /'2.C//05 et.. ..j \OL\l . 

D e >:>-\:-).--~ ::. .. 3.f-'; so:\ .SuCMc9 
-

GENERAL INFO:RMATION 

WEATHER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERA nmE ~s ,._ 
SHIPMENT VIA: FEDEX--4. HAND DELIVER -- COURIER -- O'IllER 

SHIPPED TO: tseo.con 
COMMENTS: 

SAMPLER: Bre+\- 1Sroder:e.Yl OBSERVER: S. ("11 I IE.tk 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER S07SOIL IBP=BLADDER PUMP HA=HAND AUGER ' 
LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDQUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WJPE· C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= ASH BEN=BENTIUC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-.eoLoglc, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFORMATION 

$AMPLE ID u=-10 ,- \\.\ L\{)() f=() DATE: [{J/:1.lQ s TIME: 1041-" . 
MATRIX TYPE: GS 

"ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA 
----

(Ambient. Blank # - Equipment Blank ii- Trip Blank # - Cooler #) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY fl: . F1ElD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (Ff): 
r ,; fl 
I. EQUIPMENT BLANK (EB):· v • tr 

SAMPLE END DPETH (Ff): '-/ 
TRIP BLANK (TB): /'~ , 3 

GRAB(,_:)) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I i SW8260B/8Z70C EMFLUX 

NOTABLE OBSERVATIONS 

FllD READINGS t SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst !COLOR: 

~nd !ODOR: 

jOntER: 

i:r:-~\ \ed... C{\ ~ tzq /CJ.5 ~-\-· I OL/8' 

DP:;-.:A-~ =-~Pt . '"'('"') ,· \ SLtRGrtJ 
I / 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~/RAIN WIND DIRECTION AMBIENT TEMPERATURE 85""' 
SlliPMENT VIA: FEDEX_£_ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>fuc.On 
COMMENTS: 

IS AMPLER: Bre-i-\- B<--odec:e.Y'l OBSERVER: S. G .. \ ,e. t-+-e 
MATRIX TYPE CODF.S SAMPLING METIIOD CODF.S 

DC=DRlLL CU1TINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER So=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RlNG H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH== FlSH BEN= BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



HGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

lQ/,210-5 {0~ '1. 
.. 

SAMPLE JD L r\O ·- N?rf".' E \00 DATE: TIME: 

MATRIX TYPE: GS ENTER SAMPLE NUM;BERS FOR QC ~AM:PLES/ 
.. 

. 
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL I/: MA TRIX SPIKE (MS): f\IA -· --.-
(Ambient.Blallk # - Equipmelll Blank ii - T1ip Bia~.# - Cooler II) MATIUX SPIKE DUP (SD): 

CHAlN~OF-CUSTODY I/: FIELD DUP (FD): 

AMBIENT BLANK (AB}: 

SAMPLE BEG. DPETH (FT): Lj /; 
EQlJIPMENTBLANK (EB):· l/ 

SAMPLE END DPETH (Fl): 'I It 

J::1 TRIP BLANK (TB): 

GRAB(~ COMPOSITE ( ) 
I-

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I I l>REPARATION METIIOD 

Vial I I SW8260lll81lOI;: EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS f MISCEll..ANEOUS ! 
lst !COLOR: 1· 
2nd jODOR: ' l 

\OTHER: I 
t[n.5-kl \ \e d (){) 9/Zc; /OS ct. -t IOS-0 

De.r:»th -:: 3 f+ .. , so~\ .s lA r fa..aL. 
\ J 

GENERAL INFORMATION ..-------
8S-d WEATIIER: SUN/CLEAR ~/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDEX--X HANDDEUVER -- COURIER 
-~ 

OTIIER 

SHIPPED TO: t>eo .. c.on 
COMMENTS: 

SAMPLER: Bre-i+ B1oder.=ev1 OBSERVER: s, c-:i; l lelk 
MATRIX TYPE CODES SAMPLING MEmOD CODES 

DC=DRILL CU1TINGS SL=SLUDGE B=BAILER G=GRAB ,-

IWG=GROUND WATER SO=SOIL IBP=BLADDER PUMP HA=HAND AUGER •. 

LH;,,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW SfEM AUGER 

~H=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLJGHTAUGER SS=SPLIT SPOON 

ASH= FISH BEN=BENTillC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSffiLE PUMP 



·vHGL FIELD SAMPLING REPORT 

.•.. LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 
·-

- SAMPLE INFO~ATION 

SAMPLElD LF\O- W3c.o ~o DATE: 1012.LDS TlME: lo5C> 
MATRIX TyPE: GS . -

ENTER SAMPLE NUM~ERS FOR QC SAMPLES/ 
-. 

SAMPLING METHOD: . HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#; MA TRIX SPIKE (MS): NA ----
(Ambient.Blank I - Equipmcut B)llnk # - Trip Bl.ai;ik fl - Cooler If) MATRIX .SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): t/ ir 
EQUIPMENT BLANK (EB):- 'V 

SAMPLE END OPE~ (FT)~ i_/ t 
TRIP BLANK (TB): y .. 3 

GRAB (19 COMPOSITE ( ) 
.,-

CONTAINER P~ERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I ' P]IBP A.JlA TION METIIOD 

Vial I I SW82WB/8ZlOC · EMFLUX 

. NOTABLE OBSERVATIONS 

PID READINGS t SAMPLE CHARACTERISTICS l MISCELLANEOUS 

Isl JCOLOR: ~ 
! 

~nd !ODOR: i 
•JOntER; i 

l:t:v\S-\a. \ \ € 6. Or~ q/~9/05 c~.t 10«5. J . 
De ... ~3 I'f ,> . .'.9C) ,· I S'Li.r~ 

GENERAL INFORMATION ·-··---..., ' 

AMBIENT TEMPERATURE 2f'f5' ,. WEATHER: SUN/CLEAR 6~ERC~IN WIND DIRECTION 

SHIPMENT VIA: FEDEX__}{_ HAND DELI\TER -- COURIER -- OTHER 

SHIPPED TO: 6roc1)n 
COMMENTS: 

SAMPLER: Bre-\-\- Bn:x\er.~Yl OBSERVER: S. b:l\e+ik? 
MATRIX TYPE CODES SAMPLING METHOD CODES 

DC= DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB· 

BP=BLADDER PUMP 
::-

WG=GROUND WATER SO=SOIL HA=HAND AUGER 

UI=HAZARDOUS LIQUID WASTE GS~SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERIST ALTIC PUMP 

~E=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

FISH= FISH BEN =BENTIUC INVERTEBRATE PT= DRIVEN TUBE SP=SUBMERSIBLE PUMP 



FIELD SAMPLING REPORT 
HydroGeol99!c, Inc 

LOCATION: Hollom.an AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE INFORMATION 

SAMPLElD LF 10 -~ l\l ?irrll-?° lt'YJ DATE: HiLa/O.S - TIME: LOS[ 
MATRIX 'typE: GS ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH TIUS SAMPLE: 

~OT CONTROL#: . MA TRIX SPIKE (MS); tJ& 
... . ----·-. 

\ (Ambient.Blank I - Equipment Blank I- Trjp Blank JI - Cooler II) MATRIX SPIKE DUP (SD}: 

CHAIN-OF-CUSTODY#: FIELD DUP {FD): ~ 
AMBIENT BLANK (AB): l 

SAMPLE BEG. DPETH (Fl): Lf I: '11 . ' 
EQUIPMENT BLANK (EB):-

SAMPLE END DPETH (Fl): '-{ tr 
TRIP BLANK (TB): .t!{ ,3 

GRAB (Jo) COMPOSITE ( ) ;-

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZEffYPE I n PREPARATION METIIOD 

Vial I t SW8260B/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS l MISCELLANEOUS 

1st !COLOR: !· 
!2nd tODOR: ! 

!OTHER: i 
~~\\eJ.. CY) 9/zc, /CJS" Ou\. (Q5:2 

'3(1 ~""'""": I 
r 

De_:p+~' "'- -. i-.\ I SU.H-<tCL-.,, 
GENERAL INFORMATION 

--------,,. 
AMBIENT TEMPERAnmE ?f'S < WEATIIER: SUN/CLEAR ~JRAIN WIND DIRECTION 

FEDEX_L SHIPMENT VIA: HAND DELIVER -- COURIER -- aTIIER 

SHIPPED TO: 6en..c.nn 
COMMENTS: 

SAMPLER: Bre-i-+ Bmde1-:evt OBSERVER: :_$'. Gt, UE?t~ 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO":'SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 
SH=fIAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 
Sfr=SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFUGHTAUGER SS=SPLJT SPOON 
ASH= ASH BEN= BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



YHGL FIELD SAMPLING REPORT 
HydroGeoLogit, Int 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02--03 

SAMPLE INFO~ATION 

SAMPLE IP LFvo-- N \C~ l5:\00 DATE: tD/2/0..:.5 TIME: 1os·1 
MATRIX TYPE: GS 

ENTER SAMPLE N~ERS FOR QC SAMPLES/ 
·-

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL If: MATRIX SPJKE (MS): t\} (.\ 
----

(Ambient.Blank If -Equipme~t ,Olank #-Trip Blank # - Cooler I) MATRIX SPl.!CE DUP (SD): I 
CHAIN-OF-CUSTODY#: FIELD DUP {FD): 

t AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT}: 4 
,, 

EQUJPMENT J3LANK (EB): -

SAMPLE END DPETH (FT}: t/ t 
TRIP BLANK (TB):~_ 1__ 

GRAB(p COMPOSITE { ) 

CONTAINER J>RESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIJOD 

Vial l 1 SW8260B/8270C EM FLUX 

I NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS ! MISCELLANEOUS 1 i 

Ist [COLOR: l 
~od \ODOR: ' i 

'!OTHER: ; 

1 

[Cns--Jet \ l e..cl on 9/.29/05 ett. !051-

l:>ev+'A =-3-P4- So~\ .:S'l1rl-aro 
I / 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

SHIPMENT VIA: FEDEX_L HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>eo..con 
COMMENTS: 

Bre+\- "ESrrx:\er.:eYI ~ -~,;~ SAMPLER: OBSERVER: ' -~,_,_. .. 1--. 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClITTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=;oSOIL (BP=BLADDER PUMP HA=HAND AUGER 

LH=HAZAROOUS LIQUID WASTE GS=SOILGAS '.BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERlST ALTIC PUMP 

SE=SEDIMENT SW =_SW ABIWIPE C=CONTINUOUS FLIGHT AUGER SS=SPUTSPOON 

FISH= ASH BEN =BENTIUC INVERTEBRATE DT=DRIVEN 'TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
H}'tlro.GeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02--03 

SAMPLE INFORMATION 

SAMPLE ID L-F\O- Ne>i~too DATE: 10/:;>./05 TIME: l~-

MA TRIX TYPE: GS ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
•· 

. . . . . 

SAMPLING METHOD: HA B.LANKS ASSOCIATED WITH THIS SAMl>LE: 

LOT CONTROL#: ---- MA TRIX SPIKE (MS): . /\JB 

(Ambient-Blank II - Equipment Bla.nlc H -Trip Blank I - Cooler II) MATRIX SPIKE DUP (SD): 

r CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMBIENT BLAN){ (AB): 

t SAMPLE BEG. DPETH (FT): l/ l.r 
EQUIPMENT BLANK (EB):· 

SAMPLE END DPETH (FT): l/ fl 
TRIP BLANK (TB): /3 

COMPOSITE( ) 
I 

GRAB f,xl) 

CONTAINER PRESERVATivFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial . I I SW8260ll/8210C EMFLUX 

.. 
NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS MISCELLANEOUS l 

1st !COLOR; 

2nd !ODOR: 
!OTHER: 

ms to-\\~ .cl C"YI 9 /:;2._C/ /C6 ctr- .JID{;l 
7 

!).,.. .. nt-h :;.-~ri _s~c, I StArfuar noie. c· o I 1~1)5'edf 
~ - I 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~N WIND DIRECTION AMBIENT TEMPERATURE 3s-~ 

SHIPMENT VIA: FEDEJC-->(__ HAND DELIVER -- COURIER -- 011IER 

SHIPPED TO: tseocon 
COMMENTS: 

SAMPLER: Brei+ Bn:x:!er.=e.VI OBSERVER: 0, c~ .·1 kt1-e 
MATRIX TYPE CODES SAMPLING METIIOD CODEs 

DC=DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB. 

WG=GROUND WATER SO';"SOIL BP=BLADDER PUMP HA=HAND AUGER' 

Lll,;,,,HAZARDOUS LIQUID WASTE GS=SOJLGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

ASH= FISH BEN=BEN11llC INVERTEBRATE IDT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



-vHGL FIELD SAMPLING REPORT 
HydroGeoLogic, Inc 

LOCATION: HoJloman A~B. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

lOL9..I~ flai5 ' 
SAMPLE ID I F \0 --- f\..\ \f\{)~0 DATE: . TlME: 

MATRIX TYPE: GS 
ENTER SAMPLE NUM~ERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): ;,, A ----
(Ambient-Blank If - Equipment Blank H - Trip Blank II - Cooler II) MA TRIX SPIKE DUP (SD): 

CHAIN-OF.,.CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB}: 

SAMPLE BEG. DPETH (FT): r./ ~' 
EQUIPMENT BLANK (EB): - ,1 

SAMPLE END DPETH (FT): '1 r - . ,,( ? TRIP BLANK (TB): 

GRAB {A) COMPOSITE ( ) 
,-

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I H }>REPARATION METHOD 

Vial I i SW8200BJ8270C EMFLUX-

NOTABLE OBSERVATIONS 

PIO READINGS 

' 
SAMPLE CHARACTERISTICS ) MISCELLANEOUS 

1st )COLOR: ! 
!2nd JODOR: t 

jOTHER: I 
[.J:;nS\--<'.l \ \c cl On q1ac;1os c:\.4 11oa-· 

~ 

be.p-t-\n :. .~r-t-, ~ ..... ~ \ .su c-kt CQ __ 

GENERAL INFORMATION 

WEATl-IER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATURE S'S-cl 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- 01HER 

SHIPPED TO: tseo.c.on 
COMMENTS: 

SAMPLER: Bre+\- Bmder.:eVI OBSERVER; S. C-:td \e+w 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL CU1TINGS SL=SLUDGE B=BAILER G=GRAB' 

!WG=GROUND WATER SO=SOIL IBP=BLADDER PUMP HA=HAND AUGER\ 

LH ~HAZARDOUS LIQUID WASTE GS=SOILGAS tllR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER · CS= COMPOSITE SAMPLE PP=PERJSTALTIC PUMP 

SE=SEDIMENT SW =SW ABIWJPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FlSfl BEN= BENTHIC INVERTEBRATE IDT=DRIVEN TIJBE SP=SlJBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
flydroC-.eutogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC0()2--037-04-02--03 

SAMPLE INFORMATION 

SAMPLE ID · LFlO~ N \00&.[)..00_ DATE: lO/:J.lO 5 . TIME: !&:;[~ 
.· 

MATRIX TYPE: GS 
ENTJ!R SMtPLE NU~ERS FOR QC SAMPLES/ 

.. 

SAMPLING METHOD:: HA BLANKS ASSOCIATED WITH THIS SAMPLE: .. 

LOT CONTROL#: MATRIXSPIKE (MS): NI\ ----
(Ambient.Blank 1-EquiplllCnl.Bl~.l -Trip Blank I - Cooler If} MATRIX SPlKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH {FT): lf ~ 
EQUIPMENT BLANK (EB):· 'I/ 

SAMPLE END DPETH (FT): 
yf 

,L-3 TRIP B~ (TB): 

GRAB~) COMPOSITE ( ) , 

CONTAINER .·PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZEffYPE I n PREPARATION METIIOD 

Vial I 1 SWll260818270C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS ! SAMPLE CHARACTERISTICS I MISCELLANEOUS l 

!st !COLOR: J 
2nd \ODOR: i 

lOTHER: 
' l 

I1•S ta.\ \e.~ &f\ Cf /2.Ci /C>S 0.. \- 153 l· 

·t:>,-':::.-\:"Y)::.. 3++ ::so".\ SU~ 
I GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~~IN WIND DIRECTION AMBIENT TEMPERATURE 
~~ 

SHIPMENT VIA: FEDEX_j{_ HAND DELIVER -- COURIER -- 01HER 

SHIPPED TO: ts me.on 
COMMENTS: 

SAMPLER: &e-'+ B<nder:se.Vl OBSERVER: s:, G_ ,· ~ le.1--t-P --,...._ 

MAT.RIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB 

' WG=GROUND WATER SO:=SOIL BP= BLADDER PUMP HA=HAND AUGER 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASIB WS=SURFACE WATER CS=COMPOSffESAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

FJSH = FIS;H BEN=BENTillC INVERTEBRATE DT= DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeoLogfc, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-Q4-02-03 

SAMPLE IN,FO~ATION 

SAMPLE ID LFiO - l\.\ !Jrf'} t= .Qt"f') DATE: ~o/&J..l65 TIME: 1~5l_ 
~. -

MATRl:X T)'PE: GS .. -ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
SAMPLING ME'TI,lOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA 'flUX SPIKE (MS): NI\ -.-·--
(Ambient.Blank H • Eqnipnient Blank H - Trip Blank II - Cooler If) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: .RELD OUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): tr I/ 
EQUIPMENT BLANK {EB):· v 

SAMPLE END OPEfH (FT): '-I ,, 
TRIP BLANK (TB): ~-3 

GRAB(" COMPOSITE { ) 
,-

CONTAINER PRESERVATIVFJ ANALYTICAL. ANALYSIS 

SIZE/TYPE I n PREPARATION METIIOD 

Vial I 1 SW8260l3/8210C EM FLUX 

NO'I:ABLE OBSERVATIONS 

PID READINGS ' SAMPLE CHARACTERISTICS ' MISCELLANEOUS t 
1st !COLOR: ! 
2nd lODOR: 

!OTHER: 
' 

:CV'1<~\\ed 0<1 cr/zcr;o5 ""-•\- 16~~5 

~D\-h -=-·- . ~ -l+ ~~\ .<\Lt\£., f"•(') . 
\ ~ 

GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION AMBIENT TEMPERATtJRE 2f's=• 
FEDEx__L_ SHIPMENT VIA: HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6eac,0n 
COMMENTS: 

SAMPLER: Bre-B- Brode~Y) OBSERVER: -S, c~ ,' ll lt-.Le 
MA. TRIX TYPE CODES SAMPLING METIJOD CODES 

DC= DRILL CUTIINGS SL=SLUDGE B=BAILER G=GRAB ,. 
WG=GROUND WATER SO"' SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH,;,,HAZAR.DOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH =HAZRDOUS SOLID.WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WJPE C=CONTJNUOUSFUGHTAUGER SS=SPUT SPDON 

FISH= FISH BEN=BENTIIIC INVERTEBRATE ITT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



·vHGL 
_ H}'-droGeologic, Inc 

FIELD SAMPLING REPORT 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC-002-037-04-02-03 

SAMPLE lNFO~ATION 

SAMPLE ID 1 _F~\ tJ - l\\_ico. "booo DATE: ro J:J- Los TIME: 15S&-
GS •· ' MATRIX T).'PE: 

ENTER SAMPLE NUM;BERS FOR QC SAMPLES/ 
.. 

!SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CON'fROL #: MATRIX SPIKE {MS): . NA ----
,Ambient-Blank I - Eqilipllient Blank I "Trip Blank I - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY #: FIELD DUP (FD): 

AMBIENfBLANK (AB): 

SAMPLE BEG. DPETH (FI): 'I i: 
EQUIPMENT BLANK (EB):· ...... 

SAMPLE END DPETH (FT): 9 Jr 

Y-3 TRIP BLANK (TB): 

GRAB~ COMPOSITE ( ) 7 

CONTAINER PRESERVATIVE/ ANALmCAL ANALYSIS 

SIZE/TYPE I II PREPARATION ME11l0D 

Vial l l SW82iioBJ8210C EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS i SAMPLE CHARACTERISTICS t MISCELLANEOUS i 

!st jCOLOR: i 
2nd jODOR: ' 

!OTHER: ~ 

l.I=:Y"'6-tt:\. \ \e cl. en 9/2q !OS ~ -t- - lS4C> 
D,,~ nt-h.: ~ -f-t <r~\' \ .'S'iA.f IQ rn 

l ..) 
GENERAL INFORMATION 

WEATilER: SUN/CLEAR G_-:::+IN wnm DIREmON AMBIENT TEMPERATURE g,s-. 
SHIPMENT VIA: FEDF.X ____>(_ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>eo.con 
COMMENTS: 

SAMPLER: &e*\- &-odec:e.Vl OBSERVER: 3_, Gtlle& --..._ 
MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRJLL CUlTINGS SL=SLUDGE B=BAILER G=GRAB. 

WG=GROUND WATER BP=BLADDER PUMP 
:' 

SO=SOIL HA=HAND AUGER 
LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 
SH =HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERlSfALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 
FISH'= RSJI BEN=BENTIIJC INVERTEBRATE IDT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



·THGL FIELD SAMPLING REPORT 
!-lydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 SoiJ Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID LF'\0--~ .. ~dO b-:P-QO. DATE: 10/z/~~ . TIME: troaa 
MATRIX TYPE: GS 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 
.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH IBIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): NA 
-· ---

{Ambient.Blank # - Equipment Blank iJ - Trip Blank I - Cooler If) MATRIX SPIKEDUP (SD): 

CHAIN-OF~CUSTODY #: FIELD DlJP {FD): 

AMBIENf BLANK (AB): I 

SAMPLE BEG. DPETH (FT): 
c.; ~, 

EQUIPMENT BLANK (EB): 
·Ji 

SAMPLE END DPETH (FT): 
'-I ,, 

v' _3 TRIP BLANK (TB): 

GRAB <f> COMPOSITE ( ) 
7-

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION .METIIOD 

Vial I I SW8260B/lli10C EMFl.UX 

NOTABLE OBSERVATIONS 

PIO READINGS ' SAMPLE CHARACTERISTICS l MISCELLANEOUS ~ 
!st ;coLOR: \ 
l2nd jODOR: ~ 

!OTHER: I 
i 

T-ri.45·-tcA..\ le cl Cir~ q/zq 10s <X:t /.5L/'6 

l'H h:: ~-4 ., so~\ .'<! I .I. (' f;:;_ <" 0 
I , 

GENERAL INFORMATION 

WEA1HER: SUN/CLEAR ~IN WIND DlRECTION AMBIENT TEMPERATURE ~~ 

FEDEX_L SHIPMENT VIA: HAND DELIVER -- COURIER -- OTHER 

!SHIPPED TO: f>eo..mn 
COMMENTS: 

SAMPLER: Bre-\-\- Bmde~fl· OBSERVER: ,<:)I C'-:i I llPt~. 
MATRIX TYPE CODES SAMPLING METIJOD CODES 

DC=DRILL CUlTINGS SL=SLUDGE B=BAILER G=GRAB. 
' WG=GROUND WATER SO=SOIL BPc=BLADDER PUMP HA=HAND AUGER 

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWlPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= ASH BEN=BENTIIlC INVERTEBRATE DT=DRIVEN TUBE SP= SUBMERSIBLE PUMP 



'VHGL -... HydroGeologjc, Inc 

LOCATION: Holloman.AFB, NM 

SITE: LF-10 

FIELD SAMPLING REPORT 

PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID LF\ o- N3£':l0 ~l-L(X) DATE: \ tJLZlQ.5 TIME: 1(oQO. ... . . 

MATRIX TYPE: GS 
ENTER S~PLENUMBERS FOR QC SAMPLES/. 

.. 

SAMPLING METHOD: BA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): ...: f\ ----
(Ambienr.Blank I -Equipment Blank #-Trip Blank I - Cooler#) MATRIX SPJKE.DUP (SD): 

CHAIN-OF.,.CUSTODY/f: FIElD DUP (FD): 

AMBIENT .BLANK (AB): 

SAMPLE BEG. bPETH {FT): t( '! 
EQUIPMENT BLANK (EB):· .,/ 

SAMPLE END DPETH (FT): 
1,.,, 1, 

TRIP BLANK (TB): /_ 3 
GRAB(~) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZWfYPE I I PREPARATION METHOD 

Vial I I SW8260B/8210C EMFLUX 

NOTABLE OBSERVATIONS 

PID READINGS SAMPLE CHARACTERISTICS .i MISCELLANEOUS i ; 
\COLOR: ' 1st ~ 

2nd jOOOR: ' ; 
)OTHER: ' i 

r V'\S'to..\ \e c\. <"-1\ qjzc1 /C)·S ~·a .f(oQ3 

D-1 Dth ~-. ~-I'+ <'r"i: \ surfuc c 
J GENERAL INFORMATION . 

WEATIJER; SUN/CLEAR (~o~~R~IN WIND DIRECTION AMBIENT TEMPERATURE gs-~, 

SHIPMENT VIA: FEDEX_L. HANDDEUVER -- COURIER -- OTIIER 

SHIPPED TO: tseo.cnn 
COMMENTS: 

SAMPLER: Bre-i+ Bn:xiec:e.V\ OBSERVER: S. b ,"J le_ f:J.o --MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUNDWATER SO~SOIL BP=BLADDER PUMP HA=HAND AUGER; 

LH~HAZARDOlJS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACEWATER CS= COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

[SE=SEDIMENT SW=SWAB/WIPE· C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= FISJI BEN =BENTIIIC INVERTEBRATE DT=PRIVEN TUBE SP=SUBMERSIBLE PUMP 



HGL FIELD SAMPLING REPORT 
Hydro(:>eologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF~ lO Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE JD LF l () _...- AJ3ot-, ~S-Oc) DATE: /cL..J/o r - 1™1!: /'/'f.8 

MATRIX TYJ?E: GS 
ENTER SAMPLE NUMlJERS FOR QC SAMPLES/ 

~AMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL If: MATRIX sPlKE (MS): NA-
~---

(Ambienr.Blank ff - Equipment Blank it -Trip Blank I - Cooler If) _ MATRIX SPIKE DUP (SD): 

CHAlN~OF-CUSTODY #: FIELD ])UP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 
'-( ., 

EQUIPMENT BLANK (EB): - ~·r 

SAMPLE END DPETH (Fr): t.( t 
.'3 TRIP BLANK (TB): 

GRABk<}) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ , ANALYTICAL ANALYSIS 

SIZE/TYPE I I PREPARATION METI-JOl> 

Vial I i SW8260Bl827oc - EMFLUX 

NOT ABLE OBSERVATIONS 

PID READINGS j SAMPLE CHARACTERISTICS i MISCELLANEOUS 
r 

lCOLOR: i 1st ; 

2nd !ODOR: ' 
~ 

jOTHER: ' ~ 

"JZ;; ~-1 c..Lfu.1 9/Jo/o> e /</Tl 

? L)ypi-A :0 _':).)I 01' .... -I~··~ <."!! rfcnf-4 . 
tENERAL INFORMATION 

WEATI-IER: SUN/CLEAR ~JN WIND DIRECTION .Nf I AMBIENT TEMPERATURE 87 . 
SHIPMENT VIA: FEDEX ------6.. HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 6en.rnn 
COMMENTS: 

SAMPLER: Brei+ B<nder3e.V'I OBSERVER: 5. G\~\e'\-k-
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOJL BP=BLAODER PUMP HA=HAND AUGER,-

LH=HAZARDOUS LIQUID WASTE GS='SOILGAS lJR=BRASS RING H=HOLLOW STEM AUGER 

~H=HAZRDOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WlPE C=CONTINUOUSFLIGHTAUGER SS=SPUT SPOON 

~SH= FISH BEN=BENTIUCJNVERTEBRATE DT= l)RIVEN TUBE SP=SUBMERSIBLE PUMP 



11 HGL FIELD SAMPLING REPORT 
HydroGeologic, inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002--037-04-02-03 

SAMPLE INFO}WATION 

SAMPLE ID LfJO --.. AL.~Do DATE: /Ok/ar TIME: ~~~-,cf -ivYf ctoo 1-

MATRlX T'{PE: GS 
ENTER SAMPLE NUM~ERS FOR QC ~AMPLES/ 

.. 

SAMPLING MEIBOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS):. !IA ----
(Ambient.Blank If - ~ipment Blank ii -Trip Blank If - Cooler//) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY #: FmlJ> DUP (FD)! 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): '"I " 
EQUIPMENT BLANK (EB):- •• 

SAMPLE END DPETH (FT): Lf" 
TRIP BLANK (TB): 3 

GRAB~) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE IK PREPARATION METI:IOD 

Vial I i $W8260B/m0C · EMFLUX 

NOTABLE OBSERVA'l10NS 
., 

PIO READINGS 
I 

SAMPLE CHARACTERISTICS MISCELLANEOUS <~ 

!st !COLOR: 

2nd !ODOR: 

lOTHER: 

rr-~ ?f3a/or @ /Y'J~ . 
A. ~--31+ s.;,~ <? Y"M S:I #ca •.>-L.... , v , 

GOORAL INFORMATION 

WEATIIER: SUN/CLEAR ~~IN WIND DIRECTION NE l AMBIENTTEMPERATURE 87 
,/ 

COURIER SHIPMENT VIA: FEDEX ____2\- HAND DELIVER -- -- OTHER 

SHIPPED TO: °6eo!'_o() 

COMMENTS: 

SAMPLER: Bre-i-\- Brode~Y) OBSERVER: s/ E,l(lef-k 
MATRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL ClTITINGS SL=SLUDGE B=BAILER G=GRAB· 
,-

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH~HAZARDOUS LIQUID WASTE GS='=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= FIS;H BEN =BENTillC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLEPUMP 



vHGL FIELD SAMPLING REPO:RT 
HydroGeoLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE JD LFIO-'- NYl't>$~oo DATE: £Cl~ /or TIME: /Z'_,-(J 
·-:r-

MATRlX TYPE: GS ' 

ENTER SAMPLE NUMBERS FOR QC SAMPLEsl 
.·· 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THJS SAMPLE: 

LOT CONTROL#: MATRJX SPIKE (MS): N~ ---- 1 
(Ambient.Blank I -Equipment Blank II - Trip .!Jlank I - Cooler II) MA TR1X SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: -FlElD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 
vu 

EQUIPMENT BLANK (EB}:· I 
SAMPLE END DPETH (FT): t/ :t' 

TRIP BLANK (TB): -3 
GRAB ('fl}. COMPOSITE ( ) 

CONTAJNER PRESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION MElHOD 

Vial I I SW8260BI~ EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS f SAMPLE CHARACTERISTICS I MISCELLANEOUS ~ 
1st /COLOR: t 
2nd !ODOR: I 

!OTHER: ! 
rr..0~1c.J .. hf::J ?/30/or ~ 11./:r(, 

i. D..p-t-b , -;) . r Ir /;c,,1 - () h. ... 1,,,..._,._d-~.:r-.... 
, v ~ GENERAL INFORMATION 

WEAIBER: SUN/CLEAR ~ERCA~N WIND DIRECTION }JC J AMBIENT TEMPERATURE 87 .. 
.... 

SHIPMENT VIA: FED EX x HAND DELIVER COURIER OTIIER -- --
SHIPPED TO: !Sea.con 
COMMENTS: 

SAMPLER: &e-+-\- Broder.:en OBSERVER: g. G~ \'e\--\-€.-
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CU1TINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH ~HAZAROOUS LIQUID WASTE GS,;,SOILGAS BR=BRASS JUNG H=HOLLOW STEM AUGER 

SH =HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISI'ALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

ASH= ASH BEN=BENTHIC INVERTEBRATE DT=[)RIVEN TIJBE SP=SUBMERSIDLE PUMP 



YHGL FIELD SAMPLING REPORT 
Hydro.Geologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

io/.3/o.~-: L'l.r3 
.. 

SAMPLE ID l F\C)- .Al ?ec tf!Bt>o DATE: TIME: 

MA TRIX TYPE: GS ' .. 
ENTER SAMPLE NUMBERS FOR QC SAMPi,ES/ 

SAMPLING METIIOD: HA BLANKS ASSOCIATED WlTH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE {MS): NI\ ----
(Ambiem.Blank A - Equiptmm! Blank i -Trip Blank JI - Cooler#) MATRIX SPIKE DOP (SD): 

CHAIN-OF-CUSTODY#: F1EID DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT); 41 ., 
EQUIPMENT BLANK (EB):· •" 

SAMP!-f: ENO DPElH (FT): '-/ '' 
TRIP BLANK (TB): 3 

GRAB ()0. COMPOSITE( ) 

CONTAINER PRESERV A,TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I • SW8260B/ll270C EM FLUX 

. NOTABLE OBSERVATIONS 

PID READINGS ! SAMPLE CHARACTERISTICS I MISCEUANEOUS 

1st [COLOR: ; ~ 

; 

2nd !ODOR: t 
jOTHER: ; 

; 

PN~~ ?/J!)/or @ /4ffj- IVSc' 

. ,8. l> .1LDr.h - -3-IJ- ic. .. G~ sv.Jo_u: , {) / GENERAL lNFORMATION /) 

WEAIBER: SUN/CLEAR ~/RAIN WIND DIRECTION JJ61 AMBIENT TEMPERATURE <! ~ " 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: f>e<Acon 
COMMENTS: 

SAMPLER: Bre-\-\- lSrode~Vl OBSERVER: ,3. G~\~~\-~ 
MATRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRJLL ClTITINGS SL=SLUDGE B=BAILER G=GRAB' 

WG=GROUND WATER SO=SOIL BP=BLADDERPUMP HA=HAND AUGER' 

LH,;,,HAZARDOUS LIQUID WASTE GS,.;,SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN =BEN1HIC INVERTEBRATE DT=DRIVEN TIJBE · SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soi] Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002~037-04-02-03 

SAMPLE INFOR;MATION 

SAMPLE JD LF\b·- l\k.1oc-, E7oo DATE: &Ldlo) TIME: L.~J~ 
MATRlX TYPE: GS 

ENTER SAMPLE NtJMlmRS FOR QC SAMPLES/ 
-

SAMPLING METHOD: JIA BLANKS ASSOCIATED WJUI THIS SAMPLE: 

LOT CONTROL#~ MATRIX SPIKE {MS): ~u .. --.--
(Ambient.Blank # - Equipment Blank i -T1ip Blank II - Cooler If) MATRIX ~IKE DUP (SD): 

CHAIN-OF~CUSTQDY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT}: Cf I? 
EQUIPMENT BLANK(EB): · ., I 

SAMPLE END DPETH (FT}: Y" 3 TRIP BLANK (TB): 

GRAB('/) COMPOSITE ( ) 

CONTAINER PRESERV ATNFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I 1 Swai60B/8270C EM FLUX 

. NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS j MISCELLANEOUS 

1st !COLOR: 1 
! 

2nd !ODOR: ' i 
!OTHER: t 

J ~ fc..1.£..} <f'/Jo/os- <:: /~S8 . 
R . 7J1 L'i/J. __ : -~./,t.. ~- . _\ : ..Sn; I 

I v GENERAL INFORMATION 

WEATIIER: SUN/CLEAR ~IN WIND DIRECTION NG. I & AMBIENT TEMPERATURE Srll 

SHIPMENT VIA: FEDEX_){ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: ts ea.con 
COMMENTS: 

SAMPLER: Bre+\- Bcoder:se._vi OBSERVER: s. G,\\~\-k 
MA TRIX TYPE CODF.S SAMPLING ME1110D CODES 

DC= DRILL ClJITINGS SL=SLUDGE ;B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP'=BLADDER PUMP HA= HAND AUGER,-

LII,;,.HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RJNG H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTJC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTJNUOUS fl.IGHT AUGER SS=SPLJT SPOON 

ASH= ASH BEN =BENTillC INVERTEBRATE DT=DRlVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
_ HydroC->€0logic, Inc 

LOCATION: Ho11oman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOOZ-037-04-02-03 

SAMPLE lNFOJ™ATION 

SAMPLE ID LF \Q ·- N.'Je>o IE ~o DATE: loL-..3 Lor TIME: L<ISS:. 
MAJIDX TYPE: GS ENTER SAMPL:f! NUM~ERS FOR; QC SAMPLES/ 

.. 
-

SAMPLING METIIOI): HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): "- (\ ----
(Ambient.Blank # - Equipment Blank i -Trip Blank # - Co<)I~ I) MATRIX SPIKE.DUP (SD): 

CHAIN-OF-CUSTODY #: FJELD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPE~'H (FT): 'f '' 
EQUIPMENT BLANK (EB):· ~ 

SAMPLE END DPETH (FT): Lf '· 
TRIP BLANK (TB): _:_) 

GRAB(~) COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METHOD 

Vial I i SW8260ll./82'70C · EMfLUX 

NOTABLE 0:6SERVATIONS .1 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st \COLOR: 

2nd !ODOR: 

[OTHER: 

I ~sfz.JJ.r. J c;/_jo/or <!:: /~t:-0 : 

A. 'iJ.<nfi .' -3 IJ. - \'e,;i G~.J 
I {,) GENERAL INFORMATION 

WEAIBER: SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE 

i.5HJPMENT VIA: ~DEX-4- HAND DELIVER -- COURIER -- OTIJER 

SHIPPED TO: 1'.Sroc__on 
COMMENTS: 

SAMPLER: Bre-+t Bn:x:ler-:e.Y1 OBSERVER: s, G~\\t:~ 
MA 1RIX TYPE CODES SAMPLING METHOD CODES 

DC=DRJLL CU'ITJNGS SL=SLUDGE ~=BAILER G=GRAB. 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER ( 

LH,;,_HAZARDOUS LIQUID WASTE GS=<'S01LGAS ~R=BRASS RJNG H=HOLLOW STEM AUGER 

SH=HAZROOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 
·' 

ASH= ASH BEN=BENTIDC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
_ HydroC-.eologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: HoUoman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002~037-04-02-03 

SAMPLE INFO~TION 

SAMPLElD L'f=\O~ Nq<><) e Rt'\~ DATE: to /.j l.o -s- . TIME: Lsc:;,-z:._ 
J . ' 

MATRIXTyPE: GS 
EN1'ER SAMPLE NUMBERS FO){ ·Qc SAMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WI11I THIS SAMPLE: 

LOT CONTROL#: MATRIX.SPIKE (MS): . NI\ ----
(Ambient.Blank I - Equipment]Jlank.# - Trip Blank I - Cooler llJ MATR.ix SPIKE DUP (SD): 

CHAIN-OF-CUSTODY II: FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): y 4t• 
EQUIPMEl'IT BLANK (EB):· ... 

SAMPLE END DPETH (Fl): 'f 1f 
TRIP BLANK (TB)~ "3 "" 

GRAB (l-) COMPOSITE ( ) 

CONTAINER . PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I i. sW8260Bl8mc EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS I SAMPLE CHARACTERISTICS MISCELLANEOUS 
~""' lsl !COLOR: 

nd fODOR: 

\OTHER: 

1::;;:;$w1~~> 1/3e;/os- ~ /JO'/ 

.z_ Z>~-: ~?, t- G .. '-'--J : St)· t , 
GENERAL INFORMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION /lat /., AMBIENT TEMPERATURE ?06 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: tseo.con 
COMMENTS: 

~AMPLER: Bre+\- Bmdec::eY\ OBSERVER: s, G~\\~\-k--
MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUTTINGS SL=SLUDGE ~=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER' 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS ~R=BRASSRJNG H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP= PERISTALTIC PUMP 

SE=SEDThfENT SW= SW AB/WJPE C=CONTINUOUSFUGHTAUGER SS=SPUT SPOON 

ASH= FISH BEN =BENTIIIC INV~TEBRA TE DT=DRIVEN nJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID L~ l C-N l/t:JC'j a 90() DATE: 1.0 Is b>r TIME: lSo,3 .-..._ -

MATRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

·-

SAMPLING METHOD: 'HA BLANKS ASSOCtATED WJTH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): N~ 
. 

----
(Ambient-Blank I - Equipment Blank I - Trip :Qlamc // - Cooler#) MA TRIX SPIKE DUP (SD): 

CHAlN-OF~CUSTODY II: FIELD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (FT): <{ ,,. 
EQU1PMF.NT BLANK (EB):· 11 

SAMPLE ENO DPETH (FT): '-f 'r 
TRIP BLANK (TB): -3 

GRAB0-) COMPOSITE ( ) 

COJl!TAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I i SW8260Bf8270C - EMFLUX 

NOTABLE OBSERVATIONS -' 
PIO READINGS t SAMPLE CHARACTERISTIC8 MISCELLANEOUS 

1st \COLOR: 

l2nd !ODOR: 
)OTHER: 

l~kll~J '1/3c,/or- @ /S-0~ 
- . 

,a.£) fk I ._3 /f- - <._~.:_f ~ 2 _ :r-I+- bilA 
--, v 

ltENERAL INFORMATION 

WEATIIER: SUN/a OVERCAST/RAIN WIND DIRECTION Nl: I• AMBIENT TEMPERATURE ?~ .. 
SHIPMENT VIA: FEDEX ________){ HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: iSeo..c.on 
COMMENTS: ' 

SAMPLER: Bre+-\- Broder!e-Y'l OBSERVER: 3, Ch\~\~\\<2...-
MATRIX TYPE CODES SAMPLING ME1HOD CODES 

DC= DRILL CUTflNGS SL=SLUDGE IB=BAILER G=GRAB .-
WG=GROUND WATER SO= SOIL BP=BLADDER PUMP HA=HAND AUGER 

LH;,,,_HAZARDOUS LIQUID WASTE GS"'SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

ASH= FISH BEN""BENTIUC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



'YI HGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

SAMPLE ID lF\O - Al 'I oo ~roo ])ATE: 1~[3 Los TIME: " 

l'ro~ 

MATRIX TYPE; OS. 
.. 

ENTER SAMPLE NUMBERS FOR QC SAMPLES/ -
SAMPLING METiiOD: HA BLANK~ ASSOCIATED wrrn THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE {MS): .,ijA 
-· -.--

(Ambient.BlaDk #-Equipment Blank ii- Trip Blank# - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY #: .FJELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): y 'I 
EQUlJ>MENT BLANK(~):· 1 o' 

SAMPLE END DPETH (FT): Y'' 
...:..~ TRIP BLANK (TB): 

GRAB (>1) COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I i SW8260B/8VOC EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS t SAMPLE CHARACTERISTICS ; MISCELLANEOUS 

1st \COLOR: 
; 

f 

2nd \ODOR: ! 

!OTHER: ~ 

? ":l ~-to..lf 4' J 9/3e /e) <!!.. /:JI! 

.3. ll.LT>f/., ! ;z. fJ- /.I- ~c ... ....,"'cl S.i:.-1 , 
0 GENERAL INFORMATION 

WEATIIER: SU~~ OVERCAST/RAIN WIND DIRECTION IJ/; I 1; AMBIENT TF.MPERATURE 9 0 .. 

SHIPMENT VIA: FEDEX ,'>( HAND DELIVER COURIER OTIIER -- --
SHIPPED TO: tseocon 
COMMENTS: 

SAMPLER: Bre-++ Broder:seVI OBSERVER: ~'3. G~\\e.~~ 
MATRIX TYPE CODES SAMPLING METHOD CODES 

OC=DRILL CUlTINGS SL=SLUDGE B=BAILER G=GRAB· 
,-

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER 

l.JJ=HAZAROOUS LIQUID WASTE GS=SOILGAS BR=BRASS RIN.G H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERlSTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

HSH =ASH BEN=BENTIUC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



YHGL F1ELD SAMPLING REPORT 
HydroGeologiC, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMJ>LE INFO~ATION 

SAMPLE ID LF\0- Af lf.OO E8nf"I DATE: , o J..:i Lor TIME: ll:..f:o. ' . . 

MATRIX TYPE: GS 
.. 

·-
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ASSOCJA IBD WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKI} {MS): N~ --.--
(Ambient-Blank# -Equipment Blank If - Trip Blank # - Cooler#) MATRIX SPlKE DUP (SD): 

CHAIN:._OF~CUSTODY #: FIELD DUP (FP): 

AMBIBNT BLANK {AB): 

SAMPLE BEG. DPETH (FT): '-/ .. 
EQUIPMENT BLANK (EB): - ... v 

SAMPLE END DPBH (FT): "1 •• J 
TRIP BLANK (TB): -_) 

GRAB r/J) COMPOSITE ( ) 

CONTAINER . PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION METIIOD 

Vial I I SW82(iOB/SVoe EM FLUX 

NOTABLE OBSERVATIONS 

' PIO READINGS t SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst !COLOR: 

2nd lo DOR 
!OTHER: 

cr~t~H~~ 'i/3o/t-r @. J'S"°l 3 
. ./,. lJ<1>d : 3 d~ ~.s G~~J: ""'° c: f v v GENERAL INFORMATION 

WEATIIER: SU~~ OVERCAST/RAIN WIND DIRECTION Nt: l ~ AMBIENT TEMPERATURE Yo ' 
SHIPMENT VIA: FEDEX__2(_ HAND DELIVER -- COURIER -- ornER 

SHIPPED TO: 6eo..con 
COMMENTS: 

SAMPLER: Bre-i-\- Bnxlec:e~ OBSERVER: <3, C-i·\~~e.\ \.e .. 
MATRIX TYPE CODFS SAMPLING METIIOD CODES 

DC=DRILL CUTfINGS SL=SLUDGE IB=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL IBP=BLADDER PUMP HA=HAND AUGER ( 

LH=HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACE WATER !CS= COMPOSITE SAMPLE PP=PERIST ALTIC PUMP 

SE=SEDJMENT SW=SWABIWJPE C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= FISJ:l BEN=BENTHIC INVERTEBRATE IDT= DRIVEN TUBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LFio;. ;V.5"eio £<Joo DATE:' to.l3 LG~-. TIME: [SOC, 

MATRIX TYPE: GS -~. -ENTER SM1PLENUMJn!:RS FOR QC SAMPLES/ 
SAMPLING METHOD: HA BLANKS ASSOCIATED WJTH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIK:E.(MS): t-JA 
-·---

(Ambient.Blank II - Equipment Blank i -Trip IUank II - CooJer If) MATRIX SPIKE DUP{SD): 

CHAlN-OF~CUSTODY #: FIELD DlJP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (FT): 'f ., 
EQUIPMENT BLANK (EB):· , ,,. 

SAMPLE END DPETH (FT): v~ . . 

---.'3 TIUP BLANK (TB): 

GRAB~. COMPOSITE ( ) 

CONTAINER PRESERVATNEI ANALYTICAL ANALYSIS 

SIZE/TYPE I t1 PREPARATION .METIIOD 

Vial I I SW3260BJ8mc: EMA..UX 

. 

NOTABLE OBSERVATIONS 

PIO READINGS I SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst \COLOR: 

2nd iODOR: 

jOTHER: 

~f.,._lJ.. '-c} CJ/ 3<> /t>'f'" @ 1r13 ·-

B. D"pH,: .'3/f JJu. GA.t.~""d ~ Sc;I . v Q GENERAL INFORMATION 

WEAIBER: SU~ OVERCAST/RAIN WIND DIREcnON fJG I eo AMBIENT TEMPERATURE <fO .. 

SHIPMENT VIA: FEDEX x: HAND DELIVER COURIER OIBER -- --
SHIPPED TO: f>mcon 
COMMENTS: 

Bre+\- Bmder.:e.Y) ~ c:;; ( /~.«:--:.. SAMPLER: OBSERVER,;--""::>, . ..._,._,.l._ 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUTTINGS SL= SLUDGE B=BAILER G=GRAB· ,-
WG=GROUND WATER SO= SOIL BP=BLADDER PUMP HA=HAND AUGER 

UI~HAZARDOUS LIQUID WASTE GS=SOlLGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWABIWIPE C=CONTINUOUS FLJGHT AUGER SS=SPLIT SPOON 

ASH= FISfl BEN=BENIBIC INVERTEBRATE DT=DRJVEN TIJBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeologic, Jm: 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID LF"-lt> -·AJJ:)o o /£+CJr) DATE: [o['3 /o, TIME: ISO 7 r ~ 
-· 

MATRIX 'f'¥]>E: GS •. 

ENTER SAMPLE ~ERS FOR QC SAMPLES/ 
-. 

SAMPLING METHOD: HA BLANKS AS.SOCIA.TED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): f'.)~A 
-.- -- --· -

(Ambient.Blank II - F.quipnient··Blank i ~ Trip Blank // - Cooler I) MATRIX SPIKE DuP (SD): 

CHAIN-OF~CUSTODY fl: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT}; 'f Ir 
EQUIPMENT BLANK (EB):· \Y 

SAMPLE END DPETH (Fl): t/ •• 
TRIP BLANK {TB): ,3 

GRAB)?{' COMPOSITE ( ) 

CONTAINER PRF.sER\:' ATIVFJ ANALYTICAL .ANALYSIS 

SIZE/TYPE I n PltEJ>ARA TION METilOD 

Vial I i SWS260B/8210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

lst 

fOTHER: 

~ l3o/e~- ~ JS1'i-

k r.-1J ~ z. 
GENERAL 

WEATIIER: SU~ OVERCAST/RAIN __ _ WINI> DIRECTION NE- I c. AMBJENTTEMPERATURE <"f. 0" 

HIPMENT VIA: FEDEX )'( HAND DElNER 

SHIPPED TO: °6ffic.Q(} . 

MATRIX TYPE CODES 

DC=DRJLL CUITINGS SL=SLUDGE 

WG=GROUND WATER SO=SOIL 

LH~HAZARDOUS LIQUID WASTE GS'?SOIL GAS 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER 

SW=.SWABIWIPE . 

COURIER OTIIER 
-~-

. SAMPLING METHOD CODES 

B=BAILER 

P=BLADDER PUMP 

R=BRASSRJNG 

CS=COMPOSITESAMPLE 

C=CONTINUOUSFUGHTAUGER 

G=GRAB· 

SE=SEDIMENT 

ASH= ASH BEN=BENTIIIC INVERTEBRATE DT=DRJVEN TUBE 

HA=HAND AUGER c 
H=HOLLOW STEM AUGER 

PP=PERlSTALTIC PUMP 

SS=SPLIT SPOON 

SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeOLogic,. lilc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID lf" /Ct • ).} 6.00 6"9 t)() DATE:· lol!!. Lor TIME: lffi~ 

MATRIX 'fYPE: GS 
ENTER SAMPLE NU~ERS FOR QC SAMPLES/ -

SAMPLING METIIOD: HA BLANKS AS.SOCIATED WlTII TRIS SA~4PLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA 
~--.---

(Ambient.Blank# - Equipment Blank it -Trip Bfank # - Cooler #) MATRIX SPIKE DUP {SD): 

CHAIN-OF-CUSTODY I/: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPE:8 (Fr): o/' '' EQUIPMENT BLANK (EB):\..~ 

SAMPLE END DPElH (Fl): ~ 1
' 

TRIP BLANK (TB): 3 
GRAB~ COMPOSITE ( ) 

CONTAINER PRESERVATIVEJ ANALYTICAL ANALYSIS 

SJZEffYPE } H PREPARATION METI:IOD 

Vial I t SW821iOB/82'70C EMFLlJX 

NOTABLE OBSERVATIONS 

PIO READINGS ~ SAMPLE CHARACTERISTICS ~ MISCELLANEOUS 

!st jCOLOR: ' ! 
2nd )ODOR: ' ~ 

\OTHER: ' ' 
tz;.is+~~ ti /gd/DT Q!_ /)/y ·-

.i3. 'D-t.pt./. : 3 {1. oo!.t@. /. S" ,/ J- btA1 ~:~ Sc,'1 . u OGENtRA I INFQIWATION 

WEAIBER: suNS".LE@ OVERCAST/RAIN WINI) DIRECTION ~t ) • AMBIENT TEMPERATURE 9~~ 

SHIPMENT VIA: FED EX x HAND DELIVER COURJER cmIER -- -- --
SHIPPED TO: !Sea.con 
COMMENTS: 

SAMPLER: Bre-\-\- Bmde~Vl c-· l OBSERVER: ;,;;;;;:. o.--.c.. G~;1~J~ ~ 
MATRIX TYPE CODES SAMPLING MElllOD CODES 

DC= DRJLL CUITINGS SL=SLUDGE IB=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER\ 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPO~TESAMPLE PP=PERJSTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WlPE C=CONTINUOUSFLIGHTAUGER SS=SPUT S.,OON 

iFJSH =FISH BEN =BENTHIC INVERTEBRATE IDT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



v HGL FIELD SAMPLING REPORT 
HydroGeoLogic;. lnc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02~03 

SAMPLE INFORMATION 
. 

SAMPLElD UIO NS~£{ 800 DATE: l f:t L"/)_ L ry~·-_ TIME: /~O°/ 

!MATRIX TYPE: GS 
ENTER SAMPLE NUM~ERS FOR QC SAMPLES/ 

--

SAMPLING METHOD; HA BLANKS ASSOCIATED WITH THIS SA~PLE: 

LOT CONTROL#:_. _ -. ___ MATRIX.SPIKE {MS): >JA , 
. -

(Ambient.Blank #-Equipment BJ;mk II - Trip BJank # - Cooler I) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY#: FIElD DlJP.(Fi>): 

AMBJ.ENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): l..f •i · 
EQUIPMENTBLANK (EB):· ~/ 

SAMPLE; END DPETH (Fl); '-f 1
1 

TRIP BLANK (TB): ~~ 
GRABJA- COMPOSITE ( } 

CONTAlNER PRESERVAUVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I 11 PREPARATION METHOD 

Vial I .i SW8260B/8270C · EMFLUX 

NOTABLE OBSERVATIONS ' PIO READINGS ! SAMPLE CHARACTERISTICs i MISCELLANEOUS ! 

]st !COLOR: ' ~ 
2nd jODOR: ¥ 

joTHER: ; 

' 

~st~ .. Ut..d •/3t.·i~r € l'SlfJ 

lo . 'D~oH.-.. z .. ·~ I+ - R~ ... ,. 1 I eh.,..J .......... J:-'- ~J '. ~"., ' i ~ er 

0 b GENERAL INFORMATION 

WEA1HER: s~~ OVERCAST/RAIN WIND DIRECTION N f: I " AMBIENT TEMPERATURE '() G 

SHIPMENT VIA: FEDEX~ HAND DEIJVER -- COURIER -- OTIIER 

SHIPPED TO: !>ecxc.on 
COMMENTS: 

Bre-1+ Bn:x!er-:e.V) c;:--- cs;: If ~ :tt c SAMPLER: OBSERVER=---=::::.:.c ,_. 1.,_k 

MATRIX TYPE CODES SAMPLING METHOD CODES -DC=DRlLL CUTTINGS SL=SLUDGE B=BAILER G=GRAB· . 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP 
(-

HA=HAND AUGER 

LH~HAZAROOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERJSTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

ASH =ASH BEN =BEN1HJC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeol~)k, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-lO Soil Gas Sanlpling 

SITE: LF-10 PROJECT NO: AFC002-03H>4-02-03 

SAMPLE JNFORMATION 

SAMPLE ID LF/b,.. N'OO c $00 DATE: 10L'!>_LQs- TIMS: lS..,.tO 

MATRIX TYPE: GS 
. 

ENTER SAMPLE NUM~ERS FOR QC ~AMPl,l!Sf -
SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): Nh 
-~--. -

(Ambient.Blank# - Equipment Blank#• Trip Blank I, Cooler Ii) MATRIX SPIKE DUP (SJ)): 

CHAIN-OF~CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (Fl): tf ,, 
EQUIPMENT BLANX (EB): ' v 

SAMPLE END DPETH (Fl): '1 ,, 
TRIP BLANK (TB); ..3 

GRAB~ COMPOSltE( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I i SW8260Bl8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS t MISCELLANEOUS 

Ht !COLOR: ~ 

l2nd !ODOR: i 
!OTHER: ' ~ 

tz;;.s~J ~/3t>/o':.- e_. IS-/' 
i . lJ.:c-/}rl.. : /, s I - Db.:>·J. I /(41/~ - 3~ 1-AN &~o..-..J ! 3/1-

I D GENERAL INFoRMATION u 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION fJ{; I " AMBIENT TEMPERATURE Cfo~ 

SHIPMENT VIA: FEDEX _x·HAND DELIVER __ COURIER -- OTHER 

SHIPPED TO: f>eac__on 
K'.OMMENTS: 

Bre~ 151L>de~f) -- c:;;;l~ SAMPLER: OBSERVER: ·-~Q.~s....l 

MATRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL CUTIINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH~HAZAROOUS LIQUID WASTE GS=.SOIL GAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS= COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE==SEDIMENT SW=SWAB/WlPE C=CONTINUOUSA.JGHTAUGER SS=SPLIT SPOON 

FISH= FIS,H BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



YHGL FIELD SAMPLING REPORT 
· HydroGroLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

SAMPLE ID LF}tr- AJ /,.. O O E /OOO DATE:_ lol3 Lo£ TIME: lS-iQ 

MA TRIX: TYPE: GS ENTER SAMPLE N~ERS FOR QC SAMPLES/ -
~AMPUNG METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL//: MATRIX SPIKE (MS); J..JA 
-.---

(Ambient-Blank I - Equipment Blank it~ Trip Blank II - Cooler I) MATRIX SPIKE DUP (SD): • 

CHAIN-OF-CUSTODY //: ·FIELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 'f ,, 
EQUIPMENT BLANK (EB}:· -,v 

SAMPLE END DPETH (FT): 4 'r 
TRIP BLANK (TB): 

lf .E. 

GRAB9( COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I H · PREPARATION METHOD 

Vial I 1 SW82600/8210C EM FLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS t MISCELLANEOUS 

1st fCOLOR: i 
' 

~ jODOR: ' 
!OTHER: 1 

~-b>..fl~cl "I ,je> /o }:.. e /)J' ·- : 

8. 'D~p~: .3/f .. "ti.Jd· <iil j. :;- i. f- ~ 
'V 

GENERAL MQRMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION ~ t I c. AMBIENT TEMPERATURE 9o" 
SHIPMENT VIA: . FEDEX -2!:._ HAND DELIVER -- COURIER -- OlHER 

°6ecAcl)() 
. 

SHIPPED TO: 

COMMENTS: 

SAMPLER: Bre-i+ Bm:ler.:::eV1 OBSERVER: c-- J.__ 
~()...i.r;_ 6\ J I c!.J:{ c 

MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC=DRILL ClYITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP ' HA=HAND AUGER 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACEWATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FlSH = FlSH BEN=BENTHlC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



THGL FIELD SAMPLING REPORT 
_ HydroGeoLogic, Inc 
·~ 

LOCATION: Ho11oman AFB. NM PROJECT NAME: Ho1loman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION . 

SAMPLE IDtflb-- N."7t')0 E 'lOtl DATE: iot3Lo:r TIME: L~ll r,- . 

MATRIX 'fYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLE$! 

-~; 

SAMPLING METIIOD: HA BLANKS ASSOCIATED WlTH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
(Ambient.Blank I -Equipment Blank# - Trip Blank II - Cooler JI) MATRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY ti:. .FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 9·~1 
EQUIPMENT BLANK (EB):· 'It 

SAMP!-E END DPETH (fl): 'l '' TRIP BLANK (1B): ¥-
GRAB~ COMPOSlTE ( ) 

CONTAINER PlffiSERVATIVFJ ANALYTICAL ANALYSiS 

SIZE/TYPE 1.u PREPARATION ME11IOD 

Vial I 1 SW8260D/8270C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS l SAMPLE CHARACTERISTICS ! MISCELLANEOUS 

1st \COLOR: ! 
2nd jODOR: f 

jOTHER: ' 
i 

~sh.flee/ q/ jo/or <?. l:s'"/8 

1>- fY;-pti. . 3{f GC)""-'J s~.·1 : 
v GENERAL INFORMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION Nt;_ I .. AMBIENT TEMPERATURE 9o" 
SHlPMENT ViA: FED EX )<'.' HAND DELIVER COURIER OTIIER -- -- --
SHIPPED TO: "f>eo._c_D(l 

COMMENTS: 

SAMPLER: Bre\.\- Brode~YI OBSERVER: 
~· - -:-::.~-. ....... c-L. c:;:,'"--~C... 

MATRIX TYPE CODFS SAMPLING METIIOD CODES 

DC=DRILL CUITINGS SL= SLUDGE B=BAJLER G=GRAB 

WG=GROUND WATER so=smL BP=BLADDER PUMP HA=HAND AUGER c 
Ul,;,.,_HAZARDOUS UQUID WASTE GS=:'SOILGAS BR=BRASSRING H=HOU..OW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP= PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FIS~ BEN =BENTIIIC INVERTEBRATE DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002--037-04-02~03 

SAMPLE INFO~ATION 

S.AMPLEIDlfio-A]Aoo ~ qoo DATE:' lQ t3 k.5". ·TIME: l'£t;l. 
MATRIX IDE: GS . 

ENTER SAMPLE NUMBERS FOR. QC SAMPLES/ 
.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITII THIS SAMPLE: 

LOT CONTROL//: MATRIX SPIKE (MS): J\;A ---- . 
~Ambient.Blank I-Equipment Blank I -Trip Blank I - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF.,.CUSTODY #: . FIELD DUP (FD): 
.. 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): <-F' EQUIPMENT BLANK (BB):· ' / 

SAMPLE END DPETH (FT): 4 '' TRIP BLANK (TB): y 
GRAB_9( COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METHOD 

Vial I 1 SW82fiOBl8270C EMF LUX 

NOTABLE OBSERVATIONS 

PIO READINGS i SAMPLE CHARACTERISTICS l MISCELLANEOUS 

Ist !COLOR: 

!2nd lOOOR: ' 
' !OTHER: ! 

-:{N.s fo.. I le cl '1/3o/oS @ rs-rr 
B. D<-/J-fl.. : SJ/. - to&'.t (!. J.y/f . v GtNERAL INFORMATION 

WEATIIER: ~ OVERCAST/RAIN WIND DIRECTION AJE: It:. AMBIENT TEMPERA TIJRE C/b ., 

SHIPMENT VIA: FEDEX X HAND DELIVER COURIER OTIIER -- --
SHIPPED TO: 6mc.on 
COMMENTS: 

&e:t-\- Bmder.seY\ 
~- & 1r~--ttc SAMPLER: OBSERVER: ~~ .. ~.:..k 

MATRIX TYPE CODFS SAMPLING METIIOD CODES 

OC=DRill CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

~G=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER ( 

LH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOlLOW STEM AUGER 

SH=HAZRDOUS SOUD WASTE WS=SURFACE WATER CS=<COMPOSITE SAMPLE PP=PERlSTALTIC PUMP 

SE= SEDIMENT SW =SW ABJWIPE C=CONTINUOUS A.IGHT AUGER SS=SPLIT SPOON 

FISH= FJSH BEN =BENTIUC INVERTEBRATE DT=:PRIVEN TIJBE SP=SUBMERSIBLE PUMP . 



-vHGL FIELD SAMPLING REPORT 
HydioGeol<>gic, Inc 

LOCAJION: HoIJotnan AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~ATION 

LO L(3 / 0 'l-
--

SAMPLE m/.f/c- N?oo ~ JO~(') DATE: - TIME: l§il.O -..--

MATRIX TYPE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ ·-

~AMPLING METf.IOD: ilA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MA TRIX SPIKE (MS): NA ----
(Ambient-BlarikA.,, Equipment Blank i-Trip Bla~A - Cooler II) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSJ;ODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): "If EQUIPMENT BLANK (EB): - ., / 
SAMPLE END .DPETH (FT):_ 'f JI 

TRIP BLANK (TB): cf 
GRABsA COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SlZEfJ'YPE I H PREPARATION METIJOD 

Vial I I SW8260B/8270C EMfllJX 

. NOTABLE OBSERVATIONS 

PllJ READINGS i SAMPLE CHARACTERISTICS I MISCELLANEOUS 
' ~ 

1st !COLOR: I 
2rid \ODOR: j 

! 

!OTHER: I 
rl-)$-htl~cr I!:// .30/0.) ~ iS~o 

~. fJ.c.oH.: ~I+ ' lt...>d St>,~ I @_ /, S"" 11-
I v GENERAL INFORMATION 

WEA1HER: SUN/~ OVERCAST/RAIN WIND DIRECTION 1\)£ t<:> AMBIENT TEMPERATURE ?o ,; 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTilER 

SHIPPED TO; Y>eru-~n 
COMMENTS: 

SAMPLER: &e-\-\- Br-ode1.=e-V1 OBSERVER: 
. ~ ':..L __::::::>,.w...,-_ t<=:u~~ 

MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRlLL CUTI1NGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUNDWATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER,-

LH;,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS= COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FJSH = FJSH BEN=BENTIIlC INVERTEBRATE DT=DRNEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-.eologic, Inc 

LOCATION; Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO; AFC002-037-04-02-03 

SAMPLE INFO~TION 

sAMPLEJotF1c- N8oo 6'1000 DATE: to /,!,. Lo~-. -
. TIME: . J.~i~ 

MA TRIX TY,PE: GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ ' 

$AMPLING ME'ntOD: HA BLA~ ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE {MS): tuA ----
(Ambient.Blank# - EquipmentBl~ i-Trip Biank If - Cooler II) MATRIX SPIKE DUP (SD): 

CHAlN-OF-CUSTODY II: ·.FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): '"I " EQUIPMENT BLANK (EB):, ~ 

SAMPLE END DPETH (FT): "'{ ., 
TRIP BLANK (TB): cj_ 

GRAB~ COMPOSITE ( ) 

COl-!T AINEJt PR.ESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I ' PREPARATION MEIBOD 

Vial I 1 SW8260Bl82?0C EMPLUX 

NOTABLE OBSERVATIONS ' PIO READINGS ! SAMPLE CHARACTERISTICS f MISCELLANEOUS 

1st !COLOR: i 
2nd ID.DOR: I 

!OTHER: ~ 

"":riJsfoJ/~J t://3D/o> @_ 1~:1~ 

.8. D~iJ..: :l,/1- ~ c.o~I- so:I <!- /. S" ,,/.J- &;. ... ......_J: Sc• I 
0 Gli'Nlm A INFORMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION N 6:.. I t. AMBIENT TEMPERA 11JRE 2~6 

SHIPMENT VIA: FEDEX >< HAND DELIVER COURIER om ER -- --
SHIPPED TO: tsmcon 
COMMENTS: 

SAMPLER: Bre+\- Bmde~V) OBSERVER: c:.~ . ...l &-;-! I~ fl: e.._ 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CUITINGS SL"'SLUDGE B=BAILER G=GRAB 
~ 

WG=GROUND WATER SO=SOJL BP= BLADDER PUMP HA=HAND AUGER' 

LH=HAZARDOUS LIQUID WASTE GS=~ILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUSSOUD WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUSA.JGHTAUGER SS=SPLIT SPOON 

FISH= ASH BEN=BEN1HIC INVERTEBRATE DT=DRIVEN TIJBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGebLogic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: HollomanLF~IO Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOO:Z-037-04-02-03 

SAMPLE INFO~A110N 

SAMPLE ID LFio- Al 100 c <;_ '100 
DATE: fo tslor . TI~E: t>. I '1-· 

M:A TRIX TYPE: GS -· 
ENTER SAJ'AP,LE NUMJJERS FOR QC ~AMPLESl 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED wrm THIS SAMPLE: 

LOT CONTROL I/: MATRIX SPIKE (MS): NA ----
(Ambient: Blank II - Equipment Blank II - Trip Blank # - CooJer #) MATRIX SPIKEDUP (SD}: 

CHAIN-OF~CUSTODY II: FIElD DUP (FD): 

AMBIENT BLANK (AB): 

sAMPLE BEG. DPETH (FT): '{,, 
EQUIPMENT BLANK (EB):· ... 'J. 

SAMPLE END DPETH {Fl): 4 >r 

~ TRIP BLANK (TB): 

GRAB~ COMPOSITE ( ) 

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS 

SIZE/TYPE I # PREPARATION METIIOD 

Vial I 1 SW821iOB/8270C EMFUJ'JC 

NOTABLE OBSERVATIONS 

PID READINGS ~ SAMPLE CHARACTE{USTICS ~ MISCELLANEOUS 

Jst !COLOR: ~ 

2nd !ODOR: j 
[OTHER: I 

r.:l"'"~cl '1 /Jc,/or 4!.. '~.ir . 
lL D.cn-rl : 3Jf- G---.~J: ..Se.I , II GENERAL INFORMATION 

WEATIIER: SU~ iijL::_, OVERCAST/RAIN WIND DIRECTION N ( I '"' AMBIENT TEMPERATURE 9c,"' 
SHIPMENT VIA: FEDEX_.2( HAND DELIVER -- COURIER -- OTIIBR 

SHIPPED TO: tseo.r..on 
COMMENTS: 

SAMPLER: Bre-+\- Brode~Y) OBSERVER: s;--lo-k &:Ile.it~ 
MA TRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRJLL CUTTINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

Lll,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERlSTALTIC PUMP 

SE= SEDIMENT SW=SWAB/WJPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

ASH= ASH BEN=BENTillC INVERTEBRATE DT=DRJVEN TUBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
HydroGeologfc, Inc 

Holloman AFB. NM Holloman LF-10 Soi1 Gas Sampling 
''"'. 

LOCATJON; PROJECT NAME: 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INJ?O~ATION 

SAMPLEIDt,rfQ_. AJ1oco e.1000 
DATE: Lol3{or TIME: 15""18 

MATRIX T)'PE: OS ENTER SAMPLE ~ERS FOR QC SAMPLES/ 
.. 

SAMPLING METHOD: HA J3LANKS ASSOCIATED WlTII THIS SAMPLE: 
., 

LOT CONTROL lh MA'l'RIX SPIKE (MS): NA-
-·---

(Ambient.Blank JI - Equipment Blllllk 't( -Trip Blank# - C09Jer /I) MA TRlX SPIKE DUP (SD): 

CHAIN-OF.,;CUSTODY II~ FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): 
..., ., 

--~ -· EQUIPMENT BLANK (EB):· \V 
SAMPLE END OPETH (FT): ~ rr j_ TRJPBLANK (TB): 

GRAB_9{ COMPOS1TE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I q PREPARATION METHOD 

Vial I 1 SW8200Blll270C · EMFl-UX 

NOTABLE OBSERVATIONS 

PIO READINGS ; .. SAMPLE CHARACTERISTICS ~ MISCELl..ANEOUS 

1st !COLOR: } 
l2nd !ODOR: f 

)OTHER: ! 

r~..J.eilt~ t/ac/cn- ~ n-J.~-

/j . '})_ie.f)±·J, .' s/1 ~ • ..-J .• r . J 
:2:>C• , u GENERAL INFORMATION 

~IBER: StJ1'1$i&@;' OVERCAST/RAIN WIND DIRECTION Nf- I ~ AMBIENT TEMPERA TIJRE ?o .. 
SHIPMENT VIA: FEDEX1_ HANPDEUVER -- COURIER -- anIER 

SHIPPED TO: °!SW£'1)'() 

COMMENTS: 

SAMPLER: Bre-+\- En:x:lec:e..Yl OBSERVER;._ $ :~ .... L ~lf-d:h_ 
MATRIX 1YPE CODES SAMPLING METH.OD CODES 

DC=DRILL CUITJNGS SL=SLUDGE B=BAILER G=GRAB' 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER ( 

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING lJ=HOllOW STEM AUGER 

SH.""HAZJU>()US SOUl> WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE""SED):MENT SW =SW AB/WIPE ~=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISfl BEN=BENTIIlC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSJBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Ho1loman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFCOO'l-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE IDU10 - Nll D 0 ;:: Ql)(!\ DATE: £ol~L~r 
~ ,. 

· TJ_ME: LL;J:.O · 

~ATRIX TYl>E: GS .• 

ElrrER SAMfLE NUMBER~ FOR Qt SAMPLES/ 
.. 

SAMPLING MEJiIOD: ·nA BLANKS AS.SOClA'fED wrrn THIS SAMPLE; 

LOTCONTROL#: ____ - MATIUX SPIKE (MS): /J.lh 

{Ambient-Blank# - Equipment ~Jank ii -Trip Blank # -Cooler If) MA TRIX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY II: FIEtD DUP {FD): 

AMBIENT BLANK (AQ): 

SAMPLE BEG. DPETH (FT): 
..,, ,, 

EQUlPMENTBLANK (EB):· '\ ~ 

SAMPLE END DPETH (FT): 
\.( ,, 

TRIP .BLANK (TB): tf 
GRAB 9>( COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I i sVm60BJ8I10C: · EMFLUX 

NOT ABLE OBSERVATIONS 

PID READINGS 1 SAMPLE CHARACTERISTICS r MISCELLANEOUS 

•. ,,"'·•;'; 1st !COLOR: I 
2nd .JODOR: f 

ioTHER: i 
%~+c....UttJ q/3c/cr, ~ t'S~r . 

z. ])~-~ .~ .3 /I ~t.-.v..J : s (!: l 
. I 

0 GENERAL INFORMATION 

WEATIIER: S~ OVERCAST/RAIN WIND DIRECTION N~ I co AMBIENT TEMPERATURE C/6._ 

SHIPMENT VIA: FEDEX . X HAND DELI~ER __ COURIER -- OTIIER 

SHIPPED TO: 6eo.con 
COMMENTS: 

SAMPLER: Bre-i+ BrodeceYl OBSERVER: .:S:~ k ~ll~·if-~ 
MATRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRlLL CUITINGS SL=SLUDGE IB=BAILER G=GRAB· 

WG=GROUND WATER SO=SOlL IBP=BLADDER PUMP 
(" 

HA=HAND AUGER 

UI=HAZAROOUS LIQUID WASTE GS=SOJLGAS BR=BRASS RlNG H"=HOLLOW STEM AUGER 

ISH=HAZROOUS SOUD WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERIST ALTIC PUMP 

SE=SED™ENT SW =.SW AB/WJPE· C=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 
FISH= FISH BEN= BENTHIC INVERTEBRATE DT=DRNEN TIJBE SP=SUBMERSIBLE PUMP 



vHGL F1ELD SAMPLING REPORT 
HydroC-.eoLogic, Inc 

. . 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-JO PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~TION 

SAMPLE IO Uio-' A tc1'oc ~: 100 o DATE: to[J les- TIME: l St23.·. 
MATRIX TYPE: GS 

ENTER SAMPLE N~l!J{s FOR QC SAMPLES/ 
~ 

SAMPLING METilOD: HA BLANKS ASSOCIATED WITH TRIS $AMPLE: 
'" 

LOT CONTROL#: MATRIX SPIKE (MS}: NA--· ---· 
(Ambic:nt-BlaDk # - Equipment Blank H -Trip Blank: II - Cooier K) MATRIX SPIKE DUP (Sl>): ' 

CHAIN-OF-CUSTODY#: FJELD DUP {FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (Fl): 'I" EQUIPMENT BLANK (EB): - I / 
SAMPLE END DPETH (Fl): «.j I/ 

~ TRIP BLANK (TB): 

GRAB$>( COMPOSITE ( ) 

CO~TAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIJOD 

Vial I I SW82(,()B,18270C EM FLUX 

NOTABLE OBSERVATIONS I 

PIO READINGS ) SAMPLE CHARACTERISTICS i MISCELLANEOUS i 
1st jCOLOR: i 
2nd iOOOR: I 

jOTHER: i 
i 

~~<:) ? /3c/o':J- ~ ri';J.s-

B. D~t> 1-1' : 3 di- r<:'~u--.d '.. Sc: J , 
{) GENERAL INFORMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECI10N tJ~ I c. AMBIENT TEMPERATURE 1o 0 

SlDPMENT VIA: FEDEX ---2{_ HAND DELIVER -- COURIER -- OTHER 

SHIPPED TO: f>eo..con 
COMMENTS: 

SAMPLER: Bre+-\- Bmde~V) OBSERVER:..,;_s:;:~ 6i)1vtt-~ 
MATRIX TYPE CODES SAMPLING METIIOD CODES 

DC=DRILL CtrITINGS SL=SLUDGE • B=BAILER G=GRAB· -
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASSRING H=HOLLOW STEM AUGER 
SH=HAZRDOUS SOUD WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERJSTALTJC PUMP 
SE=SEDIMENT SW =SW AB/WJPE -. C=CONTINUOUSFLIGHTAUGER SS=SPUT SPOON 
FISH= FIS}J BEN =BENTIUC INVERTEBRATE DT=DRNEN TUBE SP=SUBMERSIBLE PUMP 



YHGL FIELD SAMPLING REPORT 
HydroGeoLogic, inc 

LOCATION: Holioman AFB. NM PROJECT NAME: Holloman LF-10 SoiJ Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFORMATION 

SAMPLE IDLFA:> - Al ~00· ?'9C{) DATE: £o./3Los TIME: LSt.Y-r- ~ , 

MATRIX TYPE: GS 
.. 

ENTER SAMPLE NUM~E)lS FOR QC SAMPLES/ 
.. 

~AMPLINQ METHOD•. lJA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: ---- MATRIX SPIKE (MS): /\}A 
{Ambient-Blank II - Equipment Blank # - Trip Blank H - Cooler i) MATRIX SPlKE DUP (S})): 

CHAIN-OF-CUSTODY //: FJELD })tJP (FD); 

AMBIENT BLANK (AB): 

SAMPLE BEG •. DPETH (FT): '-i ,, 
EQUIPMENT BLAfil<: (EB):· \;/ 

SAMPLE END DPETH (FT):. Lj '1 
TRIP BLANK (fB): 'i 

GRABJ4- COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METilOD 

Vial I 1 SW8260B/~ · EMFLUX 

. NOTABLE OBSERVATIONS 

PIO READINGS j SAMPLE CHARACTERISTICS ! MISCEUANEOUS 

1st !COLOR: i 
2nd !.ODOR: i 

jOTHER: i: 

~-/e>.J I ~cl ?/¢"/os: ~ ,),;.) 

2. 7),nfd..: ~,/ f- . ~~~:So;J , 
D GENERAL INFORMATION 

-

WEATHER: SU~ OVERCAST/RAIN WIND DIRECTION A/cl" AMBIENT TEMPERATURE 'l 0 .. 

SHIPMENT VIA: FEDEX >< HANDDEUVER COURIER OTHER -- --
SHIPPED TO: °f>fuc__o() 

COMMENTS: 

SAMPLER: &e-t+ "tsrrxier::eV) OBSERVER:"" s:..j__ s.11~~ 
MATRIX TYPE CODES SAMPLING METilOD CODES 

DC=DRILL CUITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOJL BP=BLADDER PUMP HA=HAND AUGER; 

LH~HAZAROOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE"=SEDIMENT SW=SWAB/WJPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

F1SH =ASH BEN =BENTillC INVERTEBRATE PT=I>RIVEN TIJBE SP=SUBMERSIDLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, tnc; 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04--02-03 

SAMPLE INFOJWATION 

SAMPLE lDU/c - A) /ooo E."lno DATE: Lob /~-r TIME: 1_)3 J. .-. .-
MATRIX TYPE: GS 

ENTER SAMPLE NUM)lERS FOR QC ~AMPLES/ 
-. 

SAMPLING MEl'IIOD; HA BLANKS ASSOCIATED WITH THJS SAMPLE: 

LOT CONTROL ff: MAlRIX SPIKE (MS): N!t ---- ---
(Ambient-Blank # - EqUlpment Blank i -Ti:ip :Blank II - Cooler If) MA TRIX SPIKE DUP (SD): 

CHAJN~OF,.CUSTODY If: FIEl.D DUP (FD): 

AMBIENT BLANK (AD): 

SAMPLE BEG. DPETH (FT): t/ Ir 
EQUIPMENT BLANK (EB):- -\/ -

SAMPLE END DPETH (FT); l/ !r 
TRIP BLANK '(TB): i GRABy[_- COMPOSITE() 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I u PREPARATION .METHOD 

Vial I i SW8260B/8270C EM FLUX 

_NOTABLE OBSERVATIONS -1 
PID READINGS ~ 

·- SAMPLE CHARACTERISTICS i - MISCELLANEOUS 

1st !COLOR: ' } 
~ jOOOR: ! 

]OTHER: i 
; 

!7-Jusfb_/ l ~ ,) 9/~o/cs ~ IS-OJ &A.c.~G.~ . 
E- 'l>.ept-1") 3/.f fu~ ._ -~ ~: i ('-/") 

I {/ GENERAL INFORMATION 

WEATIIER: SU~ OVERCAST/RAIN WIND DIRECTION N £' I ~ AMBIENT TEMPERATURE 9o" 
SHIPMENT VIA: FEDEX--25._ HAND DELIVER -- COURIER -- OTI:lER 

SHIPPED TO: t)e_or_o() 

COMMENTS: 

SAMPLER: Bre.+\- Brodec:eV)- OBSERV~~- ~ll~Mt> 
-'"'<: 

MA TRIX TYPE CODFS - SAMPLING METIIOD CODFS 

DC= DRILL CUTTINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER ( 

LH=HAZARDOUS LIQUID WASTE GS=~OILGAS BR=BRASS RING H=HOU..OW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERlSfALTIC PUMP 

SE=SEPWENT SW=SW ABIWJPE C=CONTINUOUSFLIGHTAUGER SS=SPLlT SPOON 

ASH= FlSH BEN=BENTIIIC INVERTEBRATE DT= [)RIVEN TIJBE -SP=SUBMERSIBLE PUMP 



··vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF~19 Soil Gas Sampling 

SITE: LF-10 \ 

PROJECT NO: AFCOOZ-037-04-02-03 1 

SAMPLE INFO~TION 

SAMPLE ID V/~ /\) /OC;O E 1'-0D DATE: loL°'-r Lo~ .. TIME: e.1133 
MATRIX TYPE: GS 

.. 

ENTER SAMPLE NUMBE,RS, .FOR QC SAMPLES/ 
-

SAMPLING METHOD: HA BLANKS ASSOCIAJ'ijD WITH TIIIS SAMPLE!. 

LOT CONTROL#: MATRIX SPIKE (MS); NA 
-· ---

(Ambient.Blank I - Equipment B1ank I/ " Trip Blank II - Cooler //) MATRIX SPIKE DUP (SD); 

CHAIN-OF~CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): Y" EQUIPMENT BLANK (EB):· ll. 
SAMPLE END DPETH (Fl): '-/ IJ 

TRIP BLANK (TB): '-f 
GRAB}Q COMPOSITE ( ) 

CONTAINER PRESERVA TIVFJ ANALYTICAL ANALYSIS 

SlZETITPE I H PREPARATION METIIOD 

Vial I 1 SW8260BIJZ70C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS . i SAMPLE CHARACTERISTICS f MISCELLANEOUS 

1st \COLOR: i 
~nd ODOR: t 

lOTiiER: I 
::v--~~~J lcit:-"l io"S ~ 07.27 ·-

~. J)~nfi.: l -it ~; i '-~J..__.-
I t> GENERAL INFORMATION /) -

WEATIIER: ~ OVERCAST/RAIN wrno oJREcnoN Ne 1 c. AMBIENT TEMPERATU~ 8 7 c;. 

SHIPMENT VIA: FEDEX_2!: HAND DELIVER -- COURIER -- OTHER 

~HIPPED TO: 6eor.-0n 
COMMENTS: 

SAMPLER: Bee++ Br-odec:e() OBSERVER: 

MATRIX 1YPE CODES SAMPLING METIIOD CODES 

DC= DRILL CUITINGS SL=SLUDGE B=BAJLER G=GRAB' 

WG=GROUND WATER SO=SOIL BP=BLADDER .PUMP HA=HAND AUGER ( 

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS rilR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOllD WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE iC=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTHIC INVERTEBRATE IDT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



-vHGL FIELD SAMPLING REPORT 
HydmGeologic, lnc -

LOCATION: Holloman AFB, NM PROJECT NAME: Ilolloman LF-10 Soi] Gas Sampling 

SJTE: LF-10 PROJECT NO: AFCOOl-037-04-02-03 
--

SAMPLE lNFO~ATION 

SAMPLE JD L.i'/c~- A) Slco E_::u .. o DATE: ; r:l <>~ l~ "r· TIME: £(D_CQ 
·-

MATRIX TYPE: GS 
ENTER SAMPLE Nt$-{BERs FOR QC SAMPLES/ 

-. 

SAMPLING MmiJOD: HA BLANKS ASSOCIATED wrm TillS SAMPLE: 

LOT CONTROL#: MA TRIX SP}l<E (MS): NA ----
(Ambient Blank # - Equipment Blank# - Trip Blank I - Cooler If) MATRJX SPIKE .DUP (SD): 

CHAIN-OF~CUSTODY #: -FIEUlDUP (FD): 

AMBIENT BLANK (AB}:_ 

SAMPLE BEG. DPETH (Fl): yh 
EQUIPMENT BLANK (EB):· v 

SAMPLE END DPETH (Fl): tf i; 
TRIP BLANK (TB): -~ 

GRAB)t> COMPOSITE( ) 

CONTAINER .PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION METIIOD 

Vial I l sWIUoBl8xloe EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS . t SAMPLE CHARACTERISTICS MISCELLANEOUS 

)st tcoLoR: 

2nd toooR: 
)OTHER: 

~,,..u--A.-U ,\ rc/cz.-/o,;-- ~ /'O/ 

3. 7).u:Jti :-:t~/1-- S'c:i ~ '\:'. ~1 ~-
I () GENERAL INFORMATION 0 

WEATIIER: ~ OVERCAST/RAIN WIND DJRECTION_N~ AMBIENT TEMPERA TIJRE & .,_ 

SHIPMENT VIA: FEDEX_L HANDDELNER -- COURIER ---- OTilER 

SHIPPED TO: bfuc.on 
COMMENTS: 

SAMPLER: &e:\+ Brode~(} OBSERVER: 

MA1RIX TYPE CODES SAMPLJNG MEmOD CODES 

. DC=DRJLL CUDlNGS SL=-SLUDGE IB=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL IBP= BLADDER PUMP HA=HAND AUGER ( 

l..H~HAZARDOUS LIQUID WASTE GS=$01LGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WA_TER CS=COMPOSITE SAMPLE PP=PERlSTAl.TIC PUMP 

SE=SEDIMENT SW "'SW AB/WIPE t=CONTINUOUSFLIGHTAUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTillC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



·vHGL FIELD SAMPLING REPORT 
_ 1-!ydroGrologic, Inc 

' 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID U/e_,... N _y.._ 0 (!:' .3c-.6 DATE: 10.Lesl<> r TIME: /4'0.2.. 

iMATRlX TYPE; GS 
ENTER SAMPLE NUMBERS FOR QC SAMPLES/ 

SAMPLING METiIOD: Hi\ BLANKS ASSOCIATED WITH THIS $AMPLE: 

LOT CON'fRQL If: MATRIX SPIKE (MS}: ,,fA 
----

(Ambient-Bl~ I - Equipment Blank II - Trip Blank # - Cooler If) MATRIX SPIKE DUP (SD): 
I 

CBAIN-OF,.CUSTODY #: -FIBLD DUP (FD)~ 
. ' \ AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH {FT): y" 
EQUIPMENT BLANK (EB):· ~ 

SAMPLE END DPETH (FT): cf .. 
TRIP BLANK (TB): ~ GRAB/4. COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIJOD 

Vial I i SW&260B/Kl70C EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS i . SAMPLE CHARACTERISTICS l MISCELLANEOUS i 
1st jCOLOR: t 
2nd JO DOR: ! 

!OTHER: i 
rr-~~<) lo/c.z /c. :;- <?. / €o'f . 

:il. lJ~t/. 3:/; .S-i ~~. 
. ; CJ GENERAL lNFO_RMATION () 

WE.AWER: s~ OVERCAST/RAIN WIND DIRECilON fJI: AMBJENTTEMPERATURE ~r' 

SHJPMENT VIA: FEDEX4- HAND DELIVER -- COURIER OTIIER 

SHIPPED TO: f>eacon 
COMMENTS: 

SAMPLER: &e+\- Broder.:e.V\ OBSERVER: 

MA TRIX TYPE CODFS SAMPLING METIIOD CODFS 

DC=DRILL CUITINGS SL=SLUDGE B=BAILER G"=GRAB· 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=HAND AUGER ( 

LH =HAZARDOUS LIQUID WASTE GS=SOILGAS IBR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW=SWAB/WJPE· C=CONTINUOUSFUGHTAUGER SS=SPLIT SPOON 

ASH= AS,H BEN=BENTillC INVERTEBRATE DT=I>RJVEN TUBE SP=SUBMERSIDLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC--eologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soll Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE lNFOl~MATION 

SAMPLEID~o-' A}~ E ;l.cD DATE: t_cl_c2./cl- TIME: lfc.18. 
MATRIX TYPE: GS 

, 

ENTER SAMPLE N~ERS FOR QC ~AMPLESI 
.. 

SAMPLING MEfHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
' (Ambient.Blank I - Equipment Blank H • Trip Blank I - Cooler II) . MATRIX SPIKE DUP {SD): 

CHAIN-OF~CUSTODY #: FIELD DUP {FD): 

AMBIENT BLANK (AD): 

SAMPLE BEG. DPETH {FT): 
y ,, 

EQUIPMENT BLANK (EB}:·' / 

SAMPLE END OPETH (FT): 
<.../ ,, 

tJ_ TRIP BLANK (TB): 

GRA~ COMPOSITE ( ) 

CONTAINER PRESERVATIVFJ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION METIIOD 

Vial I 1 SW8uoB(g?Joc · EMFLUX 

NOTABLE OBSERVATIONS .I 
PIO READINGS i SAMPLE CHARACTERISTICS l MISCELLANEOUS 

lst !COLOR: l 
l2od [ODOR: t 

!011iER: l 
·r~~'"' fo/(;)z/ei;" @ /~Zl. .. 

z. ~-rL-~· 3_,ft ...._~; ,c..-l .. 
. , v GENERAL INFORMATION LJ 

WEATIIER: ~ OVERCAST/RAIN WIND DIRECTION. Jt/ I! AMBIENT TEMPERA ruru! e "'"' 
SHIPMENT VIA: FED EX HAND DELIVER COURIER OTIJER -- -- --
SIDPPED TO: i:>fucJ)(") 

COMMENTS: 

!SAMPLER: Bre-i-\- &-ocier:~.Y) OBSERVER: 

MATRIX TYPE CODES SAMPLING METIIOD CODES 
.-

DC=DRJLL CUITINGS SL=SLUDGE B=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP= BLADDER PUMP HA=>HAND AUGER,-

UI;,,HAZARDOUS LIQUID WASTE GS=SOILGAS )JR=BRASS RING H=.HOU.OW STEM AUGER 

SH=HAZRDOUS SOLll) WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTIIlC INVERTEBRATE DT=DRIVEN TIJBE SP=SUBMERSIBLE PUMP 



T-HGL FIELD SAMPLING REPORT 
_ HydroGeologic, lnc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-IO Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE lNFO~ATION 

SAMPLE IDV/c-'- AJ,2ec. ~'lot> DATE: t:_oL~z./o-s- TIME: J (c. J. ~ 
' 

MATRIX TYPE: GS 
ENTER SA,M:PLE N~ERS FOR QC ~AMPLES/ 

.. 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL th MATRIX SPIKE (MS): N.A 
----

(Ambient-Blank 1-Equipllient Blank K -Trip Blank JI -Cooler#) MATRJX SPIKE DUP (SD): 

CHAIN-OF-CUSTODY II: -FIELD DUP (FD): 

AM{JJENT BLANK (AB}: 

SAMPLE BEG. DPETH (FJ): "/ " 
EQUIPMFNT BLANK (EB}:· ' / 

SAMPLE END DPETH (FT): 
'( ,,. 

TRIP BLANK (TB): ~· . •. 

GRABP4_ COMPOSITE ( ) 

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS 

SIZE/TYPE I H PREPARATION MEIBOD 

Vial I I SW8260B/snoc EMFLUX 

NOTABLE OBSERVATIONS 

PIO READINGS l SAMPLE CHARACtERISTICS l MISCELLANEOUS 
'! 

1st !COLOR: .. i 
2nd jODOR: r 

!OTHER: i 
~µ!.<> fb/c.z./oT e. 1'6~8 .. 

a. J;q.;,~ .· 3/1- ~ C·i <:::::"" J,z,_.:_~ 
, 0 GENERAL INFQRMATION 0 

WEATIJER: ~ OVERCAST/RAIN WIND DIRECTION tJ6 AMBIENT TEMPERA~ Sf=- e; 

SHIPMENT VIA: FEDEX-X-.. HAND DELIVER -- COURIER -- OTIIER 

SHIPPED TO: 5eo..con 
COMMENTS: 

SAMPLER: Bre-+-\- ~mdet.:eV) OBSERVER: 

MATRIX TYPE CODES SAMPLING METIIOD CODES 

~=DRILL CUTTINGS SL=SLUDGE IB=BAILER G=GRAB 

WO= GROUND WATER SO=SOIL BP'=BLADDER PUMP HA'=HAND AUGER\ 

ILH~HAZARDOUS LIQUID WASTE GS=SOILGAS BR= BRASS RING H=HOLLOW STEM AUGER 

SH=HAZROOUS SOLID WASTE WS=SURFACEWATER CS=COMPOSJTE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

ASH= ASH BEN =BENTHIC INVERTEBRATE DT=I>RIVEN TUBE -SP=SUBMERSIBLE PUMP 



v HGL FIELD SAMPLING REPORT 
Hya,oGeoLogic. Inc 

LOCATION: HollQman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Samplirlg 

SITE: LF-JO PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLEID · N 
V~tY~ '?'"'-""'-) i!'S~O 

DATE: l~Lo·2./c.r_ TIME: l 'ir-
MATRlX T)'PE: GS . 

' 
ENTER SAMPLE N~ERS FOR QC SAMPLES/ 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: . 

LOT CONTROL#: MA TRIX SPIKE .(MS): N/:) 
--.-- I 

(Ambien1,Blank # - Equipment Blank i -Trip Blank # • Cooler #) MATRIX SPIKE DUP (SD): 

CHAIN-OF~CUSTODY #: FIELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG, DPETH {FT): 
..,~ 

EQUIPMENT BLANK (EB}:·,[/ 

SAMPLE END DPETH (Fl): 
'I,. 

.£/ TRIP BLANK (TB): 

GRAB)4" COMPOSITE ( ) 

CONTAINER PRESERVA TIVEI ANALYTICAL ANALYSIS 

SIZE/TYPE I II PREPARATION MEIBOD 

Vial I 1 SW.82roBtsnoc EMFLUX 

NOTABLE OBSERVATIONS I 
PIO READINGS . l SAMPLE CHARACTERISTICS j MISCELLANEOUS 

Isl !COLOR: J 
l2nd !ODOR: I 

jOTHER: ' ' 

~IA) 10/0-z./~~- @ /,-19 

.s. l.J~i:/.· 3/.J-, ... _ ~/ .__~~~ 
v GENERAL INFORMATION 0 

WEAIBER: s~iWr) OVERCAST/RAIN WIND DIRECTION ~ AMBIENT TEMPERATURE &..lo) 

SHIPMENT VIA: FEDEX1_ HAND DELIVER -- COURIER. -- OIBER 

SHIPPED TO: 6ro.eon 
COMMENTS: 

SAMPLER: Bre+t- &-oder::e.V1 OBSERVER: 

MATRIX TYPE CODES . SAMPLING MEIBOD CODES 

DC=DRILL CUITJNGS SL=SLUDGE IB=BAILER G=GRAB 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER~ 
LH ;,,_HAZARDOUS LIQUID WASTE GS';=SOJLGAS IBR=BRASS RING H=HOILOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE PP=PERISTALTIC PUMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPUT SPOON 

FISH= FISH BEN= BENIBIC INVERTEBRATE DT=I>RIVEN TIJBE SP=SUBMERSIBLE PUMP · 



·v HGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFORMATION 

SAMPLE ID {J:f~-i.. ,,Ao) z 00 ~-,;. oD DATE: k:.Joz.{p-:r TIME: p;z.'7. -r- ·, 
' 

MATRIX TYPE;·. VS 
ENTER SAMPLE N~ERS FOR QC s.AMl>LEs/ -· 

SAMPLING METHOD: HA BLANKS ASSOCIATED WITH THIS SAMPLE: 

LOT CONTROL #t -· --- MATRIX SPIKE (MS): NA 
'Ambient.Blaiik I - Equipment Blank I - Trip Bbnk I - Cooler If) MATRIX SPIKE DUP (SD):. I 

CHAIN-OF~CUS'J.'O})Y #: FIELD Dllf {FD): 

AMBlENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): y " 
EQUIPMENT BLANK (EB):_.._, 

SAMPLE END DP8H (FT): 
'I I• 

</ TRIP BLANK (TB): 

GRABj6 COMPOSITE ( ) 

CO~AINER PREs~VATIVE/ ANALYTICAL ANALYSIS 

SIZEITYPE I u PREPARATION MEnIOD 

Vial I 1 SW82608/8270C EMFLUX 

NOTABLE OBSERVATIONS 

I PIO READINGS i SAMPLE CHARACTERISTICS 1 MISCELLANEOUS 

1st [COLOR: 

' 2nd IODOR; ' 
!OTHER: 1 

T~/olJ.u'> 1e/t::.c/cs ~ l'-3c - . 
. l!J- t>r-f-ii _.· 3 fl ~ C::::: I SJ., u 

. . v GENERAL INFORMATION 0 
WEAlHER: ~-· OVERCAST/RAIN WIND DIRECTION >JI:; AMBIENT TEMPERATURE ?97 "1 

SHIPMENT VIA: FEDEX~ HAND DELIVER -- COURIER -- OTHER 

!SHIPPED TO: t:>eo.con 
COMMENTS: 

SAMPLER: &e~ Brode~¥) OBSERVER: 

MA TRIX TYPE COl>ES SAMPLING METilOD CODES 

DC= DRILL ClJITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH,;.HAZARDOUS LIQUID WASTE GS=SOlLGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSIJ'ESAMPLE PP=PERlSTALTIC PuMP 

SE=SEDIMENT SW =SW AB/WIPE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON 

FISH= FISH BEN =BENlHIC INVERTEBRATE DT=DRJVEN TIJBE SP= SUBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroC-.eologic, Inc 

LOCATION: Holloman AFB. NM PROJECT NAME: Holloman LF-IOSoil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE INFO~A110N 

SAMPLE ID Y-1e-' N.:Je(J £'.-3()() DA.TE; lc')Lf1 'Z. Lor ·TIME: l'133 
MATRIX TYPE: GS EN'fER SAMPLE NUMBERS f()R.QC SAMPLES/ 

•, 

~AMPLING MEfHOD:- 'HA BLANKS ASSOCIATED WlTJI THlS $~PLE: 
,. 

LOT CONTROL#: MATRIX SPIKE (MS): NA -· ---
(Ambient.Blank D - Equipment BJank #- Trip Blank II - Cooler If) MATRIX SPIKE DUP (SD): 

. ' . 
CHAIN-OF-CUSTODY#: FIBlD DUP (FD): 

AMBIENT BLANK {AB): 

SAMPLE BEG. DPETH (Fl): lf. r, 
EQUIPMENT BLANK (EB):· ·-v 

SAMPLE END DPETH (Fl): 'i ·Y. 
TRIP BLANK (TB): y 

GRAB}4. COMPOSITE ( ) 

CO~TA.INER PRESERVATIVFJ ANALYTICAL ANALYSIS 
SJZEITYPE I H PREPARATION METilOD 

Vial I I SWB260lJl8270C EMFLUX 

NOTABLE OBSERVATIONS .1 

PIO READINGS ' SAMPLE CHARACTERISTICS ! MISCELLANEOUS ~ 
. 1st jCOLOR: ~ 

2JJd jODOR; i' 
!OTHER: i 

~~~!ko 1c/0L.le:r ~ /4J7 

·a. 71~nrl · ~d;) '- ~\ ~~-
I 0 GENERAL INFORMATION 0 

WEATIIER: ~ OVERCAST/RAIN WIND oIREcnoN Ne AMBIENT TEMPERATURE 87° 
SHIPMENT VIA: FED EX )<:_ HAND DELIVER COURIER OTIIER -- -- --
SHIPPED TO: fSeo.c__on 
COMMENTS: 

SAMPLER: Bre-i-\- ~nx!er.:e.Vl OBSERVER: 

MA TRIX TYPE CODES SAMPLING METHOD CODES 

DC=DRILL ClJITINGS SL=SLUDGE B=BAILER G=GRAB· 

WG=GROUND WATER SO=SOIL BP=BLADDERPUMP 
(' 

HA=HAND AUGER. 

LH,;,,HAZAR!)()US LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACEWATER cs~coMPOSTTESAMPLE PP=PERlSTALTIC PUMP 
SE=SED.IMENT SW =SW AB/WIPE C=CONilNUOUSFUGHTAUGER SS=SPLJT SPOON 
FISH= AS}! BEN=BENTIIIC INVERTEBRATE DT=DRIVEN TIJBE SP=SllBMERSIBLE PUMP 



vHGL FIELD SAMPLING REPORT 
HydroGeologic, Inc 

LOCATION: Holloman AFB, NM PROJECT NAME: Holloman LF-10 Soil Gas Sampling 

SITE: LF-10 PROJECT NO: AFC002-037-04-02-03 

SAMPLE JNFORMA110N 

SAMPLE ID,tr';o-1() ~11.o E3N('). 
DATE: £.$fezAr ·TIME: lfc3J-

MATRIX TyPE: GS ' ENTER SAMPLE NUMBERS FOR QC SAMPLEs/ 
--

" 

SAMPLING METIIOD: HA BLANKS ASSOCIATED Wini THIS SAMPLE: 

LOT CONTROL#: MATRIX SPIKE (MS): NA ----
(Ambient.Bia~ I "Equipment Blank ii -Trip Blank# - Cooler#) MATRIX SPIKE our (SD): 

CHAIN-OF:..cusTODY #: AELD DUP (FD): 

AMBIENT BLANK (AB): 

SAMPLE BEG. DPETH (FT): C/ ,. 
EQUIPMENT BLANK (EB):· . v 

SAMPLE END DPETH (FT): y 1,. 
TRIP BLANK (TB): 'f* 

GRAByi COMPOSITE ( ) 

CONTAINER PRESERVAllVEI ANALYTICAL ANALYSIS 

SIZE/TYPE l # PREPARATION METIIOD 

Vial I i SW826oB/8270C EM FLUX 

NOTABLE OBSERVATIONS 

PID READINGS l SAMPLE CHARACTERISTICS I MIS.CELLANEOUS 

Isl \COLOR: ~ 
12nd [ODOR: t 

!OTHER: I 
oj~~~, 10 fo.t.fc. ·r e /G.:39 

2. 'D-c.Pf't : 3 /J- '~) S-JG)_~ 
I LJ GENERAL JNFORMATION /) 

WEATIIER: ~wii£itliR > OVERCAST/RAIN WIND DIRECTION iJtE AMBIENT TEMPERAUJRE ~ 9 ' 

SHJPMENT VIA: FEDEX~ HAND DELIVER COURIER -- OTIIER --
SHIPPED TO: 5eo.c_an 
COMMENTS: 

SAMPLER: Bre-\-\- 1Smder.=eVl OBSERVER: 

MATRIX lYPE CODFS SAMPLING METIIOD CODES 

DC=DRJLL ClTITJNGS SL=SLUDGE B=BAILER G=GRAB -
WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER' 

LH,;,,HAZARDOUS LIQUID WASTE GS=SOILGAS BR=BRASS RING H=HOLLOW STEM AUGER 

SH=HAZRDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITESAMPLE PP=PERISTALTIC PUMP 

SE= SEDIMENT SW =SW AB/WIPE C=CONTINUOUSfLIGHTAUGER SS=SPLIT SPOON 

FISH= FISH BEN=BENTHIC INVERTEBRATE DT= DRIVEN TUBE . SP= SUBMERSIBLE PUMP 



( 

\, 

Proiect Information 
Beacon Proiect No.: I EM! 776 
Site Name: 
Site Location: 

FIELD 
SAMPLE ID 

Z)il·r:1 • 

,v e(JO tS tl.00 
t.FIO. 

t.P IC • 

6-/60 

l.FIO 

AY::;co &:';,t~o 
t:..FID Jee, 
1v7ccE' 
l . .f .. 10 
'u"ko610~ 

LFIC 
ft> 

u:.,(j 

Holloman AFB, NM 

Date Emplaced Date Retrieved 

Time Emplaced Time Retrieved 

<7128/cJ;''_/35 7 

C'//~1r·7v31 

9/.l8/c·~'l;3/ 

9/,1.9/e-r · /'S"S-c 

<7/J.6/(J)-, ./'13. 

'1/Jf:l/o~, /'10 I 

"l/2..8/\~· 
llcoo 

C//:J..8/o'i· • ;1,;,10 

?/J,.,_i:...,/o-r/1tc12.. 

? /J.Eilorj;'f, 
11 

q/~/e.·~· /1{;.J ':/-

<'! / 1~/o;-; /~'J. 7-

7/2Hfe:,5/;t.o3:;-

' 

PASSIVE SOIL~ ,s SURVEY 
FIELD DEPLOYMENT REPORT 

ft EA ... o NI Client Information D U Company Name: HydroGeoLogic, Inc. 
Herndon, VA 

nJ Willlams Street, Suite D, Del Air, MD 210!4, 80Q.878-SS!11 

FIELD NOTES 
(e.g., asphalt/concrete covering, descrlption of sample location, sampling hole depth, 

cartridge/vial condition) . 

I •I>; 8 {r h~~ .J v;·(J ~o (') r: C?'l ~" ·f·'<A-,, 

C'chic:~ <; " )/ 3 f' he:'-&_,' 1..-:· • .J~c..d (r:.hc:\. ·ti~"'"' 

. Page_LorL 



FIELD 
SAMPLE ID 

Date Emplaced ! Date Retrieved 

Time Retrieved 

.'.!..' w1m ... 11 S1rw1. Sul/f n, llrl ;..l c, 1m.111.u1n 

PASSIVE SOIL-GAS SURVEY 
FIELD DEPLOYMENT REPORT 

FIELD NOTES 
(e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

c~~ (h'V'(.;, ( 2 .. · 

J,;+, 

G,-veJ C~ l .J _J ,1 3/f- .~~ ( c.f'V\ d i -{-

G.A.crv..t r G.'1;~ C2 J; 3 . ./.;. cd C&\di-

Page 2 'lf-1:_ 



l ) PASSIVE son! AS SURVEY 
FIELD DEPLOYMENT REPORT 

Date EmpJaced Date Retrieved 
FIELD FIELD NOTES 

SAMPLE ID (e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

t.r'IC -

5"C~ c'lOO 
Lr/'C ~ 

N 'lw £'/~ 
Lr'/~ • 

/J~6 6Voo 
(.,:10 ~ 

Lr1C
N9o,. 
/..,rlo -
IJ1000C. 
L,.e10-

1V //1 

.1!.• 111111..u,l'1rm.Jivi1c n. Id .\No, ~ID JIOl-4. 1a11 .. rn.sii:111 

Time Retrieved 

l:>.R.t.,..,1.. ('(7°)"1 .:_'" ~ 

(cfY\c:'l: ,,, 

(~·Cr 

<:<,'7'1~; 

t:...c.,().1 J::f. ~ 
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FIELD 
SAMPLE ID 

Date Emplaced I Date Retrieved 

i..f-10 -

"oc¢ 
C.,F"/c -

N'rco 
t..hc -
N6.00G·1ob 
C..FIO -
A)~()() c 
t-r1c -
,y,'J'N:J G, 
LFIO -
A/.!)()O 6 -· 
Vlo
A.> tfCG '5-/~· · 
i..f::'/~-

/U 'if..'{_\ tfE v' 

v-·'/c
AJ.3~C> 6 /(){'\ 
~;::-k> -
AJ .. '3 C'<\ c· 
~f'lt:. -

/U «c.1 o 6 I or, 
t..r1c:.-
N 1 

C.r/D ~ 

N lot' G ;J6a 
'-rte -
N ii.CCG;,i1\ 

Time Empla~ed 

~!. BEACON 
• \ENVIRONMENTAL 
-- ,.ii:ijlj!i'&'*'Wdi 
.ll.\\\'ilfi1"'1li1rm.Hu1rr11.n1'1.\~ 

Time Retrieved 

PASSIVE SOIL-GAS SURVEY 
FIELD DEPLOYMENT REPORT 

FIELD NOTES 
(e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

·oc) c.ro/t cl/ f. 
}(1.."Yli-f. lu c.1J lo 6f. 

<:U-....1"• 

cc;,d, 

Cc.'7'd>f-

CoY\d.'-f 

( 
\ ,._) cm (') I T"" ' 

('('.IY\ d :' ' -. 
(f""'J; . /r'J.- e. 

C.cMd >i-. 

(<P\d; 

C' •. c:O'\ d :· t 

C.c"71cl• ...;.., 

{ \ 
l 
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( ) 

FIELD 
SAMPLE ID 

t-F-.lc -

/JJcoE.:200 
Lflc:::. • 

t.flr:;,-
3c<> c: 7c (.) 

.l.f/D -

/\J<)oc €7oc 
/..l"'/C -

N3c6 e f<. or' 
l. f ID -

tJ '-/c,c G 9 ti 
Lr!<::;-

;.) c.Joo G roo 

C..F/C· -
5<~e:.~7cu · 

1-.FIC ~ 
'L'r,o G'l6o 

Date Emplaced Date Retrieved 

Time Emplaced I Time Retrieved 

10/r:.2/0%s--

rc/o4/~bo· 

.1::.1 \\'il'lh•111SSlmt,NW1rD. Wt\lr, A.!Dl!0/4, 1111\.11&..J.JI" 

PASSIVE SOILf lS SURVEY 
FIELD DEPLOYMENT REPORT 

FIELD NOTES 
(e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

Sil 

C.QY\d ;-./-. • 

. ~ C..clY\d ;+. · 

1,.1;\.J - ~.::.d 

' 1.J.'"c,.J - ..2.ec~ 

( C.'Y" (\ : -t-
\ 

<.(1Y\Cl .' , , 

(>J<?..\\- Ser 

:flt\o:+. 

C.c!Yl <l ;--f.. 
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FIELD 
SAMPLE ID 

t..Flc -

Lr It:; -

/J1~c~·sou 
/_,t:°/Q -

0 

Date Emplaced I Date Retrieved 

Time Emplaced I Time Retrieved 

1e:;/c:.Uii.r / 

/ 16>2.2. 
10/cz./ ~ ~ 

BEACON 
1:!.ll~ilU•,..,Slrttt,Sllllrh.flolAi ~llM.J71.$,CID 

PASSIVE SOIL-GAS SURVEY 
FIELD DEPLOYMENT REPORT 

FIELD NOTES 
(e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

U t.:.J ,.. -9.or:.cl Cc:">''\<:): 

..... ,~ C.o'Y\d ;-t-
,~ QrY"lc\'.i:: w.d-.sa1l ~ 

o~ Cc?"~ :"t ~ w.J-. .Se; I @ 

· ed ((..'/'"Id;+; ~..rd-.so,· I e 
·.~d Cc,iytd '. 'f 

~~ c:~c:i-

,d r.l <ml(.\ : f.... 

(D'\c}.'f 

C({Y\.ciJ : -1-

od <:.(!Y'.cl ~t 
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Date Emplaced Date Retrieved 
FIELD 

SAMPLE ID 
Time Emplaced Time Retrieved 

(.J'!C - ;o/oz..1%,., 1\!./C>'f /:%~ 
JJ::l.co E.3co 16.'<it /b~.3 
L.F'IC - 10/02./~ 10/o)-10X 
.1.A\ .'lee e..JoD l~.J"l 14'3) 

LJBEACON 
ENVIRONMENTAL 

.l.!,l\\ifllai11,JU~,Sul1cFJ.lltl'AW.Mnlrll14.~l-~!'lll 

PASSIVE SOIL( '.\S SURVEY 
FIELD DEPLOYMENT REPORT 

FIELD NOTES 
(e.g., asphalt/concrete covering, description of sample location, cartridge/vial condition) 

~'\~: '/ ~v.J"'~ . 3 J;- bc,~'l' u 1<.J - a Md t eMd:-t J2 - 0 
~ ..... ; l ,<:::::;, 0-.U. ' 3 4+ 

C7 ' (/ 
Ji. - '·- ' 'LNc.J ' q,....c..\ l"'~~\:t 

D D C7 _,, (/ 

Pa ge_2_ 



,.,.., 

Project Information 
Beacon Proiect No.: I EMl 776 

•10 
Holloman AFB, NM 
EPA Method 8260B 

Lab Sample ID 
Field Sample ID 

(for lab use only) 

fii;t:> ·· I 

. ~,,.,. 2. 
~,,.,. ~ 

7ii1t)o ¥ 
Lf10· NF<1:::iocf,,,oo 
1~1,., - AloAr..<tSoo 
t;;o - Al~""" £"io~ 

IU,1l'l , A)'/OO C°fk-.c 
/~/O •JV~ e'/OO 

1;·,t: /o - ;v-:+,.,o £500 
/ ,C /0 , .1\)9"1"1 c . .Soc 
1;;1c. -AJ~oo E3oc 
J J: '" ~ .N 9c.c e 2..t:Jo 
lri~- A)8Cl:l. e~\:. 

J.F10 - A>aoo e /oo 
I t:n .. ~ N"":ko - C~o 
l..F Jt1.• .11700 £..$() o 
lflo ... /\/1o6 £100 

u:,,.., N~ c:k.o 

1 "'"°~ /{tOoo G 2s::o 
Shinrnent of Field Kit to Site - Custody Seal # 

Relinquished by: Datetrime 
"it:.t~,,,,_ S-i.e~J~, '/-7.l·l.oos / I :too 

r 

CHAIN-OF-l JTODY 
PASSIVE SOIL-GAS SAMPLES 

BEACON Client lnf ormation 
Comoanv Name: HvdroGeoLogic, Inc. 
Office Location: Herndon, VA 
Samoles Submitted B - ........... ~AcJ u...i.--

Comments 
(only necessary if problem or discrepancy) 

Condition of sample or vial Date Time Initial 

... ~ .. ~ CCY'~;oflir- 10/0,fo'S 135'1 ~ 
fl • 1-¢...'5K ~m 

/9.·~1 :R?Yl 

/'I, 1-' 37.B 
JrjtG ~721 
IS¥7 $7P 
l'SS'S" ..37'E 
IS:SlS ·~ 

''"' ~;i:.8 

/"O' ~z:B 
/t./b .8ZB 
/'I~ .,3?"R 
/~'/ ~ 

1&:2fo ~LJ 
1'1.3~ _g7~ 

""' 
~II' 16$-:, 2721 

00424474,00424476 Intact?( Y )N . 
Courier Received. bv: Dateffime · 

Fi::'Dtt I~ - I •:7:' ~9/ :J:F/ or-/ l'iloc 
.... 

Shipment of Field Kit to Laboratorv - Custody Seal # ()(' '/ J C/C/S9 Intact? y N 
Relinquished by: Dateffime Courier Received by: Dateffime 

~ ~-_...,...-,r_,,. irr //' .r ~er---___ .. 'olb<!. A) 5· /9<.>e.1 r(,;/~')< 
_,!/ y 

.r 
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/ 

CHAIN-OF-CUSTODY 
PASSIVE SOIL-GAS SAMPLES 

Pro' ect Information ' .. EA·c=o·· 
Beacon Pro·ect No.: EM1776 D · · ·. II Corn an Name: 
Site Name: V/o Office Locati.on: 

Client .Information 
HvdroGeoLogic, Inc. 
Herndon, VA 

Site Location: Holloman AFB, NM Sam les Submitted Bv: 
;_::.nalyticnl Metho9_:_ EPA Method 8260B Contact Phone No.: 
1. Target Compounds: 
--

Lab Sample ID 
Comments 

Field Sample ID (only necessary if problem or discrepancv) 
(for lab use only) 

Condition of sample or vial Dat.e Time Initial 
,,.r-·10 -AJ'\~c.-=:-~"'"' I~ e.i/e:."J l~V'l '7ff8 

//;:/u - N/o~ tf_4oo ------ (µ ... •''.A.l·:..:.I°'\ -......._~ /t.. "S !._/ ]5-rR 

/ L'"c. ~ Al,. I ot(£+'e~ ·--i---~ 3.!)c/·-. ..c-r:a -1?'~ '(•:>'t. .. ) ( ),,,,..,~!:..!! .. <..;•/ 'tj,, ··.l.~. (-I~ /(.,/ 06. (o :,- ' 16-S' ~ 
t.;:-to - N <too '5.~c,~ ·~ v / 1?0'{ '671"3 .. ' ... ~ 

lrlC • N9M f! '°c , II 1701:, 'K-ri"3 
Vro · /1)~06(,.co I r::.le:.z.ft.~ c?.so 'd"?"fl 
LrlO • /I) 6fX:df7CJ::; I c7S9 9'~ 

i..l='tt> • N7'JO/£,Oc (:)8oz '!2?.B 
tr /r· - .. ?hoc 7cc:J <:':;)~Or ZV.:B 
LF1c:J • .AJSco e:u....,, ~~~ ·~ 

U: tc:. • N8eo t£° ~,.,~-.. o'8 J 2. .2TiP 
fEto • A)9fV">. £-:;,...,,.. (;)818 ~za 
LF10. Nl®~ IEl"....oo C>821 1$7"3 

l/..c°/c.> ~ /Vf-,.,.e, e Seo ~8:l.':/ .$7.:EJ 
~IC>~ IJ S~~ '~ C)83~ Jlr» 
U:1t:1 • AJ '5"<:!0 P5e.•.., ~83~ ·~ 

I/ .c•rc. • IV '10.0 t! ~ c.$3S- 'i·'!!JJ· 
V1o·AJ~ t:~~ ~ ~40 ~ 
t..f-"t'o , •11./llo IS '{oo t>8V~ 'iJT.JJ 
V1~ ·Nit>~ C.,3eA - 'Y 68'1.\ ~ 
Shioment of Field Kit to Site - Custodv Seal# 00424474,00424476 lntact1 Y) N. 

Relinquished by: ·Date/Time Courier R~vedbv: Date/Time 
-£_, /l ,_ SrJ..11,'] C/-Z.J- 7.ou-; / I 7.l-Do Fc:ocx ~eW:;:,,... - i,.,,t'»/!:1:r/o ~ //roe 

r 
~ / <r· ..... 

Shinment of Field Kit to Laboratory - Custody Seal # C'C°J <f J. C/Y8 ? ./ In fact? y N 
RPlinouished by: Dateffime Courier Received bv: Dateffime 

;,c~. ro/e;,J/(~·.r /'MC"' r;;t6·-,, 
l.-""' _/? 

/ 
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Proiect Information 
Beacon Proiect No.: I EM! 776 
Site Name: 
Site Location: 

--~nalytical Method: 
l Target Compounds: 

Field Sample ID 

u 1rv - AJ1.c>e!f'-{ec. 
(.( ,i.:, 1\J i tcao z;d cc 
u· Jc -'f'/ i 2.CC C.'f...O<:,, 

lf-'lr.,.- /J/IOC e/cr.;., 
{/10 A] /ICC £i;,c.c 
t .. .f' 11~ - /'J /(CC:. [; r'1o 
Lrt.::. - AJ9c.c. tS Bee:.. 
/.,/''lo - A) /CCC £<'?.CC 

UCiiJ - ;.///~O £'7cc 
L/./c • ,V /O'"fC cJ.OO 
///i;,- J1Jic"1c f.'3cc 
U-ic. - N /CJCC [:..2.l:JC 

d'lc - N IMC 6 /0(j 

1..f'1u- N9oc £Ne 
c.F!o - J\J 9oc C:r:6 
l.Ftc - Al f:.11\(\ t:::: ~ 
Vic.- .N ~c £<;6 
i/io - IJ~<:>6 £./oo 
CF1e - AJ6oo Ei:t 
LF1 .. - N Sc0 J;' 100 

u:10 
Holloman AFB, NM 
EPA Method 8260B 

Lab Sample ID 
(for lab use only) 

Shioment of Field Kit to Site - Custody Seal # 
Relinouished by: Date/rime 

-£..,/.!HJ SJ'\£-0!_ "1"Z..l·Z..OOi; / 1"100 
r 

CHAIN-Of .. ( &TODY 
PASSIVE SOIL-GAS SAMPLES 

BEACON Client Information 
Comoanv Name: HvdroGeoLo,gic, Inc. 
Office Locati<>n: Herndon, VA 
Samoles Submitted B 
Contact Phone No.: 

Comments 
(only necessary if Problem or discrepancy) 

Condition of sample or vial Date Time· Initial 
uic.l.u • l't.::.c ~ r c;r{lc} '.--! ;' C-V"\ 10/0;.,/o ~- C8l·l7· :79'3 

. () ' nG 11 '81B 

' ~(!1/::2, ·'R"l'F. 
C\q 1-;- 2S'7'8 
<::iCJ .i8 'E.12> 
~ cy .3C ·~ 

(, 'l.f ~1 :B'7-!3 
(;) ~ .~3 :1?7.3 
6"1 .. % ~'@ 
JDC2.) ~?2? 
11:>~3 ·~~ 
JOJlj "j '.9.".2> 
( .c..;l, ~ L: ~ 
( C>;lC. '&?'~ 

foJ.°t ·~713 

/o30 ~1,;6;?. 

I Cl.3b ':R'?..a 
I t.J'-/ I ·~@ 

/0 4 '2.. '.B?.5 
'/ - .,_/ It) I./<../ :B~7B 

00424474,00424476 Intact?\ Y )N 
Courier Received by: Date/Time 

F"i:oEx ~ _.._,,,.....-\,..._ (lfJ/z,:r /o"5~ / ;7oD r ~· zr:cz. ,_,. A.~. CY""" -
,,...- .,.? ~ 

Shipment of Field Kit to Laboratory- Custody Seal# oc-<-f;l.L/l/89 Intact? y N 
Relinauished bv: Date/Time Courier Received by: Date/rime 

·~ ~ tol<:>"'j'/os .. J<foo /{JC'x. . ---?.-.»77 • ·' . .::;-_. 
y 
~. 

.: 

Y2-/"~ 
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Proiect Information 

CHAIN-OF-CUSTODY 
PASSIVE SOIL-GAS SAMPLES 

Client lnf ormation 
Beacon Proiect No.: I EM1776 BEACON Comoanv Name: I HydroGeoLogic, Inc. 
Site Name: 
Site Location: 

\_~nalytical Method~ 
L_Iarget Compounds: 

t-r'-10 
Holloman AFB, NM 
EPA Method 8260B 

Herndon, VA 

Contact Phone No.: 

Comments 
Lab Sample ID Field Sample ID (only necessary if problem or discrepancy) 

(for lab use only) 
Condition of sample or vial Date Time _ .... Initial 

u: /\.) - /\) 5'CC- .c·r-,t vl·<.!.\h - q c:;r.,C\ Cc!r"\~ ·+,.c,..,,_ le ei'J-/es /0~0 ~ ~ ·~B 

~fie - JD Y'OO c'1bo ' (/ '\ /t:l.3& tJlt ~ .13 .. (B, 

i: .. h~ ~ »'-le c 595 I lcY':J 'b'1'Tf 
u-·10 - IV 3cc e=;c o /(". '1q '?:>·tii3 
Uro - 1.1 '::!Ac:,6<i /oYC 'Kffi 
lF!O ,. N~CC) 610~ ID~JI 7JT13 
Lf-'10- /U/'lo ~.y; lc'J":2. '?..4/.? 
Uio- ..N;or::i C-t'c.c::. 107':1 ~m 
Ll-10- N ¢ ~/cc le J"(.., r"-R-r"H 
Lf-t1Y JJ~/C E'°~ 1 I ei:) 'JS'f(3 

1..r10 · /J /oo If~ ilo2 ·~T~ 

t.no- JJ /1v, £' 2.ce:. JS"S''J"" 'J·tp 
LFrt:J - ...t1 Joe £°2.co ) 5"51- J37$ 
trio,. ).) ..3oc c:J.OC 1'<'S6 ']'r'B 
VJo - J.1 .s·oc tff'2oo /(bC'r:Z.. "B'to 
Cf.(o - N ;;/,..,.., GVco ..,; 16P.u "itt'i3 
lffo ·A~ ~t'll\ e <'Do loio'llc. .... /'1<18 '1!>113 
LF10 • /0 3c::.c.. e'fcOO I /tfl.(<f 'Plt'EJ 
lrro- Nl../Oo t; ~oc /lfS'o ·~7'~ 
Lf.'10 • IU :foe G8oo ,,,, .;v /o/·J:~ Brf.; 
Shipment of Field Kit to Site - Custody Seal # 00424474,00424476 Intact?(~ 

Relinauished by: Date/Time Courier Received. by: Date/Time 
lt''-1',4.VI ""\..J..tJ~';,.J 4-'l.l·tc{>) / 11-DD Fr::NbCK /:7,L"' Jr:T )'... / _.._ - ~ - t!a /p,,)-/<..:.:> (%0 

f I..£--> ,;....y ' --Shioment of Field Kit to Laboratory - Custody Seal # Cr> Vt:l.v'/&7' Intact? y N 
Relinquished by: Date/Time Courier Received by: Date/Time ,_ 

~-' lto/o) /O'S" l?ot: ,Nc-/Gx J~ J <(.."" -
!>-' '/ -

, Page 3.._ of 1'z__ 



ProJect Inf onnation 
Beacon Proiect No.: I EM1776 
Site Name: Lr-/D 
Site Location: Holloman AFB, NM 
Analvtical Method: EPA Method 8260B 

CHAIN·Of-C{ fODY 
PASSIVE SOIL-GAS SAMPLES 

•11· .-n'° D uvn 

323 William• Slreel. Suile D, Bel Air. MD 21014,800•878·~510 

Comoanv Name: 

Contact Phone No.: 
Tare:et Comoounds: Beacon Proiect Number EM1776 Tanz:et Comoound List 

Comments 

.,)------

Lab Sample ID Field Sample ID (only necessary if problem or discrepancy) 
(for lab use only) 

Condition of sample or vial Date Time Initial 
tY- io - IV .3N: c ·-:;:o c. Uj~·J. •. <Ir"!.;:-, (C'f'\2): ·t- tolr::i3 Ar .... I lf'l'-/ '15'1B 
u::1c .. AJ:J.cc. f'7c1.· (,) . I '-f 5-S~ '3'[.B 

U."/o -A.Uc-o e6tir; /)()'2, ''"f;?7_3 

U-'10 .... /\) lf ~r::i c90o /~O~ ~13 
t.r-10 ~ N\.f~C £~a I :5'"6 '-/ ' ').-,rs. 

u:10~ AJ4"oc e~r:.c 1 $"1).:l"' ']3·l"J3 
t..f.'10 - ).) 5ot. £90!J j ,-Cl<o '""?>'i'Y 
IUio ,. tv S"C.o c7o'0 J'\~9 ''?.f1'13 
U-'!O "'Nt;..60 c?oo I"\~ '"B·nj 
1~·10 • tJ -s·oei 6'f3~.J J ·5~., r;vr .!9 
Lr-'N , ,'\) c;oc G't!i~t. I 'S""lt:> ·~~ 
i../-"/C>"' )J/.,_.(lt, elDDD I ~IO "ilm 
U-'/o 'N ·le·o e90CI · /)I( ':B7'8 
LF 1 o ~ lvE'IOo G' 900 1 ')l'J. ''B•r& 
u:10 - IV ~o e/oot::. I /'§"~CJ '15773 
Lf'to ~ NSon t:; IC06 l~N 'ffr11 
1.F10-/lj;1v.." ~90(') IS" )''J 'fffi3 
t...F (CJ • ;J I c~o € (COQ l-S-18. ·~~ 
l.Eto · N nor,:, GQ ee; n-~c ·~rg 

u-t10 ... N ?co liE l/X'IO w ~ I $::1-:f ''d?a 
Shipment of Field Kit to Site - Custody Seal # 00424474,00424476 Intact?,,...-Y ~ 

Relinauished by: DateJTime Courier 'lteceived by: Date/Time 
'-/:_ ,,,,....,_. S- i ~ . .d '! ·z.t- Uo'5 / i t-oo Feb& ~ .. - ,,--1-.t ... ~~ (JJ/!J /,,_ \ /o ";)' / / ?lO c) 

' .:.---' ,,:----Shipment of Field Kit to Laboratorv- Custody Seal# r-eo'lel'IV89 Intact? y N 
-Relinouished bv: Dateffime Courier Received by: Date/Time 

-·_.,;:.-;:rr-LT:": , .,, • _ ... 
/()/,..,-;- /05 /90( 1 reusx 

~) y 
I 
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Proiect Information 
Beacon Proiect No.: I EM1776 
Site Name: I l..F•/e:i 

CHAIN-OF-CUSTODY 
PASSIVE SOIL-GAS SAMPLES 

•1aco•e D . N Comoanv Name: 
Office Location: 

Clie11t Information 
HydroGeoLogic, Inc. 
Herndon, VA 

Holloman AFB, NM Samoles Submitted B 't',.._ ____ _ 

EPA Method 8260B I J:zJWl!liumsSlr••~Sul!oD.Dt1/lfr.1Yi021014,aoo.81MslO Contact Phone No.: 
Beacon Proiect Number EM1776 Target Comoound List 

Lab Sample ID Comments 
Field Sample ID (only necessary if problem or discreoan~y) (for lab use only) 

Condition of sample or vial Date Time Initial 
<..r-io ·IV 'Jw c ?cc IUirJ.. · o ..... ~ c._ ...... ~·.-\..: ._ io/1:1.3ks /:"57-S- '2ril> 
Lr:tc. 10/COCJ £')cc () ~t· I'S' 31 i'B7"& 
/r-·lc· .... ;..;;uoc tE'~c.:.. lofb.'S"/Qr <';.\?33 'HTJ:J 
/ ?/o • Al i./oo C ;Zoe· 11'1nL'l ~~ 
t..ri~ - /I) '{U 0 (f ~G· /r;.<:)"2.... Jl?-~ 

L,C:lo - Alu. C: .;<o '' I kilt~ ~~ 

t.F/o - .Al .<oo tA '-IC>o lb~Y ~~ 
~ ""',~ - /II ~cc e soo 1061~ ~ 

ILF 10 .. Al?""' (;t.oo Jt;J.71- B'?'A 
1"" 1.-. - ...... 1.<00 C'..Jou Jb3~ :<»"~ 

Ll'-IO ·A; :i,"'.) C·3C>e· .. !tr .. I/ Jb3'> .,.,,.,~ 
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Applying Results from Soil-Gas Surveys 

The utility of soil-gas surveys is directly proportional to their accuracy in reflecting and 
representing changes in the subsurface concentrations of source compounds. Passive soil-gas 
survey results are the mass collected from the vapor-phase emanating from the source. The 
vapor-phase is merely a fractional trace of the source, so, as a matt~r of convenience, the units 
used in reporting detection values from passive soil-gas surveys are smaller than those employed 
for source-compound concentrations. 

The critical. fact is that, whatever the relative concentrations of source and associated soil gas, 
best results are realized when the ratio of soil-gas measurements to actual subsurface 
concentrations remains as clos.e to constant as the real world permits. It is the reliability and 
consistency of this ratio, not the particular units of mass (e.g., nanograms) that determine 
usefulness. Thus, BEACON emphasizes the necessity of conducting - at minimum - follow
on intrusive sampling at one or two points that show relatively high soil-gas measurements to 
obtain corresponding concentrations of soil and groundwater contaminants. These correspondent 
values furnish the basis for approximating the required ratio. Once that ratio is established, it can 
be used in conjunction with the soil-gas measurements (regardless of the units adopted) to 
estimate subsurface contaminant concentrations across the survey field. It is important to keep in 
mind, however, that specific conditions at individual sample points, including soil porosity and 
permeability, depth to contamination, and perched ground water, can have significant impact on 
soil-gas measurements at those locations. 

Wh~n passive soil-gas surveys are handled in this way, the data provide information that can 
yield substantial savings in drilling costs and in time. They furnish, among other things, a 
checklist of compounds expected at each survey location and help to determine how and where 
drilling budgets can most effectively be spent. 



BEACON Report Number: EM1776 

Passive Soil-Gas Survey 

Landfill 10 

Holloman AFB, NM 

This Passive Soil-Gas Survey Report bas been prepared for HydroGeoLogic, fuc. (HGL) by Beacon 

Environmental Services, Inc. (BEACON) in accordance with the terms of Purchase Order No. P0000168, 

dated September 21, 2005. BEACON's principal technical contact at HGL for this project has been Mr. 

Ken Cottrell. 

1. Objectives 

Soil-gas samples were collected to determine the presence, identity, and relative strength of 

targeted contaminants in soil and/or ground water at Landfill 10. Survey results will be used to 

determine the distribution of contaminants and to guide further site investigation. 

2. Target Compounds 

This survey targeted the 40 compounds listed in Table 1. which supplies the resulting laboratory 

data in nanograms (ng) of specific compound per cartridge. 

3. Survey Description 

No. of Field Samples: 

No. of Trip Blanks: 

Total No. of Samples: 

Field sample locations are shown on Figure 1. 

4. Field Work 

107 
__A 

111 

HGL was provided a Field Kit with the equipment needed to conduct a 107-point passive soil-gas 

survey. Samplers were deployed on September 28, 29, 30, and October 2, 2005, and were 

retrieved on October 1, 2, 3, and 5, 2005. Attachment 1 describes the field procedures used. 

Individual deployment and retrieval times will be found in the Field Deployment Report 

(Attachment 2). 



5. Analysis and Reporting Dates 

BEACON ENVIRONMENTAL SERVICES, INC. 
Passive S.oil-Gas Survey 

Landfill 10 
Holloman AFB, NM 

BEACON's laboratory received 111 samples for analysis on October 6, 2005. Adsorbent 

cartridges from the passive samplers were thermally desorbed, then analyzed using gas 

chromatography/mass spectrometry (GC/MS) equipment, in acco:tdance with EPA Method 

8260B {Modified), as described in Attachment 3. BEACON's laboratory analyzed each 

cartridge for the targeted compounds; analyses wer('! completed on October 11, 2005. Following 

a laboratoryreview, results were provided to HGL on October 12, 2005~ On November 14, 2004, 
HGL authorized BEACON to issue the final report. 

6. Report Notes and Quality Assurance/Quality Control Factors 

Table 1 provides survey results in nanograms per cartridge· by sample~point number and 

compo~nd name. The quantitation levels represent values above which quantitative laboratory 

results can be achieved within specified limits of precision and with a high degree of confidence. 

The quantitation level for each compound, therefore, provides a reliable basis for comparing the 

relative strength of any detection of that compound. 

Data Compatibility. It is important to note that when sample locations are covered with or near 
the edge of an artificial surface (e.g., asphalt or concrete), sample measurements are often 

distorted (increased) significantly. Such distortion can be attributed to the fact that gas rising 

from sources beneath impermeable caps tends to reach equilibrium underneath the c:ap. Thus, a 

reading taken below or near an impermeable surface is much higher than it would be in the 
absence of such a cap. 

The Chain-of-Custody form, which was shipped with the samples for this survey, is supplied as 

Attachment 4. 

Laboratory QA/QC procedures included standards, surrogates, and blanks appropriate to EPA 

Method 8260 (Modified). Field work, analyses, and reporting were done in accordance with 

BEACON's Quality Assurance Program Plan. 

QA/QC Contaminant Corrections. Following EPA guidelines, laboratory data is not corrected 

for method blank or trip blank sample contamination values; any contamination detected on 

QA/QC samples is reported in Table 1. 

Laboratory method blanks are run each day with project samples to identify contamination 

present in the laboratory. If contamination is detected on a method blank, measurements of 

identical compounds on samples analyzed the same day are considered to be suspect and are 



EMI776 

BEACON ENVIRONMENTAL SERVICES, INC. 
Passive Soil-Gas Survey 

Landfill IO 
Holloman AFB, NM 

flagged in the laboratory report. The laboratory method blanks analyzed in connection with the 

present samples revealed no contamination. 

The trip blank is a sampling cartridge prepared, transported, and analyzed with other samples 

but intentionally not exposed. Any target compounds identified on the trip blanks are reported in 

the laboratqry data. The analyses of the trip blanks (labeled Trip-1 through Trip-4 in Table 1) 

reported measurements of Toluene, p&m-Xylene, and l,2;4-T:rimethylbenzene. The highest 

reported values were reported on Trip-2 with 55 nanograms (ng) of Toluene, 26 ng of p&m

Xylene, and 110 ng of 1,2,4-Trimethylbenzene. No other compounds were identified on the trip 

blanks, indicating that e:x.cept for the lower level measurements of these compounds, the survey 

site itself is the sou:rce of detected contamination .. 

Survey findings are relative exclusively to this project and should not routinely be compared 

with results of other BEACON Surveys. To establish a relationship between reported soil-gas 

measurements and actual subsurface contaminant concentrations, which will indicate those 
detections representing significant subsurface contamination, BEACON recommends the 

guidelines on the inside front cover of this report. 

At the request of HGL, the following compound distribution maps have been provided: 

Figure 2 - Chloroform 

Figure 3 - Trichloroethene 

Figure 4 - Tetrachloroethene 

Figure 5-1,3,5-Trimethylbenzene 

Figure 6 - n~Butylbenzene 

Figure 7 - Naphthalene 

The following Attachments are included: 

-1- Field Procedures 

-2- Field Deployment Report 

-3- Laboratory Procedures 

-4- Chain-of-Custody Form 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Metllod 8260B (Modified) 

Client Sample ID: Meth_Blk Trip-I LFlO-N&OOElOO LFI O-N500E300 LFI 0cN600E700 
Project Number: EM1776 EMl776 :EMl716 EMl776 EM1776 

Lab File ID: 05100803 05100816 05100817 05100818 Q5100819 
keceived Date: 10/612005 10/6/2005 10/6/2005 10/6/2005 
Analysis Date: 10/812005 10/912005 101912005 10/912005 10/9/2005 
Analysis Time:. 17:50 0:24 0:55 1:25 1:56 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
1,1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+biltyl Ether <25 <25 <25 <25 <25 
l, l -Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1, 1, I-Trichloroethane <25 <25 <25 <25 <25 

1,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
J ,2"Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans- I ,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene <25 33 30 34 31 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I, 1, I ,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethyl benzene <25 <25 <25 <25 <25 
p & m-Xylene <25 <25 <25 <25 31 
Bromoform <25 <25 <25 <25 <25 
I, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 <25 <25 27 
I ,2,3-Trichloropropane <25 <25 <25 <25 <25 

lsopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene <25 94 88 113 191 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
'\faphthalene <25 <25 143 <25 <25 
, ,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J =Estimated value below reported quantitation level. B =Detected in method blank. Page I of23 



Tablet 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10-NlOOOE600 LFI O-N700E400 LFl O-N900E200 LF10-N600E200 LFl O·N600E600 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1716 

Lab File ID: 05100820 05100821 05100842 05100823 051008Z4 
Received Date: 10/6/2005 10/612005 10/6/2005 10/6/2005 10J<ia@5 
Analysis Date: 10/912005 10/9/2005 101912005 10/912005 10/9120()5 
AnalysisTime: 2:26 2:56 3:27 3:57 4:28 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
1, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
I, I, I -Trichloroethane <25 <25 <25 <25 <25 

I, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
I, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene <25 29 <25 <25 66 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1,l,1,2·Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 42 
p& m-Xylene <25 30 <25 <25 41 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 <25 <25 35 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 69 138 75 96 152 
l ,3-Dichlorobenzene <25 <25 <25 <25 <25 
l ,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 42 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page 2 of23 



Tablet 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Be1Air,1'-1D 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10~N900E700 LF10-N900R400 LF10-N800E200 LFIO-N6QOE300 LFIO.N900E600 
Project Number. EM1776 EM1776 EM1776 EM1776 EM1776 

Lab File ID: 05100825 Q5IOQ826 05100827 05100828 05100829 
Received Date; 101612005 10/612005 10/612005 101612005 101612005 
Analysis Date: 101912005 10/912005 10/9/2005 10/912005 10/9/2005 
Analysis Time: 4:58 5;29 5:59 6:29 7;00 

Units: ng/trap ng/trap ng/trap ng/trap .ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
1,1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-.I>ichloroethene <25 <25 <25 <25 <25 
MethYl-t-butyJ Ether <25 <25 <25 <25 <25 
I, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
l,l ,1-Trichloroethane <25 <25 <25 <25 <25 

1, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
I, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene <25 28 65 30 101 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I, 1, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethyl benzene <25 <25 <25 <25 41 
p &m-Xylene <25 29 43 <25 62 
Bromoform <25 <25 <25 <25 <25 
1,1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 26 38 <25 51 
1,2,3-Trichlompropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3 ,5-Trirnethylbenzene <25 <25 <25 25 <25 
1,2,4-Trimethylbenzene 68 140 209 98 268 
I ,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
l\/aphthalene <25 31 <25 <25 127 
. ,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B =Detected in method blank. · Page 3 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified} 

Client Sample ID: LF10-N800E800 LF10-N800E400 LF10:.N800E300 LFIO:.N700E100 LF10-N900E500 
Project Number: EM1776 EM1776 EM1776 EM1776 EMI776 

Lab File ID: 05100830 05100831 05100832 05100833 05100834 
Received Date: 1016noo5 101612005 10/6/2005 101612005 10/612005 
Analysis Dat{!.: 101912005 10/912005 10/9/2005 10/912005 101912005 
Analysis Time: 7:30 8:01 8:31 9:01 9:32 

Units: ng/trap ng/trap ng/trap ngltrap ng/trap 
COMPOUNDS 

I, 1-Dichloroethene <25 <25 <25 <25 <25 
l,l ,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
l, l -Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
l ,2-Dichloroethane <25 <25 <25 <25 <25 
l, l, I-Trichloroethane <25 <25 <25 <25 <25 

1,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 28 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1 ,3-Dichloropropene <25 <25 <25 <25 <25 
1, l ,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 120 161. 59 100 59 
l ,3-Dichloropropane <25 <25 <25 <25 <25 

l,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 103 <25 
I , 1, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene 39 61 37 59 <25 
p & m-Xylene 70 100 41 65 31 
Bromoform <25 <25 <25 <25 <25 
l, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 59 81 36 59 27 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethy !benzene 79 <25 <25 <25 <25 
l ,2,4-Trimethylbenzene 295 377 137 184 121 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 25 34 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 28 26 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms {ng). J = Estimated value below reported quantitation level. B =Detected in method blank. Page4 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10-N800E700 LF10-N800E500 LF10-N9QOE300 LFIO~N700E300 LF10-NllOOE350 
Project Number. EM1776 EM1776 EM1776 EM1776 EMt776 

Lab File ID:: 05100835 05100836 05100837 05100838 05100839 
Received Date: iQ/6/2005 10/612005 10/612005 l0/6/2005 10l6il005 
Analy~iS D~t~~ 1019/2Q05 101912005 1019/2005 1019/2005 10/912005 
Analysis Ti;me: 10:02 10:33 11:03 11:33 .12:04 

Units.~ ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOt.JN'DS 

1, 1-Dichloroethene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroetharre <25 <25 <25 <25 <25 
trans-1,2c Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
l, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1,1-Trichloroethane <25 <25 <25 <25 <25 

l, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
I ,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
I , 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 83 <25 <25 <25 75 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene 58 <25 14J <25 <25 
I, 1, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene 30 <25 <25 <25 34 
p & m-Xylene 51 <25 <25 <25 52 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 44 <25 <25 <25 46 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropy I benzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2, 4-Trimethylbenzene 231 98 123 91 241 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 26 27 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page 5 of23 



Tablet 

Beacon Environmental Services, Inc. 
323 Williams Stree4 Ste. D 

BelAir~ MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10-N700E70Q LFl O-N800E600 LF10-N700E500 LF10-N700E200 LFlO-NlOOOE400 
Project Number: EMI776 EM1776 EMI776 EMJ716 EM1776 

Lab File ID: 05100840 05100841 05100842 05100843 05IOQ844 
Received Date: 10/6/2005 10/612005 10/6}'200~ 10/6/2005 10/6(4005 
Analysis Date: 10/9/2005 10/912005 101912005 10/912005 1019/2005 
Analysis Time: 12:34 13:05 13:35 14:05 14:36 

Units: ngltrap ng/trap ngltrap ng/trap ngltrap 
COMPOUNDS 

1, 1-Dichloroethene <25 <25 <25 <25 <25 
1, l,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
1, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 16J <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1, I-Trichloroethane <25 <25 <25 <25 <25 

I, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
I, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 64 106 44 44 66 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l ,l,l,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 67 <25 <25 38 
p& m-Xylene 39 83 29 25 47 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 31 72 27 <25 40 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 36 <25 <25 
1,2,4-Trimethylbenzene 161 294 132 101 164 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dich!orobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 27 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 84 <25 137 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page6 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10-N700E600 Tri~2 LF10-NllOOE700 Meth~Blk LF10-N600EO 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1776 

Lab File ID: 05100845 05100846 05100847 05100903 05100904 
Received.Pate: 10/6/2005 10/612005 10/612005 10/6/2()()5 
Analysis Date: 10/9/2005 10/9/2005 1019/2005 10/9/2005 10/9/2005 
Analysis Time: 15:06 15:37 16:07 19:06 19:37 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

l, I -Dlchloroethene <25 <25 <25 <25 <25 
l, l,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
I, 1-Dichloroethane <25 <25 <25 <25 <25 
cis- I ,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 32 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1, I , I -Trichloroethane <25 <25 <2.5 <25 <25 

l, l -Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
; ,2-Dichloropropane <25 <25 <25 <25 <25 .. 
Trichloroethene <25 <25 <25 <25 <25 
cis-I,3-Dichloropropene <25 <25 <25 <25 <25 
trans-l ,3-Dichloropropene <25 <25 <25 <25 <25 
I, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 51 55 51 <25 33 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l, l, l ,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p & m-Xylene 33 26 36 <25 29 
Bromoform <25 <25 <25 <25 <25 
l, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 29 <25 32 <25 27 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
l ,3 ,5-Trimethylbenzene <25 <25 <25 <25 42 
1,2,4-Trimethylbenzene 123 110 185 <25 145 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
"laphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page? of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFJO~N900El00 LF10-N900E800 LFIO~N I OOOE300 LFlO-N500'E500 LFIO-N500EIOO 
Project Numl.>er: EM1776 EMI776 EM1776 EM1776 EM1776 

Lab File ID: 05100905 05100906 05100907 05100908 05.100909 
Received Date: 10/612005 10/612005 101612005 lOJ6iZOQ5 1016/2005 
Analysis Date: 101912005 10/912005 101912005 I.Oi912005 10/9/2005 
Analysis Time: 20:07 20:38 21:09 21;40 22:11 

Units: ng/trap ng/trap ng/trap ng/trap .ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
I, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
tnms-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
I, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 33 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1, I, I -Trichloroethane <25 <25 <25 <25 <25 

I ,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene <25 62 54 48 27 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l, l, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p & m-Xylene <25 41 30 28 <25 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 36 26 <25 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene so 185 129 131 112 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B == Detected in method blank. Page 8 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFI 0-Nl OOOElOO LFlO-NlOOOE800 LFlO-Nl 100E500 LF10~N400E500 LFIO-N700EO 
Project Number; EM1776 EMI776 EM1776 EMI776 EM1176 

Lab f'ile ID: 05100910 05100911 05100912 05100913 05100914 
R~iv~:Oate: 10/6/2005 10/6/2005 10!612005 I0/6/2005 1016(100.5 
Analysi~ Date: 1019/2005 10/912005 10/9/200.5 10/1012005 10/l0/2005 
Analysis Time: 22:42 23:13 23:44 0:15 0:46 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1, 1-Dichloroethene <25 <25 <25 <25 <25 
l, 1,2-Trichlorotrifluorootbane <25 <25 <25 <25 <25 
trans-1,2-DichlorC)etbene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
1,1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1,1-Trichloroethane <25 <25 <25 <25 <25 

1,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
l ,2-Dichloroptopane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloroprop,ene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
l, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 56 39 66 42 42 
1,3-Dichloropropane <25 <25 <25 <25 <25 

l ,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1, I, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <.:25 <25 
Ethyl benzene <25 <25 <25 <25 <25 
p & m-Xylene 31 31 42 26 26 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 27 26 33 <25 <25 
I ,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropy I benzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 129 150 193 117 98 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
I ,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
l\laphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page9 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFIO-N 1070E300 LF10-Nl100E600 LF1 o-N400E400 LFlO-N600E500 LF1o~N6QOE100 
Project Number: EM1776 EM1J76 EM1776 EMI776 filv11776 

Lab File ID~ 05100915 05100916 05100917 05100918 Q510()!H9 
Received Date: 101612005 10/6/2005 10/6/2005 10/6/2005 10/6/2Q05 
Analysis Date: 10/10/2005 10/1012005 1011012005 10/10/2005 10/10/2005 
Analysis Time: 1:17 1:48 , 2:19 2:50 3:21 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroeth.ene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl .Ether <25 <25 <25 <25 <25 
I , l-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 14J <25 <25 
2,2-Dichloropropan¢ <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
l, 1,1-Trichlor:oethane <25 <25 <25 <25 <25 

1,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloroptopene <25 <25 <25 <25 <25 
l, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene <25 38 89 75 36 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I, I , 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 32 <25 
p& m-Xylene <25 26 41 50 26 
Bro mo form <25 <25 <25 <25 <25 
I, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 36 44 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3 ,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 63 138 218 208 113 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
l, 4-Dich Iorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B =Detected in method blank. Page 10 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

ClientSample ID: LFIO-NlOOQE200 LF10-Nl IOOE790 LFIO~N600E400 .LFl 0cN50QE600 1FIO-N500EO 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1776 

Lab File ID: 05100920 05100921 05100922 05I00923 05100924 
Received Date: 10/6/2005 10/6/'2005 10/6/2005 10/6/2005 10/6/2005 
Anal~is Pate: 10/1012005 10/1012005 10/1012005 1011012005 1011()/2005 
Analysis Tirpe: 3:52 4:23 4:54 5:25 5:56 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

l,l-Dichloroethene <25 <25 <25 <25 <25 
l, l ,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-buty1 Ether <25 <25 <25 <25 <25 
1,1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1, I-Trichloroethane <25 <25 <25 <25 <25 

I , 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 35 27 38 48 44 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1, l, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p&m-Xylene 30 <25 27 28 33 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 27 <25 <25 <25 26 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 28 <25 <25 <25 
1,2,4-Trimethylbenzene 156 95 110 140 128 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1, 4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 94 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B =Detected in method blank. Page 11 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFl O-N900EO LFlO-Nl I60E700 LF10:.Nl20QE600 LFI O-N500E400 LF10-N400E100 
Project Number: EM1776 EM1776 EMI776 EM1776 EMn76 

LabFU~JD: '05100925 05100926 05100927 05100928 05100929 
Received Da.te: 10/6/2005 101612005 10/612005 10/612005 10/612005 
Analysis Date: 10/1012005 10110/2005 10/10/2005 10/10/2005 10/10/2005 
Analysis Time: 6:27 6:58 7:29 8:00 8:31 

UnitS: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1, 1-Dichloroethene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
1,1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
l, 1, I-Trichloroethane <25 <25 <25 <25 <25 

1, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
l, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 73 79 32 <25 53 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l, 1, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 37 <25 <25 <25 
p & m-Xylene 37 53 25 <25 32 
Bromoform <25 <25 <25 <25 <25 
l, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
a-Xylene 31 46 <25 <25 26 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 161 200 112 58 136 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page 12 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFIO-N800EO LFIO-N1070E200 Trip-3 LFJ O-N200E200 LFl O~N400E600 
Project Number: EM1776 EMI776 EMI776 EMl776 EMI776 

Lab File ID: 05100930 05100931 05100932 05100933 05100934 
Received Date: 10/6/2005 101612005 10/6/2005 l0/612005 10/612005 
Analysis Da.te: 10/1012005 10/10/2005 10/10/2005 10/1012005 10/l0/2005 
Analysis Time: 9:02 9:33 10:04 10:35 11:06 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1, 1-Dichloroethene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
1, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1,1-Trichloroethane <25 <25 <25 <25 <25 

1, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichlorbethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 26 <25 41 52 43 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I , l , 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p & m-Xylene <25 <25 <25 35 26 
Bromoform <25 <25 <25 <25 <25 
l, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 <25 32 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 86 83 87 178 113 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene. <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page 13 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFl0-N4oQE700 LF10-N600E800 LF10-Nl90EO LFl 0-Nl O(}E200 LFIQ-N300E600 
Project Number: EM1776 EM1776 EM1776 EM1776 EMI776 

Lab File ID: 05100935 05100936 05100937 051()0938 05100939 
Received Date: 10/612005 10/6/2005 10/612005 10/6/2005 10/6/20()5 
Analysis Date: 10/1012()()5 10/10/2005 10/10/2005 10/10/2005 10/1012005 
Analysis Time: 11:37 12:08 12:39 13:10 13:41 

Units: ng/trap ng/trap ng/trap ng/trap ng/ti'ap 
COMPOUNDS 

I, 1-Dichloroethene <25 <25 <25 <25 <25 
l, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
1,1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1, 1, I-Trichloroethane <25 <25 <25 <25 <25 

l, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 

.Trichloroethene <25 <25 <25 14J <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 79 47 29 51 30 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 15J 31 62 <25 
1,1,1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene 27 <25 <25 <25 <25 
p & m-Xylene 43 31 <25 41 <25 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 38 25 <25 35 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 29 
l ,2,4-Trimethylbenzene 177 125 93 233 108 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J =Estimated value below reported quantitation level. B = Detected in method blank. Page 14 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

BeIAir,l\fD 21014 

Analysis ~y EPA Method 8260B (Modified) 

Client Sample ID: LFIO-N4QOE900 LF10-N500E800 LF10-N200El00 LFIO-NIOOEO LFl o~N300E500 
Project Number: EM1776 EMI776 EM1776 EM1776 EM1776 

Lab File ID: 05100940 05100941 05100942 . 05100943 05100944. 
Received Date: 10/612005 10/6nD05 10/6/2005 10/6/2005 10/6/2005 
.Analysis Date: 10/10f2005 I0/10f2o05 10/10/2005 10/10/2005 10/10/2005 
AnalysiS Time: 14:.12 14:43 15:14 15:45 16:16 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-[)ichloroethene <25 <25 <25 <25 <25 
l, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
l, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroetherte <25 <25 <25 <25 <25 
Chlorofonn <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
l, l, 1-Trichloroethane <25 <25 <25 <25 <25 

l,l-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
l ,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans- J ,3-Dichloropropene <25 <25 <25 <25 <25 
1, J ,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene . 36 55 43 33 40 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I, I, l ,2~Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p&m-Xylene 29 33 41 <25 28 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroelhane <25 <25 <25 <25 <25 
o-Xylene 29 29 35 <25 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 40 <25 <25 <25 
I ,2,4~Trimethylbenzene <25 147 194 112 108 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
"Japhthalene <25 <25 <25 <25 <25 
. ,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng}. J = Estimated value below reported quantitation level. B =Detected in method blank. Page 15 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFl O..N300E800 LF10-N600E900 LFIO-N300EO Meth_l3lk LFlO..NOIOEO 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1776 

Lab File ID: 05100945 05100946 05100947 05101003 05101004 
Received Date: 10/612005 10/6!2005 l0/6/2005 10/6!2005 
Analysis Date: f()/I0/1005 10110!2005 10110/2005 10/10/2005 10110/2005 
Analysis Time: 16:47 17:18 17:48 19:21 19:52 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
I, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
I ,1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
I, l, I -Trichloroethane <25 <25 <25 <25 <25 

1, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <2S <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 45 119 51 <25 58 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibi-omoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1, l , 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 SI <25 <25 <25 
p & m-Xylene 29 87 25 <25 31 
Bro mo form <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 26 73 <25 <25 26 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2, 4-Trimethylbenzene 126 376 97 <25 114 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J =Estimated value below reported quantitation level. B = Detected in method blank. Page 16 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFIO-N300E400 LFl O--N200E700 LFIO-N500E700 LFIO.:N300El 00 LF10--NOE100 
Project Number; EMl776 EMl776 EM1776 EM1776 EM1776 

Lab File ID: 05101005 05101006 .05101007 05101008 05101009 
Received Pate: 10/6/2005 10/612005 10/6/2005 10/612005 10/612005 
Analysis Date: 10/10/2005 1011012005 10/10/2005 10/1012005 1011012005 
Analysis Time: 20:23 20:53 21:24 21:55 22:26 

Units: ng/trap ng/trap ng/trap ngltrap ng/trap 
COMPOUNDS 

l, l-Dichloroethene <25 <25 <25 <25 <45 
I, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichlotoethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
I, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform 47 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
1,1.1-Trichloroethane <25 <25 <25 <25 <25 

I, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
l,2-Dichloropropane <25 <25 <25 <25 <25 

· Trichloroethene <25 <25 <25 <25 <25 
cis- I ,3-Dichloropropene <25 <25 <25 <25 <25 
trans-I ,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 65 <25 <25 74 44 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1,1,l,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 34 <25 
p& m-Xylene 46 <25 <25 45 <25 
Bromoform <25 <25 <25 <25 <25 
I, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene 38 <25 <25 36 <25 
l ,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3 ,5-Trimethylbenzene <25 <25 <25 43 <25 
1,2,4-Trimethylbenzene 192 83 68 145 78 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
I ,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
l\laphthalene <25 <25 <25 <25 <25 

,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page 17 of23 



Tablet 

Beacon Environmental Services, Inc. 
323 Williams Stree4 Ste. D 

Be1Air,l\1D 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LF10-N500E200 LF10-N300E700 LF10-N500E900 LFJ O;N400EO LFlO-Nl OOEl 00 
Project Number: EM1776 EM1776 EM1776 EM1776 EMl776 

Lab File ID: 05101010 05101011 {lS.1,01012· 0Sl010l3 05101()]4 
Received Date: lQ/6/2005 10!6f2005 10/~05 1016/2005 1016/2.()05 
Analysis Date: 10/1012005 10/1012005 l ()fl 0/fl005 10/1112005 10/1112005 
Analysis Time: 22:57 23:28 23>59 0:29 1:00 

Units: ng/trap ng/trap ng/t,rap ng/trap ng/trap 
COMPOUNDS 

1, 1-Dichloroethene <25 <25 ·<25 <25 <25 
l ,l ,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
l, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform 56 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichlotoethane <25 <25 <25 <25 <25 
I, l , I -Trichloroethane <25 <25 <25 <25 <25 

l, l -Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1,1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 43 44 53 58 81 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethepe 18J <25 <25 <25 <25 
l, 1, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 27 
p& m-Xylene <25 <25 32 40 49 
Bromofonn <25 <25 <25 <25 <25 
1, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 27 35 42 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 114 92 133 177 214 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene 27 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B =Detected in method blank. Page 18 of23 



Table 1 

Beacon Environmental ServiceS, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: LFI O-N300E200 LF10-N700E800 LFl O-N400E800 Trip-4 LFl O-N2:00E400 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1776 

Lab File ID: 05101015 05101016 05101017 05101018 05101019 
Received Date: 10/612005 10/6/2005 10/612005 10/6/2005 10/612005 
Analysis Date: 10/1112005 10/1112005 10/11/2005 1011112005 1011112005 
Analysis Time: 1:31 2:02 2:33 3:04 3:35 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

l, 1-Dichloroethene <25 <25 <25 <25 <25 
1, 1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
1, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
l ,2-Dichloroethane <25 <25 <25 <25 <25 
I, l, 1-Trichloroethane <25 <25 <25 <25 <25 

1, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
l ,2-Dichloropropane <25 <25 <25 <25 <25 
frichloroethene <25 <25 <25 <25 606 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1,1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 53 100 55 35 <25 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
1,1,l ,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethyl benzene <25 29 44 <25 <2.5 
p & m-Xylene 28 52 42 <25 <25 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
a-Xylene <25 42 40 <25 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 116 198 188 107 59 
1,3-Dich lorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene 34 <25 <25 <25 <25 

,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograrns (ng). J =Estimated value below reported quantitation level. B = Detected in method blank. Page 19of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: l.Fl 0-NOE200 LF10-N900E900 l.Fl0-N900E1000 l.FIO-N700El000 LFIO-N1100E900 
Project Number: EM1776 EM1776 EM1776 EMl776 EM1776 

Lab File ID: 05101020 05101021 05H)l022 05101023 05101024 
Received Date: 10/6/2005 10/6/2005 1016/Z005 10/612005 10/6/2005 
Analysis Date: 10/11/2005 10/11/2005 10/1112005 10111/2005 10/11/2005 
Analysis Time: 4:05 4:36 5:07 5:38 6:09 

Units; ng/trap ngltrap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
1,1,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl+butyl Ether <25 <25 <25 <25 <25 
1, 1-Dichloroethane <25 <25 <25 <25 <25 
cis- I ,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
I , I, I -Trichloroethane <25 <25 <25 <25 <25 

l ,l-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1 ,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 33 27 <25 33 <25 
1,3-Dichlornpropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
I, l, 1,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p& m-Xylene <25 <25 <25 <25 <25 
Bromoform <25 <25 <25 <25 <25 
I, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 <25 <25 <25 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 102 83 63 100 69 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 . <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 <25 
1,2,3-Trichlombenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). 1 = Estimated value below reported quantitation level. B =Detected in method blank. Page20 of23 



Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID: · LFl O-N400E300 LFl O-N300E300 LF10-N200E300 LFIO-N400E200 LFI O-N800E900 
Project Num~er: EM1776 EMl776 EM1776 EM1776 EM1776 

LabFileID: 05101025 05101026 05101027 05101028 05101029 
Received Date: 10/612005 10/6noo5 10/612005 10/612005 10/6/2005 
Analysis Date: 1.0/1112005 10111/2005 10/1112005 10/1112005 10/11/2005 
Analysis Time: 6:40 7:11 7:42 8:13 8:43 

Units: ng/trap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

I, 1-Dichloroethene <25 <25 <25 <25 <25 
l, L,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
transc 1,2-Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
I, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform 18J <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
l, 1, I-Trichloroethane <25 <25 <25 <25 <25 

I, 1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trichloroethene <25 <25 <25 <25 <25 
cis-1,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
1,1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 54 33 <25 37 31 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l , l, 1,2-Tetrachloroethane <i5 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p & m-Xylene 27 <25 <25 25 <25 
Bromoform <25 <25 <25 <25 <25 
l, l ,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o--Xylene <25 <25 <25 <25 <25 
1,2,3-Trichloropropane <25 <25 <25 <25 <25 

lsopropylbenzene <25 <25 <25 <25 <25 
l ,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
1,2,4-Trimethylbenzene 119 77 95 120 92 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
l ,2-Dichlorobenzene <25 <25 <25 <25 . <25 
n-Butylbenzene <25 49 <25 47 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 65 <25 <25 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J =Estimated value below reported quantitation level. B =Detected in method blank. Page 21 of23 



Tablet 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD ·21014 

Analysis by EPA Method 8260B (Modified) 

Client Sample ID~ LFlO-NlOOOElOOO LF10-N700E900 LFlO-NlOOOE900 LFlO-N 1000E700 LF10-N200E600 
Project Number: EM1776 EM1776 EM1776 EM1776 EM1776 

La:b File ID! 05101030 05101031 05.101032 05.101033 05101034 
Received Date: .101612005 l 0/612005 10/612005 10/612005 I 0/6/2005 
Analysis Date: 10/11/2005 1011112005 1011112005 10/11/2005 10111/2005 
Analysis Time:' 9:14 9:45 10:16 10:47 11:18 

Units: ngltrap ng/trap ng/trap ng/trap ng/trap 
COMPOUNDS 

1,1-Dichloroethene <25 <25 <25 <25 <25 
l, l ,2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 
trans-l ,2~Dichloroethene <25 <25 <25 <25 <25 
Methyl-t-butyl Ether <25 <25 <25 <25 <25 
l, 1-Dichloroethane <25 <25 <25 <25 <25 
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 
Chloroform <25 <25 <25 <25 <25 
2,2-Dichloropropane <25 <25 <25 <25 <25 
1,2-Dichloroethane <25 <25 <25 <25 <25 
I , l, I -Trichloroethane <25 <25 <25 <25 <25 

1,1-Dichloropropene <25 <25 <25 <25 <25 
Carbon Tetrachloride <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 
1,2-Dichloropropane <25 <25 <25 <25 <25 
Trlchloroethene <25 <25 <25 <25 <25 
cis-1 ,3-Dichloropropene <25 <25 <25 <25 <25 
trans-1,3-Dichloropropene <25 <25 <25 <25 <25 
l, 1,2-Trichloroethane <25 <25 <25 <25 <25 
Toluene 43 43 32 <25 66 
1,3-Dichloropropane <25 <25 <25 <25 <25 

1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
l, l, l ,2-Tetrachloroethane <25 <25 <25 <25 <25 
Chlorobenzene <25 <25 <25 <25 <25 
Ethylbenzene <25 <25 <25 <25 <25 
p & m-Xylene <25 34 <25 <25 <25 
Bromoform <25 <25 <25 <25 <25 
1, 1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 
o-Xylene <25 31 <25 <25 <25 
l ,2,3-Trichloropropane <25 <25 <25 <25 <25 

Isopropylbenzene <25 <25 <25 <25 <25 
1,3,5-Trimethylbenzene <25 <25 <25 <25 <25 
l ,2,4-Trimethylbenzene 117 108 116 68 89 
1,3-Dichlorobenzene <25 <25 <25 <25 <25 
1,4-Dichlorobenzene <25 <25 <25 <25 <25 
1,2-Dichlorobenzene <25 <25 <25 <25 <25 
n-Butylbenzene <25 <25 <25 <25 <25 
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 
Naphthalene <25 <25 <25 <25 58 
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 

Results in nanograms (ng). J = Estimated value below reported quantitation level. B = Detected in method blank. Page22 of23 



Client Sample ID: 
Project Number: 

Lab File JD: 
Received Date: 
Analysis Date: 
Analysis Time: 

Units: 
COMPOUNDS 

l, 1-Dichloroethene 
1, I ,2-Trichlorotrifluoroethane 
trans-1,2-Dichloroethene 
Methyl+butyl Ether 
1, 1-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 
1,1, I-Trichloroethane 

1, 1-Dichloropropene 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
I, 1,2-Trichloroethane 
Toluene 
1,3-Dichloropropane 

1,2-Dibromoethane (EDB) 
Tetrachloroethene 
1,1 ,l ,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
p &m-Xylene 
Bromoform 
1, 1,2,2-Tetrachloroethane 
o-Xylene 
1,2,3-Trichloropropane 

Isopropylbenzene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
l\laphthalene 

,2,3-Trichlorobenzene 

Table 1 

Beacon Environmental Services, Inc. 
323 Williams Street, Ste. D 

Bel Air, MD 21014 

Analysis by EPA Method 8260B (Modified) 

LF1().;N200E500 LFIO-Nl OOOE500 LFl().;N800El 000 
EM1776 EMJ776 EM1776 

05101035 05101036 05101037 
10/612005 101612005 101612005 

10/1112005 10/11/2005 10/1112005 
11:49 12:19 12:50 

ng/trap ng/trap ng/trap 

<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 

<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 50 33 
<25 <25 <25 

<25 <25 <25 
<25 <ls <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 33 <25 
<25 <25 <25 
<25 <25 <25 
<25 27 <25 
<25 <25 <25 

<25 <25 <25 
<25 <25 <25 

82 164 94 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 
<25 <25 <25 

LFIO-N600El000 
EMI.776 

05101038 
10/6/2005 

10/1112005 
13:21 

ng/trap 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 
<25 

<25 
<25 

64 
<25 
<25 
<25 
<25 
<25 
<25 
<25 

Results in nanograms (ng). J == Estimated value below reported quantitation level. B == Detected in method blank. Page23 of23 
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Attachment 1 

FIELD PROCEDURES FOR 
PASSIVE SOIL-GAS SURVEYS 

The following field procedures are routinely used during a BEACON Passive Soil-Gas Survey. 
Modifications can be and are incorporated from time to time in response to individual project 
requirements. In all instances, BEACON adheres to EPA-approved Quality Assurance and Quality 
Control practices. 

A. Field personnel carry system components and support equipment to the site and deploy the 
passive samplers in a prearranged survey pattern. A passive sampler consists of a glass vial 
containing hydrophobic adsorbent cartridges with a length of wire attached to the vial for 
retrieval. Although samplers require only one person for emplacement and retrieval, the specific 
number of field personnel required depends upon the scope and schedule of the project. Each 
Sampler emplacement generally takes less than two minutes. 

B. At each survey point a field technician clears vegetation as needed and, using a slide hammer 
with a Yi'' diameter probe or a hammer drill with a 'h" diameter bit, creates a hole three-feet deep. 
The technician then uses a hammer and a %" diameter pointed metal stake to widen the top four 
inches of the hole. [Note: For locations covered with asphalt, concrete, or gravel surfacing, the 
field technician first drills a 1"- to l'h"-diameter hole through the surfacing to the soils beneath 
and the hole is sleeved with a %" i.d. metal sleeve.] 

C. The technician then removes the solid plastic cap from a sampler and replaces it with a Sampling 
Cap (a plastic cap with a hole covered by screen meshing). The technician inserts the sampler, 
with the Sampling Cap end facing down, into the hole (see attached figure). The sampler is 
then covered with either local soils for uncapped locations or, for capped locations, aluminum 
foil and a concrete patch. The sampler's location, time and date of emplacement, and other 
relevant information are recorded on the Field Deployment Form. 

D. One or more trip blanks are included as part of the quality-control procedures. 

E. Once all the samplers have been deployed, field personnel schedule sampler recovery and 
depart, taking all other equipment and materials with them. 

F. Field personnel retrieve the samplers at the end of the exposure period. At each location, a field 
technician withdraws the sampler from its hole, removes the retrieval wire, and wipes the outside 
of the vial clean using gauze cloth; following removal of the Sampling Cap, the threads of the 
vial are also cleaned. A solid plastic cap is screwed onto the vial and the sample location number 
is written on the label. The technician then records sample-point location, date, time, etc. on the 
Field Deployment Form. 

G. Sampling holes are refilled with soil, sand, or other suitable material. If samplers have been 
installed through asphalt or concrete, the hole is filled to grade with a plug of cold patch or 
cement. 

H. Following retrieval, field personnel ship or carry the passive samplers to BEACON's laboratory. 



BEACON PASSIVE SAMPLER 
DEPLOYMENT IN SOILS 

· • · Bacld0illed 
. Soil 

SOILS 

• · • Hydrophobic . • · 
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Attachment 2 

Field Deployment Report 



Proiect Information 
Beacon Proiect No.: I EMl 776 
Site Name: I u=·,o 
Site Location: 

FIELD 
SAMPLE ID 
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PASSIVE SOIL-GAS SURVEY 
FIELD DEPLOYMENT REPORT 

n••~n~ DAiiiUi..u 
ENVIRONMENTAL 

323 Williams Stre<t, Suite D, Bel Air, MD 21014, 800·878-5510 

Comoanv Name: 

FIELD NOTES 
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Attachment 3 

LABORATORY PROCEDURES 
FOR PASSIVE SOIL-GAS SAMPLES 

Following are laboratory procedures used with BEACON Passive Soil-Gas Surveys, a screening 
technology for expedited site investigation. After exposure, adsorbent cartridges from the passive 
samplers are analyzed using U.S. EPA Method 8260B as described in the Solid Waste Manual (SW-846), 
a capillary gas chromatographic/mass spectrometric method, modified to accommodate high temperature 
thermal desorption of the adsorbent cartridges. This procedure is summarized as follows: 

A. The adsorbent cartridges are loaded with internal standards and surrogates prior to loading the 
autosampler with the cartridges. The loaded cartridges are purged in a helium flow. Then the 
cartridges are thermally desorbed in a helium flow onto a focusing trap. Any analytes in the 
helium stream are adsorbed onto a focusing trap. 

B. Following trap focusing, the trap is thermally desorbed onto a DB-VRX 60m, 0.25 mm ID, 1.40 
micron filament thickness capillary column. 

C. The GC/MS is scanned between 35 and 270 Atomic Mass Units (AMU) at 3.12 scans per second. 

D. BFB tuning criteria and the initial five-point calibration procedures are those stated in method 
SW846-8260B. System performance and calibration check criteria are met prior to analysis of 
samples. A laboratory method blank is analyzed after the daily standard to determine that the 
system is contaminant-free. 

E. The instrumentation used for these analyses includes: 

Agilent 6890-5973 Gas Chromatograph/Mass Spectrometer; 

Markes Unity thermal desorber; 

Markes UltrA autosampler; and 

Markes Mass Flow Controller Module. 
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ATTACHMENT D 

GEOPHYSICAL SURVEY REPORT 



December 21st, 2005 

Kenneth J. Cottrell, CPG, PG 

HGL 
HydroGeologic, Inc. 
1155 Herndon Parkway, Suite 900 
Herndon, VA 20170 
(703) 478-5186 

RE: TRANSMITIAL letter regarding FINAL deliverables for ECA Project OSECA22 

Dear Ken, 

Enclosed in this mailing are the following items: 

1. FINAL report (1 bound hardcopy, 1 unbound hardcopy and 1 WORD file on CD) 
2. Raw and final data files (on CD) 
3. All photos taken regarding project {on CD) 
4. Line-contour and color-contour maps (on CD) 
5. ECA's survey field notes (1 hardcopy) 
6. INVOICE (next page) 

As stated previously, all data files and maps require Surfer (Golden Software, Inc.) to be 
viewed and printed out. If you wish to take the data from raw to final form, you will also need 
MagMap2000 and DAT 31w, from Geometrics, Inc. and Geonics Ltd., respectively. Please 
note that each map contains a post map that reveals all line traverses made per survey. You 
can, as with all map elements, turn this layer on or off as you wish. 

Due to inadequate printer memory, I was unable to print the LF-10 color contour Mag Map 
and the accompanying Trench Enhancements Mag Map. Please insert your color plots of these 
maps into Appendix 8 where indicated. I apologize for this inconvenience. 

I appreciate the opportunity to have performed this most interesting project for HGL and look 
forward to assisting your firm with future projects. Please call me if you have any questions 
whatsoever. 

Ken, may you, Brett, Sarah and everyone else in your circle have a most glorious and 
happy holiday season and a Merry Christmas! 

Sincerely, 

Brett D. Smith, PE, PG 

Environmental Compliance Associates, LLC 
1825 Leslie Road, #184 • Richland, WA 99352 • (509) 628-9959 • ecabrett@charter.net 
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HGL Geophysical Surveys 

1.0 Introduction 

During September and October of 2005 ECA performed electromagnetic and magnetic geophysical 
surveys at the Holloman Air Force Base located approximately 10 miles southwest of Alamogordo, New 

Mexico. This work was performed at the request of HydroGeologic, Inc. (HGL), to enable HGL 
to ultimately determine the lateral extent of solid waste management units or landfills located on the air 
force base property. Seven sites were investigated by ECA, namely DP-30 / SD-33 (4 acres), LF-10 (24 
acres), LF-19 (6 acres), LF-21 (5 acres), LF-22 (3.5 acres), LF-23 (5.5 acres) and LF-29 (5 acres) 
comprising an approximate total area of 53 acres. 

The March 2005 Bid Request specified the electromagnetic method for all sites, as well an additional 
survey of DP-30 / SD-33 utilizing the ground penetrating radar method. Due to the highly conductive 
soils encountered onsite, the metal-detection (in-phase) component of the electromagnetic method was 
adversely and significantly compromised. As a result, the surveying strategy was modified to utilize only 
the quadrature (conductivity) component of the electromagnetic method in conjunction with 
magnetometry, which served to detect buried metallic debris. 

1.1 Purpose of Suiveys 

As stated above, HGL requested the geophysical surveys to determine landfill boundaries and to locate 
buried metal-bearing objects. Additionally, all data points were required to have corresponding longitude 
and latitude coordinates, to enable later acquisition of locations having anomalous readings. 

1.2 Suivey Equipment 

ECA utilized the Geometrics, Inc. Model G-858 and Model G-856 total-field magnetometers for the 
magnetic surveying portion of the project. The G-858 magnetometer is an electron-based system that 
utilizes the precessing behavior of Cesium vapor electrons subjected to light energy at specified 
wavelengths. The G-856 magnetometer is a proton or hydrogen-based system that utilizes the precessing 
behavior of protons subjected to an induced magnetic field. The G-858 unit was utilized as the actual 
surveying instrument, whereas the G-856 was employed strictly as a fixed base station, in order to record 
changes in the earth's daily (diurnal) magnetic field. 

The Geonics Limited Model EM-31 Mark2 terrain conductivity instrument was utilized to measure lateral 
soil conductivity changes at each site. The EM-31 Mark2 system operates on the simple, yet reliable, 
concept of magnetic induction and Maxwell's Law, whereby an electromagnetic field is transmitted 
through the soil and the associated electrical field current is ultimately picked up by the receiver and 
correlated directly to soil conductivity. This instrument is capable of measuring to a depth of 20 feet in 
low-conductivity terrain, but in the highly conductive soils encountered onsite, the effective depth of 
signal penetration, which is inversely related to soil conductivity, was probably lessened to approximately 
10 feet. 

The Trimble AgGPS 132 is a high-performance GPS receiver that utilizes a subscription-based differential 
correction service to calculate sub-meter positions in real-time. ECA utilized Trimble's AgGPS Parallel 
Swathing Option that incorporated a light bar guidance system that enabled precision guidance 
information for navigating reasonably straight and parallel lines. 

2.0 Su1Vey Parameters and Data Quality 
Geophysical surveys must be designed to prevent aliasing or under-sampling the survey area with respect 
to the locations of causative bodies or features. The following discussion reveals how the parameters for 
each of the survey methods were determined. 
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deviation represented a repeatability accuracy of 99.167 percent, within an approximate conductivity 
environment of 60 mS/m. 

2.3 Global Positioning System 

Utilizing the Trimble AgGPS 132 global positioning system (GPS), ECA was able to perform 
magnetometer and EM-31 surveys along straight-line traverses spaced set distances apart. All traverses 
were referenced against a baseline, through the utilization of the Trimble Swathing Option - an 
established field surveying technique that has been accurately employed by farmers throughout the 
world. A light bar attached to the GPS backpack enabled ECA to maintain sufficiently straight and evenly 
spaced survey lines, ultimately creating well-controlled grids over all seven landfill sites. 

The GPS-based surveys proved to be considerably more cost and time efficient than pre-survey gridding, 
in light of the fact that most sites were characterized by high brush, dense foliage, trees and/or less
than-level survey conditions. Because the GPS system acquired locational (XY) data simultaneously with 
the geophysical (Z) data, the resultant databases consisted of virtually continuous XYZ data that were 
readily plotted in Lon-lat coordinates. GPS-based surveys typically have an accuracy of± 112-meter. 

latency errors occur when the incoming data streams do not align perfectly. Latency corrections were 
not necessary during the magnetometer surveys, due to the insignificant magnitude of the maximum 
potential error possible with once-per-second GPS readings. No latency errors occurred during the EM-31 
surveys, because the instrument is designed to only record a reading upon receipt of the GPS signal, thus 
ensuring perfect alignment. In the case of the magnetometer surveys, readings occurred every 0.1 
seconds. The maximum latency time error would equal the entire sampling interval time of 0.1 seconds. 
At a maximum surveying speed of 3 feet per second, the latency distance error is 0.3 feet or 3.6 inches. 
Such an error can be dismissed without explanation, given the tolerances of a metal detection survey. 

3.0 Sutveys Performed 
The following table lists the sites that were surveyed and the methods employed therein: 

SITE SURVEY DATES (EM-31) 

DP-30 I SD-33 9/27, 9/29, 9/30 

Lf-10 9/30, 10/02, 10/04, 10/05 

LF-19 10/01 

Lf-21 10/03 

LF-22 9/30, 10/01 

LF-23 9/30, 10/01 

LF-29 

4.0 Data Processing 

4.1 EM-31 

SURVEY DATES (MAG) 

10/02, 10/05, 10/06, 10/09-10/11 

10/07, 10/08 

10/13, 10/14 

10/08, 10/12 

10/12, 10/13 

10/14, 10/15 

EM-31 MAG 

./ 

./ ./ 

./ ./ 

./ ./ 

./ ./ 

./ ./ 

./ ./ 

No post-survey data processing was performed on the EM-31 data, other than simply disregarding the in
phase data that were "pegged" at -20.47 ppt, in response to the highly conductive soils encountered 
onsite. In-phase readings are often severely compromised when soil conductivities exceed 100 mS/m. 
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4.2 Magnetometer 

Contrary to the relatively simple conductivity surveys, the G-856 base station data and especially the G-
858 magnetometer data required considerable post-survey processing. Utilizing the MagMap2000 
proprietary software (version 4.65b) provided by Geometrics, Inc. of San Jose, califomia, ECA performed 
the following processing steps upon all G-858 data sets, in the order presented below: 

1. Global dropout removal - A dropout is a reading that drops to zero and is clearly out of context. 
Dropouts result from the sensor being near or within a dead-zone or within a high magnetic 
gradient. A dead-zone is that volume of space wherein the sensor cannot produce a reading, due 
to misalignment with the earth's magnetic field. The software effectively and exclusively removed 
all dropouts from each dataset in one step. 

2. Global duplicate time removal - All readings having duplicate time stamps were effectively and 
exclusively removed in one step. 

3. Global spike removal - A spike is a single reading or set of readings that jump to unrealistically high 
levels at vertical or near-vertical slopes. Textbook spikes comprise 1-3 readings that differ 
significantly from the adjacent readings. Spikes, like dropouts, result from the sensor being near or 
within a dead-zone or within a high magnetic gradient. After hours of conservative trial processing 
runs, ECA designed a despiking filter measuring 8 readings wide and 250 nT (and greater) in 
amplitude. All reading sets matching these parameters were effectively and exclusively removed in 
one step. 

4. Custom range despiking - ECA performed a detailed inspection of each and every line within each 
survey dataset, whereby all suspicious reading sets, having near-vertical or vertical slopes and thus 
not typical of monopole and dipole signatures, were removed in non-global surgical fashion. 

5. GPS offset - A careful analysis of each and every site's dataset revealed, with the exception of LF-
10, that all magnetometer surveys did not appear to be compensated by the 1.22-m ( 4-ft) GPS 
antenna to sensor offset that ECA input into the Trimble AgGPS system before every surveying 
event. This locational error was discovered when interim maps readily revealed a "herringbone" 
pattern, whereby misaligned GPS and sensor readings create a locational shift in one direction and 
a shift of similar magnitude in the returning or opposite direction. Such a magnified error is easily 
revealed in the form of chevron-shaped point-source anomalies or as a herringbone pattern along 
edges of elongate anomalies. 

ECA performed GPS-offsets at values ranging from -2.44 meters through +2.44 meters and 
empirically determined + 1.22 meters to most effectively minimize the herringbone effect and 
convert chevron-shapes into tight circular anomalies. 

The 1.22-m GPS-offset correction (which happens to equal the actual GPS-to-sensor offset) was 
effectively inserted into each dataset in one step. 

6. Removal of diurnal magnetic field - With the exception of the LF-10 gradiometer datasets, all other 
datasets consisted of total-field data that required the removal of the diurnal field, in order to 
achieve complete anomaly separation within a variable magnetic environment. As stated earlier, 
the diurnal field was recorded by a dedicated stationary G-856 magnetometer that was located 
nearby each landfill site being surveyed. Field readings were recorded every 2 to 5 minutes, in 
order to adequately sample the earth field. 

As stated earlier, the LF-10 gradiometer data did not require the removal of the diurnal field, since 
gradiometer data already eliminate extraneous fields, induding the earth's magnetic field, and thus 
represent the difference between two total-field readings that are measured 1 meter apart. 

7. Heading error removal - An analysis of each and every site's dataset revealed line-by-line "striping", 
whereby each traverse appeared as a series of elongate anomalies, creating an overall map with 
obvious data "stripes". Heading errors result when the measurement of the earth's magnetic field 
is somewhat different when surveying one direction versus another. This is attributable to the fact 
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that the magnetic field is not perpendicular to the ground and is therefore at a different angle to 
the sensor when going north versus south or east versus west and so on. 

ECA performed heading error corrections at values ranging from 5 nT to 20 nT and found the 10 
nT operator to effectively destripe all datasets without compromising data integrity. 

5.0 Creation of Contour Maps , 

All datasets were gridded and computer-contoured, utilizing proprietary software (version 7.04) provided 
by Golden Software, Inc. of Golden, Colorado. To preserve the integrity of the data while also displaying 
high-resolution contour maps, ECA utilized grid spacing approximately 1/3 actual size and applied the 
Minimum Curvature gridding operator to each dataset. Among the myriad gridding operators in use, 
Minimum Curvature is considered to be an excellent gridding operator, because it minimizes (via a 
biharmonic Laplacian differential equation) the tendency for data to extrapolate beyond grid nodes, as 
can be the case with other operators. This feature of Minimum Curvature thus creates contour maps that 
closely resemble actual control points (data). 

The maps presented in the attached appendices, are displayed as black contour lines at low contour 
intervals and as color-spectral maps at higher intervals. The line-contoured maps enable a detailed 
analysis of anomalies, whereas the color-contoured maps enable the reviewer to gain a broader 
perspective of features such as metal debris fields (ie, Mag data) or landfill boundaries (ie, EM-31 data). 

Embedded within each map are layers depicting 1) the GPS-directed survey traverses and 2) cross
hatched grid lines that enable the map interpreter to better locate a particular location on the map. 

6.0 Discussion of Survey Results 
Appendices A through G include line-contour as well as color-contour maps of the seven sites surveyed 
during this geophysical investigation. The following discussion represents ECA's interpretation of the 
color contour maps only, as the line-contour maps are being provided strictly as a non-scope 

convenience, in the event HGL chooses to perform a more detailed analysis of the survey sites. 

We are not providing interpretations for each and every discrete anomaly or set of coalesced anomalies. 
However, it is our opinion that circular anomalies probably indicate shallow buried metallic trash piles or 
spherical bodies, whereas the dipolar anomalies probably indicate buried cylinders such as drums. The 
determination of the depth of each causative source requires depth-estimation calculations that are 
beyond the scope of this project. 

6.1 DP-30 I SD-33 

This site was surveyed exclusively with the EM-31 terrain conductivity meter, as metallic debris was not 
anticipated here, since the anticipated waste stream consists primarily of low-conductivity oil and grease. 
Inspection of the map reveals two areas of lower conductivity (shown in blue) that appear to be waste 
disposal areas. 

6.2 LF-10 

The EM-31 map does not show anything conclusive, in ECA's opinion. The map is labeled to identify 
such features as fences, the gatehouse, concrete rebar (parking lot) and the nearby power substation 
fence. The only readily apparent anomalous features revealed·in the EM-31 color map are the two high
conductivity areas along the eastern boundary. These conductivity highs may be attributable to the 
water-saturated gypsum soils located in this topographically lower area, or they may be attributable to 
buried non-magnetic and primarily non-metallic wastes such as glass, porcelain, wood, and gravel that 
were observed in this area. 

The full-color G-858 map is labeled to also identify such cultural noise sources as monitoring wells and 
fences. The eastern boundary is relatively magnetically quiet (not anomalous), whereas the EM-31 map 
reveals two large conductivity highs. What readily appears of significance in this map is the presence of 
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numerous northwest-southeast trending linear features, which ECA interprets to be burial trenches. An 
additional "Trench Enhancement" map is included to better define the numerous trench locations. The 
anomalies that define these linear trench-like features are not robust, but they nonetheless reveal 
sufficient buried metal to be detected by a gradiometer magnetic survey. 

6.3 LF-19 

The EM-31 map reveals three distinct areas, as indicated by the diffusely bordered areas of high 
conductivity shown in red, that may represent water-saturated gypsum soils or disposal areas of non
metallic waste. Based upon the magnetometer surveys, these areas did not contain metallic objects. The 
most distinct anomalies are attributable to a barbwire fence. · 

The full-color G-858 map is labeled to identify surface noise sources. All unlabeled anomalies are 
probably buried metal debris and other magnetically susceptible causative bodies. 

6.4 LF-21 

The EM-31 map reveals what might be water-saturated gypsum soils or disposal areas of non-metallic 
waste, as indicated by the diffusely bordered areas of high conductivity shown in red. Based upon the 
magnetometer surveys, these areas did not contain metallic objects. The more distinct anomaly is 
attributable to a green metal shed. 

The full-color G-858 map is labeled to identify the green metal shed and the three monitoring wells along 
the western boundary. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. 

6.5 LF-22 

The EM-31 map reveals what appears to be a well-defined disposal area of low-conductivity (shown in 
blue). 

The full-color G-858 map is labeled to identify surface noise sources and the three monitoring wells along 
the southern boundary. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. Field observations indicated that the concrete rubble lacked metal such as 
rebar, so the anomalies in these areas might be attributable to sources located adjacent to or beneath 
the rubble. A field check with a high-quality metal detector over and around isolated pieces of rubble 
could possibly clarify this cursory observation. 

6.6 LF-23 

The EM-31 map does not show anything conclusive, in ECA's opinion. The map is labeled to identify the 
fence along the northern boundary. The only readily apparent anomalous feature revealed in the EM-31 
color map is the high-conductivity area along the western boundary. This conductivity high may be 
attributable to the water-saturated gypsum soils located in this topographically lower area or may be 
attributable to buried non-magnetic high-conductivity waste. 

The full-color G-858 map is labeled to identify surface noise sources and the two monitoring wells within 
the southwestern corner. The western boundary is magnetically quiet, whereas the EM-31 map reveals a 
large conductivity high. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. As with LF-22, field observations indicated that the ~ncrete rubble lacked 
metal such as rebar, so the anomalies in these areas might also be attributable to sources located 
adjacent to or beneath the rubble. As with LF-22, a field check with a high-quality metal detector over 
and around isolated pieces of rubble could possibly clarify this cursory observation. 

6.7 LF-29 

This site was surveyed exclusively with the G-858 magnetometer, as it comprises a classic metal debris 
field. The full-color G-858 map is labeled to identify surface noise sources, as well as the two monitoring 
wells located along the western boundary and the monitoring well along the northern boundary. All 
unlabeled anomalies are probably buried metal debris and other magnetically susceptible causative 
bodies. 
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7 .O Closing Comments 

ECA performed this geophysical surveying project, utilizing best available methods and practices. 
However, all interpretations and opinions presented herein should in no way be considered as 
unequivocal facts. Geophysical data are simply displays of anomalous signatures that deviate from the 
normal field. 
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LF-10 Maps 
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Magnetometer Residual Data 
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QUALITY ASSURRANCE PROJECT PLAN ADDENDUM 
SUPPLEMENTAL RCRA FACILITY INVESTIGATION 

HOLLOMAN AIR FORCE BASE 
ALAMOGORDO, NEW MEXICO 

1.0 INTRODUCTION 

. This Quality Assurance Project Plan (QAPP) Addendum is designed to provide specific 
guidance and quality assurance/quality control (QA/QC) requirements and evaluation criteria 
for the generation of environmental data of known quality for use in making site-specific 
decisions. HydroGeoLogic, Inc. (HGL) prepared this QAPP Addendum on behalf of 
Holloman Air Force Base (AFB) under AFCEE Contract No. FA1624-03-D-8602, Task Order 
No. 037. This QAPP Addendum is intended to provide project-specific guidance that 
supplements the guidance and requirements presented in the Basewide Quality Assurance 
Project Plan (Bhate Environmental Associates, Inc. [Bhate], 2003). The purpose of the 
Basewide QAPP is to provide a consistent overall quality framework under which a wide 
variety of environmental projects can be conducted with project-specific information contained 
in a QAPP Addendum. The Basewide QAPP was written in accordance with the requirements 
of comply with the U.S. Army Corps of Engineers (USACE) document EM-200-1-3, 
Requirements for the Preparation of Sampling and Analysis Plans (USACE, 2001) and the U .S 
Environmental Protection Agency (USEPA) document QA/R-5, Requirements for Quality 
Assurance Project Plans (USEPA, 2001). 

Where applicable, this QAPP Addendum incorporates the requirements of Appendix 4-B of 
the Resource Conservation and Recovery Act (RCRA) Hazardous Waste Facility Operating 
Permit for Holloman AFB (USEPA Permit NM6572124422), issued in February 2004. 
Among the requirements of the Holloman AFB RCRA Permit is to employ the sampling 
strategy and procedures in accordance with the most recent version of USEP A Region 4 
Environmental Compliance Branch Standard Operating Procedure and Quality Assurance 
Manual (USEPA Region 4, 2001). This QAPP Addendum also incorporates the relevant 
requirements of the Department of Defense (DoD) Quality Systems Manual for Environmental 
Laboratories, Final Version 2 (QSM) (DoD Data Quality Workshop, 2002). 

Note that the information presented in this QAPP Addendum is intended to supplement the 
Basewide QAPP, and the term "QAPP". used throughout this QAPP Addendum indicates both 
documents together unless otherwise specified. 

This QAPP is a dynamic document that will be updated as necessary to reflect current 
investigation and remediation activities at the sites. This QAPP establishes the basic QC 
methodology to be applied during site activities and also presents the task-specific information 
necessary to conduct on-site investigation and sample analysis activities. If future phases of 
work require suppfomental QC information, this information will be incorporated into an 
updated version of this QAPP Addendum. 

Air Force Center for Environmental Excellence 
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HydroGeoLogic, Inc.-QAPP Addendum Supplemental RFI-Holloman AFB- New Mexico 

1.1 BASE IDSTORY 

Refer to Section 1.1 of the Basewide QAPP and Work Plan. 

1.2 BASE DESCRIPTION 

Refer to Section 1.2 of the Basewide QAPP and Section 1.1 of the Work Plan. 

1.3 SITE DESCRIYfION 

This QAPP addendum supports the Supplemental RFI Work Plan for the following solid waste 
management units (SWMUs): 

LF-10 I SWMUs 101 and 109 
LF-19 /SWMU 105 
LF~21 I SWMU 116 
LF-22 I SWMU 115 
LF-23 I SWMU 108 

Old Main Base Landfill 
Golf Course Landfill 
West Area Landfill No. 2 
West Area Landfill No. 1 
MOBSS Landfill 
Former Army Landfill LF-29 I SWMU 104 

DP-30/SD-33 I SWMU 113B 
SS-39 I SWMUs 165/177/179/181 

Grease Trap/Cooking Grease Disposal Pits 
Missile Fuel Spill Area 

Detailed site descriptions are provided in Section 2 of the Work Plan. 

Air Force Center for Environmental Excellence 
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HydroGeoLogic, Inc. -QAPP Addendum Supplemental RFI-Holloman AFB-New Mexico 

5.0 QUALITY CONTROL OBJECTIVES 

Refer to Section 5 of the. Basewide QAPP. The project-specific DQOs are presented in 
Section 3 of this QAPP Addendum. The project investigative activities, required analyses, and 
associated level of data quality (scree.ning or definitive) are presented in Table 5.1. The 
project method analyte lists and method sensitivity requirements are presented in Tables 5-1 
and 5-2 of the Basewide QAPP. · 

Table 5.1 
Project Data Requirements 

Sampling 
Parameters Method Field/ Intended Use Quality Level 

Matrix Lab 
Groundwater Monitoring 

Atmospheric Volatile organic vapors PID Field 
Health and safety 

Screening 
monitoring 

Determine 
Groundwater voes (site-specific list) SW8260B Lab concentration of Definitive 

contaminants 
Determine 

Groundwater Perchlorate SW8321A (modified) Lab concentration of Definitive 
contaminants 
Determine 

Groundwater UDMH SW9056 (modified) Lab concentration of Definitive 
contaminants 

Varies (real-time or 
1) Stabilization check; 

Groundwater Water quality pararneters2 Field 2)Detennine Screening 
on-site probe) 

groundwater conditions 

Soil Gas 

Atmospheric Volatile organic vapors PID Field 
Health and safety 

Screening 
monitoring 
Locate potential hot 

voes SW8260B (modified) Field spots of subsurface Screening 

Soil gas 
contamination 
Locate potential hot 

Methane Real-time meter Field spots of subsurface Screening 
contamination 

Subsurface Soil Sampling 

1) Health and safety 

Atmospheric Volatile organic vapors PID Field 
monitoring; 

Screening 
2) Screening soil cores 
for sample collection 

voes SW8260B 
SVOCs SW8270B 
OP Pesticides SW8141A 

Determine 
Herbicides SW8151A 

Subsurface Soil 
PCBs SW8082 

Lab concentration of Definitive 

UDMH SW9056 (modified) 
contaminants 

TPH MADEP VPH/EPH 
Metals/mercury SW6010B/7471A 

AirForce Center for Environmental Excellence 
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HydroGeoLogic, Inc.-QAPP Addendum Supplemental RFI-Holloman AFB-New Mexico 

Sampling 
Parameters 

Matrix 
Waste Characterization 

TCLP Extraction 

Waste (solid and Toxicity characteristic 
liquid) Igoitability characteristic 

Corrosivity characteristic 
Reactivity characteristic 

Table 5.1 (continued) 
Project Data Requirements 

Method 
Field/ 

Intended Use 
Lab 

SW1311 
Generate a sample 
extract for analysis 

40 CFR 261.24 
Lab 

40 CFR 261.21 Determine waste 
40 CFR 261.22 characteristics 
40 CFR 261.23 

Quality Level 

NA 

Definitive3 
Screening 
Screening 
Screening 

1 LTM will continue at the two listed sites in conjunction with the field activities perfonned in support of the Supplemental RFi'. 
2 Water quality parameters include: temperature, pH, oxidation-reduction potential, conductance, dissolved oxygen, and 

turbidity. · 
3 Waste analysis for the toxicity characteristic will be performed by definitive methods but will not undergo data validation. 

PID Photoionization detector 
VOCs Volatile organic compoonds 
SVOCs Semivolatile organic compounds 
OP Organophosphorus 
PCBs Polychlorinated biphenyls 
UDMH = Unsymmetrical dimethylhydrazine 
TPH Total petroleum hydrocarbons / 
MADEP = Massachusetts Department of Environmental Protection 
VPH Volatile petroleum hydrocarbons 
EPH Extractable petroleum hydrocarbons 
TCLP Toxicity characteristic leaching procedure 
CFR Code of Federal Regulations 

Air Force Center for Environmental Excellence 
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HydroGeoLogic, Inc.-QAPP Addendum Supplemental RF/- Holloman AFB-New Mexico 

Table 10.1 (continued) 
Requirements for Containers, Preservation Techniques, 

Sample Volumes, and Holding Times 

Minimum 
·Analytical Sample Volume Maximum Holding 

Name Method Container' Preservationb,c or Weieht'1 Time 
Perchlorate (water) SW8321A P,G 4 °C 2x40mL 28 days 

(modified)' 
Explosive residues SW8330 G,T 4 °C 1 liter or 8 ounces 7 days until extraction 

and 40 days after 
extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Hydrogen ion (pH) SW9040B P,G None required NIA Analyze immediately 
in water (field measurement 

Hydrogen ion (pH) SW9045C P,G None required NIA 7 days 
in soil 
Conductance SW9050A P,G None required NIA Analyze immediately 

(field measurement) 

UDMH SW905~ G,T 4°C 1 liter or 4 ounces 28 days 
(modified) 

Total volatile MADEP a) G a) 4 °C, a) 2 x 15 gram a) 28 days 
petroleum VPHMethod (Teflon TH- methanol 
hydrocarbons (May 2004) lined septum) b) 4 °C b) 3 x 5gram b) 48 hours; 28 days if 
(TVPH) in soil preserved by methanol 

b) Syringe- within 48 hours of 
type corer collection 

Total extractable MADEP G HCl to pH<2, 1 liter or 4 ounces 7 days until extraction 
pertroleum EPH Method 4 °C and 40 days after 
hydrocarbons (May 2004) extraction (water); 14 
(TEPH) days until extraction 

and 40 days after 
extraction (soil) 

Polyethylene (P), glass (G) with Teflon™- lined cap (amber glass for water samples), unless otherwise noted; 
brass sleeves in the sample barrel, sometimes called California brass (T) . 

. b 

d 

No pH adjustment for soil. 
Preservation with 0.008 percent NaiS2Ch or 0.6 g ascorbic acid is only required when residual chlorine is 
present in water samples. 
Samples for . methods with compatible container and preservation requirements may be able to combined in a 
single container. HGL will coordinate with the laboratory prior to sampling to determine what combinations 
are possible that still meet minimum sample size requirements. 
Methods SW6020 or from the SW7000A series may be substituted on an analyte-specific basis to achieve the 
sensitivity requirements shown in Tables 5-1 and 5-2 of the Basewide QAPP. 
This is an ion chromatography/dual mass spectrometer method that has been selected to replace method 
E314.0 listed in the QAPP in order to address expected matrix interference (See Section 13.1) 

ASTM 
mL 
oc 
TCLP 

American Society for Testing and Materials 
milliter 
degrees Celsius 
toxicity characteristic leaching procedure 

Air Force Center for Environmental Excellence 

nitric acid 
hydrochloric acid 
sodium throsulfate 
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HydroGeoLogic, lnc. -QAPP Addendum Supplemental RF!- Holloman AFB-New Mexico 

13.0 ANALYTICAL METHODS AND PROCEDURES 

Refer to Section 13.0 of the Basewide QAPP. The methods that will be used to analyze 
project samples are shown. in Tables 5.1 and 10.1 of this QAPP Addendum. 

13.1 DEFINITIVE DATA 

Refer to Section 13 .1 of the Basewide QAPP. Note that the data qualification conventions 
presented in Appendix C of the Basewide QAPP are guidance for laboratory data qualification. 
As the final qualifier for all data points will be determined by HGL or by a third-party data 
validator in accordance with Section 14, the application of these qualifiers by the laboratory is 
optional. The QC elements, acceptance criteria, and corrective actions presented in Appendix 
C of the Basewide QAPP are project requirements and must be adhered to by the project 
laboratory. 

Perchlorate analysis will be performed by method SW8321A (modified), which replaces 
method E314.0 for perchlorate listed in the Basewide QAPP. Method SW8321A (modified) 
uses ion chromatography coupled with dual mass spectrometers in order to provide definitive 
identification of perchlorate ions in solution. This definitive identification is necessary 
because it is anticipated that the elevated dissolved solids concentrations in site groundwater 
could cause false positives or unacceptably elevated quantization limits if method E314.0 was 
used. Method SW8321A (modified) is not addressed in Appendix C of the Basewide QAPP; 
the QC elements, acceptance criteria, corrective actions, and flagging conditions for method 
SW8321A (modified) are presented in Appendix A of this QAPP Addendum. 

Aniline has been added to the list of target SVOCs · analytes to be analyzed under method 
SW8270C for site SS-39. This analyte is not addressed in the Basewide QAPP. The 
acceptance criteria for aniline sensitivity, precision, and accuracy are presented in Appendix B 
of this QAPP Addendum. The QC el~ments, acceptance criteria, corrective actions, and 
flagging conditions for method SW8270C are presented in Table B-3 of Appendix C of the 
Basewide QAPP. 

Unsymmetrical dimethylhydrazine (UDMH) has been added to the list of analyses to b~ 
performed for site SS-39. Analysis for UDMH is not addressed in the Basewide QAPP. 
UDMH analysis will be performed by method SW9056 (modified), which uses ion 
chromatography and a potentiometric detector. This modification to method SW9056 is not 
addressed in the Basewide QAPP; the sensitivity, precision, and accuracy requirements for this 
method are presented in Appendix C of this QAPP Addendum. The QC elements, acceptance 
criteria, corrective actions, and flagging conditions for method SW9056 (modified) are the 
same as those presented in Table B-10 of Appendix C of the Basewide QAPP. 

13.2 FIELD SCREENING 

Refer to Section 13.2 and Table 13-3 of the Basewide QAPP. 

Air Force Center for Environmental Excellence 
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ATTACHMENT C 

Project Analyte Lists 



Analyte 

T .. 
Diesel #2 / c:lllnl<case oil 
#3 end #6 Fuel Oil 
Kerosene and cl fuel 
Mineral 011 dielectric fluid 

Arsenic 
Barium 
Be liwn 
Cadmium 
Calc:ium 
Chromium, Total 
Cobalt 

Man nese 
Nickel 
Powsium 
Selenium 
Silver 

" 

CAS 

···si.Es-1 
COMPREHENSIVE ANALYTE AND.DATA QUALITY OBJECTIVES 

GROUNDWATER 

Groundwater a 

EPA Rfllon9 

NM Gro11adwolCJ' 
Fedtral PRCsTap 
Primary Wiler 

NlllJDber 
Sludards 10.U NMAC 

MCLs Scne11la1 
Levds• Fr.nbwater. CCC 

A.Hanl&n B. Olber Noa-Rllk Rlsk·Bmd 
Hutth Standardt B11cd 

NRWQC 

Human Htaltll 

Rlsk·Baffd 

"" ~-"·;it ":~::- ..... -..~;:.·r:~ .. ..,._ .. 
"' ·"°'"" ,:• ~ . .. , -•' 

1800 
NA 1400 
NA 3000 
NA 3700 
NA 2300 
NA NA 
NA NA 

( .. , ... .. ' I ,. 
7429-90.S 5000 3650 N 87 GI 
7440·36·0 6 1.46 N 14 BZ 
7440-38·2 100 10 0045 c 150 AD TR 0.018 cM.s 
7440-39·3 1000 woo 255 N 
744D-41·7 4 7.3 N J 
744D-43-9 10 s U2 N 0.271 D FC J 
7440-70-2 
744o:.47-3 so 100 10.9 N 11.4 J Z tolll 
7440-48-4 so 73 N 
7440-50-8 1000 146 N 94 0 E.K.ec: TR 1300 u 
7439-89·6 1000 1095 N 1000 p 
7439-92-1 so ISAL 3 2 DEbb TR J 
7439.9g.7 1000 
7439-95-4 
7439-9 • 200 87.6 N 
744~2-0 200 73 N S2.2 0 TR . 610 B 
744~9.7 

7182-49-2 so so 18 2 N s T 170 z 
7440-22-4 so 18.2 N 
7440-2J.S 
7440-24-6 2190 N 
7440.31.s 2190 N 
7'40-32-6 
74~2-2 
1448-66-6 9100 .. ; 
7441;1-)~ 6 14 

.i;.' ' 
7441.l-38·2 }0 0.018 

. : .. t :._ . ~ . ~ \ • 
7439-92-l SG IS . • , , 
7439-97-{i 2 2 0.05 

Page I o/8 

,\queous 
MQL 

-··~··~"\:-::-."~ 

soo 
500 
soo 
500 
soo 
soo 
soo 

, • 
200 
6 
5 

1000 ... 10 
s 
s 

500 
s 

20 
20 

300 ... 40 
5 

soo 
so ... 10 

40 
1000 

-N .... 
N 

t.c ,.. 



Anatyte 

MeUlod "1740 GF"' ~ 
SeleniHm 
ao1H11n1m: Metbod 7841 
Thalbu1n' 
1tiD'""'l St1ad1rd M~lhocb 'HM.11 
.!anla"' 
MttJIOd. 801 lllC111elllll) 
1.2-Dibromo-).chloronrooane ID'SCPI 
1.2-Dib,..moctllaRC CEDBl 
retrmeili l Mttann ·Jlliln~n. 

Diclcl Ran11e Onranics 
Gasoline R•"""°""'AICS 
...... 175 

Methane 
Ethane 
Elhtne •ro ..... uc Vnhtllt onia11IM• MP1hnll IM.11l 
Benzene 
Ethvlbenune 
Methvl tert-bulYI ether rMTSE\ 
rroluene 
Xllene.s aorall 

I l\le'fbod 1R1X1·4 • 

4.4'-DDD 
4.4'-DDE 
44'-0DT 

. l •• .._.._ .. •n•-.a. 

Aldrin 
Chlordane• 
Dieldnn 
EndoNlr&n I 

·jl•••nod J1811fA. . 
Endos1ilfan 11 1 

Endosulfan sulfate 1 

Endrin 
Endrin oldohvde 1 

Endrin ketone 1 · 

Jicntachlor 
Hootachlor ecoxide 
Methoxwhlor 
Toxa11hene 
aioha·BHC 

alnha·Chlonlane ' 

TABLE 5·1 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

GROUNDWATER 

Grouodw11rr (ae/LI 

EPA Reafoo 9 
NRWQC 

NM Groundwater 
Federal l'RCtTap 

CAS 
Standards 2o.6.J NMAC 

Primary Waler 
Prlorlrv I 

MCLI Scrttnl•t NullllMr 
Levels* Frahwater • CCC Human Health 

A.Human I.Other Non-Risk 
Rlsk·Bued Rlrk·Bued 

JIHlUI St111dal'ds Pattd 
"""'if*'· ':' ..• ! • .. .. ,,~~~ . tiut11 .;~~ ... .r .• . ;:. .~ ~ - . ·~·-· .. /. . ~ 

I 7782 ..... 9·2 I I 3Q I U .2 N 5 T 110 z 
.. . :,., t.....~'·1 I ' """"""' • ~ .. -~1': ·\" . • . .:.)· 

I 1440.»·0 I 2 024 N l.7 B 

"!: · ·- . 
.. •,fitt·MI .. .. ~ •. ·,~wi;. .. ~;;i;: ~\,-~ ~--"" ' . 

I "449-64 ·4 I 5Ge0 
. t. ' f "'" .• .---:!"'.'" f:.'.'"'-~: "''"~~~.i°CJi.._.~.,. .. ~.~~-=-r . .... 

I 96-12·8 H 0.2 0.048 Cl I 
I l•v...93.4 II 003 I 0.001 C1 I 

"Jh'\r'• )o,.,I,~ .v. 11": !"I ' ',.. i1r,'."r I • 1 ~.-. .. ~ •.:..f:· .' 1;\S.•' . . ~ .:.. , .. ~ ... ~~,:u 

H DRO II 
II ..... I 

• .. , ''.f' II .,. .. ·,~, . ,. •~I <I ' ·11:;~ .. ·· --· ·; ~1.:r;·,..,...._, .. 
n 74-82·8 I 

• 74-84-0 I I .. '14·SM n I 
,..-•".h"J r.J:F ·...;·t' • ,•1 .... ~·,_ .. .,I. .. ~ ..... ,..,._- . ... ,, _:t"."r,~iJ'llOJ 

71-43·2 5 0.34 c 12 BC 
100-41-4 700 3 c 3100 B.Z 
1634.04-4 13.3 c . 
108-88·3 1000 72.3 N 6800 BZ 
1330·20·7 1·&009 21 'N 

,· .. . .,.,..,..,. •. "'~"':?.·...r.ri .'... • ,,1 • ~ • ... "."~~.:U-..1rt ._.'1."..t.lf', JI. '" ... • ; ,,,.~---.-~Lo;.i.,.1;11' :t• .. ltA6~\ll . .._(;i,:6iJ! '' 

72·S4·8 0.28 c 0.00083 BC 
72-SS-9 1· 0.20 c 0.00059 BC 
511·29·3 I G.2~ c O.OOi Ou 0.000'9 BC 

. 1F .' :::...:-:&f.J.o.. 
.. .... _, . .c, ... t . ... ~ .... , •' -R 11"h'~~ " . .... .. ' 309-00-2 0.004 c 0.00013 BC 

S1-74·9 2 0.19 c 0.00.U 01111 00021 R.C 

60.S7-1 0.004 c 0.056 KO 0.00014 BC 
959.99. g 21.9 N 0056 'GY 110 B 

-~ .• "'I."''""· . .• !I' ~. 0 I ... ' . ··' \ ... !);. g ~-i. ov,, • &'"Ir..• .:~:. •11 I .<> .. 
33213-65-9 

.. 
21.9 N 0.056 OY 110 B 

1031-07-8 219 N 0.056 OY 110 B 
72-20-8 2 1.09 N 0.036 K.O 0.76 B 

7421-93-4 2 1.09 N 0.036 K.O 0 76 B 
S349'4·10-S 2 1.09 N 0.036 K.O 0 76 B 

76-4'4·8 0.4 O.OIS c 0.0038 Gaa 0.00021 BC 
. 1024·'7·3 02 0.007 c 0.0038 GVu 0.0001 BC 

72-43-S 40 18.2 N 
8001·lS·2 l 006 c 0.0002 u 0.0007) BC 
319-84-6 0.011 c O, :KJJ1' B.l 

5103-71·9 2 019 c 0.000 G.aa 0.0021 BC 

l'az11 ofl 

.... 

Nnn.Prlorltv Aqueous 
Fresh•Hter. MQL 

CCC Human Healtla 

"'•h •• _,, 'w~ 

I I 5 
' · =1. ·r~A.~~l.1~•!.J_1_'..;i~.;.1;_/,~JI , 

2 
.:1· -:, •• r.lri......: 

,,_ 
'" ...- I ':~ 

I 0.2 
I 0,02 

~·r~_;._!.."";· .. t', --'~'·\IE:-~ ·~~-l~· 

100 
13 . Y'*>.f.~ .. > ' ' 
1 

I I 
I I I 

"7'" '·!'fi ·~ • •-"lr..UJ. • ' ~··~,t~ ..... . 

I 
I 
s 
I 
I 

0.1 
I 0.1 

0.1 

o.os 
o.s 
o.os 
0 I 

' -..~. • . 

0 I 
0.1 
0.1 
o.os 
o.os 
01 
0.1 

O.oJ F 100 A.C 0.1 
2 

005 

0 I 

~ 

N ..... 
N 

(,,0 

N 



Aaal)1r 

.,, 
TABLES-I 

COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 
GROUNDWATER 

Crouadwaltr 

EJ'A Rqloa. 9 

NM Crova.dw1ttr 
fcdrral l'RG1T1p 

CAS S1111d1rd1 20.6.l NMAC l'rlmary Water 
Nambn: MCLs Screenlll1 

Levels• Frnh·atcr •CCC 

A.Humasa B. Otbcr No11·'Rlsk 
He.altb Staadarcb Based 

Rbk·Based 

319-B.S-7 0.037 c 
319-86-8 0.2 O.OS2 c 
SS-89·9 02 0.052 c 

SIOl-74-2 2 Q.19 
.. 

12674-11·2 o.s 0.96 c 0.014 Nu 
I 1104·28·2 o.s 0034 c 0.0)4 Nu 
11141-16-S OJ 0.034 c 0014 Nu 

- I 

NRWQC 

Non• 
Frnlnvalrr • 

Human Hcaltb CCC 

Rlsk-BAJed 

0.014 BC 

0.019 c 
0.0021 BC 

, 
0 00017 B,CJ' 

0 00017 BCJ' 

0 00017 BCP 

• .,. ;._ .. ~~~~-~l·1_•l" _. -~r-~·:~~?";'!" '··· ...... , ... ,..: 
3469-21-9 OS .034 c 0014 N 0.00017 BCP 

12 72-29~ OS 0034 c 0014 Naa 0.00017 BCI' 

11097-69-1 o.s 0034 c 0014 Nu 0.00017 BC.P 
11096·82-S o.s n.o 4 c 0.014 Nu 0.00017 FlCP 

' 
93-76-.S 3 s N 
93-72·1 so 29.2 N 
94·7S-7 70 36.S N 
94-82-6 29.2 N 
75-99--0 200 109 N 

1918..00.9 109 N 
120-36-S 

·.-: ' .- . •'- ... "' .. . 
36S N 
I 82 N 

s N 
I 0.S6 c 1$ FK 0.28 BC 

soo m N 
•·. 

71-SS-6 60 200 317.1 N J,Z 
19.34.s 10 0055 c 0.17 B.C 
76-13-1 S918 N 
79-00-S JOO s 0.20 c 0.6 BC 
n-34-J 81.1 N 
75-35-4 s 7 33.8 N 0.051 BC 
120-82-1 70 19.4 N 
96-12-8 02 0.048 c 
106-93-4 o.os 0.0008 c 
95-SO· I 600 37 N 2700 B.Z 
10 --06-2 10 ' 012 0.38 .c 
78-87-5 0.16 O.S2 BC 
541-73-1 o.ss N 400 

PagtJo/8 

Aqu'°w 
MQL 

o.os 
oos 
0.1 

• 'l ~ . 

o.s 
o.s 
0.5 

• ' •• ··"51}"" ' ...... ;r ... ••· .... -~ 

o.s 
o.s 
o.s 
05 

.a. , · -,),. ·~ \ ' I 

2 
10 A 2 

JOO . AC 10 
10 
so 
s 
s 

2 
200 
200 

I 
I 

·· '<\ .. ~ ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

...... 
N ,..... 
N 

<.O 
c....i 



Anal)'!• 

1,4-Dichlorobenzene 
2-Butanone (MEI<) 

2·Heunone (Methyl BuM Ketone) • 
4·Melhvl·2·aenlanone CMIBKl 
Acetone 
Benmne 
Bromochloromcthane 
Bromochchloromelhane 
Bromoform 
Bromomctl\ane !Melhvl 8ro1111dcl 

: .-.......... .._,_ 

l..'arbon disulfide 
Catbon tetnchloride 
Ch \orobcnzene 
Chloroethane IEthvl Chlnntlel 

"lorororm 
YOU1n111 l'l..,•nkc: l\tethod ,_, .. 
Chloromethane !Melhvl Chlondel 
cis-1.2-Dichlorocthenc 
leis-I 3-Dlchloron""'tM " 
~ .... lohexanc 
Oibromochloromcthane 
01chlorodifluoromethane 
Edwlbenzene 
lsOProPvlbcnzene (Cumene) 
Methvl Acetate 
Mcthvl tert-butvl ether fMTBEl 

· Methylcvcloheune 
Me•hvlenc Chloride IDachloromcthanel 
S"""'ne 

e1rachloroc1henc 
Toluene 
~"'IU-1 2·Dtchloroethene 
h'2ns-1 l-D1chloronrnncnc 1' 
T richloroelhene 
rTrichlorofluoromelhanc 
Vinyl chloride 
X vle11C1 ltotall 

TABLE 5-1 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

GROU.NDWATER 
Gro11Ddw1ter (alr/L) 

EPA Recloa 9 

NM Gro11ndw11er Federal PRG1Tlp 
CAS Standards 10.6.l NMAC 

Prtmary Water Priori IV 
Number MCu Scrtt11lq 

Levell* l'rahwater • CCC 

A.lh1man B.Olher No•Rlsk Rlsk·Bued 
Health Standard• Band 

106-46-7 7S o.so c 
78·93·3 190 N 
S91·78.{; "8 N 
108·10·1 IS .8 N 
67·M·I 60.8 N 
71-43-2 10 s 0.34 c 
74.97.5 80 O.JH c 
?S-27-4 80 0.18 c 
7S-2S·2 80 8 51 c 
.,.._ ••• 9 Q87 N 

NRWQC 

Human Heallh 

Rlsk-Bued 

400 z 

I 2 BC 

4.3 BC 

"' . , .1orfil. .. l!'.K'" ,w .... .. ~"ofll!."'~· • "t •i,; 

75.15.0 104 . N 
S6-2J.S 10 ' 017 c 0.25 BC 
108-90.7 100 10.6 N 680 BZ 
75..()().3 464 c 
67.ff-3 100 IQ '17 N 5.7 B,C ... _ .. . . 1 .... ~lf • >' "Ii . ~: .. 

--'· 
74-87-J I.SI c 
156-59·2 70 608 N 

10061-01·5 0.4 c 
110-82-7 3467 N 
12-MB-I 80 . 0.13 c 
75-71-8 39.5 N 
100-41-4 ?SO 700 3 c 3100 BZ 
98·82-8 65.8 N 
79-20.9 608 'N 

1634-04-4 13.3 c 
108·87·2 ~'22 N 
75-09-2 lOO 5 4.28 . c 
100-42-S 100 164 N 
127-18·4 20 s 0.66 c 08 c 
108-88·3 750 1000 72.3 N 6300 BZ 
156-60.5 100 12.2 N 700 B.Z 

10061-02-6 0.4 c 10 B 
79-01-6 ' O.Ql8 c 2.7 c 
75-69-4 129 N 
75-01-4 1 2 0.02 c 2 c 

1330-20-7 620 I .JU\ 0 20.9 N 

Po.g14of8 

I Noo-l'rloritv Aqueous 
Preshwaler· MQL 

CCC Human Hullb 

I 
10 
10 
10 
10 
I 
I 
I 
I 
I 

.... ~ .. '.,1' ... - ·~·.t 

I 
I 
I 
I 
I 

j,.,, .;.. -::.,,.,~ 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
l 
I 
I 
I 
I 

..... 
N ..... 
N 

c.D 
~ 



· --· ... 

A111lyte 

StmJ.Voladln Onaakl: Merbod lllOC 
I l'-Binhenvl 
I ·M"'hvl .. fththalcnc 
2. 4.S· Tnchlomhenol 
2.4 6-Trichlo=henol 
2.4-DIChloroohcnol 
2 4-Dun~vlDhcnol 
2.4-Dmirronhcnol 
2.4-Dinitrotolueno 
2 6-DIJlitrotoluenc 
2-Chloronaohlhalcnc 
2-<:hlomnhcnol 
2-Mc ,,,.,.. 6-d•mtroohenol !4.6·Dinitro-2-mcthv1Dhenon 
H4Cl 1vlnaoh1halcAe 

~-·· olalllts Orualcs: !\!ftbod 127oc: 
2-Mcthvtohenol Co·Cresoll 
2-Nitroanilme 
'-Nitrophenol 
3.3'·D1chlorobenz1dine 
3·Nitroandsne 
4-Bromoohenvl Phenvl ether 
4-Chloro··3·rmthvlnhenol 
4-Chloroanoline 
4-Chloroohcnvl nhenvl ether 
4-MethvlPhcnol lo-Cresol) 
4-Nitroarulino 
~Nitroohcnol 

Acenaohlhene 
Aci:n•ohlhvlene •• 
Acetochenone 
Anduaecne 
AtraziM 
Benzaldehvde 
Benzofalanthraccnc" 
Benzo a lovrcne " 
Bc•m>lb nuoranthenc 
Ben7t>lo h 1 loervlene " 
Ben7.t>lk fluoranthenc 
bisl2..chloroclhoxy)mcthane 
bis1 2-Chtoroethvllelher 
bis! 2-0llorois0oro1>vlle1hcr 12 2'-oxvbis! l..:hloronro""""n 
bis! 2-ethylhcxvllnhlhalarc 

vi benzvl nhthalate Bui 

..... 
..... . . ,. 

TABLE 5-1 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

GROUNDWATER 

Grouadwater tu•ll-' 

El'A Repoa 9 

NM GroundwDler 
Federal l'RG1Tap 

CAS St1111dllrds 20.6.l NMAC 
Primary Waler Prlo...., 

Number MCLI Scrttnln& 
Levtb• Fresbwater ·CCC 

A, H11111aa B.OfMr Non·Rllk 
HHlth Standards Band Rlsk·Bued 

........ . ~,.la.,•~ "' ~"'4' 
92-52 .... . 30 4 N 
90.12·0 
9S-9S"4 36S N 
88-06-2 0.365 N 
J2().33-2 10.9 N 
JOS-67-9 73 N 
SJ-21-S 7.3 N 
l:Zl-14-2 7.3 N 
606-20·2 l .65 N 
91·'8·7 48.7 N 
9S·S7-I J.04 N 
534-52-1 
91·:>1•0 

· ... .. 
• n,or ·-· ·-- -L- ..-1 \...a.·~Jlll'" .. ~ ·,,, ;. 

95-48-7 182.S N 
88-74 .... O.l04 N 
88-7S-S 
91-94·1 OIS c 
99-09-2 
101-SS-3 
59.50.1 
106-47-8 14.6 N 

7005-72-3 
106-44-S 18 2 N 
100-01·6 
100·02-7 
u.12.9 36.S N 

201-96-1 36 s N 
93-86-2 
120-12-7 183 N 
1912-24-9 3 0.30 c 
100-52-7 365 N 
56-S5·3 0.092 c 
S0-32-8 0.2 0.009 c 

20S·99·2 0.092 c 
191·24-2 18J N 
207-08-9 0.92 c 
IJ 1-91-1 
111-44-4 0.01 c 
101-60-1 0.27 c 
117-81-7 4.80 c 
U-611·7 730 N 

Pai.S o/8 

NRWQC 

I NOD-Priori!\' 
freb:water • 

H1111W1 f!ullb CCC Ruman Rtaltb 

Rlsk·Bued 

~ ~1 w'J-) • . 

2600 BE 
2.1 B.C.U 
9! B.U 

540 BU 
70 B 

0.11 c 

1700 B 
120 an 
13' 

004 BC 

u 

r 
1200 BU 

9600 B 

00044 BC 
0.0044 BC 
00044 BC 

0 0044 BC 

0.031 BC 
1400 B 
1.8 BC.X 

3000 B.W 

Aquroai 
MQL 

JO 
JO 
JO 
10 
10 
to 
0 
0 
0 
0 

10 
10 

•o 
10 
50 
10 
20 
50 
lO 
lO 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
JO 
10 
10 
10 
10 
JO 
JO 
10 
10 
10 

..... 
N ..... 
N 

~ 

~ 



Anal:rte 

TABLE S-1 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

GROUNDWATER 

Groundwater u 

EPARealon9 

NM Groundwater 
Fedenl PRGsTap 

CAS Staadarcll 20.6.2 NMAC 
Primary Water 

Number Mel.I Scnen1D1 
Levels* Freibwatcr ·CCC 

A. Human B.Otber No .. Rlsk Rlak-Bascd 
Heal lb Staadardl · Bucci 

IOS-60-2 182S N 
86-74·1 .36 c 
218-01-9 921 c 
Sl-70.3 0.009 c 
132-64-9 2.43 N 
84-66-2 2920 N 
131-11-3 36487 N 

NRWQC 

Aqueous 

Human Health 
MQL 

JUsk-Buld 

10 
10 

0.0044 BC 10 
0.0044 BC 10 

10 
23000 BW 10 
313000 w 10 . 

' - '· l~J.I~::.:~''!Y-,•••ii'! ''.'.·!~.:·." :: ',;,;:,_ :- .... ~·.::M-:.t.~ 
84-7M 36$ N 2700 BW 10 
117-84·0 14S.9 N 10 
206-44..() 146 N JOO B 10 
86-73-7 24.3 N 1300 B 10 
118-74-1 I 0.042 c 0.0007S BC 10 
87-68-3 0.86 c 0.44 BC 10 
77-47-4 so 21 9 N 240 BU 10 
67-72·1 4.8 c 1.9 B 10 
193-39-) 0092 c 0.0044 BC 10 
78-$9·1 70.8 c 36 BC 10 
91-20-3 062 N 10 
98-9$-3 034 N 17 B 10 
621-64-7 00096 c o.oos BC 10 
86·30-6 13.7 c s B JO 
87-86-S I 0 S6 IS F 0.28 BC 10 
85-014 18.3 10 
108·9S·2 2190 21000 BU 10 
129-e&.O l.a.3 969 8 "° ··.: ,, 1 

. ,,. 
. . ''~1 . , . .. 

1746-01..0 000003 0.0000004 c l .JE-08 
40321-76-4 
S16S3-8S·1 
39227-28-6 
19408-74-3 
35822-39-4 
3268-87-9 
Sl207·31·9 · 
57117-41..0 
m 11-31-4 
57117-44-9 
72918-21-9 
70648~26-9 
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Aaal)'te 

• TABLES-I 
COMPREHENSIVE ANAL YTE AND DATA QUALITY OBJECTIVES 

GROUNDWATER 
Grouadw•ttt u 

EPA Rf&ian 9 

NM Grat1ndwaltr 
Federal PRG1T1p 

CAS S1a11dard1 20.6.2 NMAC 
Primal')' Waler 

Namber MCLI Scrttala& 
Levels• Frabw11ttr• CCC 

A.Haman 8.0thrr Non-Risk 
Rbk·Bucd 

Healtb Standards ased 
608S1 .34.5 

..... !> ., 

.•. .... I JI !t '· 
90-12.0 
91-51-6 
13-32-9 36.5 . N 
20S.96-3 J6~S N 
120.12·7 183 N 
56-55-3 0.092 c 
SD-32-8 0.7 0.2 0.009 c 
205-99-2 0.091 c 
191·24·2 18.3 N 
207-08·9 0.921 c 

- JO 
~ .. : ., ' . 

218-01-9 9 21 c 
53.70.3 0.009 c 
206-«.0 146 N . 
8&-73-7 24.3 N 
193.39.5 0092 c 
91-20.3 0.62 N 
85.01·8 18.3 N 
129-00.0 18.3 N 

, .. . · .. '· -'··~. . ''. "' 99·3S-4 109 N 
99-6S-0 0.36 N 
I 18·96-7 2.24 c 
121·14·2 7.3 N 
606-20-2 365 N 

3SS7 ·78·l 
88·72·2 6.1 N 
99.08·1 6.1 N 

19406-Sl-O 
99-99.() 
I 

Pa111 of8 

... ... - -

NRWQC 

Noa·Prfo Aqueous 
f'retbw•ttt • MQL 

Human ffnllb CCC Human Heallb 

Rlsk·Bued 

-000002 

' .•. 
-0.00002 
-000002 
·OOOOOS 

.. ... t '"" . 

2 
2 

1200 BU 2 
2 

9600 B I 
00044 BC 0.2 
0 0044 BC 0.2 
0.0044 BC 0.2 

o.s 
00044 BC o.s 

• ,:!1:;•;_·:.-.:-· ···""''.' '. -.:.:·~l~J~;J 
0.0044 BC o.s 
0.0044 BC 0.2 

300 B o.s 
1300 B 2 

0.0044 B 0.2 
2 
I 

960 B 9.5 

·- ,,,. . ...... . 
2 
2 

0.11 c 2 
2 
2 
2 
i 
2 
2 

~ ~· ' , 
-· l 

17 B 2 
s .... 

N .... 
N 

(D 

" 



. An1lyle 

~•iiW..!Metbod 90101 

~mde 
:iltafOlD11k ffaUdi:.Mttllvit !1!110.9 .. 
lfolal~ijff"'lalides 
wt1~ · cirl)Oii1 
re~c.m.. 8dftOll a: . 
roralD ·-·· 

Mannnese 

ll 

n 
~·~!'+\ 

u 
-_. ,. 1_5~ ... 
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TABLES-I 
COMPREHENSIVE ANALYTE AND DAT A QUALITY OBJECTIVES 

GROUNDWATER 

CAS 
Num~r 

NM Groundw1ter 
SllndardJ 20-6.l NMAC 

Feder1l 
frlm1ry 
MCLI 

Groundwater (ulllLl 

Prlorltv 

NRWQC 
EPA Repon !I 

PRG1·Tap 
W•lef 

s~reenlna 

Levels• Fruhwaltr ·CCC I Tiumon Heolt,11 

A. ffum1n 
llt-allh 

B.Othef 
Standttds 

Non·Rlck 
Band 

Rl1k·Bued _Risk-Band 

Trrtih...:f.~rp!!!!!x.__...=l Aqueous 
· MQL 

~~'~- - - :.::J!fl;::n,._:_ .. ,._ ... _,. ,. ' ~~ : ... . ~(1eo;fr"i!l+. ' ~:a~." 

57· 12·5 M 

mx I 
... _ . ._r r -.."' 

T-OC-------V 
~v.. .• l.:.."' 

TDS II 
··l'f.._c.:_.w, 

200 I 20G I 

I 
. ,. 

i?-. - ~ ;4~ ~-;,., 1~·,·~f.;t:, •'!, .(~~ 
)000000 

\. . .":\'.~,_'.;,~~~-'~ ~ · 

fl 62 

• ... i:,~l 

N I S 2 K.O I 700 

I 

I 

~ .. 
. . :-=.,..: ~~\: 

B.Z I 
· .. ·. ·;~;.-:. 

I 

I 
.- ~W,,1~.Ak .~ ... t~' 

I I 

I l·O 
..-'E':'' "{~ .. ·· 

I soo 

I I 1000 

I I ~0000 

u 7439-96·5 u 87.6 N I 50 A IS 
. (3 ),,~, ~~~~~ !;A;;i~ -~.,~?,~]t:~~~lf..W.~ .... _ .. ~ .-· ·i' 

'Ch!oilda H 16887-00-6 U - - - - 250000 ,-- -- --1 I -- T- I 230000 G I I I 000 
Nin1e rr.-m.ss-s 1 10000 1 10000 1 1~1-- --, --------_ ~--r --r---- r---soo 

----- 14191·6S.O 1000 I~ - -- -- .. SOO 

AlkalHUIY 
lft 

Pcn:hloAIC 
l.'J. 

IN1trate 
1H11A1c 
........ u.. .. 

IOnhopf>wphate 
P••iffirou,. IOUll 
ilitt Od.Wl. 
IAllO<l<I• 

llMfl.M!J_:iiJ. ... 2 
ul"lie 
iHi:idsu 
'henols 

:tt•o11ZOlo 
oron 

if Yi Stillldliid.MetbOilt 7500-Ra 
ICombined ll<ldiuin-226 & Radium -:.22g 

P04 SOO 
14797·13·0 4 
14898·t9:s u--- ---6WOOO I - 1000 

'···~D_..~ . ~- ·· .. .. .h • .... :.. .. )!'~···~··· ~.J.... . ·-""'~" - • · -· • "tpJ,w '!iJ~; 4ai. ,\6 ~ v_,..;.vt. 

I ALK I I I I 20000 F 58')0 
'-·:7 ! I .~·- - ~ ~:~,,J..._ •1--~ --~,!!:t-.- ~.-~--~~~~:- =:: .: ~;: :':'*t "":-1• ·••it-, . ~J•t~ ~~:fu_~~::i:fJ.iifM· :I; 

>4791·73-0 I I I 4 I 
,l_ . • :4 -~' '' .;; ~ ... ,-.. -,"":-- - ~.- . "' 'I;' !!;;- ~ ' U .'.: ... :'>\. -LJJ "!i·· 

14191·SS·8 I 10000 1000 NI I I 100 I 
14797-6,-0 I 1-000 l.00 HI I I I t.00 I 
i ~~ • ..P.~_ '. t • '' -•• ... LJ,,,., • \ , ... . ~·""t.. it:""~ ... . ' t;r..'"Slll:l,;;~~-,r . .. ~ .... 

P04- - I -- . I I I I ~ I 
P B I I I I )98 I 

• ....... --~-!Ji..r.iJt-..it •,r.i!rM;5i>,if.!fJ•~~-c--·""'· 

F II 1600 I I I I I . --·1 

Ir '],~,! ,, "'; :..-.~- :~: ;:-:- -~~~f -~·;z_--_-;-'.¥~~~~:~ ..... .;-.. ~· u.= --,irl 

D 18496·2S·8 M I I I ~ WOO I 
::,.,;n~~~~~:!.~~':':.~:~tJ.:~~·:.:~~- :r.. .. . 

I I 
j\/' ~~· frJ~~il.- .~4.fi.ti!~\J - ~;:~~-, ~f'",~~~:i'.'~~ ' ..... ~~:.:..:.t:i>.t+.t'!l~~,~~ ·:· 

n ~ I I I I I 
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Kerosene and 'ct fuel 
Mineral oil dielectric fluid 
Unknown oil 

Aluminum 
Antimon 
Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium Total 
Cobalt 
Co er 
Iron 
Lead 
Ma esiwn 
Man ancse 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

~tbod 6010B160ltl 

-u 
I.> 

TABLE 5-3 
COMPREHENSIVE ANALITE AND DATA QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 

NMED Soil Screening Lenis 

- 860 

-- 940 

-- 1560 
-- 800 2000 

-- 5000 
--

-. .. .\:,; .· ... ~ ·"'.1. · 

7429-90-5 74000 nc 100000 max 0.75 nc 
7440-36 -0 30 nc 92 nc 110 nc 
7440-38-2 3.9 ca 17 ca 0.019 ca 
7440-39-3 5200 nc 15000 nc 0.077 nc 
7440-41-7 150 nc 440 nc 0.0031 nc 
7440-43-9 70 nc 190 nc 0.047 ca 
7440-70-2 
7440-47-3 
7440-48-4 4500 nc 13000 nc 0.16 nc 
7440-50-8 2800 nc 8500 nc 10000 nc 
7439-89-6 23000 nc 69000 nc 80000 nc 
7439-92-1 400 NC 1000 nc 1 nc 
7439-95-4 
7439-96-5 7800 nc 14000 nc 0.0075 nc 
7440-02-0 1500 nc 4400 nc 0.031 nc 
7440-09-7 
7782-49-2 380 nc 1200 nc 1300 nc 
7440-22-4 380 nc 1200 nc 1300 nc 
7440-23-5 

~~-- _ t?· .. ~;e. . .,i~':S~ ~ ~~ 7- ·. ' · ..:..: . 

7440-24-6 37000 150000 
7440-28-0 6.1 nc 18 nc 21 nc 
7440-31-5 
7440-32-6 

Pagt I of 12 

EPA Region 9 

PRGs 

Industrial• 

... : .... ·~ .. --~~' 
100000 max 

41 nc 
1.6 ca 

6700 nc 
1900 ca 
45 nc 

448 ca 
1900 ca 

4100 nc 
100000 milll 

75 nc 

1900 nc 
2000 nc 

510 nc 
510 nc 

EPA Region 9 

PR Gs Solids 
Rcsldentlal • M L 

!it~:;~:j ' ? :-· : •• :·, '~~t:t· ~~· :·: 
7600 nc 10 

3.1 nc 0.5 
0.39 ca 0.8 
540 nc o.s 
15 nc 0.5 

3.7 RC 0.2 
10 

211 ca 0.5 
900 ca 1 
310 nc I 

2300 nc 5 
40 nc 0.25 

25 
180 nc 0.5 
160 nc 2 

50 
39 nc 0.25 
39 nc · 

nc o.s 
nc 5 

5 

. :1 

-N 
~ 

N -r-
Q 



TABLE 5-3 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

SOIL 

I ~ Soll (m"kg) II ~ ! ' ' ' ;::; 
EPA Region 9 

PRGt 

lndu!trial ' 

EPA Region 9 
PRG1 

Resideodal ~ 

NMED Soll Screening Levels 

Analvte Name 
CAS II I lndustrlaV Construction 

Number . Residential Occuoatlonal Worker 

Vanadiwn 7440-62-2 11 530 nc I 1600 nc 1900 nc 
nc 80000 nc 

ca I 0.019 ca 

Dicldnn 60-57-1 0.3 ca 1.3 ca 0.018 ca 
F.ndosulfan Is 959-98-8 370 r.c 890 1 ., 

U¥ ~-~ "¥ 

IEndosul fan II ' 33213-65-9 370 nc 890 nc 3.2 nc 
IEndosulfan sulfate s 1031-07-8 370 nc 890 nc 3.2 nc 
Endrin 72-20-8 18 nc 44 nc 0.16 nc 
Endrin aldchvde 6 7421-93-4 18 nc 44 nc 0.16 nc 
Endrin ketone 6 53494-70-5 18 nc 44 nc 0.16 nc 

Page1of/1 

Risk-Based 

720 nc I 
100000 max 

I 1.6 ca 

U. 11 ca 
']~(\ _ ... I 
J I V II ... 

370 nc 

:no nc 
18 nc 

18 nc 

18 nc 

55 nc I 

,.., -- I ,, .. ~ 
37 nc 

37 nc 
1.8 nc 

1.8 nc 

1.8 nc 

Solids 
MOL 

2.5 

" " l\ "I v .vv.J 

0.003 

0.003 
0.003 

0.003 

0.003 

...... ...... 



Lindane 

Aroclor 1242 9 

Aroclor 1248 9 

Aroclor 1254 9 

Aroclor 1260 
'~ ~:: . 

2 4 5-T 
2,4,5-TP Silvex 

4-D 
2 4-DB 
Dinoscb 
Dala on 
Dicamba 
Dichloro ro 
MCPA 

icloram 

0 •• TABLE 5-3 
COMPREHENSIVE ANAL YTE AND DAT A QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 

NMED Soil Screening Levels 

CAS lo du stria I/ Con5trucdon 
Number Residential Occu ational Worker 

76-44-8 I. I ca 4.5 ca 0.062 ca 
1024-57-3 
72-43-5 

8001-35-2 4.4 ca 19 ca 0.26 ca 
319-84-6 
5103-71-9 
319-85-7 0.9 ca 3.9 ca 0.046 ca 
319-86-8 

58-89-9 4.4 ca 19 ca 0.16 nc 
5103-74-2 . . 

0.Q38 nc 

0.15 ca 

53469-21-9 2.2 ca 9.2 ca 0.15 ca 

12672-29-6 I. I nc 2.5 nc O.QI I nc 

11097-69-1 I.I nc 2.5 nc 0.011 nc 
11096-82-5 I.I nc 2.5 nc 0.011 nc 

· ~ i ~~-.--·:.~2:"f:"' ... ..... , ... : .· .. - ~ - ,'·'.t '"'-~~1: · - .. 
.. 

..... ........... "' ••• •I 

93-76-5 
93-72-1 
94-75-7 
94-82-6 
88-85-7 
75-99-0 

1918-00-9 
120-36-5 
94-74-6 
93-65-2 
87-86-S 

1918-02-1 

PageJo/12 

EPA Region 9 EPA Region 9 
PR Gs PRG• Solids 

ladustrial • Residential • M l 

Risk-Basrd 

0.38 ca 0.11 ca 0.0017 
0.19 ca 0.053 ca 0.0017 
3100 nc 310 nc 0.0017 

1.6 ca 0.44 ca 0.05 
0.36 ca 0.09 ca 0.0017 

0.003 
1.3 ca 0.32 ca 0.0017 

0.0017 

1.7 ca 0.44 ca 0.0017 

- '/'.: "' 

21 ca 0.39 nc 0.5 
0.74 ca 0.22 ca 0.5 

ca 0.22 ca 0.5 

~·"". . ---.~ ~;~??~!.: ':·: .. - .. -:·~!<{~~;~ ~.-
ca 0.22 ca 0.5 

ca 0.22 ca 0.5 
0.74 ca 0.22 ca 0.5 
0.74 ca 0.22 ca 0.5 . .. 
:~ i:-·!~- ,:~::~ :. ·_ . - .;~; -- ~ ~ ..... ··-'· - -

620 nc 61 nc 0.04 
490 nc 49 nc 0.04 
770 nc 69 nc 0.2 
490 nc 49 nc 0.2 
62 nc 6.1 nc 0.2 

1800 nc 180 nc l.2 
1800 nc 180 nc 1.2 

0.2 
31 nc 3. I nc 1.2 
62 nc 6.1 nc 4 
9 ca 3 ca 0.2 

4300 nc 430 nc 0.2 

...... 
N 
~ 

N -t-
N 

.;, 

.. 



I 2 2-Trichloro-1 I 2-trifluorocthane 
I I 2-Trichloroethane 
I 1-Dichloroethane 
I 1-Dichloroethene 
I 2 4-TrichlorobenzcDc 
l 2-Dibromo-3-chloroorooanc: CDBCP) 
1.2-Dibromocthane CEDB) 

TABLE 5-3 
COMPREHENSIVE ANALITE AND DATA QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 

NMED Soil Screening Levels 

....... 
EPA Region 9 EPA Region 9 N 

PR Gs PRGa SoUds ,..... 
• , N l Industrial Ruldent1al M L ..-

CAS 

76-13-1 
79-00-5 7.9 
75-34-3 
75-35-4 
120-82-1 520 
96-12-8 
106-93-4 

ca 18 

nc 530 

Page4of/2 

I'
£ 

ca 160 

sat 530 

,...... 
w 

5600 sat 5600 sat 
nc 1.6 ca 0.73 ca 

170 DC SI nc 
41 DC 12 nc 

sat 3000 sat 65 nc 
0.046 ca 0.019 ca 
0.028 ca 0.0069 ca 



. , 

I 3-Dichlorobenzene 

Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomcthane Meth 1 Bromide 
Carbon disulfide 
Carbon tetrachloride 

Chlorofonn 

TABLE 5-3 
COMPREHENSIVE ANALYfE AND DATA QUALITY OBJECTIVES 

SOIL 

sou (mg/kg) 

NMED Soll Screening Levels 

CAS Coostructlon 

~· ,<4r 

541-73-1 
106-46-7 
78-93-3 

591-78-6 
108-10-1 
67-64-1 
71 -43-2 6.4 ca 5.6 nc 29 nc 
74-97-5 
75-27-4 9.6 ca 22 ca 450 ca 
75-25-2 
74-83-9 3.7 nc 3 nc 15 nc 
75- 15-0 
56-23 -5 1.6 nc 1.3 nc 6.8 nc 
108-90-7 140 nc 120 nc 190 nc 
75-00-3 
67-66-3 0.38 nc 0.3 nc 1.6 nc 
74-87-3 
156-59-2 41 ca 33 ca 170 nc 

10061-01 -5 
110-82-7 
124-48-1 
75-71-8 
I 00-41-4 68 sat 68 sat 68 sat 
98-82-8 

EPA Rtgloo 9 
PR Gs 

Industrial ' 

ca 
0.74 ca 
6.3 nc 
7.9 ca 

2700 nc 
280 nc 
280 nc 
600 nc 

1.3 ca 
1.8 ca 
1.8 ca 
220 ca 
1.3 nc 

720 sat 
0.55 ca 
53 nc 
6.5 ca 
12 ca 
2.6 ca 
15 nc 
I. 76 ca 
140 sat 
2.6 ca 
31 nc 
20 ca 

200 nc 

. ' ' :.~1 .J.. - .~.~ .'??"~'.~"i;.;-: ;, '.;· , .. ;; 
79-20-9 9200 nc 

1634-04-4 160 ca 
108-87-2 870 nc 
75-09-2 21 ca 

Page$ o/11 

EPA Region 9 
PR Gt 

Residential ' 

nc 
3.4 ca 

730 nc 
79 nc 
79 nc 
160 nc 
0.6 ca 
0.82 ca 
0.82 ca 
62 ca 

0.39 nc 
36 nc 

0.25 ca 
15 nc 
3 ca 

3.6 ca 
1.2 ca 
4.3 nc 
0.78 ca 
140 sat 
I.I ca 

9.4 nc 
8.9 ca 
57 nc 

-· 
?}~:~!.if.~· . :· ~ ,.~-~~ 

'• '. 
2200 nc 

62 ca 
260 nc 
9.1 ca 

Solids 
M L 

o.oos 
0.005 

0.1 
0.1 
0.1 
0.1 

0.005 
0.005 
0.05 
0.05 
0.05 
0.05 
o.os 
o.os 
0.05 
0.05 
o.os 

0.005 
0.005 
0.005 
o.os 
0.005 
0.005 
0.005 

0.005 
o.os 
0.005 
0.05 

...... 
N ,_. 
N 
;.. ,._ 
A. 



Analyte Name 

Stvrenc 
Tctrachlorocthcne 
Toluene 
trans-I 2-Dichlorocthcnc 

trans-1 3-Dichlorooropene 12 

Trichlorocthenc 

Trichlorofluoromcthanc 
Vinvl chloride 
Xvlcncs (total) 
1 l '-Biphcnyl 
1-Mcthvlnaohthalene 
2 4.5-Trichlorophenol 
2 4.6-Trichlorophenol 
2 4-Dichloroohenol 
2 4-Dimethylphenol 
12.4-Dinitroohenol 
2,4-Dinitrotolucnc 
2 6-Dinitrotoluene 
2-Chloronaohthalcne 
2-Chlorophenol 

TABLE S-3 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 

NMED Soll Screening Levels 

CAS Industrial/ Construction 
Number Residential Occupational Worker 

100-42-S 
127-18-4 49 ca 100 sat 100 sat 
108-88-3 180 sat 180 sat 180 sat 
156-60-5 60 nc 49 nc 250 nc 

10061-02-6 
79-01-6 16 ca 18 nc 92 nc 

75-69-4 
75-01-4 0.2 1 ca 0.45 ca 10 nc 

1330-20-7 63 sat 63 sat 63 sat 
92-52-4 
90-12-0 
95-95-4 6100 nc 15000 nc 54 nc 
88-06-2 440 ca 1900 ca . 27 ca 
120-83-2 
105-67-9 
51-28-5 
121-14-2 
606-20-2 
91-58-7 
95-57-8 

2-Methvl-4 6-dinitrophcnol (4,6-Dirtitro-2-methvlohenoll 534-52-1 
2-Mcthylnaphthalene 91-57-6 

l~o-C:esol) 95-48-7 
~:~~ : "·:.i.:.:A. , · ... :: !AW..-~ • ·•· ~ 

Z-Nitroaniline 88-74-4 
2-Nitrophenol " 88-75-5 
3,3'-Dichlorobcnzidine 91 -94-1 
3-N itroaniline 99-09-2 
14-Bromophenyl phenyl ether 101-55-3 
i-Chloro-3-methylohcnol 59-50-7 
~-Chloroanilinc 106-47-8 
~-Chloroohcnvl phenyl ether 7005-72-3 
4-Mcthylphcnol (1>-Cresol) 106-44-5 

Page,6of 12 

EPA Region 9 EPA Region 9 
PR Gs PR Gs 

Industrial - Resldendal r 

Risk-Based 

1700 sat 1700 sat 
3.4 CB 1.5 ca 

520 sat 520 sat 
23 nc 6.9 nc 

1.76. ca 0.78 ca 
0.11 en 0 .0 53 ca 

2000 sat 39 nc 
0.08 ca 

420 sat 27 nc 
350 sat 350 sat 

6200 nc 61 0 nc 
6.2 nc .. 0 .61 nc•• 
180 nc 18 nc 

1200 nc 120 nc 
120 nc 12 nc 
120 nc 12 nc 
62 nc 6.1 nc 

2300 nc 490 nc 
24 nc 6.3 nc 

3100 nc 310 nc 

1.8 nc 0.17 nc 

3.8 ca 1.l ca 

250 nc 24 nc 

310 nc 31 nc 

Solids 
MQL 

0.05 
0.005 
0.005 
0.005 

0.005 
0.005 

0.005 
0.005 
0.005 
0.33 
0.JJ 
0.33 
0.33 
0.33 
0.33 
1.6 

0.33 
0.33 
0.33 
0.33 
0.7 

0.33 
0.33 

1.6 
0.33 
1.6 

1.6 
0.33 
0.33 
0.33 
0.33 
0.33 
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Aua)yte Name 

4-Nitroanilinc 
4-Nitrophenol 
Acenaohthene 
Accnaphthylenc •• 
Acetophcnonc 
Anthracene 
Atrazine 
Benzaldehvde 

~enzo( a )anthracene 
Benzo(a)ovrene 
Bcnzo(b )fluoranthene 
Bcnzoll!,h,i)oervlene " 
Benzolk)fluoranthenc 
bis(2-Chloroethoxv)methane 
bis(2-Chloroethvl)ether 

TABLES-3 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

SOIL 

SoU (mg/kg) 

NMEO Soil Screening Levels 

CAS IDdustrlaV Construction 
Number Residential Occupational Worker 

100-01 -6 
I 00-02-7 
83-32-9 

208-96-8 
98-86-2 
120-12-7 16000 nc 34000 nc . 62000 nc 
1912-24-9 
100-52-7 
56-55-3 6.2 ca 26 ca 0.94 ca 
50-32-8 0.62 ca 2.6 ca 0.094 ca 

205-99-2 6.2 ca 26 ca 0.94 ca 
19 1-24-2 
207-08-9 62 ca 260 ca 9.4 ca 
111-91-1 
I 11-44-4 4.4 ca 19 ca 0.25 ca 

bis(2-Chloroisoproovllether [2 2'-oxybis( I -chloroorooaneYI 108-60-1 69 ca 290 ca 8.3 ca 
bis(2-cthvlhcxyl)phthalatc 117-81-7 

~-
85-68-7 

.... - ,· .• . . : •• tc•··';·· 

Caorolactam I 05-60-2 

Carbazole 86-74-8 
Chrvscnc 218-01-9 61 0 ca 2500 ca 6400 nc 
Dibenz( a,h )antllracene 53-70-3 0.62 ca 2.6 ca 0.094 ca 
Dibenzo furan 132-64-9 
Diethyl ohthalate 84-66-2 49000 nc 100000 max 430 nc 
Dimethyl ohthalate 131 -11 -3 100000 max 100000 max 5400 nc 
Di-n-butvl phthalate 84-74-2 61 00 nc 15000 nc 54 nc 
Di-n-octyl phthalatc 117-84-0 

Fluoranthenc 206-44-0 2300 nc 5300 nc 21 nc 

Fluorcne 86-73-7 2100 nc 4000 nc 8000 nc 
Hexachlorobenzene 118-74-1 3 ca 13 ca 0.18 ca 
Hexachlorobutadiene 87-68-3 12 nc 30 nc 0.11 nc 
Hcxaehlorocvclo~tadi enc 77-47-4 420 nc 1000 nc 0.011 nc 

Page 7of/1 

E PA Region 9 EPA Region 9 
PR Gs PRGs 

Industrial • Residential • 

Risk-Based 

2900 nc 370 nc 

100000 max 2200 nc 
7.8 ca 2.2 ca 

6200 nc 610 nc 

2.1 ca 0 .62 ca 
0.21 ca 0.062 ca 
2.1 ca 0.62 ca 

2900 nc 230 nc 
21 ca 6.2 ca 

0.55 ca 0.21 ca 
7.4 ca 2.9 ca 
120 ca 35 ca 

100000 max 1200 nc 

100000 max 3100 nc 
86 ca 24 ca 

210 ca 62 ca 
0.2 1 ca 0.062 ca 
31 0 nc 29 nc 

100000 max 49000 oc 
100000 max 100000 max 

6200 nc 6 10 nc 
2500 nc 240 nc 
2200 nc 230 nc 
2600 nc 270 nc 

I.I ca 0.3 ca 
22 ca 6.2 ca 

370 nc 37 nc 

Solidi 
MOL 

1.6 
1.6 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0. 33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
U.33 
033 
033 

0.33 
0.33 
0.33 
0.33 

·-
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N 
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~ 
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Analyte Name 

Hexachlorocthanc 
lndeno(l 2 3-cd)ovrene 
lsoohorone 
Naohthalene 
INitrobenzene 
!N-Nitroso-di-n-oroovlamine 
N-Nitrosodiohenvlamine 
IPentachloroohenol 
IPhenanthrem: •• 
Phenol 
Pyrenc 

TABLES-3 
COMPREHENSIVE ANALYfE AND DATA QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 

NMED Soll Screenln11 Levels 

CAS I ndu1trlal/ Construction 
Number Residential Occupational Worker 

67-72-1 61 nc 150 nc 0.054 nc 
193-39-5 6.2 ca 26 ca 0.94 ca 
78-59-1 5100 ca 22000 ca 110 nc 
91-20-3 53 nc 43 nc 220 nc 
98-95-3 17 nc 21 nc 66 nc 
621-64-7 
86-30-6 
87-86-5 
85-01-8 1800 nc 4400 nc 16 nc 
108-95-2 37000 nc 89000 nc 320 nc 
129-00-0 1800 nc 4300 nc 6700 nc 

Page 8 of/] 

l, 

EPA Region 9 EPA ReKion 9 
PRG1 PRC. 

lodustrlal • Residential ' 

Risk-Ba,ed 

120 ca 35 ca 
2.1 ca 0.62 ca 

1800 ca 510 ca 
19 nc S.6 nc 
10 nc 2 nc 

0.25 ca 0.069 ca 
350 ca 99 ca 

9 ca 3 ca 
2900 nc 230 nc 

100000 max 3700 nc 
2900 nc 230 nc 

Solids 
MQL 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.6 

0.33 
0.33 
0.33 

-N -N 
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~·~3 COMPREHENSIVE ANAL YfE AND DAT A QUALITY OBJECTIVES 
SOIL 

Soll (mg/kg) 

NMEO Soll Screening Levels 

CAS 

39227-28-6 
19408-74-3 
35822-39-4 
3268-87-9 

51207-31-9 
57117-41-6 

90-12-0 
91-57-6 
83-32-9 2800 nc 4900 nc I IOOO nc 

208-96-8 
nc nc nc 
ca ca ca 
ca ca ca 

99-2 

191-24-2 
207-08-9 62 ca 260 ca 9.4 ca 
218-01-9 610 ca 2500 ca 6400 nc 
53-70-3 0.62 ca 2.6 ca 0.094 ca 
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EPA Rtgloo 9 
PRGt 

lodustrlal ' 

2900 nc 
2900 nc 

max 
ca 
ca 

2900 nc 
21 ca 

210 ca 
0.21 ca 

EPA Regloo 9 
PRC. 

Residential ' 

370 nc 
370 nc 

2200 nc 
0.62 ca 

230 nc 
6.2 ca 
62 ca 

0.062 ca 

Solidi 
MOL 

0.05 
0.005 

o.oos 
0.005 
o.oos 
o.oos I~ 

~ 

N 
;.-
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00 



TABLE 5-3 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

SOIL 

Soll (mg/kg) 
~;..._~~~~-,~~~~~-.-~~__:i1l -N 

NMED Soll Screening Levels I EPA Region 9 I EPA Region 9 I ~ -
PR Gs PRG1 Solidi N 

Industrial • Residential • M L -,_. 
CAS lodustrlal/ Construction I Uj 

IAnalyte Name II Number Residential Occupational Worker Risk-Based 

IFluoranthcnc Jl 206-44-0 2300 nc 5300 nc 21 nc 2200 nc 230 nc 
86-73-7 2100 nc 4000 nc 8000 nc 2600 nc 270 nc 

ene II 193-39-5 6.2 ca 26 ca 0.94 ca 2.1 ca 0.62 ca 
91-20-3 53 nc 43 nc 220 nc 19 nc 5.6 nc 

)-01-8 1800 nc 4400 nc 16 nc 2900 nc 230 nc 
129-00-0 1800 nc 4300 nc 6700 nc 2900 nc 230 nc 

99-35-4 1800 nc 180 nc 
99-65-0 6.2 nc 0.61 nc 

.4,6-Trinitrotoluene 118-96-7 31 nc 74 nc 0.27 nc 57 ca 16 ca 
112 4-Dinitrotolucne 121-14-2 120 nc 12 nc 
2,6-Dinitrotoluene 606-20-2 62 nc 6.1 nc 
2-Amino-4,6-dinitrotolucnc 35572-78-2 
2-Nitrotoluene 88-72-2 I 000 sat 36.7 nc 

99-08-1 I 000 sat 37 nc I 0.25 
19406-51-0 I 0.25 

99-99-0 I 000 sat 3 7 nc I 0.25 
44 ca I 90 ca l. 6 nc 
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TABLE S-3 
COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 

SOIL 

Ust of Aaalytea 
I • The value for he>.avalent chromium (CAS No. 18540-29-9) is used as a surrogate SCTI. value for tbi• compound. 
2 • The value for thallium and compounds (CAS No. 7446-18-6) is used llJ n S11rrogate Region 9 PRG value for this compound. 
3 • The value for mercury chloride (CAS No. 7487-9+ 7) is used as o surrogate Region 9 PRG value for this compound. 
4 • The value for technical chlordane (C AS No. 12789-03-{;) is used as a surrogate Region 9 PRG value for this compound. 
S - The value for cndosulfan (CAS No. I I 5-29· 7) is usro as a surTogate value for this compound. 
6 • The value for endrin (CAS No. 72-20-8) is used as a SUITI>gatc value for this compound. 
7 • The value for chlordane (CAS No 54-74-9) is used as a surTOgatc value for this e-0mpound. 

The value for tcehnical chlordane (CAS No. 12789-03-6) 1s used as a surroptc Region 9 PRG value for thi• compound 
8 - The value for gamma-BHC (CAS No. 58-89-9) is used as surrogate: Region 9 PRG, and Region 4 SSV values for this compound. 
9 • The value for total PCBs (CAS No. 1336-36-3) is used as SUJTogate sen., and Region 4 SSV values for this e-0mpound. 
I 0 • The value for methyl isobutyl ketone: (CA$ No. I 08-1 O· I) is used as a surrogate Region 9 PRO value for this compound. 
I I - The value for bromodichloromcthanc (CAS No. 75-27-4) is used as a surrogate Region 9 PRG value for this compound. 
I 2 - The value for I ,J-<lichloropropcne (CAS No. 542· 75-6) is used as surrogate SCTL and Rciion 9 PRG values for this compound. 
13 • 1hc: value for 4-nitrophCTlol (CAS No. 100-02·7) is used as a surTogatc value for this compound. 
14 • The value for accnaphthenc (CAS No. 83-32-9) is used as surrogate Region 9 PRG and Region 4 SSV values for this compound. 
IS· 1be value for pyrenc (CAS No. 129-00-0) is used as surrogate Region 9 PRG, and Region 4 SSV values for this compound. 
16 • Tiie value for pyrc:nc (CAS No. 129-00-0) is used as a surrogate Region 9 PRG value for this compowid. 
17 - This GC/MS method uses matrix-specific extraction, analyte-specific cleanup, and high-resolution capillary column GOhigh resolution mass spectrometry techniques to separate and identify the 

analytes of inlerest. The sensitivity of the method is dependent on the level of matrix interference. Selected cleanup methods may be used to reduce or eliminate interferences Target analytes may 
include all congener classes, tetra· through octa-<lioxins and furans . Achieved detection limits vary according to matrix and analytc. 

NM£D Soll Screening uvels "Technical Backaround Document ror Development of Soll Sueenlnt Levels, Appendix A" 
ca carcinogenic clfcet basis 
nc noncarcmogenic effect basis 
sat soil saturation limit basis 

max low toxicity, health based SSL exceeds (IO'J mglkg 

EPA Region 9 PRGs (10/01/02) 

Values for noncarcinogcns arc adjusrcd by a Hazard Index (HI) of 0.1 to account for addilive effects. 
ca Cancer PRG 
ca• Cancer PRG (where nc < IOOX ca) 
ca•• Cancer PRG (where nc < I OX ca) 
calnc Cancer PRG I Noncanccr PRG (no need to make a decision here.) 
max Ceiling limit 
nc Noncancer PRO 
nc •• Noncanccr PRG is more stringent than cancer PRG set at onc-in-<inc--million risk. 
sal Soil Saturalion 
+++ Non-Standard Method 

Note: Significant figures arc basc:d on electronic download from the EPA Region 9 website (www.epa.gov/region09/wastcJsfundlprgl) 

EPA Realo11 4 Soll Screening V nlue1 (6/23/00) 
None 

SolldMQLs 
The MQL is defined as the lowest level that can be reliably detected within speci lied limits of precision and accW11cy during routine laboratory operating conditions. 
The MQL will be set at 3 to S times the MDL and shall be the lowest standard used durln1 callbratlon procedures for eacb aualytkal method. 

Acronyms: 
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DQO - Data Quality Objective 
FAC - Florida Administn11ivc Code 
MQL - Method Quantitation Limi1 
PRG - Prehminary Remediation Goal 

~ 
TABLE 5-3 

COMPREHENSIVE ANALYTE AND DATA QUALITY OBJECTIVES 
SOrL . 
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Table 2.30 
Elevations and UTM coordinates of wells at Holloman AFB 

Well Elevation ·Northing Easting 
LFlO 

SlOMWl 4084.99 672309.43 1695294.00 
S10MW2 4087.83 671996.37 1694832.00 
SlOMW3 4081.54 671590.37 1694788.00 
S10MW4 4078.64 670956.37 1695102.00 
SlOMW5 4078.87 673034.43 1696309.00 
S10MW6 4081.33 671805.43 1695561.00 
S10MW7 4085.07 672501.43 1695003.00 

LF19 
MW-19-01 4046.60 664018.75 1688552.87 
MW-19-02 4043.13 663501.00 1688493.37 
MW-19-03 4047.51 663342.18 1688649.62 

LF-21 
MW-21-01 4044.18 667815.25 1683173.25 
MW-21-02 4041.29 666881.31 1682684.75 
MW-21-03 4039.67 666907.31 1682523.37 
MW-21-04 4037.78 666941.00 1682400.00 

LF-22 
MW-22-01 4037.70 666400.43 1681103.75 
MW-22-02 4037.20 666039.31 1681049.37 
MW-22-03 4037.18 665940.62 1680960.25 
MW-22-04 4038.25 665916.18 1680840.62 

LF-23 
MW-23-01 4035.79 666130.81 1680649.87 
MW-23-02 4028.87 665698.43 1680308.87 
MW-23-03 4028.62 665569.43 1680330.75 
MW-23-04 4028.78 665448.87 1680395.25 

LF-29 
MW-29-01 4103.37 678053.06 1689606.00 
MW-29-02 4096.25 677709.37 1688977.25 
MW-29-03 4094.92 677215.62 1689003.12 
MW-29-04 4096.93 677064.93 1689179.00 
MW-29-05 4098.66 677394.81 1689489.75 
MW-29-06 4098.94 677979.81 1689296.50 
MW-29-07 4095.59 677615.31 1689076.37 
MW-29-08 4097.73 677960.06 1689084.87 

DP-30/SD-33 
MW30&33-01 4103.31 676386.75 1692958.87 
MW30&33-02 4102.38 675818.68 1693092.12 
MW30&33-03 4101.35 675869.06 1693206.62 
MW30&33-04 4100.91 675966.00 1693284.25 

SS-39 
MW-39-01 4059.86 685835.81 1671304.75 
MW-39-02 4049.35 685113.06 1670490.87 
MW-39-03 4038.33 685126.18 1670844.37 
MW-39-04 4051.73 685323.31 1671166.37 
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Based on the boring logs in the GTI report, depth to water at the southernmost DPT locations 
closest to the Lost River Basin was very shallow. Depth to water was 2.5 feet bgs at locations 
SS3916 and SS3915, 0.8 feet bgs in SS3902, 1.5 feet bgs in SS39024, 1.8 feet bgs in SS3905, 
and 2.7 feet bgs in SS3912. Results of this effort are summarized in Table 2.28. TeE was 
detected above the reporting limit in groundwater samples from eight of the sixteen borings 
(SS39-1, -2, -4, -7, -8, -12, -13, and -14), at concentrations ranging from Ll µg/L (SS39-12) 
to 280 µ.g/L (SS39-7). Maximum TeE concentrations (27 to 280 µ.g/L) were detected in DPT 
sampling points located 300 to 500 ft south-southwest of Building 1176. A TeE isopleth map 
developed from the GTI data and the 1997 LTM data is provided as Figure 2.37. As shown by 
the figure, the downgradient extent of the plume was delineated to US EPA MCLs. With the 
exception of benzene in groundwater obtained from SS39-9 at a concentration of 1.0 µ.g/L, no 
other voes were detected above reporting limits in the groundwater samples. 

The GTI report recommended NFA for the site based on the data. The lateral extent of TeE 
had been determined. Furthermore, concentrations were below those detected during the RI 
investigations, where risk was acceptable due to the lack of the potable exposure pathway and 
absence of adverse effects to terrestrial and aquatic species in the risk assessment. 

LTM continued at the site on a biennial basis. The SS-39 LTM data is provided in Table 2.29. 
The data shows that TeE, carbon tetrachloride, and chloroform have been consistently 
detected in the monitoring well closest to the sump, MW-39-02. Only TCE has been 
quantified above reporting limits above standards. TeE has been above the USEPA MeL but 
below the NMGWQ standard in 1997, 1999, and 2001. TeE was below standards in 2003. 
The 2003 L TM report recommended continued sampling since only 4 rounds of monitoring 
have been conducted. 

Following review of the 2003 LTM report and previous site investigation reports, NMED 
determined that additional investigation is required at SS-39. These requirements are described 
in NMED correspondence of February 9, 2005 and are summarized below: 

• An in-depth review of previous investigations; 
• Installation of monitoring wells in the area of highest contaminant concentrations and at 

downgradient locations. The distance between wells should be no more than 200 feet, 
unless approved by NMED. The downgradient extent of the plume shall be defined 
where the concentration of TeE in the groundwater is less than 5 mg/L (likely should 
be 5 ug/L, the US EPA MeL); 

• A vertical extent well shall be installed in the area of highest contaminant 
concentrations; 

• Initially, samples shall be analyzed for voes, SVOes, ReRA metals, and perchlorate. 
• Samples from the new wells should be collected on a quarterly or semi-annual basis 

over a two-year period. 

The approach to address NMED requirements is provided in Section 3.5. 

Air Force Center for Environmental Ex.cellence 
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For informational purposes, the Universal Transverse Mercator (UTM) coordinates and 
elevations of the wells associated with this Work Plan have been included as Table 2.30 of this 
report. 

Air Force Center for Environmental Excellence 
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penetrating radar (GPR) may also be used at this location if the EM-31 results are 
inconclusive. 

Sampling of the waste will be conducted at 6 locations at DP-30 and 3 locations at SS-33. The 
sample locations were determined based on field work performed before comments were 
received. The Response to Comments letter has been included as Attachment 1 to this Work 
Plan. The samples will be analyzed for RCRA characteristics and analytes using the Toxicity 
Characteristic Leaching Procedure (TCLP) to determine if the material is characteristically 
hazardous. These analyses, coupled with the total constituent analyses performed on the waste 
material during the RI, will support the final disposition of this material. 

Samples will be taken surrounding both DP-30 and SD-33 at 100-foot intervals. The samples 
will be analyzed for VOCs, SVOCs, Target Analyte List (TAL) metals, TPH, herbicides, 
pesticides, and PCBs. In these borings, soil samples will be obtained from the depth interval 
corresponding to the midpoint of the waste in each pit (interval of 4 to 6 feet bgs), and at a 
depth interval corresponding to immediately below the waste at the bottom of each pit (interval 
10 to 12 feet bgs). Proposed soil borings are shown on Figure 3.1. 

The results of this investigation will be used to approximate with reasonable certainty the area 
and volume of material subject to remediation at this site, and determine appropriate 
disposition of the waste material. 

Per NMED's comments, a monitoring well (designated as MW30 & 33-05) will be installed 
immediately downgradient of borings SB30433-02 and SB30433-07. Based on groundwater 
elevations in the vicinity, the well is expected to be 30 feet deep and constructed with a 10 foot 
screen. 

The August 2004 correspondence directed that groundwater monitoring is required to continue 
at this site, with an increase in frequency from biennial to quarterly. While it is agreed that 
groundwater monitoring is warranted at the site in order to monitor the effect of the waste 
material on groundwater until remedial action is conducted, quarterly monitoring is not 
meaningful for several reasons. The primary reason is the slow rate of groundwater flow, 
which has been consistent throughout the history of the program. Flow velocity estimates 
determined during the RI were 0.2 to 1.0 ft/year, based on a very low hydraulic gradient of 
0.0006 ft/ft, and during the most recent round of LTM, 2.6 ft/year, based on a gradient of 
0.0014 ft/ft .. Using the maximum groundwater flow rate of 2.6 ft/year, groundwater under the 
current biennial frequency would travel 5.2 feet between events. Under a quarterly frequency, 
groundwater in theory would only travel 8 inches between events. A margin of error of 500% 
would still result in groundwater traveling less than 3.5 feet between quarterly events. Given 
this, the fact that decreasing concentrations have been observed over time and no constituents 
currently exceed NMGWQ standards, and the water is not potable (average TDS at the site 
was over 30,000 mg/L during 3 events from June 2002 to March 2003, as presented in the 
2003 LTM report), biennial, not quarterly, monitoring remains appropriate for the site and will 
continue. Analytes will include TCE and 1,1-DCA to support a continued assessment of 
trends; analysis of metals and chloroform is not warranted based on the LTM data. 

Air Force Center for Environmental Excellence 
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3.5 INVESTIGATION APPROACH: SS-39 

3.5.1 Introduction 

Requirements for this site were described in NMED correspondence of February 9, 2005 and 
included an in-depth review of previous investigations, which was presented in Section 2.2.9. 
Based on this review, it appears that a slug of TCE contamination has migrated approximately 
350 feet south from the original source location, the Building 1176 sumps, to its current 
location. A significant source of TCE contamination may no longer exist, given that 
concentrations of TCE have decreased at MW-39-02, immediately adjacent to the sump. 
However, there are no permanent monitoring wells present where groundwater samples 
obtained using DPT methods show the maximum plume concentrations. 

3.5.2 Approach 

Based on available site data, fuels used at this site include unsymmetrical dirnethylhydrazine 
(UDMH) and aniline, which are both RCRA toxic hazardous constituents (U098 and U012, 
respectively), as listed in Appendix VIII to 40 CFR 261. There is no evidence that these 
constituents have been analyzed for in soil or groundwater at this site. Therefore, as required 
by NMED, soil samples will be collected from previous completed borings HA-39-01, 
HA-39-02, SB-39-01, and SB-39-02 and analyzed for UDMH, aniline, and RCRA metals 
(NMED, 2006). The submitted samples will be collected from each boring at 2 to 4 feet bgs 
and 8 to 10 feet bgs. 

Eight shallow monitoring wells are proposed to assess the TCE plume at SS-39. Proposed 
monitoring well locations are provided on Figure 3 .2. The monitoring wells will be 
constructed using flush-threaded two-inch diameter Schedule 40 PVC casing and screen. Well 
screen lengths will be no more than ten feet long, and consist of 0.010-inch continuous slotted 
PVC screen with a PVC bottom plug. Depth to water at the proposed well locations is 
expected to be shallow (i.e. 3 to 6 inches bgs). The high water table will necessitate 
completing the wells with well screens set below the top of the water table to allow proper 
surface seals. Otherwise the well screen will be set to one foot above the water table. The use 
of "pre-pack" wells may also be considered for this area. 

A deep monitoring well will be installed as a couplet to MW-39-06, designated MW-39-06D, 
as directed by NMED. Due to the relative uniformity of the stratigraphy and absence of 
significant, continuous confining units observed at the site, the well will not be double-cased. 
The well will be drilled at the approximate location of SS3907, where groundwater was 
encountered at a depth of 3.5 feet below grade during the 1998 GTI investigation. The well 
will be installed to a depth of 20 feet and completed with five feet of 0.010-inch continuous 
slotted PVC screen with a PVC bottom plug. 

The new wells and wells MW-39-02 and MW-39-03 are proposed for sampling; MW-39-01 
and MW-39-04 are several hundred feet upgradient of the Building 1176 area and will not 
provide relevant information. The first round of samples at these wells will be analyzed for 
VOCs, perchlorate, RCRA metals, and TDS. VOCs are the contaminants of concern, and 

Air Force Center for Environmental &cellence 
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perchlorate analysis is warranted due the nature of operations at Building 1176. It is important 
to note that high TDS in the groundwater may provide matrix interference when perchlorate 
analysis is performed. Although NMED directed that SVOCs and metals be sampled and 
analyzed, soil sampling for SVOCs was performed as part of the Phase II RFI and the majority 
of samples contained no SVOCs. Where present, they were below all SSLs. Similarly, metals 
were not above background or unusually elevated in the majority of soil samples, nor were 
they detected in groundwater during the RI at elevated levels. 

Due to the slow rate of groundwater flow (estimated at 11 feet per year), the current biennial 
frequency of monitoring should be sufficient to establish trends in the data. However, based 
on NMED's review of the workplan, NMED required semi-annual monitoring (NMED, 2006). 
The frequency, as well as proposed monitoring locations and analytes, will be refined after 
data from this supplemental RPI are available. 

3.6 FIELD METHODOLGIES 

Standard Operating Procedures (SOPs) that describe field methodologies for common tasks 
such as equipment decontamination, soil and groundwater sampling, IDW management, etc, 
have been previously presented in the Basewide QAPP (Bhate, 2003b). These SOPs are 
reproduced herein for ease of reference to the field team as Appendix I. Analytical methods 
are described in the QAPP Addendum for this project, provided as Appendix J. More specific 
methodologies for trenching, geophysical survey, and passive soil gas survey are presented in 
the following subsections. 

3.6.1 Trenching 

Test Pits will be excavated with backhoe equipment at LF-19, LF-21, LF-22, and LF-23 to 
provide detailed visual examination of soil and waste material, if the geophysical survey results 
indicate the need to do so. A procedure is outlined below: 

Test Pit Sampling Procedure: 

1) Mark the location of potential test pits based on geophysical survey results and site 
observations. 

2) At the direction of the oversight staff on-site, the backhoe operator will excavate the test pit 
in increments. 

3) Test pit excavations will cease if any of the following are encountered: 

a) Hazardous materials; 

b) Odors; 

c) Groundwater or fluid phase contaminants. 

4) The requirements for collecting grab samples of soil are as follows: 

(a) Use a clean stainless steel trowel or spoon to collect sufficient material to fill 
the sample containers. Fill the sample containers directly from the sampling 
device, removing stones, twigs, grass, etc., from the sample. 

(b) Immediately secure the caps on the sample container. 

Air Force Center for Environmental Excellence 
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(c) Label container with the appropriate information. NOTE: Container may be 
labeled prior to sample collection. 

(d) Record samples (e.g., sample ID, location, depth, method, etc.) in the 
bound field logbook. 

(e) Pack sample in cooler with ice. 
(f) Use decontaminated sampling equipment at each sample location to minimize 

cross-contamination. 

At a minimum, field logs for test pit excavation will include the following documentation: 

• Plan and profile sketches of the test pit showing materials encountered, the depth of 
material, and sample locations. 

• Sketch of the test pit and distance and direction from permanent, identifiable location 
marks as appropriate. 

• A description of the material removed from the excavation~ 

• A record of samples collected. 

• The presence or absence of water in the test pit and the depth encountered. 

• Other readings, or measurements taken during excavation, including field screening 
readings. 

Unless otherwise specified, no personnel will enter a test pit greater than 3 feet in depth. In 
addition, all test pits will be backfilled on the day of excavation. In most cases, excavation 
materials will be used to fill the test pit. In the event that highly contaminated soil or 
hazardous material is excavated and it is expected that it will be more cost-effective to 
segregate the material at that time, excavated soils/waste may be stockpiled on and covered by 
plastic. In this instance, the excavation will be re-graded using surrounding soils, since these 
areas of HAFB are remote. 

3.6.2 Geophysical Surveys 

Utilizing a global positioning system, the EM-31 surveys will be performed at all sites by 
obtaining data continuously along straight-line traverses spaced ten feet apart. All traverses 
will be parallel to one another and referenced against a baseline, through the utilization of the 
Trimble Swathing Option - an established field surveying technique that has been accurately 
employed by farmers throughout the world. A light bar attached to the GPS backpack enables 
the EM-31 surveyor to maintain sufficiently straight and evenly spaced survey lines, ultimately 
creating a 10-foot grid over all sites. Though pre-survey gridding has been the primary 
method used in the past, this approach utilizes GPS navigational tools with equal or better 
locational accuracy. Because the GPS system acquires locational (XY) data simultaneously 
with the geophysical (Z) data, the resultant database consists of virtually continuous XYZ data 
that are readily plotted in UTM or Latitude-Longitude coordinates. Surveying in this manner 
has an accuracy of ± 1h-meter. After the survey is completed and the final map identifies an 
anomaly at a specific location, re-acquisition of this target is also ± 1h-meter. In those 
locations (LF 19, LF 21, LF 22 and LF 23) where high brush (i.e., Salt Cedars) may interfere 
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with GPS signal acquisition, EM-31 readings will be recorded and referenced to the "before
after" readings that have GPS-derived coordinates in order to maintain locational accuracy. 

A GPR survey will be performed at DP-30/SD-33 to supplement the EM-31 survey in the 
event that the EM-31 survey cannot reasonably establish trench boundaries. GPR is used for 
shallow, high-resolution subsurface investigations. GPR is particularly useful in determining 
trench boundaries based on its measurement of contrasting dielectric properties between the 
materials within the trench and the surrounding strata. The GPR survey, if conducted, will be 
performed as a series of traverses perpendicular to the presumed locations of the trenches in 
order to more definitively establish their boundaries. 

After completion of the geophysical surveys, a report will be prepared that describes the 
geophysical methods and instruments used, methods of data collection, and interpretation of the 
geophysical data. Color contour maps of the EM-31 in-phase and conductivity data will be 
prepared for each site. GPR profiles will be provided if the GPR survey is performed. 

3.6.3 Passive Soil Gas Surveys 

A passive soil gas survey will be conducted at LF-10. Collection of soil-gas samples from the 
shallow subsurface will provide data on the identity and concentrations of targeted voes 
which may be present. This data will be used to identify potential hot spots and to delineate 
the lateral extent of the contaminants. 

Soil gas samples will be collected using the EMFLUX® passive Soil Gas Method. This 
method is a verified EPA technology under the EPA Technology Verification Program. The 
method is described fully in EPA Publication EPA/600/R-98/096, which can be provided to 
NMED upon request. The EMFLUX system allows simultaneous sample collection by 
multiple field collectors, eliminating the movement of equipment. The EMFLUX® system 
consists of cartridges, insertion tools, and sample analysis and computer modeling. The 
EMFLUX® cartridge consists of a sorbent sealed in a fine mesh screen, which is placed in a 
glass vile for sample collection and shipped for analysis. The EMFLUX® system was first 
demonstrated for EPA in May and June 1997 at two sites: the Small Business Administration 
(SBA) site in Albert City, Iowa, and the Chemical Sales Company (CSC) site in Denver, 
Colorado. These sites were chosen because each has a wide range of VOC concentrations and 
because each site had a distinct soil type. The EMFLUX® system was compared to a reference 
method, active soil gas sampling, in terms of the following parameters: voe detection and 
quantitation, sample retrieval time, and cost. The demonstration data indicated that the 
EMFLUX® system detected the same compounds as the reference method, as well as several 
VOCs that the reference method did not detect. Furthermore, detectable VOC concentrations 
measured by the EMFLUX® system were typically one to four orders of magnitude lower than 
those reported by the active soil gas sampling. 

Soil gas samples will be obtained at 100-foot intervals at LF-10. Soil gas sampling locations 
will cover the extent of the landfill established by the geophysical survey. Small, easy-to-carry 
field kits containing sufficient equipment to collect the samples are provided by the vendor for 
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collection of soil-gas samples following the protocols of the EMFLUX® passive method. To 
install an EMFLUX® Sampler, a 3/4" diameter hole is made to a depth of four inches using a 
hammer and a metal stake provided in the Kit. When applicable, a hammer drill, slide 
hammer, or other comparable equipment can be used to create a 1/2" diameter hole to a two
to three-foot depth. In either case, the EMFLUX® Sampler (which contains two hydrophobic 
adsorbent cartridges) is installed in the top four inches of the hole. For locations covered by 
asphalt or concrete surfacing, a 1 1/4" to 1 112" diameter hole is drilled through the surfacing 
to the underlying soils, and the hole is sleeved with a sanitized metal pipe provided in the Kit. 
After the Sampler is installed inside the metal pipe, the hole is patched with an aluminum foil 
plug and a thin concrete patch to protect the sampler. The samplers are exposed to subsurface 
gas for a predetermined period to maximize the collection of soil gas. This period has been 
discussed with the vendor and is estimated to be three days. Following the exposure period, 
the Samplers are retrieved and shipped to the vendor's laboratory for analysis. A trip blank, 
which will remain with the other EMFLUX® samples during preparation, shipment, and 
storage, will be included with each batch of 25 field samples. 

Soil gas samples will be analyzed for VOCs using gas chromatography/mass spectrometry 
(GC/MS) instrumentation, following modified EPA Method 8260B procedures. The 
laboratory will perform an initial five-point calibration. In addition, an instrument tune is 
performed daily and a method blank is analyzed following the daily calibration. Internal 
standards and surrogates are included with each sample analysis. The laboratory's reported 
quantitation level for each of the targeted compounds is 25 nanograms; however, the actual 
detection limit is even lower. Two adsorbent cartridges are included in each Sampler for 
duplicate or confirmatory analysis. A soil gas survey report with color isopleth maps of 
targeted voe concentrations will be prepared. 

Active methane screening will also be performed at LF-10 during soil boring advancement. 
Field measurements of landfill gas (methane and carbon dioxide) will be made using a landfill 
gas detector, using either a LandTech GM-500 or similar device. Based upon the age of the 
landfill and the arid environment, it is unlikely that the landfill is actively producing significant 
quantities of methane. 
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Table ·2.25 . 
ss-.39.Analytfca_I Soil Results, Phase II RCRA Facility Investigation 

Location ID '. 179-808 . 
Sample ID . ' 179808-04-01 
Bea. Deoth-End Deoth (ft) 10-12 

. NMGWQ Soil Screening l;evels Result 

Background1 
Industrial/ Construction 

Residential Occupational . Worker DAF20. 
Analyses (mg/ko) . (mg/kg) (mg/kg) . (ma/kg) (mglk!l) 
SW6010-Metals <mo/ko) 
Barium 84.4 5450 78300 1440 823 33.4 
Cadmium 1.0 74.1 8600 0.00474 7.52 ' <0.277 
Chromium 24.6 .234 .3400· 180 1-9.2 6.13 
Sliver . 0.73 391 5680 1550 8.47 0.55.5 B 
SW7421-Lead (mQ/ka) · 
Lead 12.3 400 750 750 9.17 . 3:54 s 

Results In BOLO and lt~llos exceed a DAF20 stE1ndard and are greater than the background values 
Results shaded and Italics exceed Human Health Standard and ~re greater than the background values 
Results shaded in BOLD.and Italics exceed a. OAF 20 standard and a Human Health standard and are greater than the background value.s. 
Results In italics 'exceed a Human Health standard or DAF20 standard, but are below background levels · 
1 Source: Radian (1992) and Radlan-(1993) · · 
< = Analyte not detected at reported ~etectlon limit 
ND = Analyte not detected · ·· 
NA = Not Analyzed· · 
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DRILLING LOG 
Sll[[J I 
OF 2 SlllDS '· cowm llAllE RADIAN CORPORATION 1z.111W11& SU8COlflRACTOR SOUTHWEST ENG INC 

J. PROJCcrHOLLOMAN AFB Rl/FS FOR 29 SITES '- LOCAllOll - 39 

5. IWI: Of' DRIUIR ART VALTIERRA l IWIUFatmim DESIGllAllOll or Dn1. HOLLOW-STEM AUGER 
1. S1Z£S AND TYPCS or DR1WHG HrJKFHnl i:- ma. • 7 _5 .. 

AND Solll'lJIG EQIJPllOO s. HOt£ 1.0CAllOll 685062.30{Y). 530245.27(X) 

--------------1 t. SUlrACC El.EVAllON 4049.51 
~-----------t to. DAlt srmm 25 SEP 91 I 11· DATE COlflD[Dz5 SEP 91 

IS. IJ(Pflf QIOIMDWATD DICOOllTIR£D 11 .5 ff bgf 

11 Dmll lllllllD INTO llOCX II. IJ(1fll JO WAT£1 Alli> WPS£D ill[ .lll[R Dlll!JNG COllPIEllll 

14. TOTAi. OEP1ll or HOLC l 2 ft . 17. 01ID WATrR lMl. ll"ASUIMllTS (SPECIFY} 

I I "· TOT.IL 1«1111Dt or COi( BOXES 

voe onu (SPCCfY) OllD {srccln) oniu (SP£tlfl) ZI- JOTAI. CCU i-------+-----+--.....,.----+-----....... +----------1 KCOW:n 
20. SAllPl.ES RlR CllClllCAL NIALTSIS 

zz. DDOSm011 or llOlE 

x HTH 

0 

--------
~---

~ - - -- - - --- -----
i-.- - -.. -----------
~---

I- - - -- -- -----
,_ - - -
119 - - -----
----

r- - - -

to- - - -- - - -----
,.. - --
1-- - -----

~ I ~ I ~ I 

DESCRIPJION or 114TERIMS 

_ GRAVEL/FILL, some ellt: chemical odor. = (nLL) 

-1-----2---= GRAVEL. as above. (FIU) 

3-----4-----5-: GRAVCL: crushed with 'and and slit, 
_ chemical odor, wet. (rlLL) 

--6----1-= --- GRAVEL. as abave: wet. (nLL) -8--

FlllD SCR£El!ING 
llESll.lS 

• 
HS=O.Oppm 

HS=90.0ppm 

- SAND: very pole orang• (5VR 8/2). fin• to HS=88-0ppm 

9 
- very fine grained, poorly graded, chemlcal 

1-: odor, dry. (SP) 

-..... 

«01£Cll SAll'lC AllAl.YTICA. 
Ot COii£ BOX NO. SAlll'lf MO. 

I I 

91JULH039 
-001 

IPROJm HOLLOMAN Are Rl/FS roR 29 SITES 

a.ow 
COUlllS 

• 

2,,.23,, 

no reca~ry 
Inside concrete 
cosing 

no recovery 
grovel 

0.5/2.0 ft 
no sample 
grovel 

MRO duplicate + 
normal sample 
collected 

m NO. SB-39-01 

---------------·-----------------,_ 
--------,_ 
~ 
...... -
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.--~--~~-----D-R_l_LL_l_N_G __ L_O_G~--~--~-----r-~-:-e--39---01_,g~ 
rmcr 

D 

HOLLOMAN AFB Rl/FS lllSKCTOl 

FllD sarDllC cmu:CJ1 1Ail'l£ MIALYlDl 
llEP1ll IEtllPTION Of llAlEllLllS ll£Sll1S 01 COii£ BOX NO. SAllP1£ llO. 

b c • • 

11 

13 

14 

ts 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

SILT: very pole orange (SYR 10/2). non
pla:stlc, dry, coliche, chemicol odor, wet al 
11.S ft biJI. (ML) 

91JULH039 
-002 

l'lll).(CT HOLLOMAN AFB Rl/FS FOR 29 SITES 

SHED 2 I HTH or 2 Sll[[I$ 

llOl.C ..,_ SB-39-01 

I 
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I 
I 
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I 
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DRILLING LOG HOI.£ NO. ~ SB-39-02 
I. COllPANY llAllE RADIAN CORPORATION 12· DllWIG ~ SOUTHWEST ENG INC SHEU I 

Of 2 SHWS 

3. PllOJttrHOLLOMAN AFB Rl/FS FOR 29 SITES 4. LOCA'Jllll 39 

5. NAii'. OF DRIUP ART VALTIERRA 1. 11AMJr1CN1£rs DESGNAllOll er Dill HOLLOW-STEM AUGER 
7. SIZCS All> TIP£S fS DlllWNG ROREHOL ~ nlA.: 7 s .. .. HOI( l.OCATIOll 685047 .29(Y). 530391 .89(X) AND SMIPLJfC £QUIJ'll[NJ 

t. SUlfACf'. EllYA11Cll 4054.06 

10. llAlE SfMllD 2 5 SEP 9 l , 11. DAlE COWLEltO 25 SEP 91 
I?. IMRllURD£11 TllCICllESS 15. D£PTll GROUHDWAJO ENCOUNltR£D ...., 2 0 ft bgl 
tl. Dll'Jll DRIUlD INTO llOCI( 16. IJIPTH TO WATEI AllD WPSED 1111[ NTH DRIUJNG CCJlllll£tlD 

l.C. JOTAL D£P1lf fS HOil 2 5 ft. 11. OrlEl W.ARI lMl afAUDIOOS (SPCCfY) 

18. GEOJ[ClllCAI. SMll'US DISlURS£ll I UNlllS'IUllllm I It _TOTM. lllm Of COii£ BOXES 

20. SAllPl.ES Fii CHDICM. AllAl.YSIS voe IE'AlS ODD (SPCclJT) emu (SP£ClfT) 011U (Sl'ECIN) 21. JOTAL CORC 
At:CCMRY 

:c 
22. DU'OSlrlON or llOl[ llACl<11WD llONl10RlllQ WCIL 01ID (SPECIFY) 23. SIGllATIJll[ or INSP£CJOI 

GROUT ACD 
FUD SCllCDllllG G(Olf;Clf SAllU AMAlYllCAl. II.OW 

D£Plll ll(SCtiPflOll or MATElllollS RESULTS 11R CORC IOIC 110. SAllft[ llO. COUllTS ROIAllKS/IECO'tUY 
0 b c d • f • h 

I I - i:>ILT: dork brown, w•f. slushy, organic, 0,0,0,0 Z~/2.5 ft -I I - 11111• roots, organic odor, chomlcar odor 11111• rocovory I-

I - (ML) I-

I - I-

I 1- -- -- -- I-- I-
2- sompto (surface) -- -- I-- ..... - -3- -- -- .... - I-

I - -I 4- o.o.o,o 1--- ,-/2.5 ft -- no sample -- -- -5- block, chemlc:ol odor, organic slush. 0,0,0,0 z-/2.5 fl -- I-

- no sample -- -- I-
6- -- -- I-- -- -I 7- -I - -I I - -

I I - -- -I I 8- 1--
I I - -I I - .... 
I I - i-
I I - -I I 9- -I I - I-

I I - -I I - -I I I - I-

I l'ROJECT HOLLOMAN AFB Rl/FS FOR 29 SITES HOU HO. SB-39-02 
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a 

HOLLOMAN AFB Rl/FS INSl'CtrOI 

c 

SAND: ton {10YR 8/2). aoma grey stains. HS=120ppm 
wry llna. claan, poarfy gradad. c:rvmbly, 
moist, chamical adar. (SP) 

HS=151ppm 

C(Ol[Cll SlllU MALY11Cll 
OI COii( IOI NO. SAllPIE llO. 

• I 

Slim 2 I ACD <E 2 SH[[IS 

aow 
COICIS 

• 
91JULHO.l9 0.4.12,30 1.0/2.0· ft 
-003 

91JULHO.l9 5.18,19,25 2.0/2.S ft 
-004 

.5.5. 12 2.0 /2.0 ft 

PIUCl HOLLOMAN AFB Rl/FS FOR 29 SITES IQ[ 111. SB-39-02 




