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EXECUTIVE SUMMARY 

This document was prepared by Radian Corporation (Radian) under contract 

with the U.S. Army Corps of Engineers (USACE) Omaha District, on behalf of Holloman 

Air Force Base (AFB) and the U.S. Air Force Tactical Air Command (HQ TAC). The 

d(]lcument includes two reports summarizing results of the assessment monitoring program 

conducted at Holloman AFB between September 1991 and April 1992. Each of the 

subsequent reports is a stand-alone document describing sampling procedures, quality 

assurance/quality control activities, results, and conclusions. This Executive Summary 

provides a brief overview of the purpose and scope of sampling, results, significance of 

findings, and recommendations. 

Holloman AFB operates a series of surface impoundments (sewage lagoons) 

as part of its wastewater treatment system. The units are regulated under the Resource 

Conservation and Recovery Act (RCRA) for past waste management practices and 

suspected discharge of hazardous wastes into the lagoon system. In accordance with a 

Federal Facilities Compliance Agreement (FFCA), a RCRA groundwater monitoring 

network was installed adjacent to these units to detect potential releases of hazardous 

constituents to the uppermost aquifer. The layout of the sewage lagoons and associated 

monitor wells is shown in Figure 1. Groundwater monitoring results for the indicator 

parameter total organic carbon (TOC) suggested a statistically significant increase in TOC 

levels in downgradient wells. In response to this condition, Holloman AFB submitted a 

"Groundwater Assessment Monitoring Plan" (Radian, September 1991) which outlined the 

stc::~ps to be taken to determine if a release has occurred to the groundwater. This plan was 

reviewed and approved by the EPA Region VI and New Mexico Environment Department 

(NMED). 

The first step in assessment monitoring was to determine if the elevated 

downgradient TOC values were a result of a release of organic hazardous waste/waste 
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constituents or a "false positive." Since TOC is not waste-specific, but rather is a measure 

of the organic carbon content from all potential sources, it cannot alone verify a release of 

organic contaminants. Therefore, samples were collected from the monitor well network 

and analyzed for Appendix IX organic constituents and TOC. 

The Appendix IX sampling was conducted by Radian in September 1991, with 

oversight from an EPA subcontractor (PRC Environmental Management, Inc., Albuquerque, 

N:M). Results of this sampling indicated the presence of several waste-specific contaminants 

including volatile, semivolatile, and halogenated organics, and organochlorine pesticides. 

TOC and dissolved organic carbon (DOC) were also detected in several samples. Results 

showed no strong correlation between the presence ofTOC/DOC and waste-specific organic 

contaminants, suggesting that TOC is not a good indicator parameter for this site. TOC can 

reasonably be expected to be present as a result of biological activity (e.g., decomposing 

organic matter) occurring in the wastewater treatment system. 

Subsequent discussion of the Appendix IX sampling results with NMED 

concluded that organochlorine pesticides were the only contaminants of concern, and that 

confirmation sampling should be conducted to confirm the presence of these constituents 

in the groundwater. Radian conducted the confirmation sampling in February 1992 for EPA 

M1~thod 8080 compounds. Results of the confirmation sampling indicated that two 

organochlorine pesticides, (a) alpha- and (t.) delta-BHC, are present in the groundwater in 

monitor wells MW-5 and MW-7, respectively. Therefore, the presence of these two 

co:nstituents in groundwater was confirmed. In addition, the following organochlorine 

pesticides were detected during either the Appendix IX or confirmation sampling rounds: 

aldrin, dieldrin, (B) beta-BHC, (y) gamma-BHC, 4,4' DDT, endosulfan I, endosulfan sulfate, 

endrin, heptachlor, and heptachlor epoxide. However, since these constituents were not 

present in both sampling rounds in comparable wells, their presence in the groundwater was 

not confirmed. 
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Table 1 summarizes EPA Method 8080 results for the two rounds of sampling. 

Each of the organochlorine pesticides detected is listed along with its maximum 

concentration, location of the maximum value, and respective action level. No PCBs were 

detected in either sampling round. 

For the purpose of data evaluation, Maximum Contaminant Levels (MCI..s) 

established under the Safe Drinking Water Act were used to determine the potential for 

adverse health effects. In instances where MCI..s have not been established for a particular 

contaminant, health-based action levels were calculated for ingestion of drinking water to 

estimate human health risks. Calculations were performed using the algorithm prescribed 

in the proposed 40 CFR SubpartS RCRA Corrective Action Rule (27 July 1990). The 

algorithm uses chemical-specific EPA toxicity values (reference doses.and slope factors) to 

derive a level at which hazardous health effects are likely to occur. The levels presented 

in Table 1 are based on information currently available. Exposure to chemicals at 

concentrations below the MCI..s or action levels are not expected to result in adverse health 

effects. 

The use of drinking water standards or consumption of groundwater for 

drinking purposes to evaluate potential health effects represents a conservative approach. 

In deriving the MCI..s and action levels for hazardous constituents in groundwater, an intake 

of 2 liters per day is assumed for a 70 kg adult over a 70 year lifetime exposure period. 

Furthermore, the MCI..s and action levels presented in Table 1 are chemical-specific, and 

do not take into account site-specific conditions. Assuming that groundwater is ingested, a 

contaminant present at a concentration exceeding the MCL or action level indicates a 

potential threat to human health. However, since naturally occurring groundwater .at 

Holloman AFB is nonpotable (see discussion below), the ingestion exposure scenario used 

in this evaluation will likely result in an overestimation of the human health risks associated 

with this site. 
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Table 1 

EPA Method 8080 Constituents Detected in 
Groundwater Monitoring Network 

Aldrin MW-3/11 9.7E-05 c 0.206E-05 Assumed worst-case 
(l.OE-05) 

beta-BHC MW-8/11 1.8&ili X@ 19.4E-05 Detected concentration 
below action level. 

1:amma-BHC MW-3/11 15E-05 c 20E-05b Detected concentration 
(l.O&ili) belowMCL. 

~1,4'-DDT MW-3/11 24E-05 c 100E-05b Detected concentration 
(2.0E-05) belowMCL. 

Dieldrin MW-3/11 25E-05 c 0.219&ili Assumed worst-case 
exposure assumptions. 

Endosulfan I MW-5/1 4.1E-05 X@ NA MCL and toxicity values 
(0.98&ili) not available. 

Endosulfan sulfate MW-6/11 0.73E-05JX NA MCL and toxicity values 
not available. 

Endrin MW-3/11 28E-05 c 200E-05b Detected concentration 
belowMCL. 

Heptachlor MW-3/11 8.2E-05 c 40E-05b Detected concentration 
(l.OE-05) belowMCL. 

Heptachlor epoxide MW-2/1 26&ili X 20&ilib Detected concentration 
(0.95E-05) slightly above MCL. Not 

confirmed by second 
column GC analysis. 

a a1rcinogenic action level unless otherwise indicated. Action level calculated for ingestion of drinking water using worst-case exposure 
~rameters. 

Otemical-specific Maximum Contaminant Level (MCL), Drinking Water Regulations and Health Advisories (EPA, 1991a). 
0 Detection limits. 
NA Not Available. 
I Appendix IX sampling. 
II Confirmation sampling. 
@ = Established result less than 5 times detection limit. 
C Confirmed on second column. 
J Result less than sample quantitation limit. Indicates an estimated value. 
X The presence of the analyte was not confirmed after analysis on a second column. 
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Groundwater beneath Holloman AFB is designated as unfit for human 

consumption based on New Mexico Water Quality Control Commission Regulations (NM 

WQCC 82-1, as amended through 18 August 1991, Parts 3-100 through 3-103) because it 

exceeds New Mexico Human Health Standards (HHSs) for total dissolved solids (IDS) and 

sulfate. A Base-wide remedial investigation currently being conducted by Radian indicates 

that other groundwater quality parameters (e.g., chloride and nitrate-nitrite) also exceed 

HHSs, and federal primary and secondary drinking water MCLs. Based on the EPA 

document "Guidelines for Groundwater Classification Under the EPA Groundwater 

Protection Strategy" (EPA, 1986), the groundwater is classified as III B. Class ill 

groundwater, characterized by a IDS concentration greater than 10,000 mg/L, is not 

considered a source or potential source of drinking water. 

It is noteworthy to include results of quality assurance ( QA) samples (e.g., split 

samples) collected during the confirmation sampling round and analyzed by an independent · 

third party laboratory. The confirmation split samples were analyzed . by the USACE 

Missouri River Division Laboratory (Omaha, NE). No EPA Method 8080 compounds were 

detected. The QA laboratory had detection limits from five to ten times that of Radian 

Analytical Services, and the detected concentrations shown in the following reports were 

within the range of the low (Radian lab) and high (QA lab) detection limits. 

The sampling and analysis described in this document, conducted in 

accordance with the approved "Groundwater Assessment Monitoring Plan," completed the 

"first determination of false positives" (reference Section 3 of the plan) and addressed the 

apparent increase in TOC concentrations in downgradient monitor wells. The data 

generated as a result of this work support a return to detection monitoring. A potential 

cause of elevated TOC levels is the location of monitor wells with respect to the sewage 

lagoons, and the impact of biological activity associated with wastewater treatment on water 

quality of the uppermost aquifer. Approaches to prevent the recurrence of this situation 

include removing TOC as an indicator parameter from the detection monitoring require-
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ments, and monitoring recently installed upgradient wells to better define background 

groundwater quality. 

In summary, results of the assessment monitoring activities confirmed the 

presence of organochlorine pesticides in groundwater at the sewage lagoons. Several of the 

C(Jinstituents detected were present at concentrations greater than the corresponding MCL 

or health-based action level. However, the levels detected do not warrant a Phase 1 

assessment monitoring investigation or corrective action. In the preamble to the proposed 

Subpart S, an allowance is made for no further action if a release or suspected release does 

not pose a threat to human health or the environment. "For example, such a determination 

may be made when concentrations of hazardous constituents exceed action levels but the 

contamination is in a highly saline (Class III) aquifer ... " This is consistent with the Subpart 

S provision ''which allows certain cleanup exemptions when contamination is present in 

groundwater that is neither a current nor potential source of drinking water nor potentially 

useable for other human purposes" (55 Federal Register, 30813). Therefore, the following 

recommendations are made for the groundwater monitoring program at the Holloman AFB 

sewage lagoons: 

• Delete the indicator parameter total organic carbon (TOC) from the 
detection monitoring analytical requirements since Appendix IX 
sampling results did not correlate TOC detections to the presence of 
organic constituents; 

• Modify (redefine) the approved RCRA groundwater monitoring 
network to include two upgradient monitor wells installed in February 
1992 (MW-9 and MW-10), and abandon piezometer S-2 due to its 
location and apparent influences of fresh water infiltration from the 
Base golf course impacting groundwater quality parameters and flow 
direction; 

• If deemed necessary, install two additional monitor wells southwest of 
Ponds A and C to determine if organochlorine pesticides have 
migrated beyond MW-5 and MW-7 in the existing detection monitoring 
network; 
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• Resume detection monitoring on all existing and new wells; 

• Include EPA Method 8080 (organochlorine pesticides only) in the 
analytical requirements for MW-5 and MW-7, and any wells installed 
downgradient of them; and 

• Continue detection monitoring until such time as there is a statistically 
significant increase in a detection monitoring parameter downgradient, 
or a Method 8080 constituent is detected at a concentration greater 
than one order of magnitude above the maximum detected 
concentration established during the Appendix IX and confirmation 
sampling. 
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1.0 INTRODUCTION 

Radian Corporation (Radian) prepared this report to document the analytical 

rc~sults from Appendix IX groundwater sampling activities at Holloman Air Force Base 

(AFB), NM. All work was performed in accordance with the following documents: 

• "A-E Quality Control Plan and Sampling Plan (A-E QCP /SP) for 
Groundwater Study and Monitoring Program, Holloman Air Force 
Base, New Mexico" (Radian, September 1989); 

• "Safety, Health, and Emergency Response Plan for Groundwater Study 
and Monitoring Program, Holloman Air Force Base, New Mexico" 
(Radian, June 1989); and 

• "Analytical Plan for Groundwater Assessment Monitoring, Sewage 
Treatment Lagoons, Holloman Air For~e Base, NM' (Radian, August 
1991). 

Radian performed these services as a subcontractor to Sirrine Environmental Consultants, 

Inc. under contract number DACW45-89-D-0515 with the U.S. Army Corps of Engineers 

(USACE), Omaha District. 

1.1 Bacground 

Holloman AFB operates a series of sewage lagoons as part of the wastewater 

tr<~atment system for both industrial and domestic wastewater generated on the Base. A 

RCRA groundwater monitoring system was installed adjacent to the sewage lagoons in July 

1989 to detect potential releases from the impoundments. The monitoring network consists 

of two upgradient wells and eight· downgradient wells as shown in Figure 1-1. (Monitor 

Well MW-1 is located north of West New Mexico Avenue and not within the scale of the 

figure.) Semi-annual detection monitoring has been conducted at this site since 1990. Data 
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evaluation performed by EPA Region VI personnel indicated a statistically significant 

in:rease in total organic carbon (TOC) concentration in downgradient wells, requiring 

assessment monitoring to be conducted. 

Holloman AFB submitted a Groundwater Assessment Monitoring Plan to the 

New Mexico Environment Department (NMED) and EPA Region VI in June 1991. The 

plan outlined procedures for determining if a release has occurred from the sewage lagoons. 

As a first step in the assessment monitoring program, one set of groundwater samples was 

collected from the detection monitoring wells and analyzed for TOC and Appendix IX 

organic constituents (including total cyanide and total sulfide). Samples were also collected 

for analysis of halogenated volatile organics as requested by EPA This sampling was con

ducted by Radian personnel on 3- 7 September 1991. 

1.2: Data Quality Objectives and Report Or&anization 

This report describes the sampling and analysis program with the following 

data quality objectives in mind: 

• Determine if there are hazardous constituents present in the 
groundwater as a result of waste management practices at the sewage 
lagoons; 

• Document field sampling procedures and analytical results; and 

• Provide data validation and a summary of quality assurance/quality 
control procedures. 

The remaining sections of this report describe the field procedures (Section 

2), quality control activities (Section 3), analytical results (Section 4), and significance of 

findings (Section 5). 
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2.0 FIELD PROCEDURES 

This section presents a summary of the field procedures. A subcontractor for 

EPA Region VI, PRC Environmental Management, Inc. (Albuquerque, NM), provided 

oversight for all field activities and collected split samples for quality assurance purposes. 

2.1 Sample Collection 

Each monitor well was initially measured for static water level and total depth 

before purging. Water levels were measured to the nearest 0.01 foot with an electric line. 

The volume of standing water contained in the well was calculated using the following 

formula: 

V = 7.48 x r2 h 

where, V = volume of water in the well (gal), 

r = radius of the well (ft), and 

h = height of the water column (ft). 

In order to ensure that groundwater samples were representative of the 

formation, each well was purged of 5 well volumes using a clean, dedicated Teflon bailer 

attached by steel connector to a rope. The bailer and rope were decontaminated prior to 

purging. Purge water was poured into a 5-gallon bucket and then into a 55-gallon drum for 

storage on-site. Purge water disposal is pending characterization of water samples collected 

from each well. 

Table 2-1 presents a sample collection summary. Groundwater samples were 

containerized, preserved as appropriate, and placed on ice in a cooler to maintain a 

temperature of approximately 4°C. Samples were shipped by overnight express mail to the 

analytical laboratories. All samples, with the exception of halogenated volatile organics 
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Table 2-1 

Sample Collection Summary 

3 September 1991 I MW-1 
I I 

09-91-002 sw -846:8010 

09-91-003 sw -846:8240 -

4 September 1991 I MW-4 09-91-004 Appendix IX, TOC/DOC EPA split (all 
I 

S-4 09-91-005 Appendix IX, TOC 

MW-6 09-91-006 Appendix IX, TOC Duplicate of 09-91-007 

N ~ I MW-6 09-91-007 Appendix IX, TOC I 
N I 

09-91-008 sw -846:8010 I Trip blank 

09-91-009 I sw -846:8240 Trip blank 

5 September 1991 I MW-2 I 09-91-010 I Appendix IX, TOC EPA split, including MS/MSD (all 
parameters) 

MW-5 I 09-91-012 I Appendix IX, TOC/DOC EPA split (all 

MW-7 I 09-91-015 I Aooendix IX, TOC 

6 September 1991 MW-8 09-91-016 Appendix IX, TOC 

MW-8 09-91-017 Appendix IX, TOC Matrix spike for 09-91-016 
(09-91-016 

MW-8 I 09-91-018 Appendix IX, TOC Matrix spike duplicate for 09-91-
(09-91-016 MSD) 016 

MW-3 I 09-91-019 Appendix IX, TOC/DOC EPA split (all parameters) 



Table 2-1 

(Continued) 

09-91-020 

09-91-021 Trip blank 

7 September 1991 S-2 09-91-011 

S-2 09-91-014 Appendix IX, TOC Equipment rinsate blank 

09-91-022 SW-846:8010 Trip blank 

09-91-023 sw -846:8240 Trip blank 

N 

c.!, • Appendix IX organic compounds were determined by the following analytical methods: SW-846:8010, 8080, 8140, 8150, 8240, 8270, 8280, 9012, and 9030. 

TOC - Total organic carbon by Method 415.2. 

DOC - Dissolved organic carbon (5 pm and 0.45 pm filter) by Method 415.2. 



(SW-846:8010), were shipped to Radian's laboratory in Austin, TX. Samples for analysis 

by EPA Method SW-846:8010 were analyzed by a subcontract laboratory (Environmental 

Science & Engineering, Inc., Englewood, CO). Standard chain-of-custody procedures were 

followed for sample handling. 

Quality control (QC) samples were collected for analysis by Radian/ES&E 

laboratories and included a field duplicate, matrix spike/matrix spike duplicate, and an 

equipment rinsate blank. Trip blanks for analysis by EPA Methods SW-846:8010 and SW-

846:8240 accompanied each sample shipment to the appropriate laboratory. In addition, 

quality assurance (OA) split samples were collected from wells MW-1, 2, 3, 4, and 5 and 

turned over to PRC personnel. These samples were analyzed by EPA's subcontract 

laboratory, PDP Analytical Services (Spring, TX). 

2.2 Measurement of Field Parameters 

Purge water samples were measured for field parameters including pH, 

conductivity, and temperature. Samples were collected by Radian personnel; measurements 

were made and recorded by PRC personnel. Readings were taken at 5-gallon intervals ( 4-

inch diameter wells) or 1-gallon intervals (2-inch diameter wells) unti15 well volumes were 

extracted. A final set of field parameter readings and the final water level were also taken 

after sampling each well. All field instruments were calibrated daily at the beginning and 

end of work. Appendix A contains a record of field parameters for this sampling event. 

2.3 Sample Filterin& for Dissolved Or&anic Carbon 

As requested by EPA Region VI, groundwater samples were collected for 

analysis of the. dissolved organic carbon (DOC) content. This was done by filtering 

groundwater samples and analyzing the filtrate for total organic carbon (TOC). The DOC 

sampling was conducted at four wells (MW-1, MW-3, MW-4, and MW-5) following 
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collection of samples for Appendix IX and unfiltered TOC. At least 5 additional gallons 

of water were purged from these wells after initial sampling, with field parameters measured 

at 1-gallon intervals. Two DOC samples were collected after field parameters were 

considered stabilized. Dissolved oxygen (DO) readings were also taken at these wells. 

Two types of DOC samples were collected at designated monitor wells. First, 

a sample was collected, filtered through a 5.0 micron {urn) filter into a clean beaker using 

a hand-operated pump, and containerized. The second DOC sample was filtered through 

a 0.45 p,m filter. The beaker was rinsed with distilled water after each sample was obtained. 

The filtering apparatus was also rinsed between samples. These measurements, in 

conjunction with the TOC analyses, provide a full range of the organic content of 

groundwater at this site. 

2.41 Personal Protective Equipment 

Radian personnel wore the following personal protective equipment (PPE) 

during sampling and decontamination activities: 

• Tyvek coveralls; 

• Latex inner gloves and nitrile outer gloves; 

• Safety glasses; and 

• Steel-toed boots. 

2.5 Decontamination and Waste Mana&ement Procedures 

All equipment associated with well purging and sampling including the electric 

lim~, bailers, and rope were thoroughly decontaminated prior to and after using at each well. 

The following decontamination sequence was followed: 
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• Wash with detergent water solution (potable water and Alconox®); 

• Rinse with distilled water; 

• Rinse with methanol; 

• Rinse with hexane; and 

• Place on aluminum foil to air dry. 

All PPE and other potentially contaminated equipment was containerized in 

labeled 55-gallon drums in the Radian field office compound. These drums will be disposed 

of through the Defense Reutilization and Marketing Office (DRMO). Other general waste 

associated with decontamination and sampling was placed in plastic garbage bags and 

disposed of as normal refuse through the on-Base disposal system. 

2.6 Documentation 

A record of field locations, sample numbers, and daily activities was kept by 

Radian personnel in a bound field logbook. Other pertinent data regarding well sampling 

were recorded on loose-leaf sheets and stored in a three-ring binder with chain-of-custody 

forms. PRC personnel recorded and maintained in a bound notebook the well purging and 

field sampling data, including the purge volume and field parameter measurements. 
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3.0 QUALI'IY CONTROL ACTMTIES 

This section presents a detailed description of quality control (QC) activities 

performed to ensure data reliability from the Appendix IX groundwater sampling. Details 

of subsequent analyses performed by Radian Analytical Services and Environmental Science 

& Engineering, Inc. (ESE) are included. 

Quality control data associated with the Holloman AFB samples indicate that 

the analyses were performed according to the reference protocols, that each analytical 

system was operated within acceptable performance criteria, and that measurement data 

we:re generally within expected limits of uncertainty. 

Quality assurance data associated with the Holloman AFB samples include 

field splits, matrix spike/matrix spike duplicate splits, and trip blanks. These samples were 

analyzed by PDP Analytical Services (Spring, TX), an EPA subcontract laboratory. 

3.1 OC Approach 

The QC program for the sampling at Holloman AFB was designed to fulfill 

two ·related purposes. First, by providing an organized framework for the sampling and 

analytical efforts, the program controlled data quality to ensure that the objectives of the 

assessment monitoring program were achieved. This goal was accomplished by defining 

protocol for critical aspects of the measurement effort, including: 

• Sample collection, preservation, and storage; 

• Sample analysis; 

• Calibration of instrumentation and apparatus; and 
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• Internal quality control. 

The second purpose of the QC program was to assess data quality. Quality 

control data help identify and define the qualitative and quantitative limitations associated 

with the measurement data. The key QC procedures used to evaluate this project's data 

quality were: 

• Blank sample results; 

• Duplicate sample analyses; 

• Matrix spike recoveries; 

• Surrogate spike recoveries; and 

• Maximum holding time requirements. 

The results of these analyses are described in Section 3.2 

3.1.1 Blank Samples 

Blank samples qualitatively ensure that the analytes detected in field samples 

are characteristic of the media samples and not artifacts of the sampling and/or analytical 

process. 

Laboratory (reagent) blanks address only the analytical process. Typically, one 

blank is included with each batch of samples analyzed. They demonstrate that all glassware, 

reagents, and instrumentation are interference-free. Each time a set of samples is extracted, 

or the reagent changed, a laboratory blank is processed as a safeguard against chronic 

laboratory contamination. 
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Field blanks, also called equipment rinsates, reflect the combined effects of 

sample collection, handling, transportation, storage, and analysis. Since it is often not 

feasible to resample when field blanks indicate possible sample contamination, field blank 

data are used to define the qualitative limitations of the associated measurement data. The 

presence of analytes of interest in either the field or laboratory blanks suggests that 

corresponding field samples may have been similarly contaminated and that results for these 

a:nalytes should be considered suspect. If the blank data show a given analyte at widely 

varying concentrations, or at concentrations comparable to those for field samples, then the 

field sample results should be viewed as possible false positives for that analyte. 

Trip blanks are sealed vials containing organic-free water which is prepared 

in the laboratory, shipped to the field with the empty sample containers, and returned to the 

laboratory with the collected samples. They qualitatively assure that volatile organic 

compounds detected in the samples are characteristic of the media samples and are not 

rutifacts of the systems of transportation of the samples to the laboratory, or sample storage 

ptior to analysis. 

3.1.2 Field Duplicate Samples 

Field duplicate samples provide a way to measure overall precision. The 

aillalysis of duplicate samples involves replicating sample collection (and the associated 

sample handling activities), as well as the sample preparation and analysis. Variability in 

dlllplicate sample results typically includes a component attributable to inherent non

homogeneity of the sample matrix. Precision estimates, based on duplicate sample results, 

incorporate both sampling and analytical variability. 
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3.1.3 Matrix and Surrogate Spikes 

Two types of spikes are typically part of the QC protocol for the analysis of 

orgamc compounds by gas chromatography (GC) and gas chromatography/mass 

spectrometry (GC/MS). They are matrix-spiked samples and surrogate-spiked samples. The 

QC protocol for this project also includes matrix-spiked samples for the analysis of cyanide, 

sulfide, and total organic carbon. 

Matrix spike samples are field samples in which known amounts of the 

analytes of interest have been added. Both a spiked and an unspiked sample aliquot are 

analyzed. The difference in results for the two aliquots is calculated and compared to the 

amount of spike added before sample preparation. Since actual samples are used for the 

recovery determination, any matrix effects are taken into consideration. Usually expressed 

as a percentage of the amount spiked, spike recovery can be considered a measure of 

accuracy in the actual sample matrix. For a single sample, this includes the combined 

effects of bias, or systematic error, and variability due to imprecision. Analytical precision 

is measured by calculating the relative percent difference (RPD) between the analysis of a 

matrix spike sample and a matrix spike duplicate. Recovery check spikes are similar to 

matrix spikes, except that the matrix is laboratory pure water. Quality control check samples 

(QCCS) are similar to recovery checks, except that the QCCS spike is from an independent 

source. 

Surrogate spike samples are similar to matrix spikes, except that an unspiked 

aliquot is not analyzed. Samples are spiked with a mixture of surrogate compounds 

chemically similar to the species of interest, but not expected to be present in the actual 

field samples. Recovery of these surrogate compounds gives an estimate of the effectiveness 

of the extraction and analysis for that single sample. 
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3.1.4 Maximum Holding Times 

Maximum holding times are established for each method to prevent possible 

loss over time of compounds of interest that may be contained in the samples. Compounds 

of interest may be lost due to biological degradation or volatilization. Samples analyzed for 

hallogenated volatile organics (Method 8010), organochlorine pesticides and PCBs (Method 

8080), organophosphorus pesticides (Method 8140), chlorinated herbicides (Method 8150), 

volatile organics (Method 8240), semivolatile organics (Method 8270), and dioxins and 

furans (Method 8280) are particularly susceptible to these types of losses. 

3.2 Summary of Quality Control Results 

A total of 22 groundwater samples (10 field and 12 QC) were collected 

between 3 and 7 September 1991. The samples were analyzed by EPA Methods 8010 

(halogenated volatile organics), 8080 (organochlorine pesticides and PCBs ), 8140 

(organophosphorus pesticides), 8150 (chlorinated herbicides), 8240 (volatile organics), 8270 

(semivolatile organics), 8280 (dioxins and furans); 9012 (total cyanide), 9030 (total sulfide), 

and 415.2 (total organic carbon). All samples were analyzed by Radian Corporation except 

for the Method 8010 samples which were analyzed by ES&E. Quality control data indicate 

that the analyses were performed according to the reference protocols, that each analytical 

system was operated with acceptable performance criteria, and that measurement data were 

generally within expected limits of uncertainty. 

~~ 

The analytical hold times specifiedATa e 2-2 of the "Analytical Plan for 

Groundwater Assessment Monitoring" (Radian, 1991) were not exceeded. 

Quality control data also show where limitations exist with the field sample 

mc::asurement results. Based on adherence to pre-established acceptance criteria for spike 
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recoveries and blank sample results, the most significant areas of potential limitations in the 

measurement data include the following: 

Halogenated Volatile Organics 

• Chloroform, bromodichloromethane, and dibromochloromethane were 
detected in the equipment blank above the detection limits; 

• Recoveries for methylene chloride (50 and 45 percent) were below the 
laboratory acceptance criteria of 80 - 120 percent recovery in both 
matrix-spiked samples; and 

• Recovery for methylene chloride (73 percent) in the method spike 
sample was also below the acceptance criteria. 

Organochlorine Pesticides and PCBs 

• Five of the fourteen 2,4,5,6-tetrachloro-m-xylene surrogate spike 
samples were outside the acceptance criteria of 20 - 142 percent 
recovery. 

• In one matrix spike sample and in one recovery check sample, 
recoveries for aldrin and heptachlor were below acceptance criteria. 

• In all of the QCCS samples, the recovery for aldrin was below 
acceptance criteria. In the two QCCS samples that were spiked with 
heptachlor, both recoveries were below acceptance criteria. 

• High variability was noted in the recovery check duplicate pair. 

Chlorinated Herbicides 

• Results for 2 of the 14 surrogate recoveries were below the acceptance 
criteria of 58 - 146 percent recovery. 
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Volatile Organics 

• Chloroform, bromodichloromethane, and methylene chloride were the 
only volatile compounds reported above the detection limit in the 
equipment blank; and 

• Methylene chloride was detected in one trip blank above the detection 
limit. 

Semivolatile Organics 

• Bis(2-ethylhexyl)phthalate was reported above the detection limit in 
the equipment blank; and 

• Eight of 84 surrogate recoveries were outside the method acceptance 
criteria. 

Total Organic Carbon 

• Variability in the field duplicate pair was 61 percent relative percent 
difference (RPD). 

The quality control data and the potential problems cited above are discussed 

in more detail below. The most significant problems were clearly the poor recoveries in the 

organochlorine pesticides and PCBs surrogate spike, matrix spike, recovery check, and 

QCCS samples. Although other recoveries outside of control limits and blank contamination 

we:re reported, these were relatively minor, but should be considered in interpreting the 

field sample measurement data. Measurement precision, discussed in subsequent sections, 

was also acceptable considering the concentration levels. 
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3.2.1 Halogenated Volatile Organics- SW 8010 

Groundwater samples were analyzed for halogenated volatile organics 

according to EPA Method 8010. These analyses were performed by ES&E. Results for 

analyses of blanks, surrogate spikes, matrix spikes, and duplicate samples are discussed in 

detail below. Chloroform (17.8 f.lg/L), bromodichloromethane (7.71 f.lg/L), and 

dibromochloromethane (3.32 f.lg/L) were detected in the equipment blank above the 

detection limits. Recoveries for methylene chloride (50 and 45 percent) were below the 

laboratory acceptance criteria of 80 - 120 percent recovery in both spiked samples. 

Recovery for methylene chloride (73 percent) in the method spike sample was also below 

the acceptance criteria. 

Blank Sample Results 

One method blank was analyzed for halogenated volatile organics to control 

and assess laboratory contamination. In addition, one equipment blank and four trip blanks 

were analyzed. Chloroform, bromodichloromethane, and dibromochloromethane were the 

only volatile compounds reported above the detection limit in the equipment blank. 

Nothing was detected above the detection limit in the method blank or the trip blanks. A 

summary of blank data is presented in Table 3-1. This table contains only analytes with 

detected concentrations. 

Laboratory Blank -- Laboratory blanks provide a measure of laboratory 

contamination associated with either the analytical or extraction procedures. No compounds 

were detected in concentrations above the detection limit in the laboratory blank. 

Methylene chloride (1.21 #g/L) was detected at less than the detection limit (2 f.lg/L). 
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Table 3·1 

Summary of Blank Results 

chloride 1.21 2.00 

lEquipment Blank 

Chloroform 17.8 0.100 

JBromodichloromethane 7.71 0.130 

JDibromochloromethane 3.32 0.200 

Volatile Organics- SW 8240 

Blank 

1, 1-Dichloroethene 0.88 5.0 

1,1-Dichloroethene 0.91 5.0 

Jl, 1-Dichloroethene 0.89 5.0 

chloride 4.8 5.0 

Methylene chloride 3.2 5.0 

Methylene chloride 1.8 5.0 

Toluene 0.33 5.0 

Toluene 0.24 5.0 

Toluene 0.28 5.0 

Blank 

~J:ethylene chloride 6.0 5.0 

Equipment Blank 

Methylene chloride 11.0 5.0 
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Table 3-1 

(Continued) 
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Rinsate Blank-- One rinsate blank (field equipment blank) was collected and 

analyzed for halogenated volatile organics. Since dedicated bailers were used, no cross

contamination between wells should have occurred. Chloroform (17.8 11-g/L), 

bromodichloromethane (7.71~J.g/L), and dibromochloromethane (3.3211-g/L) were detected 

above the detection limits. This suggests there was no serious contamination in the 

sampling and analytical process, with the possible exception of chloroform contamination. 

Chloroform was not detected in any of the blank analyses or the field sample analyses; 

thc:~refore, this suggests that the chloroform detected in the rinsate may be a spurious false 

positive or the halomethanes may have been present only in the field equipment blank 

source water. 

Trip Blanks-- Four trip blanks were analyzed for halogenated volatile organics 

to monitor the integrity of sample storage collection, and transportation procedures. No 

target analytes were detected in the trip blanks. 

Surrogate Spike Recoveries 

One surrogate standard, 1,4-bromofluorobenzene, was added to every sample 

analyzed for halogenated volatile organics by GC to monitor extraction efficiency and, to 

the:~ extent the chemical behavior of the surrogate compounds model that of the target 

an:alytes, to provide estimates of measurement accuracy. Recoveries of the surrogate 

compound were compared with laboratory specifications for evidence of potential problems. 

A summary of the surrogate recoveries is presented in Table 3-2. The mean percent 

rec:overy obtained for the Method 8010 surrogate spike was 99 percent. All recoveries were 

wi1thin the acceptance criteria. 
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Table 3-2 

Summary of Surrogate Spike Recoveries 

lialop:oated Volatile Orpnica- SW 8010 

1,4-Bromofluorobenzene I 59-143 I 99 I 8 I 20 I 83 I 110 I 0 

Orpoocblorine Pesticidea and PCo. - SW 8080 

Dibutylclorendate 24-154 113 I 6 I 14 I 96 I 121 I 0 

2,4,5,6-Tetrachloro-m-xylene 20-142 I 42 I 35 I 14 I 0 I 90 I 5 

Orpnophospborul Pesticides - SW 8140 

Triphenylphosphate I 52-133 I 91 I 5 I 14 I 84 I 102 I 0 
w II Ollorinatcd Herbic:idea - sw 8150 I ...... 
N 

2,4-Dichlorophenylacetic acid I 58-146 I 71 I 23 I 14 I 20 I 91 I 2 

Volatile Orpnica - SW 8240 

I 76-114 102 3 18 97 108 0 

86-115 97 2 18 93 100 0 

88-110 102 1 18 99 105 0 

10-123 I 43 I 22 14 I 12 I 78 I 0 

43-116 71 21 14 32 98 I 2 

21-100 42 28 14 3 85 I 5 

35-114 92 6 14 80 99 0 

10-94 52 26 14 9 90 1 

33-141 118 6 14 108 129 0 



Table 3-2 

(Continued) 

40-120 89 2 12 85 92 0 

40-120 80 4 12 74 89 0 

40-120 86 3 12 82 91 0 

40-120 86 2 12 83 90 0 

40-120 89 2 12 85 93 0 

40-120 87 4 12 80 94 0 
II I.J ''I I. I 

w 
I ..... 

w 



Matrix Spike Recoveries 

One sample pair was selected for spiking with target analytes to assess matrix 

effects on analyte recovery. Analyte recovery was compared with laboratory acceptance 

criteria for evidence of matrix effects on analytical accuracy. Recovery data for the seven 

matrix spike compounds, methylene chloride, 1, 1-dichloroethylene, chloroform, 

bromodichloromethane, trichloroethene, dibromochloromethane, and chlorobenzene, are 

summarized in Table 3-3. Recoveries for methylene chloride (50 and 45 percent) were 

below the laboratory acceptance criteria of 80-120 percent recovery in both spiked samples. 

These results suggest that methylene chloride would be detected in the field samples, 

however, the results might be biased low. Recovery for methylene chloride (73 percent) in 

the method spike sample was also below the acceptance criteria of 80-120 percent. This 

result also suggests that methylene chloride results would be biased low. Methylene chloride 

was not detected in any of the field samples. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8010 are presented in Table 3-4. 

The precision ranged from 1 to 13 percent relative percent difference (RPD) for the seven 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

One duplicate sample pair was collected and analyzed. No compounds were 

detected in either sample. 
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Table 3-3 

Summary of Spike Results 

des- SW 8010 

chloride 80-120 508 458 738 

1, l-Dichloroethylene 28-167 108 100 101 

Chloroform 80-120 91 104 107 

Bromodichloromethane 80-120 94 89 99 

Trichloroethene 35-146 98 101 105 
w II Dibromochloromethane 80-120 108 111 110 I 
........ 
ll'l --

Chlorobenzene I 38-150 I 105 I 104 I 105 

Recovery Recovery 
Organochlorine Pesticides and PCBs - I I 0991-016 MS I 0991-016 MSD I Check Check 
sw 8080 

Aldrin 42-122 368 52 148 I 55 

gamma-BHC 32-127 78 78 44 I 85 

4,4'-DDT 25-160 83 I 84 I 52 I 97 

Dieldrin 36-146 81 82 47 87 

Endrin 30-147 113 111 46 91 

Heptachlor I 84-111 I 258 40 11a I 55 



Table 3-3 

(Continued) 

Organochlorine Pesticides and PCBs - I I QCCS I QCCS I QCCS I QCCS 
sw 8080 

Aldrin 20-141 0 0 6a 148 

63-147 115 NS NS 97 

4,4'-DDT 43-140 78 NS NS 82 

Dieldrin 50-126 81 I NS I NS I 72 

(j.) 11 Endrin 25-142 NS I 64 I 73 I NS 
I ..... 

II Heptachlor I I 0\ 20-164 1 I NS I NS I 12 

Recovery I Recovery 
Organophosphorus Pesticides - SW 8140 0991-06 MS 0991-06 MSD I Check Check 

Disulfoton D-134 82 79 I 74 I 65 

parathion 37-137 90 87 I 86 I 79 

Phorate 21-113 91 85 84 62 

Organophosphorus Pesticides - SW 8140 QCCS QCCS QCCS QCCS 

Disulfoton 20-118 103 61 98 

parathion 50-124 100 78 82 

Phorate 28-121 83 56 96 



Table 3-3 

(Continued) 

Recol'ery Recoyery 
Chlorinated Herbicides - SW 8150 0991-016 MS 0991-016 MSD Check Check 

2,4-D 50-149 86 92 91 96 

Dinoseb 20-158 61 76 52 69 

2,4,5-T 67-169 100 105 109 110 

-TP 51-144 87 93 97 103 

Chlorinated Herbicides - SW 8150 QCCS QCCS QCCS w 
I - 2,4-D 20-164 89 52 92 .....:1 

Dinoseb 20-166 61 I 33 I 71 

2,4,5-T I 20-181 104 78 I 110 
I 

49-138 95 67 I 99 

ics- SW 8240 0991-016 MS 0991-016 MSD 

Benzene 76-127 102 98 

Chlorobenzene 75-130 96 I 96 

I, 1-Dichloroethene 61-145 95 91 

Toluene 76-125 105 104 

Trichloroethene 71-120 103 103 



Table 3-3 

(Continued) 

Acenaphthene 46-118 I 74 I 73 

4-Chloro-3-methylphenol 23-97 I 60 I 64 

2-Chlorophenol 27-123 I 64 I 66 

-Dichlorobenzene 36-97 I 48 I 45 

- Dinitrotoluene 24-96 T 86 I 88 
w I N-Nitrosodipropylamine I 41-116 I 85 I 86 I 
~ 
00 

4-Nitrophenol 10-80 45 52 

Pentachlorophenol 9-103 23 28 

Phenol 12-89 59 60 

26-127 90 I 93 

1,2,4-Trichlorobenzene I 39-98 56 -1 61 



Table 3-3 

(Continued) 

Semivolatile Ornnlcs - SW 8270 

Acenaphthene 20-147 75 50 93 

41-149 53 64 105 

31-151 46 74 97 

1,4-Dichlorobenzene 25-129 37 248 I 74 

2,4-Dinitroto1uene 49-131 97 89 I 104 
w I N-Nitrosodipropy1amine I 40-138 I 68 I 50 I 95 I ..... 
\0 

4-Nitrophenol I 20-146 13a 66 99 
I 

20-159 24 75 103 

Phenol 22-148 50 64 97 

Pyrene 46-142 82 105 104 

1,2,4-Trichlorobenzene 7-138 56 32 77 

Water Quality 0991-016 MS 0991-016 MSD LCS LCS 

Total Organic Carbon- 415.2 75-125 98 107 102 99 

Total Cyanide- SW 9012 75-125 98 96 97 91 

Total Sulfide - SW 9030 75-125 105 102 95 95 



Table 3-3 

(Continued) 

Water Quality LCS LCS 

Total Carbon - 415.2 75-125 103 93 

Total - sw 9012 75-125 87 113 

Total Sulfide - SW 9030 75-125 94 94 

8 Outside acceptance criteria. 

w NS - Not spiked. 

~ D - Detected. 

LCS - Laboratory Control Sample. 

QCCS - Quality Control Check Sample. 



Table 3-4 

Summary of Matrix Spike Duplicates 

Halop:oatcd Volatile OrpDic:a - SW 8010 

Methylene chloride 09-91-016 I 50 I 45 I 11 I ~25 

1,1-Dichloroethylene 09-91-016 I 108 I 100 I 8 I ~25 

Chloroform 09-91-016 91 104 13 ~ 

Bromodichloromethane 09-91-016 94 89 5 ~ 

Trichloroethene 09-91-016 98 101 3 ~25 

Dibromochloromethane 09-91-016 108 111 3 ~25 

w II Chlorobenzene 09-91-016 105 104 1 ~25 I 
N 
~ 

II Orpnocblorine Pcsticidcs and PCBs - sw 8080 

Aldrin 09-91-016 36 52 36 I ~50 

gamma-BHC 09-91-016 78 78 0 I ~50 

4,4'-DDT 09-91-016 83 I 84 I 1 I ~50 --
Dieldrin 09-91-016 81 82 1 ~50 

Endrin 09-91-016 113 111 2 ~50 

Heptachlor 09-91-016 25 40 46 ~50 

Aldrin Recovery Check 14 55 1198 I ~50 

gamma-BHC I Recovery Check 44 85 64a I ~50 

4,4'-DDT I Recovery Check 52 97 60a I ~50 

Dieldrin I Recovery Check 47 87 60a I ~50 

Endrin I Recovery Check 46 91 66a I ~50 

Heptachlor I Recovery Check 11 55 1338 I ~50 



Table 3-4 

(Continued) 

Orpnopbospborul PCBtiddca - SW 8140 

Disulfoton I 09-91-016 82 79 4 :sso 

Methyl parathion 09-91-016 90 87 3 :sso 

Phorate 09-91-016 91 85 7 :sso 
Disulfoton Re(X)Yery Check 74 65 13 :sso 

Methyl parathion Recovery Check 86 79 8 :sso 

Phorate Recovery Check 84 62 30 I :sso 
w II Cblorinated Herbicides - sw 8150 I 

~ 
.. 2,4-D 09-91-016 86 92 7 :sso 

Dinoseb 09-91-016 61 76 22 :sso 

2,4,5-T 09-91-016 100 105 5 :sso 

2,4,5-TP 09-91-016 87 93 7 I :sso 

2,4-D Recovery Check 91 96 5 :sso 

Dinoseb I Recovery Check 52 69 28 :sso 

2,4,5-T I Recovery Check 109 110 1 :s50 

2,4,5-TP I Recovery Check 97 103 6 :s50 



Table 3-4 

(Continued) 

Volatile OrpDic:a - SW 8240 

Benzene I 09-91-016 102 98 4 ~50 

Chlorobenzene 09-91-016 96 96 0 ~50 

1,1-Dichloroethene 09-91-016 95 91 4 ~50 

Toluene 09-91-016 105 104 1 ~50 

Trichloroethene 09-91-016 103 103 0 ~50 

Semiwolatile OrpDic:a - sw 8270 

w II Acenaphthene I 09-91-016 I 74 I 73 I 1 I ~50 
I 

~ 4-Chloro-3-methylphenol 09-91-016 60 64 6 I ~50 

2-Chlorophenol 09-91-016 64 66 3 I ~50 

1,4-Dichlorobenzene 09-91-016 48 45 6 ~50 

2,4-Dinitrotoluene 09-91-016 86 88 2 ~50 

N-Nitrosodipropylamine 09-91-016 85 86 1 ~50 

4-Nitrophenol 09-91-016 45 52 14 ~50 

Pentachlorophenol 09-91-016 23 28 20 !!:50 

Phenol 09-91-016 59 60 2 !!:50 

Pyrene 09-91-016 90 93 3 !!:50 

1,2,4-Trichlorobenzene 09-91-016 56 61 9 ~50 



Table 3-4 

(Continued) 

Walel' Quality 

Total -sw 9012 09-91-016 98 107 9 S20 

Total Sulfide - SW 9030 09-91-016 98 96 2 ~20 

Total Organic Carbon- 415.2 09-91-016 105 102 3 ~20 

8 Outside acceptance criteria of RPD~ 50%. 
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3J:.2 Organochlorine Pesticides and PCBs - SW 8080 

Groundwater samples were analyzed for organochlorine pesticides and PCBs 

ac1cording to Method 8080. Five of the fourteen 2,4,5,6-tetrachloro-m-xylene surrogate spike 

samples were outside the acceptance criteria of 20- 142 percent recovery. In one matrix 

sp:ike sample and in one recovery check sample, recoveries for aldrin and heptachlor were 

below acceptance criteria. In all of the aces samples, the recovery for aldrin was below 

ac,ceptance criteria. In the two aces samples that were spiked with heptachlor, both 

re~:overies were below acceptance criteria. High variability was noted in the recovery check 

duplicate pair. Results for analyses of blanks, surrogate spikes, matrix spikes, and duplicate 

samples are discussed below. 

Blank Sample Results 

As a check against possible analytical contamination, two reagent blanks and 

one field rinsate blank were analyzed for pesticides and PCBs according to EPA Method 

8080 procedures. No target compounds were detected in any of the blank samples. This 

suggests no measurable contamination in the sampling or analytical processes. 

Surrogate Spike Recoveries 

Samples analyzed for pesticides and PCBs by Method 8080 were spiked with 

two surrogates. The method requires that only one surrogate spike in each sample be within 

acceptance criteria. The mean percent recovery, the standard deviation of recoveries, the 

ac,ceptance criteria for individual sample recoveries, and the number of recoveries outside 

th•~ acceptance criteria are presented in Table 3-2. 
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Surrogate recoveries for dibutylclorendate showed acceptable measurement 

accuracy for the pesticide/PCB analysis. All results for dibutylclorendate were within 

acceptance criteria. The mean recovery was 113 percent with a 6 percent standard 

deviation. The recoveries for 2,4,5,6-tetrachloro-m-xylene were more variable. Five of the 

fourteen samples were outside the acceptance criteria of 20 - 142 percent recovery. The 

mean recovery was 42 percent with a standard deviation of 35 percent. However, since all 

the dibutylclorendate recoveries were within acceptance criteria, these results are considered 

acceptable. 

Matrix Spike Results 

One duplicate pair was spiked with a standard solution containing aldrin, 

gamma-BHC, 4,4' -DDT, dieldrin, endrin, and heptachlor. Analyte recovery was compared 

with method specified limits for evidence of matrix effects on analytical accuracy. Method 

8080 recovery acceptance criteria and the actual recoveries are presented in Table 3-3. 

In one matrix spike sample, recoveries for aldrin (36 percent) and heptachlor 

(25 percent) were below acceptance criteria. Recoveries for aldrin (14 percent) and 

heptachlor (11 percent) were also below acceptance criteria in one of the recovery check 

duplicate samples. The matrix spike sample was reanalyzed to verify recoveries. All other 

recoveries were within acceptance criteria. 

Four QCCS samples were analyzed to demonstrate laboratory capability. In 

all of the QCCS samples, the recovery for aldrin was below acceptance criteria. In the two 

QCCS samples that were spiked with heptachlor, both recoveries were below acceptance 

criteria. Aldrin and heptachlor are low boiling matrix spike compounds; these compounds 

could potentially have been lost during the extraction process. These results suggest that 
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reported field concentrations for Method 8080 may be biased low. Since organochlorine 

pe:sticides were reported in the field samples, all of the wells were resampled for pesticides 

and PCBs by Method 8080. These results are discussed in "Results of Confirmation 

Sampling and Comparison to Appendix IX Sampling," (Radian, April 1992). Therefore, the 

potential low bias for these low boiling compounds should not adversely affect the overall 

project and the conclusions made as a result of the Appendix IX and confirmation sampling. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8080 are presented in Table 3-4. 

The precision ranged from 0 to 46 percent relative percent difference (RPD) for the six 

spike compounds. These results indicate acceptable precision. 

Recovery check duplicates results ranged from 60 to 133 percent RPD. These 

results indicate poor repeatability for this duplicate pair. The higher than expected 

variability may be attributable to the low spike recoveries in one of the duplicate samples. 

Duplicate Sample Results 

No pesticides or PCBs were detected in the field duplicate sample. 

3.:t3 Organophosphorus Pesticides- SW 8140 

Groundwater samples were analyzed for organophosphorus pesticides 

according to EPA Method 8140. Results from analyses of blanks, surrogate spikes, matrix 

spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two laboratory blanks were analyzed for organophosphorus 

pesticides according to Method 8140 procedures to control and assess background 

contamination. No target analytes were detected in any of the blanks in concentrations at 

or above the detection limit. 

Surrogate Spike Recoveries 

One surrogate compound, triphenylphosphate, was added to each sample 

analyzed for organophosphorus pesticides. The mean percent recovery, the standard 

deviation of recoveries, the acceptance criteria for individual sample recoveries, and the 

number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recovery obtained for the Method 8140 surrogate spike was 

91 percent. All recoveries were within the acceptance criteria. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

disulfoton, methyl parathion, and phorate prior to sample preparation to assess matrix 

effects on analyte recovery. Analyte recovery was compared with recommended recovery 

limits for evidence of matrix effects on analytical accuracy. Method 8140 acceptance criteria 

and the actual recoveries obtained are presented in Table 3-3. 

Recoveries reported for all three spiking compounds were within acceptance 

criteria for both matrix spike samples and for both recovery check duplicate samples. 
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Three QCCS samples were also analyzed. Recoveries for all spiking 

compounds in the three samples were within acceptance criteria. These recoveries indicate 

acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8140 are presented in Table 3-4. 

The precision ranged from 3 to 7 percent relative percent difference (RPD) for the three 

sp:ike compounds. These results indicate acceptable precision. 

Recovery check duplicate results are presented in Table 3-4 for Method 8140. 

The precision ranged from 8 to 30 percent RPD for the three compounds. These results 

also indicate acceptable precision. 

Duplicate Sample Results 

No pesticides were detected in the field duplicate sample. 

3.2.4 Chlorinated Herbicides- SW 8150 

Groundwater samples were analyzed for chlorinated herbicides according to 

EJ> A Method 8150. Results for 2 of the 14 surrogate recoveries were below the acceptance 

criteria of 58 - 146 percent recovery. Results from analyses of blanks, surrogate spikes, 

matrix spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two laboratory blanks were analyzed for chlorinated 

herbicides according to Method 8150 procedures to control and assess background 

contamination. No target analytes were detected in any of the blanks in concentrations at 

or above the detection limit. 

Surrogate Spike Recoveries 

One surrogate compound, 2,4-dichlorophenylacetic acid, was added to each 

sample analyzed for chlorinated herbicides. The mean percent recovery, the standard 

deviation of recoveries, the acceptance criteria for individual sample recoveries, and the 

number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recovery obtained for the Method 8150 surrogate spike was 

71 percent. Results for 2 of the 14 recoveries were below the acceptance criteria of 58 - 146 

percent recovery. Despite two recoveries outside the normal recovery limits, the mean 

recovery (71 percent) was within method acceptance criteria. The data are considered 

acceptable for the intended purpose. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

2,4-D, dinoseb, 2,4,5-T, and 2,4,5-TP prior to sample preparation to assess matrix effects on 

analyte recovery. Analyte recovery was compared with recommended recovery limits for 

evidence of matrix effects on analytical accuracy. Method 8150 acceptance criteria and the 

actual recoveries obtained are presented in Table 3-3. 
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Recoveries reported for all four spiking compounds were within acceptance 

criteria for both matrix spike samples and for both recovery check duplicate samples. 

Three QCCS samples were also analyzed. Recoveries for all spiking 

compounds in the three samples were within acceptance criteria. These recoveries indicate 

acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8150 are presented in Table 3-4. 

The precision ranged from 5 to 22 percent relative percent difference (RPD) for the four 

spike compounds. These results indicate acceptable precision. 

Recovery check duplicate results are presented in Table 3-4 for Method 8150. 

The precision ranged from 1 to 28 percent RPD for the four compounds. These results also 

indicate acceptable precision. 

Duplicate Sample Results 

No chlorinated herbicides were detected in the field duplicate sample. 

3J:.s Volatile Organics- SW 8240 

Groundwater samples were analyzed for volatile organics according to EPA 

M1ethod 8240. Chloroform, bromodichloromethane, and methylene chloride were the only 

volatile compounds reported above the detection limit in the equipment blank. Methylene 

chloride was detected in one trip blank above the detection limit. Results from analyses of 

blanks, surrogate spikes, matrix spikes, and duplicate samples are discussed below. 
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Blank Sample Results 

Three system blanks were analyzed for volatile organics to control and assess 

laboratory contamination. In addition, one equipment blank and four trip blanks were 

analyzed. Chloroform, bromodichloromethane, and methylene chloride were the only 

volatile compounds reported above the detection limit in the equipment blank. Methylene 

chloride was detected in one trip blank above the detection limit. Nothing was detected 

above the detection limit in the system blanks. A summary of blank data is presented in 

Table 3-1. This table contains only analytes with detected concentrations. 

Laboratory Blank -- Laboratory blanks provide a measure of laboratory 

contamination associated with either the analytical or extraction procedures. No compounds 

were detected in concentrations above the detection limit in the laboratory blank. 1,1-

Dichloroethene (0.88 JJ-g/L, 0.91 JJ-g/L, and 0.89 JJ-g/L), methylene chloride (4.8 JJ-g/L, 3.2 

JJ-g/L, and 1.8 JJ-g/L) and toluene (0.33 JJ-g/L, 0.24 JJ-g/L, and 0.28 JJ-g/L) were detected at 

concentrations less than the detection limit (5 JJ-g/L). 

Rinsate Blank-- One rinsate blank (field equipment blank) was collected and 

analyzed for volatile organics. Chloroform (21 JJ-g/L), bromodichloromethane (7.7 JJ-g/L), 

and methylene chloride (11 JJ-g/L) were detected above the detection limits. This suggests 

there was no serious contamination in the sampling and analytical process, with the possible 

exception of chloroform and methylene chloride contamination. Chloroform was not 

detected in any of the blank analyses or the field sample analyses; therefore, this suggests 

that the chloroform detected in the rinsate may be a spurious false positive. Methylene 

chloride was detected in four samples at approximately 10 to 15 JJ-g/L. 

Trip Blank--Four trip blanks were analyzed for volatile organics to monitor 

the integrity of sample collection, storage, and transportation procedures. Methylene 
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chloride was detected in one trip blank (6.0 #g/L) above the detection limit (5.0 #g/L). No 

other compounds were detected in the trip blanks. 

Surrogate Spike Recoveries 

Three surrogate compounds, 1,4-bromofluorobenzene, 1,2-dichloroethene-d4, 

and toluene-dg, were added to each sample analyzed for volatile organics. The mean 

percent recovery, the standard deviation of recoveries, the acceptance criteria for individual 

sample recoveries, and the number of recoveries outside the acceptance criteria are 

pr~esented in Table 3-2. 

The mean percent recoveries were: 97 percent for 1,4-bromofluorobenzene, 

102 percent for dichloroethene-d4, and 102 percent for toluene-d8• Results for all recoveries 

we:re within acceptance criteria. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

benzene, chlorobenzene, 1,1-dichloroethene, toluene, and trichloroethene prior to sample 

pn;!paration to assess matrix effects on analyte recovery. Analyte recovery was compared 

with recommended recovery limits for evidence of matrix effects on analytical accuracy. 

M1ethod 8240 acceptance criteria and the actual recoveries obtained are presented in Table 

3-3. 

Recoveries reported for all five spiking compounds were within acceptance 

criteria for both matrix spike samples. 
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Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8240 are presented in Table 3-4. 

The precision ranged from 0 to 4 percent relative percent difference (RPD) for the five 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

Methylene chloride was detected in the field duplicate pair. The precision was 

57 percent RPD for this compound. The possibility exists that this compound is reported 

in the field sample due to contamination. 

3.2.6 Semivolatile Organics - SW 8270 

Groundwater samples were analyzed for semivolatile organics according to 

EPA Method 8270. Bis(2-ethylhexyl)phthalate was reported above the detection limit in the 

equipment blank. Eight of 84 surrogate recoveries were outside the method acceptance 

criteria. Results from analyses of blanks, surrogate spikes, matrix spikes, and duplicate 

samples are discussed below. 

Blank Sample Results 

Two reagent blanks and one equipment blank were analyzed for semivolatile 

organics to control and assess laboratory contamination. Bis(2-ethylhexyl)phthalate was 

reported above the detection limit in the equipment blank. Nothing was detected above the 

detection limit in the reagent blanks. A summary of blank data is presented in Table 3-1. 

This table contains only analytes with detected concentrations. 
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Bis(2-ethylhexyl)phthalate was detected in the equipment blank at 12 }lg/L, 

above the detection limit of 10 }lg/L. Two compounds, di-n-octylphthalate (1.4 }lg/L) and 

bis(2-ethylhexyl)phthalate (1.0 }lg/L) were detected in one reagent blank at less than the 

detection limit (10 }lg/L). Since these two compounds were not detected in the field 

samples, these levels of contamination should not be a concern. 

Surrogate Spike Recoveries 

Two groups of surrogates, representing acid and base/neutral extractable 

compounds, were added to each sample analyzed for semivolatile organics. The acid 

surrogate compounds were 2,4,6-tribromophenol, 2-fluorophenol, and phenol-d5• The 

base /neutral surrogate compounds were 2-fluorobiphenyl, nitrobenzene-d5, and terphenyl-d14' 

Surrogate recoveries were compared with method specifications for evidence of analytical 

problems or significant matrix effects. The surrogate spike recovery data are summarized 

in Table 3-2. 

The mean percent recoveries obtained for the Method 8270 surrogate spikes 

ranged form 42 to 118 percent. Of 84 results (six compounds and 14 analyses), all but eight 

re1coveries were within the method acceptance criteria. Surrogate recoveries in blank 

samples showed the analytical system to be in a state of control. These data indicate good 

analytical control throughout the analyses. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

acenaphthene, 4-chloro-3-methylphenol, 2-chlorophenol, 1,4-dichlorobenzene, 2,4-

dinitrotoluene, n-nitrosodipropylamine, 4-nitrophenol, pentachlorophenol, phenol, pyrene, 

and 1,2,4-trichlorobenzene prior to sample preparation to assess matrix effects on analyte 
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recovery. Analyte recovery was compared with recommended recovery limits for evidence 

of matrix effects on analytical accuracy. Method 8270 acceptance criteria and the actual 

recoveries obtained are presented in Table 3-3. 

Recoveries reported for all eleven spiking compounds were within acceptance 

criteria for both matrix spike samples. 

Three QCCS samples were also analyzed. Recoveries for 2 of 33 compounds 

were outside acceptance criteria. These results show acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8270 are presented in Table 3-4. 

The precision ranged from 1 to 20 percent relative percent difference (RPD) for the eleven 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

No target analytes were detected in the field duplicate pair. 

3.2. 7 Dioxins and Furans - SW 8280 

Groundwater samples were analyzed for dioxins and furans according to EPA 

Method 8280. Results from analyses of blanks, surrogate spikes, and duplicate samples are 

discussed below. 
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Blank Results 

One rinsate blank and one laboratory blank were analyzed for dioxins and 

furans according to Method 8280 procedures to control and assess background con

tamination. No compounds were detected in any of the blanks in concentrations at or above 

the detection limit. 

Surrogate Spike Recoveries 

Six surrogate compounds, C13-2,3,7,8-TCDD, C13-2,3,7,8-·~ CDF, C13-1,2,3,7,8-

PeCDD, C13-1,2,3,7,8-PeCDF, C13-1,2,3,6,7,8-HxCDDD, and C13-1,2,3,6,7,8-HxCDF were 

added to each sample analyzed for dioxins and furans. The mean percent recovery, the 

st~mdard deviation of recoveries, the acceptance criteria for individual sample recoveries, 

and the number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recoveries obtained for the Method 8280 surrogate spikes 

ranged from 80 to 89 percent. All recoveries were within acceptance criteria. 

Duplicate Sample Results 

No dioxins or furans were detected in the field duplicate sample. 

3J:.8 Water Quality Parameters 

Groundwater samples were analyzed for total cyanide (9012), total sulfide 

(9030), and total organic carbon ( 415.2) according to the appropriate methods. Results from 

analyses of blanks, matrix spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two method blanks were analyzed for cyanide, sulfide, and 

total organic carbon according to method procedures to control and assess background 
' 

contamination. Nothing was detected in any of the blanks in concentrations at or above the 

detection limit. 

Matrix Spike Recoveries 

One matrix spike sample pair was analyzed with each method. Recovery was 

compared with laboratory recommended recovery limits for evidence of matrix effects on 

analytical accuracy. Summaries of recoveries obtained are presented in Table 3-3. 

Recoveries reported for all three methods were within acceptance criteria for 

both matrix spike samples and. for all four laboratory control samples. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for cyanide, sulfide, and total organic carbon are 

presented in Table 3-4. The precision ranged from 3 to 9 percent relative percent difference 

(RPD) for the three spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

Total organic carbon was detected in the field duplicate sample at 3 mg/L and 

1.6 mg/L, giving a relative percent difference of 61 percent. Both of these values are less 

than three times the detection limit (1.0 mg/L). Small variations in measurements in this 

range tend to have more effect on relative percent difference. An analytical duplicate was 
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also performed for total organic carbon. The results were 3.8 mg/L and 3.5 mg/L. The 

relative percent difference for this measurement was 8 percent. 

3-39 



4.0 RESULTS 

Table 4-1 presents a summary of analytical results for the field samples, field 

duplicate, and equipment rinsate. The table lists only those compounds present above the 

analytical detection limits. Detailed tables showing all method analytes and corresponding 

detection limits are contained in Appendix B. No constituents were detected for the 

following analyses: organophosphorus pesticides (Method 8140), chlorinated herbicides 

(Method 8150), polychlorinated dioxins and furans (Method 8280), cyanide (Method 9012), 

and sulfide (Method 9030). 

All three of the halogenated volatile organic compounds detected--bromo

dkhloromethane, chloroform, and dibromochloromethane--were present only in the 

equipment rinsate blank, and at concentrations ranging from approximately 3 to 18 pg/L 

(ppb ). This suggests that the presence of these may be attributable to sample collection or 

equipment decontamination procedures. 

Three organochlorine pesticides were detected in the field samples and 

confirmed by second column GC. These compounds--alpha-BHC, delta-BHC, and 

he:ptachlor--were present at concentrations ranging from 0.022 to 0.49 pg/L (ppb ). 

Of the three volatile organic compounds detected, bromodichloromethane and 

chloroform were only present in the equipment rinsate blank. The remaining compound, 

methylene chloride, may be a result of laboratory contamination. 

The semivolatile organic compound bis(2-ethylhexyl)phthalate was detected 

in the equipment rinsate blank, two field samples, and laboratory blanks. The presence of 

this compound at such low levels (maximum of 51 pg/L) is neither a concern nor an 

indicator of groundwater contamination since it is a well known laboratory contaminant. 
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Table 4-1 

Summary of Analytical Resultsa 

Analyte MW-1 5-2 5-2 MW-2 MW-3 MW-4 MW-5 MW-6 MW-6 MW-7 MW-8 5-4 
Ainaate Duplicate 

Halogenated Volatile Organics- SW 8010 Vo<g/l.) 
Bromodichloromethane <0.130 <0.130 7.71 C(0.130) <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 

Chloroform <0.100 <0.100 17.8 c (0.100) <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 

Dibromochloromethane <0.200 <0.200 3.32 c (0.200) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

Organochlorine Pellticidea and PCBa - SW 8080 Vo<g/l.) 
Aldrin <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 O.CI80 X (0.0095) <0.0098 <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

alpha-BHC <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.034 C@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

delta-BHC <0.0098 0.048 c (0.0095) <0.0095 0.15X(0.0095) <0.0095 2.9 X (0.0095) <0.0098 <0.0097 <0.0098 0.023 C@ (0.0095) 0.11 X (0.0095) <0.0098 
Endosulfan I <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.041 X@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 
Heptachlor <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.022 C@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

Heptachlor epoxide <0.0098 <0.0095 <0.0095 0.26 X (0.0095) <0.0095 <0.0095 <0.0098 <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

Volatile Organics - SW 8240 Vo<g/l.) 
Bromodichloromethane <5.0 <5.0 7.7@ (5.0) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Chloroform <5.0 <5.0 21@ (5.0) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Methylene chloride <5.0 <5.0 11 B@ (5.0) <5.0 <5.0 <5.0 <5.0 108@ (5.0) 18 B@ (5.0) 10 B@ (S.C) 16 B@ (5.0) <5.0 

SemiYOiatile Organics- SW 8270 (pg/L) 

bi8(2-Ethythexyt)phthalate <9.5 <9.5 12 B@ (9.8) <9.8 248@(9.8) ~·· .o 51 B (9.5) <9.8 <9.8 <9.5 <9.5 <9.5 

Total Organic Carbon- 415.2 (mg/L) <1.0 1.8@ (1.0) <1.0 <1.0 8.8 (1.0) <1.0 <1.0 1.6@ (1.0) 3.0@ (1.0) 3.9@ (1.0) 3.8@ (1.0) <1.0 
Dissolved Organic Carbon 

(0.45 ~ filter) <1.0 7.9(1.0) <;.() <1.0 
a Table lists only thoee constituents present above the method detection limit. 
0 Detection limits shown adjacent to quantified results. 
@ Established result le88 than 5 times detection limit. 

B Inorganic CLP result ialeaa than Contract Required Detection Umit (CADL), but greater than the Instrument Detection Umit (IDL)/Organic detected in blank. 
C Confirmed on second column or by GCIMS. 

X Presence of the analyte was not confirmed after analysis on a second column. 
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Total organic carbon (TOC) levels ranged from 1.6 to 8.8 p,g/L in the field 

samples. Dissolved organic carbon (DOC) from the 0.45 p,m filter was present in one 

filtered sample at a concentration of 7.9 p,g/L. 

Figure 4-1 presents a groundwater contour map for the sewage lagoons site 

based on water level measurements taken during the Appendix IX sampling. As shown in 

the figure, groundwater flows to the southwest beneath the sewage lagoons. 
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Figure 4-1. Groundwater Contour Map, September 1991 
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s:.o SIGNIFICANCE OF FINDINGS 

Results of this sampling do not indicate a problem with groundwater 

contamination associated with the sewage lagoons at Holloman AFB, and it is recommended 

that the detection monitoring program be resumed. The assessment monitoring program 

amd Appendix IX sampling was initiated in response to a statistically significant increase in 

total organic carbon (TOC) concentrations in downgradient monitor wells MW-2, 3, 4, 5, 

and 6 according to EPA Region VI data analysis (January 1991). TOC is used as an 

indicator parameter to determine if a release (i.e., contaminant migration) has occurred 

from the sewage lagoons to the groundwater. Appendix IX analytical results indicate TOC 

l~evels above the analytical detection limit in upgradient monitor well S-2, and downgradient 

wells MW-3, 6, 7, and 8. Dissolved organic carbon (DOC), measured in only four of the ten 

monitor wells, was present in one downgradient well (MW-3). 

Additionally, various Appendix IX organic constituents were detected including 

some halogenated volatile organics, organochlorine pesticides, volatile organics, and 

semivolatile organics. As discussed in Sections 3 and 4, the presence of volatile, 

halogenated volatile, and semivolatile organic compounds is not an indication of ground

water contamination at this site. 

Three organochlorine pesticides were detected in the field samples and 

c:onfirmed on a second GC column. The concentrations, ranging from 0.022 to 0.049 p,g/L, 

were all below the Contract Required Detection Limit (CRDL) of 0.05 p,g/L referenced in 

the "USEPA Contract Laboratory Program, Statement of Work for Organic Analysis" 

(February 1988). Neither alpha-BHC nor delta-BHC have a maximum contaminant level 

(MCL) under the federal drinking water standards. Heptachlor was detected at 0.022 p,g/L, 

which is less than the MCL of 0.4 p,g/L. 

5-1 



The Appendix IX analytical results do not suggest a strong correlation of TOC 

with organic contamination. Monitor well MW-3 had the highest level of TOC (8.8 mg/L) 

and, out of four wells measured for DOC, was the only well that had a detectable level of 

DOC. However, no other organic constituent, with the exception of bis(2-ethyl

hexyl)phthalate, was present in this well. TOC levels in this well are likely an indication of 

biological activity associated with the sewage lagoons. Conversely, other monitor wells with 

detectable levels of organic constituents showed no TOC or DOC. 
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APPENDIX A 

Field Parameters 





FIELD PARAMETERS 

Sample Location: MW-1 
Collection Date: 3 September 1991 
Start Time: 1508 

Vol Temp SpC DO 
(gal) (OC) pH (pmohs/cm) (ppm) 
5 23.0 6.41 55,200 

10 23.0 6.44 56,800 
15 22.7 6.45 56,300 5.9 
20 22.6 6.44 56,600 5.6 
22 21.9 6.48 58,200 5.7 

sample 
• 22.3 6.53 57,800 5.8 
• 21.9 6.32 57,600 7.7 
* 22.0 6.39 57,700 6.8 
* 21.7 6.41 58,000 5.7 
* 21.5 6.47 57,900 5.5 
* 21.7 6.51 57,900 5.4 

sample DOC 
Final 21.6 6.46 58,200 7.1 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: S-2 
Collection Date: 7 September 1991 
Start Time: 0905 

Vol Temp 
(gal) (oC) pH* 
2 18.5 7.5 
4 18.0 
6 18.0 
8 18.0 
10 18.0 
12 18.0 
14 17.5 
16 17.5 
18 17.5 

sample 
Final 17.5 
*pH meter malfunction after submerged in sample. 

SpC 
(pmohs/cm) 

11,970 
12,120 
11,450 
11,070 
10,850 
10,090 
10,700 
11,030 
11,010 

10,660 



FIELD PARAMETERS 

Sample Location: MW-2 
Collection Date: 5 September 1991 
Start Time: 0800 

Vol Temp SpC 
(gal) (OC) pH (pmohs/cm) 
5 22.8 7.22 6,630 
10 22.7 7.22 6,630 
15 21.9 7.16 6,650 
20 22.8 7.08 6,660 
25 23.1 7.14 6,670 
30 22.5 7.14 6,740 
35 23.2 7.15 6,720 
40 23.3 7.17 6,720 

sample 
Final 24.1 7.09 6,650 



FIELD PARAMETERS 

Sample Location: MW-3 
Collection Date: 6 September 1991 
Start Time: 1631 

Vol Temp SpC DO 
(gal) (oC) pH (pmohs/cm) (ppm) 
5 22.8 7.2 14,090 0.8 
10 22.2 7.2 14,120 1.3 
15 21.0 7.3 14,060 1.1 
20 20.2 7.2 14,060 1.8 
25 20.3 7.2 14,020 1.7 
27.5 21.1 7.2 14,050 1.1 

sample 
• 23.5 7.1 14,350 2.0 
• 21.9 7.1 14,270 0.0 
* 20.6 7.2 14,250 0.0 
* 20.2 7.1 14,130 0.5 
* 20.2 7.1 14,150 0.0 

sample DOC 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-4 
Collection Date: 4 September 1991 
Start Time: 0825 

Vol Temp SpC DO 
(gal) (oC) pH (Jimohs/cm) (ppm) 
5 20.2 7.11 14,580 0.8 
10 20.3 7.05 14,910 0.9 
15 20.6 7.00 14,260 1.0 
25 20.7 6.90 14,300 1.4 
30 20.6 6.82 14,250 1.7 
35 20.6 6.92 14,360 2.1 
38 20.7 6.92 14,270 1.1 

sample 
* 21.8 6.92 14,170 1.5 
* 21.7 6.83 13,840 2.6 
* 21.7 6.77 14,750 1.6 
* 21.9 6.89 14,800 1.0 
* 22.2 6.81 13,800 1.6 

* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-5 
Collection Date: 5 September 1991 
Start Time: 1115 

Vol Temp SpC DO 
(gal) (OC) pH (pmohs/cm) (ppm) 
5 24.6 6.85 9,950 0.9 
10 24.6 6.87 10,160 0.0 
15 24.6 6.81 10,410 0.4 
20 22.8 6.76 12,040 0.6 
25 24.8 6.85 10,240 1.4 
30 23.2 6.77 11,670 1.4 
35 23.8 6.90 10,580 2.1 
40 22.8 6.81 11,490 1.8 

sample 
• 24.3 6.80 11 ,310 2.1 
• 22.3 6.75 12,370 1.2 
• 22.5 6.77 11,790 1.6 
• 24.0 6.86 10,110 2.3 
• 21.4 6.77 12,970 0.9 
• 23.5 6.77 10,800 2.0 

sample DOC 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-6 
Collection Date: 4 September 1991 
Start Time: 1620 

Vol Temp SpC 
(gal) (OC) pH (pmohs/cm) 
5 23.5 6.96 81,000 
10 23.1 7.11 82,700 
15 23.1 7.00 83,100 
20 23.3 6.94 81,800 
25 23.1 6.86 82,900 
30 23.1 6.60 83,400 
35 23.1 6.83 83,200 
40 23.1 6.64 83,200 

sample 
Final 22.9 6.73 85,000 



FIELD PARAMETERS 

Sample Location: MW-7 
Collection Date: 5 September 1991 
Start Time: 1640 
Vol Temp SpC 

(gal) (OC) pH (pmohs/cm) 
5 24.2 6.65 10,100 

10 24.0 6.61 10,250 
15 23.4 6.74 10,370 
20 23.5 6.79 10,330 
25 22.7 6.86 10,580 
30 23.3 6.82 10,450 
35 23.3 6.85 10,440 
40 23.0 6.88 10,700 

23.2 6.90 10,480 
sample 



FIELD PARAMETERS 

Sample Location: MW-8 
Collection Date: 6 September 1991 
Start Time: 1226 
Vol Temp SpC DO 

(gal) (oC) pH (pmohs/cm) (ppm) 
5 23.9 7.1 12,370 0.8 

10 24.4 7.2 12,340 1.0 
15 24.2 7.1 13,000 1.4 
20 23.7 7.1 13,500 1.0 
25 21.9 7.0 14,020 0.0 
30 22.8 7.0 13,580 1.9 
35 22.7 6.9 14,230 0.0 
40 22.2 6.9 13,750 1.0 

sample 
Final 23.1 7.0 13,610 1.4 



FIELD PARAMETERS 

Sample Location: S-4 
Collection Date: 4 September 1991 
Start Time: 1148 

Vol Temp SpC 
(gal) (oC) pH (pmohs/cm) 
1 24.2 7.22 57,800 
2 22.8 6.85 57,400 
3 22.4 7.00 57,400 
4 22.2 6.88 57,200 
5 22.0 6.97 57,400 
6 22.1 6.84 56,800 

sample 
Final 24.0 7.09 56,400 



APPENDIX B 

Analytical Results 





Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Analyte 

CHLOROMETHANE 
BROHOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

Client Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1, 1--DICHLOROETHYLENE 
1, 1--DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1, 2--DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROt10DICHLOROMETHANE 
1, 2--DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRIGHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS--1, 3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROt10FORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1, 4--DICHLOROBENZENE 
1, 2--DICHLOROBENZENE 

0991-001 
09/03/91 

15:30 

<2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
(0 .130 
<0.100 
(0.340 
<0.200 
<0. 200 
(0.300 
<0.200 
(0.500 
<0.500 
(0.150 
<0.100 
<0.250 
<0.320 
<0.240 
(0.500 

-1-

0991-002 
09/03/91 

15:30 

(2.00 
(1.18 

(0.200 
(0.520 

<2.00 
(0.200 
(0.200 
(0.500 
<0. 200 
(0.100 
(0.100 
<0.200 
(0.120 
<0 .130 
(0.100 
(0.340 
<0. 200 
<0. 200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0.100 
<0.250 
(0.320 
<0.240 
(0.500 

Date: 09/19 I 91 
Method: 8010 
Units: UG/L 

Sample !d's 

0991-004 
09/04/91 

10:30 

(2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0. 200 
(0.120 
(0.130 
(0.100 
<0.340 
(0. 200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0.100 
(0.250 
<0.320 
<0.240 
<0.500 

0991-005 
09/04/91 

12:30 

<2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
<0 .130 
(0.100 
(0.340 
(0.200 
<0. 200 
(0.300 
<0.200 
<0.500 
(0.500 
<0.150 
<0 .100 
(0.250 
(0.320 
(0.240 
(0.500 

0991-010 
09/05/91 

<2.00 
<I .18 

(0.200 
(0.520 
(2.00 

<0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
< 0. 130 
(0.100 
(0.340 
(0.200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
<0-J50 
(0.100 
<0.250 
(0.320 
(0.240 
<0.500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Analyte 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

Client Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

Date: 09/19/91 
Method: 8010 
Units: UG/L 

Sample Id's 

0991-012 0991-007 0991-006 0991-008 0991-015 
09/05/91 09/04/91 09/04/91 09/04/91 09/05/91 

17:00 

<2-00 
(1.18 

<0.200 
<0-520 

<2-00 
<0-200 
<0-200 
<0-500 
<0-200 
<0-100 
<0 -100 
<0-200 
<0-120 
<0-130 
<0-100 
<0-340 
<0-200 
<0-200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0-100 
<0-250 
<0.320 
<0-240 
<0-500 

-2-

<2-00 
(1.18 

<0.200 
(0.520 
(2.00 

<0.200 
<0-200 
<0-500 
<0. 200 
<0-100 
<0 .1 00 
<0-200 
<0-120 
<0 .130 
<0-100 
<0-340 
<0-200 
(0.200 
<0-300 
(0.200 
<0-500 
<0-500 
<0-150 
<0-100 
<0.250 
<0-320 
(0. 2'~0 
<0-500 

<2-00 
<1 .18 

<0-200 
<0-520 

<2-00 
<0.200 
<0-200 
<0-500 
<0-200 
<0-100 
<0-100 
<0-200 
<0-120 
<0-130 
<0-100 
<0-340 
<0-200 
<0. 200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0.100 
<0-250 
<0-320 
<0-240 
<0.500 

<2-00 
(1.18 

<0-200 
<0-520 
(2.00 

<0-200 
(0.200 
<0-500 
<0-200 
<0 .100 
<0-100 
<0-200 
<0-120 
(0 .130 
(0 .100 
<0-340 
<0-200 
<0-200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0-100 
<0-250 
<0.320 
<0.240 
<0.500 

<2.00 
d .18 

(0.200 
(0.520 

<2.00 
<0. 200 
<0. 200 
(0.500 
(0.200 
(0.100 
(0 .1 00 
(0.200 
(0.120 
(0 .130 
(0 .100 
<0. 31,0 
(0.200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0-100 
(0.250 
(0.320 
(0.240 
<0-500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Ana1yte 

CHL.OROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHL.OROETHANE 

CJient Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHL.OROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

0991-016 
09/06/91 

13:00 

<2-00 
(1.18 

<0-200 
<0-520 

<2-00 
(0.200 
(0. 200 
<0-500 
(0-200 
(0.100 
<0 .100 
<0-200 
<0-120 
(0.130 
(0 -100 
<0-3lt0 
(0.200 
(0.200 
(0.300 
(0.200 
<0-500 
<0-500 
<0-150 
(0.100 
(0.250 
<0-320 
(0. 240 
<0-500 

-3-

0991-020 
09/06/91 

13:00 

<2-00 
(1.18 

(0.200 
<0-520 
(2.00 

(0. 200 
<0-200 
<0-500 
<0-200 
<0-100 
(0-100 
(0-200 
<0-120 
(0 -130 
<0-100 
(0.340 
<0. 200 
(0. 200 
(0.300 
(0. 200 
(0.500 
(0.500 
<0-150 
<0-100 
(0.250 
<0-320 
<0. 240 
<0-500 

Date: 09119/91 
Method: 8010 
Units: UG/L 

Sample Id's 

0991-011 
09/07/91 

10:00 

<2-00 
(1.18 

(0.200 
(0-520 

<2-00 
(0. 200 
<0-200 
<0-500 
<0. 200 
<0-100 
<0-100 
<0-200 
<0-120 
(0 -130 
(0.100 
(0.340 
(0. 200 
(0. 200 
(0.300 
(0. 200 
<0-500 
(0.500 
<0-150 
<0-100 
(0.250 
<0-320 
<0. 240 
<0-500 

0991-014 
09/07/91 

10:00 

(2.00 
(1.18 

(0-200 
<0-520 

<2-00 
<0-200 
<0-200 
<0-500 
<0-200 

17.8 
(0 .} 00 
(0. 200 
(0.120 

7. 71 
(0.100 
(0.340 
<0. 200 

3.32 
(0.300 
<0-200 
<0-500 
<0-500 
<0-150 
(0 .100 
(0.250 
<0-320 
<0. 2lt0 
<0-500 

0991-019 
09/06/91 

17:00 

<2.00 
d-18 

(0.200 
<0-520 
(2.00 

<0-200 
<0-200 
(0.500 
<0-200 
< 0. 1 00 
<0-100 
(0. 200 
<0-120 
<0-130 
< 0. 1 ()() 
<0. 31,() 

(0.200 
(0.200 
(0.300 
<0-200 
(0.500 
<0-500 
<0-150 
< 0. 100 
(0.250 
(0.320 
<0-2lt0 
<0-500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Client Id: 
Collection Date: 
Collection Time: 

Analyte 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

* DENOTES CONFORMATION ANALYSIS 

Sample Id's 

0991-022 0991-004,·, 
09/06/91 09/04/91 

10:00 10:30 

<2-00 <2-00 
d-18 (1.18 

<0-200 (0-200 
<0-520 (0-520 

<2-00 (2.00 
<0-200 <0-200 
(0-200 (0-200 
(0-500 (0-500 
(0.200 <0-200 
(0 .100 (0-100 
(0-100 <0-100 
<0. 200 <0-200 
(0-120 (0-120 
(0-130 (0-130 
(0-100 (0-100 
<0-340 (0-340 
(0.200 <0-200 
<0-200 <0-200 
<0-300 (0-300 
(0. 200 (0.200 
(0-500 (0-500 
<0-500 <0-500 
(0-150 (0-150 
<0-100 (0-100 
(0· 250 (0-250 
<0-320 (0-320 
(0.240 <0-240 
<0-500 (0-500 

-4-

Date: 09/19/91 
Method: 8010 
Units: UGIL 

0991-014,-, 
09/09/91 

10:00 

(2.00 
(1.18 

<0-200 
<0-520 

<2-00 
(0.200 
(0.200 
<0-500 
(0.200 

25.1 
<0-100 
(0.200 
<0-120 

8.45 
(0.100 
(0.340 
<0. 200 

1.56 
<0-300 
(0.200 
(0.500 
(0.500 
<0-150 
<0-100 
<0-250 
<0-320 
(0.240 
<0-500 



Projec::t Name: Radian-Holloman AFB 
Method: 8080 
Units.: UG/L 

Sample ID: 
Collection Date: 
Sa1nple Location: 

Analy1:e 

Aldrin 
alpha·-BHC 
beta-BHC 
delta·-BHC 
gamma·-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1:~21 
PCB-1:~32 
PCB-1242 
PCB-1:~48 

PCB-1:~54 

PCB-1:~60 

Toxaphene 

09-91-001 
09/03/91 
MW-1 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0.20 
<0.20 
<0.49 

09-91-011 
09/07/91 
S-2 

<0.0095 
<0.0095 
<0.0095 

0.049 c (0.0095) 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

c Confirmed on second column or by GC/MS. 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Co 11 ect ion Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Aldrin <0.0095 <0.0095 0.080 X (0.0095) <0.0098 
alpha-BHC <0.0095 <0.0095 <0.0095 0.034 C@ (0.0098) 
beta-BHC <0.0095 <0 0 0095 <0.0095 <0.0098 
delta-BHC 0.15 X (0.0095) <0.0095 2.9 X (0.0095) <0.0098 
gamma-BHC <0.0095 <0.0095 <0.0095 <0.0098 
Chlordane <0.048 <0.048 <0.048 <0.049 
4,4'-DDD <0.0095 <0.0095 <0.0095 <0.0098 
4,4'-DDE <0.0095 <0.0095 <0.0095 <0.0098 
4,4'-DDT <0.019 <0.019 <0.019 <0.020 
Dieldrin <0.0095 <0.0095 <0 0 0095 <0.0098 
Endosulfan I <0.0095 <0.0095 <0.0095 0.041 X@ (O.OD98) 
Endosulfan II <0.029 <0.029 <0.029 <0.029 
Endosulfan Sulfate <0.048 <0.048 <0.048 <0.049 
Endrin <0.0095 <0.0095 <0.0095 <0.0098 
Endrin Aldehyde <0.019 <0.019 <0.019 <0.020 
Heptachlor <0 0 0095 <0 0 0095 <0.0095 0.022 C@ (0.0098) 
Heptachlor epoxide 0.26 X (0.0095) <0.0095 <0.0095 <0.0098 
Methoxychlor <0.048 <0.048 <0.048 <0.049 
PCB-1016 <0.095 <0.095 <0.095 <0.098 
PCB-1221 <0.19 <0.19 <0.19 <0.20 
PCB-1232 <0.19 <0.19 <0.19 <0.20 
PCB-1242 <0.095 <0.095 <0.095 <0.098 
PCB-1248 <0 0 095 <0.095 <0.095 <0.098 
PCB-1254 <0.19 <0.19 <0.19 <0.20 
PCB-1260 <0.19 <0.19 <0.19 <0.20 
Toxaphene <0.48 <0.48 <0.48 <0.49 

c Confirmed on second column or by GC/MS 
@ Established result less than 5 times detection limit. 
X Presence of the analyte was not confirmed after analysis on a second column. 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 
C·ollection Date: 
s.ample Location: 

Analyte 

Aldrin 
alph.a-BHC 
beta·-BHC 
delt.a-BHC 
gamma-BHC 
Chlordane 
4, 4 '·-DOD 
4, 4 1 ·-DDE 
4, 4 '·-DDT 
Dieldrin 
EndO!:lUlfan I 
Endosulfan II 
Endo1:;ulfan Sulfate 
Endr:ln 
Endr:Ln Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methe>xychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0. 20 
<0.20 
<0.49 

09-91-007 
09/04/91 
MW-6 

<0.0097 
<0.0097 
<0.0097 
<0.0097 
<0.0097 
<0.048 
<0.0097 
<0.0097 
<0.019 
<0.0097 
<0.0097 
<0.029 
<0.048 
<0.0097 
<0.019 
<0.0097 
<0.0097 
<0.048 
<0.097 
<0.19 
<0.19 
<0.097 
<0.097 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

09-91-015 
09/05/91 
MW-7 

<0.0095 
<0.0095 
<0.0095 

0.023 C@ 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

09-91-016 
09/06/91 
MW-8 

<0.0095 
<0.0095 
<0.0095 

(0.0095) 0.11 X (0.0095) 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

@ Established result less than 5 times detection limit. 
C Confirmed on second column or by GC/MS. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

09-91-005 
09/04/91 
S-4 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0.20 
<0.20 
<0.49 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-001 
09/03/91 
MW-1 

<0.19 
<0.029 
<0.14 

09-91-011 
09/07/91 
S-2 

<0.19 
<0.029 
<0.14 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<0.19 
<0.029 
<0.14 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Disulfoton <0.19 <0.19 
Methyl parathion <0.029 <0.029 
Phorate <0.14 <0.15 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<0.19 <0.19 
<0.029 <0.029 
<0.14 <0.14 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sa:mple ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.20 
<0.030 
<0.15 

09-91-007 
09/04/91 
MW-6 

<0.21 
<0.031 
<0.16 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-015 
09/05/91 
MW-7 

<0.19 
<0.029 
<0.15 

09-91-016 
09/06/91 
MW-8 

<0.19 
<0.029 
<0.14 

09-91-005 
09/04/91 
S-4 

<0.19 
<0.029 
<0.14 



Proj ec:::t Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sa1nple ID: 
Collection Date: 
Sample Location: 

Analyte 

2 1 4-D 
21 4-0]3 
Dalapc:m 
Dicamba 
Dichlc::>roprop 
Dinoscab 
MCPA 
MCPP 
2 I 4 I 5·-T 
2 1 4 1 5-TP (Silvex) 

09-91-001 
09/03/91 
MW-1 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-011 
09/07/91 
S-2 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 



Project Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

2,4-D <1.2 <1.1 <1.1 <1.2 
2,4-DB <0.88 <0.87 <0.87 <0.87 
Dalapon <5.6 <5.5 <5.5 <5.6 
Dicamba <0.26 <0.26 <0.26 <0.26 
Dichloroprop <0.63 <0.62 <0.62 <0.62 
Dinoseb <0.15 <0.14 <0.14 <0.14 
MCPA <240 <240 <240 <240 
MCPP <190 <180 <180 <180 
2,4,5-T <0.19 <0.19 <0.19 <0.19 
2,4,5-TP (Silvex) <0.17 <0.16 <0.16 <0.16 



ProjE~ct Name: Radian-Holloman AFB 
Meth()d: 8150 
Units: UG/L 

Sample ID: 
Cc,llection Date: 
Sclmple Location: 

Analyte 

2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop 
Dinos;eb 
MCPA 
MCPP 
2, 4, !:;-T 
2,4,5-TP (Silvex) 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<1.2 
<0.93 
<5.9 
<0.28 
<0.66 
<0.15 
<250 
<200 
<0.20 
<0.17 

09-91-007 
09/04/91 
MW-6 

<1.2 
<0.90 
<5.7 
<0.27 
<0.64 
<0.15 
<250 
<190 
<0.20 
<0.17 



Project Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 
2,4,5-T 
2,4,5-TP (Silvex) 

09-91-015 
09/05/91 
MW-7 

<1.2 
<0.88 
<5.6 
<0.26 
<0.63 
<0.15 
<240 
<190 
<0.19 
<0.17 

09-91-016 
09/06/91 
MW-8 

<1.1 
<0.87 
<5.6 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-005 
09/04/91 
S-4 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 



Proj 4~ct Name: Radian-Holloman AFB 
Methc)d: 8240 
Units: UG/L 

Sample ID: 09-91-001 09-91-011 09-91-014 
C()llection Date: 09/03/91 09/07/91 09/07/91 
Sample Location: MW-1 S-2 S-2 (Rinsate) 

Analyte 

Acet()ne <100 <100 <100 
Acetcmitrile <100 <100 <100 
Acrolein <75 <75 <75 
Acrylonitrile <50 <50 <50 
BenzEme <5.0 <5.0 <5.0 
Bromodichloromethane <5.0 <5.0 7.7 @ (50 0) 
Bromomethane <10 <10 <10 
Carbon disulfide <5.0 <5.0 <5.0 
Carbcm tetrachloride <5.0 <5.0 <5.0 
Chlorobenzene <5.0 <5.0 <5.0 
Chloroethane <10 <10 <10 
Chloroform <5.0 <5.0 21 @ (5.0) 
Chloromethane <10 <10 <10 
3-Chl.oropropene <5.0 <5.0 <5.0 
1,2-Dibromo-3-chloropropane <20 <20 <20 
Dibre~mochloromethane <5.0 <5.0 <5.0 
1,2-Dibromoethane <5.0 <5.0 <5.0 
Dibre~momethane <5.0 <5.0 <5.0 
trans-1,4-Dichloro-2-butene <10 <10 <10 
Dichlorodifluoromethane <20 <20 <20 
1,1-Dichloroethane <5.0 <5.0 <5.0 
1,2-Dichloroethane <5.0 <5.0 <5.0 
1,1-Dichloroethene <5.0 <5.0 <5.0 
trans-1,2-Dichloroethene <5.0 <5.0 <5.0 
1,2-Dichloropropane <5.0 <5.0 <5.0 
cis-1,3-Dichloropropene <5.0 <5.0 <5.0 
trans-1,3-Dichloropropene <5.0 <5.0 <5.0 
Ethyl benzene <5.0 <5.0 <5.0 
Ethyl methacrylate <5.0 <5.0 <5.0 
2-Hell:anone <50 <50 <50 
Iodom.ethane <5.0 <5.0 <5.0 
Methyl ethyl ketone <100 <100 <100 
Methyl methacrylate <5.0 <5.0 <5.0 
4-Methyl-2-pentanone(MIBK) <50 <50 <50 
Methylene chloride <5.0 <5.0 11 B@ (5.0) 
Propanenitrile <100 <100 <100 
Styrene <5.0 <5.0 <5.0 
1,1,1,2-Tetrachloroethane <5.0 <5.0 <5.0 
1,1,2,2-Tetrachloroethane <5.0 <5.0 <5.0 
Tetrachloroethane <5.0 <5.0 <5.0 
Toluene <5.0 <5.0 <5.0 
Tribromomethane(Bromoform) <5.0 <5.0 <5.0 
1,1,1-Trichloroethane <5.0 <5.0 <5.0 
1,1,2-Trichloroethane <5.0 <5.0 <5.0 
Trichloroethane <5.0 <5.0 <5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-001 
09/03/91 
MW-1 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-011 
09/07/91 
S-2 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj E!Ct Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Acetcme <100 <100 <100 <100 
Acetcmi trile <100 <100 <100 <100 
Acrolein <75 <75 <75 <75 
Acrylonitrile <50 <50 <50 <50 
Benzeme <5.0 <5.0 <5.0 <5.0 
Bromodichloromethane <5.0 <5.0 <5.0 <5.0 
Bromomethane <10 <10 <10 <10 
Carbon disulfide <5.0 <5.0 <5.0 <5.0 
Carbon tetrachloride <5.0 <5.0 <5.0 <5.0 
Chlorobenzene <5.0 <5.0 <5.0 <5.0 
Chloroethane <10 <10 <10 <10 
Chloroform <5.0 <5.0 <5.0 <5.0 
Chloromethane <10 <10 <10 <10 
3-Chloropropene <5.0 <5.0 <5.0 <5.0 
1,2-Dibromo-3-chloropropane <20 <20 <20 <20 
Dibrc,mochloromethane <5.0 <5.0 <5.0 <5.0 
1,2-Dibromoethane <5.0 <5.0 <5.0 <5.0 
Dibromomethane <5.0 <5.0 <5.0 <5.0 
trans-1,4-Dichloro-2-butene <10 <10 <10 <10 
Dichlorodifluoromethane <20 <20 <20 <20 
1,1-Dichloroethane <5.0 <5.0 <5.0 <5.0 
1,2-Dichloroethane <5.0 <5.0 <5.0 <5.0 
1,1-Dichloroethene <5.0 <5.0 <5.0 <5.0 
trans-1,2-Dichloroethene <5.0 <5.0 <5.0 <5.0 
1,2-Dichloropropane <5.0 <5.0 <5.0 <5.0 
cis-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 
trans-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 
Ethyl benzene <5.0 <5.0 <5.0 <5.0 
Ethyl methacrylate <5.0 <5.0 <5.0 <5.0 
2-Hexanone <50 <50 <50 <50 
Iodomethane <5.0 <5.0 <5.0 <5.0 
Methyl ethyl ketone <100 <100 <100 <100 
Methyl methacrylate <5.0 <5.0 <5.0 <5.0 
4-Methyl-2-pentanone(MIBK) <50 <50 <50 <50 
Methylene chloride <5.0 <5.0 <5.0 <5.0 
Propc:menitrile <100 <100 <100 <100 
Styreme <5.0 <5.0 <5.0 <5.0 
1,1,1,2-Tetrachloroethane <5.0 <5.0 <5.0 <5.0 
1,1,2,2-Tetrachloroethane <5.0 <5.0 <5.0 <5.0 
Tetrachloroethene <5.0 <5.0 <5.0 <5.0 
Tolueme <5.0 <5.0 <5.0 <5.0 
Tribromomethane(Bromoform) <5.0 <5.0 <5.0 <5.0 
1,1,1-Trichloroethane <5.0 <5.0 <5.0 <5.0 
1,1,2-Trichloroethane <5.0 <5.0 <5.0 <5.0 
Trichloroethene <5.0 <5.0 <5.0 <5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-010 
09/05/91 
MW-2 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-019 
09/06/91 
MW-3 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-004 
09/04/91 
MW-4 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-012 
09/05/91 
MW-5 

<10 
<5.0 
<5.0 
<10 
<5.0 



Proj1ect Name: Radian-Holloman AFB 
Meth1::>d: 8240 
Uni t:s: UG/L 

Sample ID: 
C1::>llection Date: 
Sample Location: 

Analyte 

Acet1::>ne 
Acet1::>ni trile 
Acrolein 
Acrylonitrile 
Benz1:me 
Brom1::>dichloromethane 
Bromc:>methane 
Carbc:>n disulfide 
Carbon tetrachloride 
ChloJrobenzene 
ChloJroethane 
ChloJroform 
ChloJromethane 
3-Chloropropene 
1 1 2-Dibromo-3-chloropropane 
Dibr()mochloromethane 
1 1 2-Dibromoethane 
Dibr()momethane 
trans-1 1 4-Dichloro-2-butene 
Dichlorodifluoromethane 
1 1 1-Dichloroethane 
1 1 2-Dichloroethane 
1 1 1-Dichloroethene 
trans-1 1 2-Dichloroethene 
1 1 2-Dichloropropane 
cis-1 1 3-Dichloropropene 
trans-1 1 3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2 -He>canone 
I odo111ethane 
Methyl ethyl ketone 
Methyl methacrylate 
4-Met:hyl-2-pentanone (MIBK) 
Methylene chloride 
Propanenitrile 
Styrene 
1 1 1 1 1 1 2-Tetrachloroethane 
1 1 1 1 2 1 2-Tetrachloroethane 
Tetrachloroethene 
Tolueme 
Tribromomethane(Bromoform) 
1 1 1 1 1-Trichloroethane 
1 1 1 1 ~~-Trichloroethane 
Trichloroethene 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
18 B@ (5.0) 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

09-91-007 
09/04/91 
MW-6 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
10 B@ ( 5. 0) 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-007 
09/04/91 
MW-6 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj e~ct Name: Radian-Holloman AFB 
Methcd: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Acetc1ne 
Acetc1nitrile 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
3-Chloropropene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Methyl ethyl ketone 
Methyl methacrylate 
4-Methyl-2-pentanone(MIBK) 
Methylene chloride 
Propanenitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Tribromomethane(Bromoform) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 

09-91-015 
09/05/91 
MW-7 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 

10 B@ 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

(5.0) 

09-91-016 
09/06/91 
MW-8 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 

16 B@ 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

(5.0) 

09-91-005 
09/04/91 
S-4 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
<5.0 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-015 
09/05/91 
MW-7 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-016 
09/06/91 
MW-8 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 

09-91-005 
09/04/91 
S-4 

<10 
<5.0 
<5.0 
<10 
<5.0 

B Inorganic CLP result is less than Contract Required Detection 
Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj E!Ct Name: Radian-Holloman AFB 
Methcd: 8270 
Units~: UG/L 

SaLmple ID: 
Cc1llection Date: 
Sample Location: 

Analyte 

AcencLphthene 
Acenctphthylene 
Acetc,phenone 
2 -Aceltylaminofl uorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benz,, (a) pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis ( 2:-Chloroethoxy) methane 
bis(2-Chloroethyl)ether 
bi~(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibut:ylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dinlethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimet:hylphenethylamine 
2,4-Dimethylphenol 
Dimet:hylphthalate 
4,6-Dinitro-2-methylphenol 

09-91-001 
09/03/91 
MW-1 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-011 
09/07/91 
S-2 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 .. 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-001 
09/03/91 
MW-1 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-011 
09/07/91 
S-2 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 

12 B@ (9.8) 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 



ProjE~ct Name: Radian-Holloman AFB 
Methc>d: 8270 
Units: UG/L 

Sc:tmple ID: 
Cc>llection Date: 
Sample Location: 

Analyte 

4-Nit:roquino1ine-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenc:Lnthrene 
Phenol 
p-PhEmylenediamine 
2-Pic:oline 
Pronc:tmide 
Pyrene 
Pyridine 
Safrc11e 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-001 
09/03/91 
MW-1 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-011 
09/07/91 
S-2 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

@ Established result less than 5 times detection limit. 
B I:norganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 





Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sa:mple ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sa:mple Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Acenaphthene <9.8 <9.8 <9.5 <9.5 
Acenaphthylene <9.8 <9.8 <9.5 <9.5 
Acetophenone <9.8 <9.8 <9.5 <9.5 
2-Acetylaminofluorene <49 <49 <48 <48 
4-Aminobiphenyl <9.8 <9.8 <9.5 <9.5 
Aniline <9.8 <9.8 <9.5 <9.5 
Anthracene <9.8 <9.8 <9.5 <9.5 
Aramite <98 <98 <95 <95 
Benzo(a)anthracene <9.8 <9.8 <9.5 <9.5 
Benzo(a)pyrene <9.8 <9.8 <9.5 <9.5 
Benzo(b)fluoranthene <9.8 <9.8 <9.5 <9.5 
Benzo(g,h,i)perylene <9.8 <9.8 <9.5 <9.5 
Benzo(k)fluoranthene <9.8 <9.8 <9.5 <9.5 
Benzyl alcohol <9.8 <9.8 <9.5 <9.5 
4-Bromophenyl phenyl ether <9.8 <9.8 <9.5 <9.5 
Butylbenzylphthalate <9.8 <9.8 <9.5 <9.5 
4-Chloro-3-methylphenol <9.8 <9.8 <9.5 <9.5 
p-Chloroaniline <9.8 <9.8 <9.5 <9.5 
Chlorobenzilate <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroethoxy)methane <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroethyl)ether <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroisopropyl)e~her <9.8 <9.8 <9.5 <9.5 
2-Chloronaphthalene <9.8 <9.8 <9.5 <9.5 
2-Chlorophenol <9.8 <9.8 <9.5 <9.5 
4-Chlorophenyl phenyl ether <9.8 <9.8 <9.5 <9.5 
Chrysene <9.8 <9.8 <9.5 <9.5 
Di-n-octylphthalate <9.8 <9.8 <9.5 <9.5 
Dial late <9.8 <9.8 <9.5 <9.5 
Dibenz(a,h)anthracene <9.8 <9.8 <9.5 <9.5 
Dibenzofuran <9.8 <9.8 <9.5 <9.5 
Dibutylphthalate <9.8 <9.8 <9.5 <9.5 
1,2-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
1,3-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
1,4-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
3,3'-Dichlorobenzidine <20 <20 <19 <19 
2,4-Dichlorophenol <9.8 <9.8 <9.5 <9.5 
2,6-Dichlorophenol <9.8 <9.8 <9.5 <9.5 
Diethylphthalate <9.8 <9.8 <9.5 <9.5 
p-Dimethylaminoazobenzene <9.8 <9.8 <9.5 <9.5 
7,12-Dimethylbenz(a)anthracene <24 <24 <24 <24 
3,3'-Dimethylbenzidine <20 <20 <19 <19 
Dimethylphenethylamine <9.8 <9.8 <9.5 <9.5 
2,4-Dimethylphenol <9.8 <9.8 <9.5 <9.5 
Dimet.hylphthalate <9.8 <9.8 <9.5 <9.5 
4,6-Dinitro-2-methylphenol <49 <49 <48 <48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-010 
09/05/91 
MW-2 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-019 
09/06/91 
MW-3 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
24 B@ (9. 8) 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-004 
09/04/91 
MW-4 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-012 
09/05/91 
MW-5 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
51 B (9.5) 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Cc)llection Date: 
Sample Location: 

Analyte 

4-Nit:roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-PhEmylenediamine 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
a-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-010 
09/05/91 
MW-2 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-019 
09/06/91 
MW-3 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-004 
09/04/91 
MW-4 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 

09-91-012 
09j05/91 
MW-5 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 





Proje~ct Name: Radian-Holloman AFB 
Methe>d: 8270 
Units: UG/L 

Sample ID: 
Ce>llection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

Acenaphthene 
Acenc:Lphthylene 
Acetc•phenone 
2 -Aceltylaminofl uorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzc• (a) anthracene 
Benze~(a)pyrene 
Benze~(b)fluoranthene 
Benze~(g,h,i)perylene 
Benze~(k)fluoranthene 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran· 
Dibutylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3 1 -Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimethylphenethylamine 
2,4-Dimethylphenol 
Dimethylphthalate 
4,6-Dinitro-2-methylphenol 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 

09-91-007 
09/04/91 
MW-6 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene . 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-007 
09/04/91 
MW-6 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 



Proj E~ct Name: Radian-Holloman AFB 
Method: 8270 
Unit~;: UG/L 

sample ID: 
Collection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

4-Ni1:roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-PhEmylenediamine 
2-Pic:oline 
Pronamide 
Pyrene 
Pyridine 
Safre>le 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-007 
09/04/91 
MW-6 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 





Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
4-Bro·mophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibutylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimet:hylphenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 

09-91-015 
09/05/91 
MW-7 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-016 
09/06/91 
MW-8 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-005 
09/04/91 
S-4 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-015 
09/05/91 
MW-7 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-016 
09/06/91 
MW-8 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-005 
09/04/91 
S-4 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

4-Nit.roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Penta.chlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
2-Pic:oline 
Prona.mide 
Pyrene 
Pyridine 
Safrc,le 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-015 
09/05/91 
MW-7 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-016 
09/06/91 
MW-8 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9·. 5 
<9.5 
<9.5 
<9.5 

09-91-005 
09/04/91 
S-4 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 





Proje<::t Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analy1t.e 

2,3,7,8-TCDD 
TCDD . 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

09-91-001 
09/03/91 
MW-1 

<2.0 
<2.0 
<1.4 
<2.1 
<1.3 
<4.1 
<2.7 

09-91-011 
09/07/91 
S-2 

<1.8 
<1.8 
<1.4 
<1.8 
<1.2 
<3.7 
<2.5 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<2.0 
<2.0 
<1.6 
<2.1 
<1.4 
<4.0 
<2.7 



Project Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 09-91-010 
Collection Date: 09/05/91 
Sample Location: MW-2 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

<2.4 
<2.4 
<1.7 
<2.5 
<1.7 
<5.2 
<3.2 

09-91-019 
09/06/91 
MW-3 

<1.9 
<1.9 
<1.5 
<2.0 
<1. 3 
<4.1 
<2.8 

09-91-004 
09/04/91 
MW-4 

<1.6 
<1.6 
<1.1 
<1.6 
<1.0 
<3.1 
<2.0 

09-91-012 
09/05/91 
MW-5 

<2.1 
<2.1 
<1.4 
<2.2 
<1.4 
<4.5 
<2.9 



Proje:ct Name: Radian-Holloman AFB 
Method: 8280 
Units.: NG/L 

Sa.mple ID: 
Cc1llection Date: 
Sa.mple Location: 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF' 
HxCDD 
HxCDF' 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<2.0 
<2.0 
<1.5 
<2.1 
<1.4 
<4.1 
<2.8 

09-91-007 
09/04/91 
MW-6 

<2.5 
<2.5 
<1.7 
<2.4 
<1.7 
<4.7 
<3.0 



Project Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

09-91-015 
09/05/91 
MW-7 

<1.7 
<1.7 
<1.3 
<2.0 
<1.2 
<3.7 
<2.6 

09-91-016 
09/06/91 
MW-8 

<2.1 
<2.1 
<1.6 
<2.3 
<1.5 
<4.5 
<3.0 

09-91-005 
09/04/91 
S-4 

<2.1 
<2.1 
<1.5 
<2.2 
<1.4 
<4.2 
<2.9 



Projec::::t Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 
Collection Date: 
Sa1rnple Location: 

Analy·te 

Cyanide 

09-91-001 
09/03/91 
MW-1 

<0.010 

09-91-011 
09/07/91 
S-2 

<0.010 

09-91-014 
09/07/91 
s-2 (Rinsate) 

<0.010 



Project Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Cyanide <0.010 <0.010 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<0.010 <0.010 



Proje.ct Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sa.mple ID: 
co,llection Date: 
Sample Location: 

Analyte 

Cyanide 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.010 

09-91-007 
09/04/91 
MW-6 

0.010 @ (0.010) 

@ Established result less than 5 times detection limit. 



Project Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Cyanide 

09-91-015 
09/05/91 
MW-7 

<0.010 

09-91-016 
09/06/91 
MW-8 

<0.010 

09-91-005 
09/04/91 
S-4 

<0.010 



Project Name: Radian-Holloman ·AFB 
Method: 9030 
Units: MG/L 

Sa:mple ID: 
Collection Date: 
Sa:mple Location: 

Analyte 

Sulfide 

09-91-001 
09/03/91 
MW-1 

<1.0 

09-91-011 
09/07/91 
S-2 

<1.0 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Sulfide <1.0 <1.0 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<1.0 <1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

sulfide 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<1. 0 

09-91-007 
09/04/91 
MW-6 

<1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Sulfide 

09-91-015 
09/05/91 
MW-7 

<1.0 

09-91-016 
09/06/91 
MW-8 

<1.0 

09-91-005 
09/04/91 
S-4 

<1.0 



Project Nan~: Radian-Holloman AFB 
iolethod: 4H,.2 
Jnits: MG/L 

Sample ID: 09-91-001 
Co 11 ect ion Date: 09/03/91 
Sample Location: MW-1 

~nalyte 

Total organic carbon <1.0 

09-91-001 09-91-001 
5 Filter 45 Filter 
09/03/91 09/03/91 
MW-1 MW-1 

<1.0 <1.0 

@ Established result less than 5 times detection limit. 

09-91-011 09-91-014 
0!:!, 17/91 09/07/91 
S-2 S-2 (Rinsate) 

1.8 @ (1.0) <1.0 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units: MG/L 

Sample ID: 09-91-010 
Collection Date: 09/05/91 
Sample Location: MIJ-2 

Analyte 

Total organic carbon <1.0 

09-91-019 09-91-019 
09/06/91 5 Filter 
MW-3 09/06/91 

MW-3 

8.8 ( 1. 0) NA 

NA - Results not applicable. Sample bottle broke. 

09-91-019 09-91-004 
45 Filter 09/04/91 
09/06/91 MW-4 
MW-3 

7.9 (1.0) <1.0 



Project Na1111!: Radian-Holloman AFB 
~ethod: 415 .. 2 
Units: MG/L 

Sample IU: 09-91-004 09-91-004 09-91-012 09-91-012 09-91-012 
Collection Date: 5 Filter 45 Filter 09/05/91 5 Filter 45 Filter 
Sample Location: 09/04/91 09/04/91 MW-5 09/05/91 09/05/91 

MW-4 MW-4 MW-5 MW-5 
Analyte 

Total organ':c carbon <1.0 <1.0 <1.0 <1.0 <1.0 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Total organic carbon 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

3.0 @ (1.0) 

09-91-007 
09/04/91 
MW-6 

1.6 @ (1.0) 

@ Established result less than 5 times detection limit. 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units:: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analy1:e 

Total organic carbon 

09-91-015 
09/05/91 
MW-7 

3.9 @ (1.0) 

09-91-016 
09/06/91 
MW-8 

3.8 @ (1.0) 

@ Es1:ablished result less than 5 times detection limit. 

09-91-005 
09/04/91 
S-4 

<1.0 
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1.0 INTRODUCTION 

Radian Corporation (Radian), under contract to the U.S. Army Corps of 

Engineers (USACE), conducted groundwater monitoring activities at Holloman Air Force 

Base (AFB), NM. An initial round of sampling and analysis for Appendix IX organic 

constituents was completed for the RCRA detection monitoring network adjacent to the 

S(~wage lagoons. Results are documented in the "A-E Sampling and Quality Control 

Summary Report (A-E SQCSR) for Appendix IX Groundwater Sampling." Following 

submittal of the draft A-E SQCSR, a series of conference calls were held during November 

and December 1991 to discuss the Appendix IX sampling results and determine a course 

of action for additional activities. Participants in the conference calls included 

n~presentatives from Holloman AFB, USACE, New Mexico Environment Department 

(NMED), EPA Region VI, and Radian. Appendix A presents correspondences as a result 

of the initial sampling and conference calls. Conclusions of the conference calls are as 

follows: 

• Methylene chloride detected in the EPA Method 8010 analyses was a 
result of laboratory contamination; 

• Acetone detected in the EPA Method 8240 analyses was a result of 
laboratory contamination; 

• The only constituents of concern for the groundwater sampling are 
organochlorine pesticides (EPA Method 8080 compounds), and 
resampling should be conducted to confirm or deny the presence of 
these contaminants. 

As required by the final "Groundwater Assessment Monitoring Plan for the 

Sewage Lagoons" (Radian, September 1991), approved by the EPA Region VI and NMED, 

confirmation sampling was conducted for the detection monitoring wells to determine the 

presence of organochlorine pesticides in the groundwater. Confirmation sampling was 

conducted in February 1992. This report documents the confirmation sampling describing 
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the field procedures (Section 2), laboratory quality assurance/quality control (Section 3), 

results (Section 4), conclusions (Section 5), and recommendations (Section 6). 
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2.0 FIELD PROCEDURES 

This section presents a summary of field procedures used for the confirmation 

sampling effort. 

2.1 Sample Collection Procedures 

Prior to any sampling, the depth to groundwater and total well depth were 

measured from the surveyed reference point at the wellhead of each monitor well. Water

le:vel measurements were made with a decontaminated electronic water-level meter and 

n~ported to the nearest 0.01 ft. The measurements were used to calculate the well volumes 

n~quired for purging. Casing volumes were determined using the formula: 

where: 

Volume (gallons) = 'ltT2h x 7.48 gal. 
1 ft3 

r = radius of the well casing (ft); and 

h = height of the wetting column (ft). 

A minimum of five wetted well casing volumes of groundwater were purged 

from each well prior to sample collection. For each well, purging was accomplished using 

a dedicated Teflon® bailer and Teflon® coated stainless steel leader attached to a new 

polypropylene rope. All purging equipment placed down the well was decontaminated prior 

to use. Purge water was poured into a five-gallon bucket and then into a 55-gallon drum 

for on-site storage. Purge water disposal will be determined using the analytical results. 

Purge water samples were measured in the field for the parameters pH, 

conductivity, and temperature. Readings were taken at 5-gallon intervals for the 4-in. 
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diameter wells and 2-gallon intervals for the 2-in. diameter wells until 5 well volumes were 

extracted. A final set of field parameter readings and the final water-level measurement 

were taken after sampling each well. All field instruments were calibrated prior to sampling 

each monitor well. Appendix B contains a record of field parameters for this sampling 

event. 

Groundwater samples were collected with the dedicated, decontaminated 

Teflon® bailer that was used for purging the well. Clean, disposable gloves were worn 

during sampling activities. Care was taken to minimize disturbance of the groundwater. 

2.2 Analyses 

Groundwater samples were only analyzed for EPA Method 8080 

organochlorine pesticides and PCBs (SW-846, 3rd ed.). All field (normal) and quality 

control (QC) samples were analyzed by Radian Analytical Services. Quality assurance (QA) 

samples were analyzed by the USACE Missouri River Division Laboratory. QC samples 

included one field duplicate sample and one matrix spike/matrix spike duplicate sample, and 

the QA samples included two field duplicates. Table 2-1 summarizes sample inventory data 

such as sample identification (ID), location, collection date, and sample type. 

2.3 Sample Containers. Preservations, and Holding Times 

In order to preserve the integrity of the groundwater samples before analysis, 

proper sample containment, preservation methods, holding times, and shipping and chain-of

custody procedures outlined in the sampling plan were followed. All sample bottles and 

containers were pre-cleaned and checked according to EPA protocols by sample bottle 

suppliers 1-Chem and Eagle Picher. Samples were kept cool during collection and shipment 

with regular ice in plastic bags. The samples were stored upright in a durable ice chest. 

Sufficient packing material (i.e., vermiculite) was used to separate and protect the bottles. 
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Table 2-1 

Inventory of Confirmation Samples 

MW-1 002-092-001 N 11 92 

MW-2 002-092-009 N,QA 12 92 

MW-3 002-092-010 N 12 92 

MW-4 002-092-004 N 11 92 

MW-5 002-092-007 N,MS 12 February 92 

MW-5 002-092-008 QA,QC 12 February 92 

MW-6 002-092-006 N 12 92 

MW-7 002-092-003 N 11 92 

MW-8 002-092-011 N 13 92 

S-2 002-092-002 N 11 92 

S-4 002-092-005 N 11 92 

N = Normal sample. 

QA = Quality assurance sample. 

QC = Quality control sample. 

MS/MSD = Matrix spike/matrix spike duplicate sample. 
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2.4 Personal Protective Equipment 

Radian personnel wore the following personal protective equipment (PPE) 

during sampling and decontamination activities: 

• Tyvek coveralls; 

• Latex inner gloves and nitrile outer gloves; 

• Safety glasses; and 

• Steel-toed boots. 

2.5 Decontamination Procedures 

All equipment used for well purging and sampling were decontaminated using 

the following procedure: 

• Wash with potable water and Alconox®; 

• Rinse with potable water; 

• Rinse with hexane; 

• Rinse with reagent-grade water; and 

• Allow to air dry. 

2.6 Documentation 

A record of daily activities and other pertinent data was kept by Radian 

personnel in a bound field logbook and summarized on A-E Daily Quality Control Summary 

Reports {A-E DQCSRs). The A-E DQCSRs are provided in Appendix B. 

2-4 



:3.0 QUALITY CONTROL ACTMTIES 

This section presents a detailed description of quality control (QC) activities 

performed to ensure data reliability from the confirmation sampling for organochlorine 

pesticides and PCBs by SW -846 Method 8080. Details of analyses performed by Radian 

.Analytical Services are presented below. 

Quality control data associated with the Holloman AFB samples indicate that 

the analyses were performed according to the reference protocols, that each analytical 

system was operated within acceptable performance criteria, and that measurement data 

were generally within expected limits of uncertainty. Quality control data associated with 

the samples include laboratory blanks, surrogate spikes, field duplicates, matrix spikes, and 

:matrix spike duplicates. 

:J.l OC Approach 

The QC program for the confirmation sampling was designed to fulfill two 

related purposes. First, by providing an organized framework for the sampling and 

analytical efforts, the program controlled data quality to ensure that the stated objectives 

were achieved. This goal was accomplished by defining protocols for critical aspects of the 

measurement effort, including: 

• Sample collection, preservation, and storage; 

• ·Sample analysis; 

• Calibration of instrumentation and apparatus; and 

• Internal quality control. 
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The second purpose of the QC program was to assess data quality. Quality 

control data help identify and define the qualitative and quantitative limitations associated 

with the measurement data. The key QC procedures used to evaluate this project's data 

quality were: 

• Blank sample results; 

• Duplicate sample analyses; 

• Surrogate spike recoveries; 

• Matrix spike recoveries; and 

• Maximum holding time requirements. 

The results of these procedures are described in Section 3.2. 

3.1.1 Blank Samples 

Blank samples qualitatively ensure that the analytes detected in field samples 

are characteristic of the media samples and are not artifacts of the sampling and/ or 

analytical process. 

Laboratory (reagent) blanks address only the analytical process. Typically, one 

blank is included with each batch of samples analyzed. They demonstrate that all glassware, 

reagents, and instrumentation are interference-free. Each time a set of samples is extracted, 

or the reagent changed, a laboratory blank is processed as a safeguard against chronic 

laboratory contamination. 

Field blanks, also called equipment rinsates, were not collected for this project 

because the sampling equipment was dedicated to each well. Dedicated sampling 

equipment reduces the possibility of cross contamination between wells. 
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3.1.2 Field Duplicate Samples 

Field duplicate samples provide a way to measure overall precision. The 

analysis of duplicate samples involves replicating sample collection (and the associated 

sample handling activities), as well as the sample preparation and analysis. Variability in 

duplicate sample results typically includes a component attributable to inherent non

homogeneity of the sample matrix. Precision estimates, based on duplicate sample results, 

incorporate both sampling and analytical variability. 

3.1.3 Surrogate and Matrix Spikes 

Two types of spikes are typically part of the QC protocol for the analysis of 

organic compounds by gas chromatography (GC). They are matrix spike samples and 

surrogate spike samples. 

Matrix-spiked samples are field samples in which known amounts of the 

analytes of interest have been added. Both a spiked and an unspiked sample aliquot are 

analyzed. The difference in results for the two aliquots is calculated and compared to the 

amount of spike added before sample preparation. Since actual samples are used for the 

recovery determination, any matrix effects are taken into consideration. Usually expressed 

as a percentage of the amount spiked, spike recovery can be considered a measure of 

accuracy in the actual sample matrix. For a single sample, this includes the combined 

(:ffects of bias, or systematic error, and variability due to imprecision. Analytical precision 

is measured by calculating the relative percent difference (RPD) between the analysis of a 

matrix spike sample and a matrix spike duplicate. Laboratory check samples (LCS) are 

similar to matrix spikes, except that the matrix is laboratory pure water. 

Surrogate-spiked samples are similar to matrix spikes, except that an unspiked 

aliquot is not analyzed. Samples are spiked with a mixture of surrogate compounds, 
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chemically similar to the species of interest, but not expected to be present in the actual 

field samples. Recovery of these surrogate compounds gives an estimate of the effectiveness 

of the extraction and analysis for that single sample. 

3.1.4 Maximum Holding Times 

Maximum holding times are established for each method to prevent possible 

loss over time of compounds of interest that may be contained in the samples. Compounds 

of interest may be lost due to biological degradation or volatilization. 

3.2 Summary of Quality Control Results for Or&anochlorine Pesticide and PCB 

Analyses 

A total of 11 groundwater samples ( 10 field and 1 QC) were collected between 

11 and 13 February 1992. Splits of three of these samples were used for the matrix 

spike/matrix spike duplicate pair or for the QA samples. The samples were analyzed by 

EPA Method 8080 for organochlorine pesticides. and PCBs. All samples were analy_zed by 

Radian Analytical Services in Austin, Texas. Quality control data indicate that the analyses 

were performed according to the reference protocols, that each analytical system was 

operated within acceptable performance criteria, and that measurement data were generally 

within expected limits of uncertainty. 

The analytical hold times specified the "Analytical Plan for Groundwater 

Assessment Monitoring" (Radian, August 1991) were not exceeded. All of the surrogate 

recoveries were within acceptance criteria. In one of two matrix spike samples, recovery for 

gamma-BHC (153 percent) was outside the acceptance criteria of 63 - 147 percent. 

Recoveries for 4,4' -DDT, dieldrin, and gamma-BHC were below acceptance criteria in one 

of two LCSs. All other recoveries are within acceptance criteria. Results for analyses of 
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blanks, surrogate spikes, matrix spikes, duplicate samples, and QA samples are discussed 

below. No major problems were indicated by the QC or QA results. 

Blank Sample Results 

As a check against possible analytical contamination, one reagent blank was 

analyzed for organochlorine pesticides and PCBs according to EPA Method 8080. No target 

compounds were detected. These results suggest no measurable contamination in the 

analytical processes. 

Field Duplicate Samples 

One duplicate sample was collected. Results are presented in Table 3-1. Two 

compounds, alpha-BHC and beta-BHC, were detected in both samples. Variability ranged 

from 14 to 22 percent RPD. These results indicate acceptable precision. Endosulfan sulfate 

(0.006 p,g/L) was detected below the reporting limit (0.048 p,g/L) in one of the two samples. 

Variability for this compound could not be calculated. 

Surrogate Spike Recoveries 

Samples analyzed for organochlorine pesticides and PCBs by Method 8080 

were spiked with two surrogate compounds. Results are presented in Table 3-2. Recoveries 

for both surrogates in all samples were within acceptance criteria. No problems are 

indicated by these results. 

Matrix Spike Results 

One duplicate sample pair was spiked with a standard solution containing 

aldrin, gamma-BHC, 4,4'-DDT, dieldrin, endrin, and heptachlor. Analyte recovery was 
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beta-BHC 

Endosulfan Sulfate 

8 RPD = (Difference/Mean) x 100. 

NC = Value could not be calculated. 

Table 3-1 

Field Duplicate Results 

0.023 

0.015 0.012 22 

0.006 <0.048 NC 
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Table 3-2 

Surrogate Spike Recoveries 

002-092-001 

002-092-002 

002-092-003 

002-092-004 

002-092-005 

002-092-006 

002-092-007 

002-092-007 MS 

002-092-007 MSD 

002-092-008 

002-092-009 

002-092-010 

002-092-011 

Mean 

Standard Deviation 

LCS 

a Method acceptance criteria for surrogate spike recoveries . 

.All values listed as percentages(%). 

80 

75 

79 

53 

86 

77 

67 

50 

72 

55 

85 

131 

70 

75 

20 

32 

3-7 

69 

68 

37 

48 

74 

56 

74 

54 

65 

47 

74 

103 

54 

63 

17 

35 



compared with method specified limits for evidence of matrix effects on analytical accuracy. 

Method 8080 recovery acceptance criteria and the actual matrix spikes and LCS recoveries 

are presented in Table 3-3. 

In one matrix spike sample, recovery for gamma-BHC (153 percent) was 

outside the acceptance criteria of 63-147 percent. All other recoveries were within 

acceptance criteria. One of ten recoveries outside acceptance criteria should not indicate 

a high bias. 

Two LCS samples were analyzed to demonstrate laboratory capability. Three 

compounds--4,4' -DDT, dieldrin, and gamma-BHC--were below acceptance criteria in one 

of the two LCS samples. Laboratory staff believe they have isolated this deficiency to very 

clean matrices, like laboratory-pure water. Results for most matrix spike analyses support 

this conclusion. Laboratory management and analytical staff are investigating the problem. 

The matrix spikes and surrogate spikes are the best indication of extraction 

efficiency from the sample matrix. The surrogate and matrix spike recoveries do not reflect 

the low bias indicated by the LCS sample. Therefore, sample analyses are acceptable. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for EPA Method 8080 are presented in Table 

3-4. The variability ranged from 13 to 39 percent RPD for the six spike compounds. These 

results indicate acceptable precision. 

Comparability of QA and QC Data 

Two samples were split in the field and sent to Radian and the Missouri River 

Division (MRD) Laboratory for analysis by EPA Method 8080. The results for QA samples 
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Table 3-3 

Matrix Spike and LCS Results 

4,4'-DDT 48 43- 140 

4,4'-DDT 70 43- 140 

Aldrin 52 20 -141 

Aldrin 44 20- 141 

Dieldrin 74 50- 126 

Dieldrin 52 50- 126 

Endrin 86 25- 142 

Endrin 59 25- 142 

lS:f 63- 147 

103 63- 147 

51 20- 164 

58 20- 164 

4,4'-DDT 'J1P 43- 140 

4,4'-DDT 72 43- 140 

Aldrin 62 20- 141 

Aldrin 31 20- 141 

Dieldrin 84 50- 126 

Dieldrin 3.f 50- 126 

Endrin 93 25- 142 

Endrin 35 25- 142 

105 63- 147 

4(f 63- 147 

Heptachlor 34 20- 164 

Heptachlor 76 20- 164 

8 Outside acceptance criteria. 
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Table 3-4 

Matrix Spike Duplicate Results 

Aldrin 44 52 17 

gamma-BHC 103 153 39 

4,4'-DDT 48 70 37 

Dieldrin 52 74 35 

Endrin 59 86 37 

51 58 13 

a RPD = (Difference/Mean) x 100. 
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a.re presented in Appendix C. QA samples provide a measure of comparability. No target 

~malytes were detected in either of the samples analyzed by MRD. Radian reported target 

a.nalytes in the field samples. However, the detection limits reported by MRD are five to 

ten times higher than those reported by Radian. Since the Radian results are below the 

detection limits reported by MRD, these results can still be considered comparable. 
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4.0 RESULTS 

Table 4-1 presents a summary of analytical results for the field samples and 

field duplicate. The table lists only those Method 8080 compounds present above the 

analytical detection limits during the confirmation sampling. Detailed tables showing all 

organochlorine pesticides and PCBs, and corresponding detection limits are contained in 

Appendix C. 

Table 4-2 presents a comparison of the Method 8080 results for the initial and 

<:onfirmation sampling. The table lists all constituents detected in either sampling round. 

Figure 4-1 presents a groundwater contour map for the sewage lagoon site 

based on water level measurements taken during the confirmation sampling. As shown in 

the figure, groundwater flows to the southwest beneath the sewage lagoons. 
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Table 4-1 

Confirmation Sampling Results for EPA Method 8080 

Aldrin I ND (0.0095) I ND (0.0095) 0.015 X@ (0.010) 0.097 c 

alpha-BHC I ND (0.0095) ND (0.0095) ND (0.010) ND 

beta-BHC I ND (0.0095) ND (0.0095) ND (0.010) ND (0.010) 

delta-BHC I ND (0.0095) ND (0.0095) O.o30C@ (0.010) 0.032 C@ 

gamma-BHC ND (0.0095) NO (0.0095) ND (0.010) 0.15 c (0.010) 

4,4'-DDT ND (0.019) ND (0.019) ND (0.020) 0.24C (0.020) 

~ 

I! 
Dieldrin ND (0.0095) ND (0.0095) ND (0.010) 0.25 c (0.010) I 

N 

Endosulfan Sulfate NO (0.048) 0.0054 JX (0.048) 0.0051 JX (0.050) ND (0.050) 

Endrin I ND (0.0095) I ND (0.0095) ND (0.010) 0.28C (0.010) 

Heptachlor I ND (0.0095) I NO (0.0095) ND (0.010) 0.082 c (0.010) 



Tabie 4-1 

(Continued) 

SW8080- Organochlorine Pesticides and PCBs (pg/L) 

Aldrin NO (0.0095) I NO (0.0095) I NO (0.0095) I NO 

alpha-BHC NO (0.0095) 0.023C@ (0.0095) NO (0.0095) 0.022C@ (0.0095) 

beta-BHC NO (0.0095) 0.015X@ (0.0095) NO (0.0095) NO (0.0095) 

delta-BHC NO (0.0095) NO (0.0095) NO (0.0095) 0.048 c (0.0095) 

gamma-BHC NO (0.0095) NO (0.0095) NO (0.0095) NO 

4,4'-DDT NO (0.019) NO (0.019) NO (0.019) I NO 
~ ll I Dieldrin NO (0.0095) NO (0.0095) NO (0.0095) NO (0.0095) w 

Endosulfan Sulfate NO (0.048) 0.0060JX (0.048) 0.0073JX (0.048) NO (0.048) 

Endrin NO (0.0095) NO (0.0095) NO (0.0095) NO 

Heptachlor NO (0.0095) NO (0.0095) I NO (0.0095) I NO (0.0095) 



Table 4-1 

(Continued) 

SW8080- Organochlorine Pesticides and PCBs (pg/L) 

Aldrin ND (0.010) ND 

alpha-BHC ND (0.010) ND 

beta-BHC 0.018X@ (0.010) ND (0.0095) 

delta-BHC ND (0.010) ND (0.0095) 

gamma-BHC ND (0.010) ND 

4,4'-DDT ND (0.020) ND (0.019) 
~ 

II ~ Dieldrin ND (0.010) ND (0.0095) 

Endosulfan Sulfate ND (0.050) ND (0.048) 

Endrin ND (0.010) ND (0.0095) 

Heptachlor I ND (0.010) ND (0.0095) 

8Table lists only those constituents present above the method detection limit. 
DL = Detection limits. 
ND = Not detected. 
@ = Established result less than 5 times detection limit. 
C = Confirmed on second column. 
J = Result less than sample quantitation limit. Indicates an estimated value. 
X = The presence of the analyte was not confirmed after analysis on a second column. 
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Appendix IX and Confirmation Sampling Results for EPA Method 8080 

Aldrin I NO (0.0098) NO (0.0095) NO (0.0095) NO 

alpha-BHC I NO (0.0098) NO (0.0095) NO (0.0095) NO 

beta-BHC I NO (0.0098) NO (0.0095) NO (0.0095) NO 

delta-BHC I NO (0.0098) NO (0.0095) 0.049 c (0.0095) NO 

gamma-BHC NO (0.0098) NO (0.0095) NO (0.0095) NO 

4,4'-DDT NO (0.020) NO (0.019) NO (0.019) NO 

Dieldrin NO (0.0098) NO (0.0095) NO (0.0095) NO 

Endosulfan I I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Endosulfan Sulfate I NO (0.049) NO (0.048) NO (0.048) 0.0054 JX 

Endrin I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Heptachlor I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Heptachlor epoxide I NO (0.0098) NO (0.0095) NO (0.0095) NO 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.019) 

(0.0095) 

(0.0095) 

(0.048) 

(0.0095) 

(0.0095) 

(0.0095) 



Table 4-2 

(Continued) 

SW8080 - Organochlorine Pesticides and PCBs (J.tg/L) 

Aldrin ND (0.0095) 0.015 X@ (0.010) ND (0.0095) 0.097 c (0.010) 

alpha-BHC ND (0.0095) ND (0.010) ND (0.0095) ND 

beta-BHC ND (0.0095) ND (0.010) ND (0.0095) ND (0.010) 

delta-BHC I 0.15 X (0.0095) 0.030 C@ (0.010) ND (0.0095) 0.032C@ 

gamma-BHC ND (0.0095) ND . (0.010) ND (0.0095) 0.15 c 
~ 

I! 
4,4'-DDT ND (0.019) ND (0.020) ND (0.019) 0.24C (0.020) I 

0\ 

Dieldrin ND (0.0095) ND · (0.010) ND (0.0095) 0.25 c (0.010) 

Endosulfan I I ND (0.0095) ND (0.010) ND (0.0095) ND 

Endosulfan Sulfate ND (0.048) 0.0051 JX (0.050) ND (0.048) ND (0.050) 

Endrin ND (0.0095) ND (0.010) ND (0.0095) 0.28C (0.010) 

Heptachlor ND (0.0095) ND (0.010) ND (0.0095) 0.082 c (0.010) 

Heptachlor epoxide 0.26X (0.0095) ND (0.010) ND (0.0095) ND (0.010) 



Aldrin I o.osox (0.0095) 

alpha-BHC I NO (0.0095) 

beta-BHC I NO (0.0095) 

delta-BHC 2.9X (0.0095) 

gamma-BHC NO (0.0095) 

-'=" II I 
4,4'-DOT NO (0.019) -......) 

Dieldrin NO (0.0095) 

Endosulfan I NO (0.0095) 

Endosulfan Sulfate NO (0.048) 

Endrin NO (0.0095) 

Heptachlor NO (0.0095) 

Heptachlor epoxide NO (0.0095) 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

'T'nl..l .. A .., 
.A.AUil!; ~-"" 

(Continued) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.019) 

(0.0095) 

(0.0095) 

(0.048) 

(0.0095) 

(0.0095) 

(0.0095) 

NO 

0.034C@ 

NO 

NO 

NO 

NO 

NO 

0.041 X@ 

NO 

NO 

0.022 C@ 

NO 

(0.0098) NO (0.0095) 

(0.0098) 0.023C@ 

(0.0098) 0.015 X@ (0.0095) 

(0.0098) ND (0.0095) 

(0.0098) NO (0.0095) 

(0.020) NO (0.019) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 

(0.049) 0.0060JX (0.048) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 



Table 4-2 

(Continued) 

Aldrin I ND (0.0097) ND (0.0095) ND (0.0095) ND 

alpha-BHC ND (0.0097) ND (0.0095) ND (0.0095) 0.022C@ (0.0095) 

beta-BHC ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

delta-BHC ND (0.0097) ND (0.0095) 0.023 C@ (0.0095) 0.048 c 

gamma-BHC ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 
~ II I 4,4'-DDT ND (0.019) ND (0.019) ND (0.019) ND (0.019) 00 

Dieldrin ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Endosulfan I I ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Endosulfan Sulfate I ND (0.048) 0.0073 JX (0.048) ND (0.048) ND (0.048) 

Endrin I ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Heptachlor I ND (0.0097) I ND (0.0095) ND (0.0095) ND (0.0095) 

Heptachlor epoxide I ND (0.0097) I ND (0.0095) ND (0.0095) ND (0.0095) 
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SW8080- Organochlorine Pesticides and PCBs (}Lg/L) 

Aldrin I ND (0.0095) 

alpha-BHC I ND (0.0095) 

beta-BHC I ND (0.0095) 

delta-BHC I 0.11 X (0.0095) 

gamma-BHC ND (0.0095) 

4,4'-DDT ND (0.019) 

Dieldrin ND (0.0095) 

Endosulfan I I ND (0.0095) 

Endosulfan Sulfate I ND (0.048) 

Endrin I ND (0.0095) 

Heptachlor ND (0.0095) 

Heptachlor epoxide ND (0.0095) 

ND 

ND 

....,~1..1- AI ~ 
.l.i:IUU; ... M 

(Continued) 

(0.010) 

(0.010) 

O.ot8 X@ (0.010) 

ND (0.010) 

ND (0.010) 

ND (0.020) 

ND (0.010) 

ND (0.010) 

ND (0.050) 

ND (0.010) 

ND (0.010) 

ND (0.010) 

Table lists only those constituents present above the method detection limit. 
DL Detection limits. 
ND Not detected. 
@ Established result less than 5 times detection limit. 
c Confirmed on second column. 
J Result less than sample quantitation limit. Indicates an estimated value. 
X The presence of the analyte was not confirmed after analysis on a second column. 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND 

ND (0.0098) ND 

ND (0.020) ND 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND 

ND (0.049) ND (0.048) 

ND (0.0098) ND 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 
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5.0 CONCLUSIONS 

Groundwater samples were analyzed for organochlorine pesticides and PCBs 

by EPA Method 8080 during confirmation sampling at the sewage lagoons to confirm the 

presence of these constituents. Table 5-1 presents a comparison of the two organochlorine 

pesticides, alpha- and delta-BHC, detected in both rounds of groundwater sampling. No 

I'CBs were detected in either round of sampling. Results of the Appendix IX sampling are 

presented in the "A-E Sampling and Quality Control Summary Report (A-E SQCSR)." 

Table 4-1 presents a summary of the analytes detected in the second round of groundwater 

sampling. 

This section focuses on the degradation, mobility, and potential health effects 

associated with the concentrations of organochlorine pesticides detected during either round 

of sampling at the sewage lagoons. 

5.1 Properties AfTectin2 Mobility and De2fadation 

The mobility of organochlorine pesticides in the environment is determined 

by their physical and chemical properties, and their interactions with partitioning media. 

This discussion identifies the properties that can affect their ultimate fate. Factors affecting 

mobility and degradation are described below, and are presented in Table 5-2. Each 

subsection includes a discussion of the importance of these factors in various media. 

5.1.1 Water Solubility 

Water solubility is the maximum concentration of a pure compound that 

dissolves in pure water at a specific temperature and pH. Solubility is usually reported in 
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Table 5-l 

Summary of Chemicals Detected in Both Sampling Rounds 

MW-2 <0.0095 <0.010 0.15 X 0.030 C@ 

MW-5 0.034 C@ 0.023 C@ <0.0098 <0.0095 
(0.0095 

MW-7 <0.0095 0.022 C@ 0.023 C@ 0.048 c 
(0.0095) (0.0095) (0.0095) 

0 Detection limit. 

C Cmflrmed onlleCOIId column. . 

X Tbe presence of the ..Wyte Willi not confirmed after ..Wysis on a second column. 
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Table 5-2 

Properties and Relative Mobilities of Organochlorine Pesticidesa 

10 No data 3.46-3.85 3.57 

beta-BHC 5 No data 3.78-4.40 3.57 

delta-BHC 10 No data 2.80-4.14 3.8 

gamma-BHC 17 648 hours 3.3-3.61 3.0-3.57 

4,4'-DDT 0.0034 No data 6.19 5.4 

Dieldrin 0.186 723 4.55 3.87 

Endosulfan I 0.26-0.53 No data 3.55-3.83 No data 

Endosulfan sulfate 0.117-0.22 No data 3.66 No data 

Endrin 0.25 20-80 5.34 3.23 

0.056 3.5 5.44 4.34 

Heptachlor epoxide 0.275 4 years 5.4 3.34-4.37 

8 Data presented in this table were obtained from the chemical-specific toxicological profiles published by the 
Agency for Toxic Substances and Disease Registry (ATSDR). 
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mg/L. The solubility of a compound is important to mobility since compounds that are very 

soluble in water can be dissolved and transported by the water through subsurface soil. 

5.1.2 Half Life 

Half life is a measure of chemical persistence, or how long a chemical will 

remain in various media. Once the mobility of a compound is understood, half life can be 

used to evaluate the residence time for the compound in the particular medium. Although 

phase transfer can be included in the half life, compounds can degrade by chemical 

transformation (such as hydrolysis), or microbial activity and photolysis (the breakdown of 

a compound exposed to ultraviolet light). The half life of a compound is the time it takes 

for a compound to dissipate to 50 percent of its original concentration regardless of the 

processes at work. 

5.1.3 Octanol-Water Partition Coefficient (Kow) 

The I<aw provides a measure of the extent of chemical partitioning between 

water and octanol at equilibrium. The greater the I<aw the more likely a chemical is to 

partition to octanol than to remain in water. Octanol is used as a surrogate for lipids, and 

I<aw can be used to predict bioconcentration in aquatic organisms. 

5.1.4 Organic Carbon Partition Coefficient (K.x} 

The ~ is an indicator of the relative tendency of organic compounds to be 

adsorbed by organic carbon in soil and sediment. It is chemical specific, and is independent 

of soil properties since it is based solely on organic carbon. As with ~ a chemical with 

higher ~ will be less mobile in water. ~ is a useful parameter for evaluating whether 
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chemicals will adsorb to organic carbon in soil or whether they will be transported in the 

aqueous phase. 

5.2 Derivation of Health-Based Action Levels 

When maximum contaminant levels (MCLs) established under the Safe 

Drinking Water Act were available for specific contaminants, these limits were used to 

evaluate the potential for adverse health effects. MCLs are defined as the maximum 

permissible level of a contaminant in water which is delivered to any user of a public water 

system (EPA, 1991). Generally, a MCL for a chemical represents the allowable lifetime 

exposure to the compound for a 70 kg adult who is assumed to ingest 2 liters of water a day. 

When a MCL was not available, a health-based action level was calculated 

using the algorithm presented in the proposed RCRA SubpartS Corrective Action rule (55 

FR 30798, 27 July 1990) in order to assess the potential health effects associated with 

exposure. This algorithm uses chemical-specific EPA toxicity values (e.g., reference doses 

and slope factors) to derive a level at which hazardous health effects are unlikely to occur. 

Reference doses (RIDs) are estimates of the daily exposure an individual can experience 

without appreciable risk of health effects during a lifetime, and slope factors are plausible 

upper-bound estimates of the probability of an individual developing cancer as a result of 

exposure to a particular level of a potential carcinogen (EPA, 1989). Action levels (for 

carcinogens) are associated with a 1/1,000,000 upper bound excess risk of developing cancer 

for Class A and B carcinogens, and a 1/100,000 upper bound excess risk for Class C 

carcinogens. For systemic toxicants (chemicals that cause effects other than cancer or 

mutations), the action level is a concentration to which the human population (including 

sensitive subgroups) could be exposed on a daily basis, that is likely to be without 

appreciable risk of adverse effects during a lifetime. 
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For this discussion, ingestion of drinking water is addressed to estimate the 

most conservative risk, even though naturally occurring groundwater in the area of 

Holloman AFB is nonpotable due to its high concentration of total dissolved solids (IDS). 

In deriving action levels for hazardous constituents in groundwater, a water intake of 2 liters 

per day for a 70 kg adult over a 70 year lifetime exposure period is assumed. These 

assumptions evaluate a worst-case exposure scenario and do not consider current site

specific conditions. Contamination exceeding action levels or MCLs indicates a potential 

threat to human health (assuming the groundwater is ingested) or the environment. Table 

5-3 presents the standard EPA toxicity values, MCLs, and calculated health-based action 

levels. Persons exposed to chemicals at concentrations below the MCLs or action levels are 

not expected to incur any adverse health effects. The levels presented are based on 

information currently available. 

5.3 Chemical-Specific Assessment 

As shown in Table 5-1, only alpha-BHC and delta-BHC were detected in the 

same monitor wells in both groundwater sampling rounds. Therefore, the presence of these 

two constituents in the groundwater was confirmed. Aldrin, dieldrin, beta-BHC, gamma

BHC, 4,4' -DDT, endosulfan I, endosulfan sulfate, endrin, heptachlor, and heptachlor epoxide 

were detected in either the first round or the second round of sampling. Since these 

constituents were not detected in both rounds in comparable wells, their presence in the 

groundwater was not confirmed. The chemical-specific properties, toxicity values, and 

potential health effects of each of these compounds are discussed below. 

To help in a qualitative evaluation of the fate and transport of organochlorine 

pesticides, Ney and Ryan (EPA, 1987) present some rules of thumb, summarized in Table 

5-4. These rules are used in the discussion of the mobility and degradation of individual 

compounds. 
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Table 5-3 

Chemical Specific Toxicity Values 

Aldrin B2 3B-05 (I) 1.7E+01 (I) NA 1.05E-03 2.068-06 

alpha-8HC B2 NA 6.3 NA NA 5.568-06 

beta-BHC c NA 1.8 NA NA 1.94E-04 

delta-8HC D NA NA NA NA NA 

82 3E-04 1.3 2E-04 1.05E-02 2.69E-05 

4,4'-DDT B2 5E-04 1E-03 1.75E-02 1.03E-04 

Dieldrin 82 5E-05 (I) NA 1.75E-03 2.198-06 

Endosulfan I D 5E-05 NA NA 1.75E-03 NA 

Endosulfan NA NA NA NA NA NA 
sulfate 

Endrin D 3E-04(1) NA 2E-03 1.05E-02 NA 

82 5E-04 45 4E-04 1.75E-02 7.788-06 

Heptachlor 82 1.3E-05 (I) 9.1 (I) 2E-04 455E-04 3.858-06 
epoxide 

RID - reference dose chronic (milligrams pollutant per kilogram body weight per day). 
SIP - cancer slope factor (risk per milligram pollutant per kilogram body weight per day). 
MCL- maximum contaminant level, Drinking Water Regulations and Health Advisories (EPA, 1991a). 
(I) - Integrated Risk Information System (IRIS) on line search, January 1992 (EPA, 1992). 
(H) - Health Effects Assessment Summary Tables (HEAST), January 1991 (EPA, 1991b). 

8 EPA classification for carcinogens. 

b Health-based action levels are derived using EPA toxicity values and pathway-specific assumptions. 
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Table 5-4 

Chemical Properties and Environmental Fate 

>3 2.7-3 <2.7 

>4 3-4 <3 

References: Condensed from Ney and Ryan (EPA, 1987). 

1 Chemicals with properties in the first range will tend to accumulate and biodegrade in the soil. Chemicals with properties in the last range 
will tend to mobilize and migrate in the gas or aqueous phase. Chemicals with properties in the middle range may accumulate and 
biodegrade, or volatilize or migrate, depending on specific site conditions. 
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5.3.1 Aldrin and Dieldrin 

Aldrin has historically been used as a soil insecticide. Dieldrin has been used 

in agriculture for soil and seed treatment, and in public health to control mosquitos and tse

tse flies. Aldrin is only slightly soluble in water with a log Kow ( octanol-water partition 

coefficient) of 3.01 and a log Kac (organic carbon partition coefficient) of 4.69, indicating low 

mobility in water. The leaching potential for aldrin (concentration in soil/ concentration in 

water) is 9.0E-04 and the volatilization potential (concentration in soil air/concentration in 

soil) is 2.0E-05, suggesting that aldrin is unlikely to leach appreciably from soil to water or 

volatilize from soil particles to the atmosphere (ATSDR Toxicological Profile for 

.Aldrin/Dieldrin, 1992). 

Upon entry into the environment, aldrin is rapidly converted to dieldrin, its 

corresponding epoxide. The epoxide of aldrin is lipid-soluble and, therefore, it is the 

epoxide that is stored in adipose tissue of humans and other animals. Dieldrin degrades 

slowly in soil and water. Dieldrin is only slightly water soluble (186pg/L at 25°C). It has 

a log Kow of 4.55 and a log Kac of 3.87. Therefore, only small quantities are found in water. 

Most dieldrin found in the environment is attached to soil particles, and it may also 

associate with sediments at the bottoms of lakes, ponds, and streams. Dieldrin has an 

estimated half-life of 723 days for evaporation at 25°C from a column of water of one meter 

dlepth. It has been suggested that a considerable portion of the aldrin and dieldrin used in 

agriculture reaches the atmosphere, however it is probable that atmospheric degradation 

prevents accumulation of aldrin. 

Aldrin and dieldrin cause similar adverse health effects. No increase in 

mortality from any cause has been reported in workers who have been employed in the 

manufacture of aldrin or dieldrin for more than 4 years. However, long-term exposure to 

moderate levels of aldrin or dieldrin causes headaches, dizziness, irritability, vomiting, or 
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uncontrollable muscle movements. Central nervous system (CNS) excitation, culminating 

in convulsions, was the principal toxic effect noted in occupational studies of workers 

employed in the manufacture or application of aldrin and dieldrin. Short-term exposure to 

high levels of aldrin or dieldrin causes convulsion and kidney damage. Long-term exposures 

to lower levels may also cause convulsions as a result of the potential for aldrin, and 

particularly dieldrin, to accumulate within the body. 

The carcinogenic and reproductive/developmental effects of aldrin and 

dieldrin in humans are currently unknown. Experimental studies indicate that animals born 

to mothers that were fed aldrin or dieldrin do not live long (ATSDR, 1992). One study 

revealed detectable levels of dieldrin in the human placenta, amniotic fluid, and fetal blood 

(Polishuk et al., 1977). These results suggest that dieldrin can pass through the human 

placenta and accumulate in the developing fetus. 

The U.S. EPA's Integrated Risk Information System (IRIS) lists the chronic 

oral RID for aldrin as 3.0E-05 mg/kg-day. This value was determined from a two year 

chronic study in which rats were fed aldrin. Liver lesions characteristic of chlorinated 

insecticide poisoning were observed at dose levels of 0.5 ppm and greater. Survival was 

markedly decreased at dose levels of 50 ppm and greater. The oral RID for dieldrin is 

listed in IRIS as SE-05 mg/kg-day. This value was based on a chronic (2-year) rat feeding 

study. The critical effect noted in the study was liver lesions. 

Human carcinogenicity studies are inadequate, but animal carcinogenicity 

studies are sufficient to classify aldrin as a B2 carcinogen (Probable Human Carcinogen). 

The oral slope factor for aldrin is listed in IRIS as 1.7E+01 (mg/kg-day)"1
. Dieldrin is a 

class B2 carcinogen. This is based on the fact that dieldrin is carcinogenic in seven strains 

of mice when given orally. It is also structurally similar to aldrin, chlordane, heptachlor, 

5-10 



heptachlor epoxide, and chlorendic acid, which are tumorgens. The oral slope factor for 

dieldrin is 1.6E+ 1 (mg/kg-dayr1
• 

The noncarcinogenic health based action level for water ingestion of aldrin 

is 1.05E-03 mg/L and the carcinogenic action level is 2.06E-06 mg/L. Aldrin was detected 

in the first round of sampling in MW-4 (S.OE-05 mg/L) but was well below the noncar

c:inogenic action level. The detected concentration is above the carcinogenic action level 

indicating possible adverse health effects if the groundwater is ingested. It should be noted 

that the exposure assumptions used to calculate the action levels represent a worst-case 

scenario and do not reflect site-specific conditions; therefore, the actual risk may be lower 

than that indicated by Subpart S action level. In the second round of sampling, aldrin was 

detected in MW-2 and MW-3 at levels of 1.50E-05 and 9.70E-05 mg/L, respectively. Again, 

these values are well below the noncarcinogenic action level but are above the carcinogenic 

action level. The aldrin concentrations detected in the first round of groundwater sampling 

in MW-4 and the second round of sampling in MW-2 were not confirmed by analysis on a 

second column. 

The noncarcinogenic and carcinogenic action levels for water ingestion of 

dieldrin are 1.75E-03 mg/L and 2.19E-06 mg/L, respectively. Dieldrin was not detected 

during the first round of groundwater sampling, but was detected in MW-3 (2.5E-04 mg/L) 

during the second round of sampling. This value is well below the noncarcinogenic action 

I~~wel calculated for dieldrin, and is above the carcinogenic action level. This represents a 

potential threat to human health if the groundwater is ingested. 

It should be emphasized that action levels were calculated based on the 

assumption that water was to be ingested, even though naturally occurring groundwater in 

the area is nonpotable due to the high concentration of TDS. The action levels are derived 

using worst-case exposure assumptions and are not based on site-specific conditions. 
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5.3.2 Alpha-, Beta-, Delta-, and Gamma-BHC 

Technical grade benzene hexachloride (BHC), also known as hexachlorocyclo

hexane (HCH), is a mixture of several chemical forms of BHC, including (a) alpha-,(B) 

beta-, (~) delta-, and (y) gamma-forms of BHC. It was once used as an insecticide in the 

United States. y -BHC, commonly known as lindane, has been used as an insecticide and 

as a human medicine to treat head and body lice and scabies (ATSDR Toxicological Profile 

for ex, B, y, and c\ -Hexachlorocyclohexane, 1989). 

Only limited environmental fate data exist for the BHC isomers other than y

BHC (lindane). ex-BHC has a log Kow of 3.46-3.85 and a log Kow of 3.57. Based on its 

moderate Koc value and a water solubility of 10 mg/L at 28°C, ex -BHC would be expected 

to leach slowly into groundwater. 13-BHC is less water soluble than a -BHC (5 mg/L) and 

has log Kow and log Koc values of 3.78-4.40 and 3.57, respectively. Therefore, B-BHC is 

expected to have lower mobility in water and a decreased ability to leach into groundwater 

compared to ex -BHC. ~ -BHC has similar water solubility as a -BHC (10 mg/L) and log K0 w 

and log Koc values of 2.80-4.14 and 3.80, respectively (ATSDR, 1989). 

y -BHC, or lindane, has the highest water solubility of all chemicals detected 

during groundwater sampling (17 mg/L). y-BHC released into water tends to dissolve and 

remain in the water column. Evaporative loss of y-BHC from water is not considered 

significant because of its relatively high water solubility. y -BHC may undergo adsorp

tion/desorption processes with sediments and other materials when released to water. In 

fact, the log Kow and log Koc values for y -BHC of 3.3-3.61 and 3.0-3.57, respectively, 

indicate a tendency to associate with the organic carbon in soil and sediment, resulting in 

low to moderate mobility in water. Biodegradation is thought to be the major degradative 

process for y -BHC in aquatic systems, although hydrolysis and photolysis occur as well. It 

has been demonstrated that y -BHC is degraded by nitrogen-fixing blue-green algae, thus 
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reducing its toxicity. Hydrolysis is not considered a dominant degradation pathway for y

BHC at neutral pH, however, under alkaline conditions, y -BHC undergoes hydrolysis fairly 

rapidly. It has been determined that at 25°C, y -BHC has a half life of 92 hours at pH 9.3, 

648 hours at pH 7.8, and 771 hours at pH 7.3 (ATSDR, 1989). 

People generally are not exposed to the ex, B, and a forms of BHC separately, 

but to lindane (y -BHC) or to technical grade BHC. Therefore, the health effects of the 

BHC isomers are discussed jointly. The adverse health effects of lindane and the other 

BHC isomers (ex, B, and ~) that have been seen in humans include lung irritation, heart 
\ 

disorders, blood disorders, headache, convulsions, and alterations in levels of sex hormones. 

These effects were observed in individuals exposed to BHC vapors during its manufacture 

and/ or in individuals accidentally exposed to very large quantities of BHC. Death can result 

in humans and animals exposed to large amounts of BHC, and convulsions and kidney 

damage have been reported in animals fed lindane or B-BHC. Liver disease has been 

reported in animals fed lindane or ex, B, or technical grade BHC, and liver cancer has been 

reported in rodents which received long-term administration of these compounds. 

Immunosuppression has been noted in animals fed lindane, and injury to the ovaries and 

t~estes was reported in animals given lindane or B-BHC. Oral exposure of animals to lindane 

dluring pregnancy may cause teratogenic effects (supemumery ribs) (ATSDR, 1989). 

Oral RIDs were not listed in IRIS or the U.S. EPA's Health Effects 

Assessment Summary Tables (HEAST) for«, B, or a -BHC. ex -BHC is listed as a class B2 

carcinogen in IRIS. This classification is supported by an increased incidence of liver 

tumors in mice and rats when given dietary ex -BHC. Human carcinogenicity data are 

inadequate. The oral slope factor for ex -BHC is listed in IRIS as 6.3E+ 0 (mg/kg-day)"1
• B

HHC is listed as a class C carcinogen (Possible Human Carcinogen) in IRIS. Human 

carcinogenicity data are inadequate, and this classification was based on the finding that CF1 

mice fed .B-BHC had increases in benign liver tumors. An oral slope factor of 1.8E+O 
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(mg/kg-day)"1 was listed in IRIS for B-BHC. No slope factor was listed fort> -BHC in IRIS 

or HEAST, and it is classified as a class D carcinogen (Not Classifiable as to Human Car

cinogenicity). 

The oral RID for y -BHC is listed in IRIS as 3.0E-04 mg/kg-day. This value 

is supported by a subchronic study in which rats were administered y -BHC in the diet. 

Treatment-related effects included: liver hypertrophy, kidney tubular degeneration, hyaline 

droplets, tubular distension, interstitual nephritis, and basophilic tubules. HEAST classified 

y -BHC as class B2-C carcinogen (Probable-Possible Human Carcinogen). This classification 
I 

was based on a study in which mice were fed y-BHC in the diet, resulting in liver tumors. 

HEAST listed an oral slope factor of 1.3E+O (mg/kg-day)"1
• 

Noncarcinogenic action levels for water ingestion of a, B, and t> -BHC could 

not be calculated due to lack of oral RIDs for these compounds. The carcinogenic action 

levels for water ingestion of a and B-BHC are 5.56E-06 and 1.94E-04 mg/L, respectively. 

Due to lack of a slope factor, a carcinogenic action level was not calculated for water 

ingestion of~ -BHC. The concentration of a -BHC detected in the first round of ground

water sampling in MW-5 (3.40E-05 mg/L) and the concentrations detected during the 

second round of sampling in MW-5 (2.3E-05 mg/L) and MW-7 (2.2E-05 mg/L) are all 

above the carcinogenic action level for a -BHC, indicating the potential for adverse health 

effects. B-BHC was not detected in the first round of groundwater sampling but was 

detected in MW-5 (1.5E-05 mg/L) and MW-8 (l.SE-05 mg/L) during the second sampling 

round. Both of these values for B-BHC are below the calculated carcinogenic action level. 

The presence of this analyte was not confirmed in either monitor well by analysis on a 

second column. ~ -BHC was detected in both the first and second round of groundwater 

sampling. However, due to the lack of toxicological data and EPA toxicity values for this 

BHC isomer, potential health effects could not be evaluated. 
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The Maximum Contaminant Level (MCL) for y -BHC (lindane) is 2.0E-04 

mg/L. y -BHC was not detected in the first round of groundwater sampling, but was 

detected in MW-3 in the second round (1.5E-04 mg/L). This level is below the MCL 

t:stablished for y -BHC and, therefore, adverse health effects are not expected to occur as 

a result of exposure to this compound. 

Again, it should be emphasized that action levels were calculated based on 

worst-case assumptions including the assumption that groundwater was to be ingested, even 

though naturally occurring groundwater in the area is nonpotable due to the high 

c:oncentration of TDS. The assumptions used to calculate Subpart S action levels do not 

reflect site-specific conditions; therefore, the actual risk may be lower than that indicated 

by the action level. 

!i.3.3 4,4'-DDT 

Before 1972, 4,4' -DDT was used for controlling insects on agricultural crops 

in the United States. DDT and its metabolites, DDD and DDE, may be transported from 

one medium to another by the processes of solubilization, adsorption, bioaccumulation, or 

volatilization. DDT binds strongly to soil particles as predicted by the organic carbon 

partition coefficient (log ~) of 5.4, indicating a decreased propensity to leach into 

groundwater and low mobility. It is only slightly soluble in water with a maximum water 

solubility of 3.4E-03 mg/L. DDT is highly lipid soluble as reflected by the octanol-water 

partition coefficient (log~) of 6.19. DDT present in water may be partitioned, transport

e:d, or converted in several ways: adsorption to sediments, bioconcentration in aquatic 

organisms, volatilization, photodegradation, and biodegradation (ATSDR, Toxicological 

J»rofile for p,p' -DDT, DDE, DDD, 1989). 

The primary effect of short-term exposure to high levels of DDT is on the 
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nervous system. Oral ingestion of large quantities of DDT have resulted in excitability, 

tremors, and seizures in humans. Irritation of the eyes, nose, and throat have been reported 

by people who have come in contact with DDT. Exposure to low doses of DDT on a long

term basis has resulted in changes in the levels of liver enzymes involved in metabolism of 

drugs and chemicals, but there was no indication that DDT caused irreversible damage 

(ATSDR, 1989). 

Studies conducted in laboratory animals suggest that exposure to DDT may 

have harmful effects on reproduction and may result in an increased occurrence of liver 

tumors. However, five studies of DDT exposure in humans did not show increases in the 

number of deaths or cancers (ATSDR, 1989). Increasing evidence indicates that pesticides, 

including DDT, can alter immune function in rodents, although studies in humans are 

limited and ambiguous. In a study of pesticide formulators in India by Kashyap (1986), 73 

percent of workers exposed to DDT had altered levels of serum immunoglobulins, although 

no increase in infections was noted (Dean et al., 1991). 

The oral RID for 4,4'-DDT is listed in IRIS as 5E-04 mg/kg-day. This is 

based on a chronic rat feeding study in which 4,4'-DDTwas provided in the diet. Increasing 

hepatocellular hypertrophy was seen at doses of 5 ppm and greater. 4,4'-DDT is classified 

as a B2 carcinogen. This classification is based on tumors (usually liver) in various mouse 

strains and three rat studies. Human carcinogenicity data are inadequate. The oral slope 

factor is 3.4E-01 (mg/kg-dayt1• 

The MCL established for 4,4'-DDT is l.OE-03 mg/L. The concentration 

detected in MW-3 (2.4E-04 mg/L) during the second round of groundwater sampling is 

below the MCL (drinking water standard). Therefore, adverse health effects are not likely 

to occur. 
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S.3.4 Endosulfan 1/Endosulfan Sulfate 

Endosulfan is a man-made insecticide used on food crops and nonfood crops 

for control of a number of insects. Endosulfan has a low water solubility of 0.16 mg/L (at 

25° C), a log Kow of 3.55-3.62, and a log Koc of 3.5, indicating low mobility in water. 

Endosulfan sulfate, a metabolite of endosulfan, is slightly more water soluble (0.22 mg/L 

at 25°C) and has a log Kow of 3.66. A value for the log Koc was not located for endosulfan 

sulfate in the available literature. Endosulfan sulfate is also expected to have low water 

mobility. Results from several laboratory studies indicate that endosulfan sorbs strongly to 

soil and is, therefore, unlikely to leach into groundwater. In water samples taken from the 

Rhine River, it has been reported that 82-85 percent of the endosulfan residues were 

~LSsociated with particulate phase. Although endosulfan and endosulfan sulfate can be found 

in water as colloidal suspensions adsorbed to particles, ingestion of contaminated drinking 

water is not expected to be a major route of exposure due to the very low water solubility 

of these compounds (ATSDR Toxicological Profile for Endosulfan, Endosulfan Alpha, 

Endosulfan Beta, and Endosulfan Sulfate, 1991). 

No information is available on the metabolism of endosulfan in humans, but 

endosulfan is converted to endosulfan sulfate and endosulfan diol in laboratory animals. 

Endosulfan and endosulfan sulfate are believed to be responsible for the toxicity observed 

in animals. Endosulfan and its metabolite, endosulfan sulfate, exhibit similar toxicities and, 

therefore, they are discussed together. Poisoning has been reported in people exposed to 

very high levels of endosulfan via ingestion or inhalation for short periods (ATSDR, 1991). 

These exposures resulted in damage to the nervous system, and can cause death. The health 

effects in humans exposed to lower levels for longer periods are currently unknown. 

Similar to the effects seen in humans, results from experimental studies using 

laboratory animals indicate that exposure to high levels of endosulfan for short periods of 
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time can result in CNS injury. Other organs or systems that are affected in laboratory 

animals include liver, kidneys, blood, and immune system. However, these effects have not 

been noted in humans. Renal and reproductive systems are the only systems known to be 

affected by long-term exposure to lower levels of endosulfan, and the seriousness of these 

effects are increased only when animals are exposed to higher levels of the compound. 

Currently there is no evidence to suggest that endosulfan causes cancer in 

humans or animals. likewise, there currently is a lack of evidence to suggest that 

endosulfan affects the ability of people or animals to reproduce. Endosulfan has, however, 

been shown to. damage male and female reproductive organs in rats, and to cause birth 

defects in offspring from pregnant animals given relatively low doses of the compound. 

These effects may also occur in humans, however, we currently have no information that 

suggests that this is the case. 

Endosulfan is classified as a class D carcinogen, indicating that there is 

inadequate evidence for human carcinogenicity. It has an oral RID of 5E-05 mg/kg-day. 

The health-based action level for ingestion of drinking water is 1.75E-03 mg/L. Endosulfan 

was detected in the first round of groundwater sampling in MW-5 (4.1E-05 mg/L) and was 

well below the action level. In the second round of sampling, endosulfan sulfate was 

detected in MW-2 (5.1E-06 mg/L), MW-5 (6.0E-06 mg/L), MW-6 (7.3E-06 mg/L), and 

MW-7 (5.5E-06 mg/L). Concentrations of endosulfan detected during the second round of 

sampling were all well below the carcinogenic action level. 

Endosulfan sulfate was not detected during the first round of groundwater 

sampling. During the second round of sampling, endosulfan sulfate was detected in S-2 

(5.4E-05 mg/L), MW-2 (5.1E-05 mg/L), MW-5 (6.0E-05 mg/L), and MW-6 (7.3E-05 mg/L). 

However, the concentrations detected in the wells were below sample quantitation limits. 
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The presence of endosulfan sulfate was not confirmed for any of the wells after analysis on 

a second column. 

Action levels for drinking water ingestion of endosulfan sulfate could not be 

c:alculated due to lack of EPA toxicity values (RIDs and slope factors) for this compound. 

Due to the lack of toxicological data and EPA toxicity values, potential health effects of 

c::ndosulfan sulfate could not be evaluated. 

S.3.5 Endrin 

Endrin was used as a insecticide, rodenticide and avicide, but it is no longer 

produced or sold for general use in the United States after cancellation by the manufacturer 

in 1986. Endrin has a log Kaw of 5.34 and a log ~ of 3.23, and it is only slightly water 

soluble (0.25 mg/L at 25°C). Endrin would be expected to leach slowly into groundwater 

based on its low mobility factor of 0.52. Endrin is more likely to adsorb to bottom 

sediments of bodies of water, therefore, only small quantities are found in water and the 

remainder is bound to soil. The half-life of endrin in soils ranges from less than 20 days 

under optimal conditions to about 80 days under more unfavorable conditions. Endrin 

breaks down slowly in the environment. Endrin aldehyde is found as an impurity of endrin. 

Little information is known about the properties of endrin aldehyde. It is not known what 

happens to this substance .once it is released to the environment (ATSDR Toxicological 

l,rofile for Endrin/Endrin Aldehyde, 1989). 

The primary effects of high level exposure to endrin are headache, dizziness, 

nausea, vomiting, nervousness and confusion. No long-term health effects have been noted 

in workers exposed to endrin by inhalation or by dermal contact. Studies in animals confirm 

that endrin's primary target is the brain and nervous system. Birth defects, especially 

abnormal bone formation, have been seen in some animal studies. While there are no 
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human data on birth defects, animal evidence suggests that endrin exposure during 

pregnancy could pose a health risk to the developing fetus at relatively high doses. It is not 

known if cancer can be expected to occur in exposed humans (ATSDR, 1989). 

IRIS lists the oral RID for endrin as 3E-04 mg/kg/ day. This is derived from 

a chronic oral bioassay in dogs. Three to seven dogs/sex were fed diets with endrin for 2 

years. The 2 and 4 ppm dose groups experienced occasional convulsions, slightly increased 

relative liver weights, and mild histopathological effects in the liver. 

Endrin is a class D carcinogen. This is based on the fact that it did not 

produce carcinogenic effects in two strains of rats or three strains of mice when given orally. 

Several of the bioassays had inadequacies which question the strength of the negative 

fmdings. Human carcinogenicity data are inadequate. No slope factor was given for endrin. 

Carcinogenic health-based action levels for water ingestion could not be 

calculated for endrin due to lack of carcinogenicity data. The noncarcinogenic action level 

and the MCL are 0.0105 mg/L and 0.002 mg/L, respectively. The concentration detected 

in MW-3 (2.8E-04 mg/L) during the second round of groundwater sampling is well below 

the calculated health-based action level and the MCL. Therefore, adverse health effects are 

not likely to occur. Endrin was not detected in the first round of groundwater sampling, and 

endrin aldehyde was not detected in either round. 

5.3.6 Heptachlor /Heptachlor Epoxide 

Heptachlor is a man-made chemical that was used in the past for killing 

insects in homes, buildings, and on food crops. Heptachlor is no longer used to kill insects 

on crops or in homes and buildings. However, heptachlor is approved by EPA for killing 

fire ants in power transformers. Heptachlor epoxide is a breakdown product of heptachlor. 
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Heptachlor epoxide is made by bacteria in the environment. Animals and humans also 

<:onvert heptachlor to heptachlor epoxide when heptachlor enters their bodies. This profile 

describes these two chemicals together because within hours, approximately 20 percent of 

heptachlor is converted to heptachlor epoxide in the environment and in the human body. 

Heptachlor epoxide degrades more slowly and, as a result, is more persistent than 

heptachlor. Heptachlor has a low water solubility (5.6E-02 mg/L). The organic carbon 

partition coefficient (log Kow) for heptachlor was estimated to be 4.34 indicating a very high 

sorption tendency, which suggests that it will adsorb strongly to soil and is, therefore not 

likely to leach into groundwater. If released into water, heptachlor adsorbs strongly to 

suspended and bottom sediment. Heptachlor is hydrolyzed in surface water and distilled 

water to 1-hydroxychlordene. Heptachlor has a half-life of 3.5 days before it is converted 

to 1-hydroxychlordene (approximately 60 percent) and heptachlor epoxide (approximately 

40 percent) (ATSDR Toxicological Profile for Heptachlor/Heptachlor Epoxide, 1989). 

Heptachlor epoxide is soluble in water at a concentration of 2.75E-Ol mg/L 

Based on regression equations, the log Koc for heptachlor epoxide was estimated to range 

between 3.34 and 4.37 suggesting a high sorption tendency, indicating that this compound 

is not mobile in water and has a low potential to leach. If released into water, it adsorbs 

strongly to suspended and bottom sediments. Heptachlor epoxide has a half-life of at least 

4 years. 

Information regarding human health effects from exposures to heptachlor is 

sparse. Tremors and convulsions have been reported in experimental animals exposed orally 

to high levels of heptachlor for short periods of time (ATSDR, 1989). Long-term exposure 

to heptachlor or heptachlor epoxide may adversely affect the liver. Animals fed heptachlor 

or heptachlor epoxide in an experimental setting have been reported to have enlarged livers, 

5-21 



liver damage, kidney damage, and increased red blood cell count. Tremors and convulsions 

have also been reported in animals exposed to heptachlor on a long-term basis (ATSDR, 

1989). 

Evidence which supports an association between heptachlor and infertility or 

improper development of offspring include animal studies showing: 1) females are less likely 

to be impregnated when both males and females were fed heptachlor; and 2) rats born to 

dams fed heptachlor during pregnancy tended to develop cataracts. Heptachlor fed to 

animals has also been reported to cause liver cancer (A TSDR, 1989). 

The oral RID for heptachlor is listed as 5E-04 mg/kg-day in IRIS. This is 

based on a 2-year study in which rats were fed heptachlor. Liver lesions (hepatocellular 

swelling and peripheral arrangements of the cytoplasmic granules of cells of the central zone 

of the liver lobules) characteristic of chlorinated hydrocarbon exposure were noted at high 

doses. Heptachlor is a class B2 carcinogen. Sufficient evidence exists in mice of benign and 

malignant liver tumors. It is also structurally similar to several other liver carcinogens. 

IRIS listed the oral RID for heptachlor epoxide as 1.3E-05 mg/kg-day. This 

value was based on a chronic study in which dogs were given diets containing heptachlor 

epoxide. The critical effect noted in the study was an increased liver-to-body weight ratio. 

Heptachlor epoxide is classified as a B2 carcinogen. · The human carcinogenicity data are 

inadequate. This classification is based on the finding that liver carcinomas were induced 

in two strains of mice and in CFN female rats. 

The MCLs are 4.0E-04 mg/L for heptachlor and 2.0E-04 mg/L for heptachlor 

epoxide. The concentration of heptachlor detected in the first round of groundwater 

sampling in MW-5 (2.2E-05 mg/L) is below the MCL (drinking water standard). The 
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concentration detected during the second round of sampling in MW-3 (8.2E-05 mg/L) is 

also well below the MCL. Therefore, adverse health effects are not likely to occur. 

The heptachlor epoxide concentration detected in the first round of 

groundwater sampling in MW-2 (2.6E-04 mg/L) was not confirmed by analysis on a second 

column. This level is slightly above the MCL, and represents a potential threat to human 

health only if the groundwater is ingested. This is unlikely due to the high concentration 

of total dissolved solids. Heptachlor epoxide was not detected in the second round of 

groundwater sampling. 

5.4 Summaey 

The assessment monitoring program--Appendix IX and confirmation sampling 

rounds--for the Holloman AFB sewage lagoons was implemented between September 1991 

and March 1992. Analytical results indicate that two organochlorine pesticides, (a) alpha

BHC and(~) delta-BHC, are present in the groundwater in monitor wells MW-5 and MW-7, 

respectively. Quantification of these constituents should be regarded as approximate values 

since in all but one instance, the reported concentrations are less than 5 times the method 

dletection limit. For the purpose of data evaluation, Maximum Contaminant Levels (MCLs) 

e:stablished under the Safe Drinking Water Act, when available, were used to determine the 

potential for adverse human health effects. For contaminants for which MCLs have not 

been established, health-based action levels were calculated for ingestion of drinking water 

to estimate human health risks. Use of drinking water standards for evaluation of potential 

health effects that may arise as a result of exposure to contaminants present in groundwater 

2tt this site represents a conservative approach (erring on the safe side). Due to the high 

c:oncentration of total dissolved solids, the naturally occurring groundwater in this area is 

nonpotable, making the likelihood that groundwater will be consumed very small. 
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Therefore, the exposure scenario used in this evaluation is very conservative and likely 

results in overestimation of human health risks associated with this site. 

No organochlorine pesticide detected during groundwater sampling was 

present at a concentration above the noncarcinogenic action level. Several constituents were 

detected at concentrations above carcinogenic action levels including aldrin, dieldrin and u

BHC. However, worst-case assumptions were used in lieu of site-specific information to 

calculate health-based action levels. Therefore, the actual carcinogenic risk for these 

compounds may be lower than that indicated by the action levels. Heptachlor epoxide was 

detected during the second sampling round at a concentration slightly above the drinking 

water MCL. Of the chemicals that were detected at concentrations above carcinogenic 

action levels, only u -BHC was detected in the same monitoring well in both groundwater 

sampling rounds. a -BHC was also detected in both rounds of groundwater sampling, but 

its toxicity could not be evaluated due to the lack of chemical-specific information. 

All of the organochlorine pesticides detected during the groundwater sampling 

are relatively insoluble in water and have moderate to high octanol-water partition 

coefficients (log Kow) and organic carbon partition coefficients (log Koc). All of these 

constituents are, therefore, unlikely to be transported in water through subsurface soil. 

Migration of these constituents from the sewage lagoon site is expected to be insignificant. 
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RECOMMENDATIONS 

Based on results of the assessment monitoring program, the following 

.. recommendations are made regarding groundwater monitoring at the Holloman AFB 

sewage lagoons: 

• Delete the indicator parameter total organic carbon (TOC) from the 
detection monitoring analytical requirements since Appendix IX 
sampling results did not correlate TOC detections to the presence of 
organic constituents; 

• Modify (redefme) the approved RCRA groundwater monitoring 
network to include two upgradient monitor wells installed in February 
1992 (MW-9 and MW-10), and abandon piezometer S-2 due to its 
location and apparent influences of fresh water infiltration from the 
Base golf course impacting groundwater quality parameters and flow 
direction; 

• If deemed necessary, install two additional monitor wells southwest of 
Ponds A and C to determine if organochlorine pesticides have 
migrated beyond MW-5 and MW-7 in the existing detection monitoring 
network; 

• Resume detection monitoring on all existing and new wells; 

• Include EPA Method 8080 (organochlorine pesticides only) in the 
analytical requirements for MW-5 and MW-7, and any wells installed 
downgradient of them; and 

• Continue detection monitoring until such time as there is a statistically 
significant increase in a detection monitoring parameter downgradient, 
or a Method 8080 constituent is detected at a concentration greater 
than one order of magnitude above the maximum detected 
concentration established during the Appendix IX and confirmation 
sampling. 
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APPENDIX A 

Correspondence Resulting from Initial 
Sampling and Subsequent Conference Calls 



BRUCE KING 
GOVERNOR 

ENVIRONMENT DEPARTMENT 
Harold Runnels Bulding 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505).827-2850 

December 17, 1991 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

General Lloyd Newton 
Installation Commander 
Holloman Air Force Base 
49th CES/CEV 
Holloman Air Force Base, NM 88330 

RE: 1. November 1991 "A-E Sampling and Quality Control. . " 
2. November 5, 1991 "Draft Sampling and Quality Control .. II 

NM6572124422 

Dear Col. Newton: 

The Hazardous and Radioactive Materials Bureau (HRMB) has reviewed 
subject documents 1 and 2. The data prompts HRMB to require that 
Holloman Air Force Base resample the sewage lagoon RCRA monitoring 
wells and characterize the samples by the following methods for 
the stated reasons: 

1. Method 8080, due to the detection of several target 
compounds in this method. 

2. Method 8240, due to the presence of methylene chloride 
and acetone in samples and in trip blanks. HRMB cannot 
dismiss the possibility that these method 8240 compounds 
are present in groundwater downgradient of the 'lagoon 
system simply because they appear to be common 
contaminants at the laboratory in question. 

3. Method 8270, for two associated reasons. Subject 
document 2 reports 2-butanone at 25 ppb and 4-methyl-2-
pentanone at 31 ppb in MW-3, both compounds detected at 
levels below the Practical Quantitation Limit (PQL) but 
presumably above the Method Detection Limit (MDL) as 
defined below. HRMB questions the analytical limits used 
in this study. HRMB requested that EPA require HAFB to 
use Method Detection Limits (MDLs) rather than Practical 
Quantitation Limits (PQLs) in this assessment project. 
It was HRMB's understanding that HAFB had agreed to this. 
HRMB did not notice that the values in Appendix B of the 
"Analytical Plan for Groundwater Assessment Monitoring" 
{August 1991) corresponded to PQL's rather than MDL's. 
The MDL is that level of a target parameter in a sample 
at which the laboratory can report with 99% confidence 
that the sample does contain the parameter in question. 
HRMB concludes from the data in subject document 2 that 
2-butanone and 4-methyl-2-pentanone exist in groundwater 
downgradient of the sewage lagoon system. 



General Lloyd Newton 
December 17, 1991 
Page 2 

If you have any questions regarding this matter, please contact Dr. 
Bruce Swanton of my staff at (505) 827-4300. 

Sincerely, 

~-b~=v~-~ard Horst, RCRA Programs Manager 
Hazardous and Radioactive Materials Bureau 

cc: Tracy Hughes, Office of General Counsel 
Rick Roy, u.s. Fish and Wildlife Service 
Dave Schafersman, Bureau of Land Management 
Wallace Hise, Project Director, Radian 



.~)ate: 12/20/91 
Subiect: Aaenda for 12/23/91 conference call regarding Holloman ArB sewa&e 

lasoon investigations. 
From: F. Fisher, HAFB 
~: B. Swanton, NMED; w. Hise, s. Gibson, Radian; D. Lakin, ACE 

PLANNED PARTICIPANTS: 
Dr. Bruce Swa:n.ton, New Mexico EnvirollJilental Department 505 827-4300 
Dr. Fred Fisher, Holloman Air Force Base 505 479-3931 
Mr. Wally Hise, Radian Corporation, Austin 512 454-4797 
Mr. Steve Gibson, Radian Corporation, Austin 512 244-0855 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 402 221-3761 

A conference call will be initiated by Radian Corporation at 1300 MST 
(1400 CST) 12/23/91 to discuss the followine items: 

(1) Set schedule for resampling ground water as specified in letter from NMED 
to HAFB dated 12/17/91 as modified by conversation between B. Swanton and F. 
Fisher on 12/18/91. (Methods 8080 and 8240 shall be resampled but not method 
8270.) 

(2) Discuss appropriate MDL's and reporting procedures for groundwater 
resampling and for upcomin& soil/sludge samples. 

(3) Discuss possibility of revisins the presentation of analytical data from 
the 3-7 Sep 91 samplins to report the actual value obtained below MDL with a 
flag. (This to be performed in addition to resampling for method 8080 and 
8240 constituents.) 

(4) Discuss ~~D QA/QC requirements with regard to upcoming sludge/soil 
sample collection. 
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MEMORANDUM FOR T:t!! RECORD 

Subiect: Results of a 12/23/91 1300 MST conference call regarding Holloman 
AFB sewaae lagoon investigations. 

Participants: 
Dr. Bruce Swanton, New Mexico Environment Department (NMED) 
Dr. Fred Fisher, Holloman Air Force Base (HAFB) 
Mr. Wallace Hise, Radian Corporation, Austin 
Mr. Steve Gibson, Radian Corporation, Austin 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha (ACE) 
Mr. Barry Feldman, Environmental Protection Agency Re&ion 6, Dallas (EPA) 

(1) NMED approved RAFB/ACE/Radian plans to resample wells early in January. 
EPA indicated that they will perform QA.analyses on split samples. 

(2) NMED stated that labs need to isolate method 8240 analyses from other 
activities to eliminate contamination by acetone and methylene chloride. NMED 
expressed reservations about drawin& conclusions regarding the 
pres~ce/absence of hazardous constituents when blank& were contaminated. ACE 
stated that the contaminants in question, acetone and methylene chloride, are 
very common and that the presence of similarly low levels in blanks and 
samples is norm&lly assumed to indicate an absence of significant hazardous 
constituents in the samples. Radian indicated their awareness of the problem 
and that they will seek ways to minimize contamination in future samples. 

(3) Considerable discussion focused on the use of contract required 
quantitation limits (CRQL) vs. minimum detection limits (MDL) vs. practical 
quantitation lintits (PQL). NMED stated that the MDL is 3X the standard 
deviation of known sample above the blank value. this is ~osen as a 
conservative value to trigger verification samplina. NMED questioned Radian's 
reported MDL's for methods 8240 and 8270 which are similar to the PQL values 
published in Appendix IX. NMED expected MDL'S to equal .2X to .33X the PQL. 
Radian responded that the MDL's they use are based on several instruments and 
that they are lower than CRQL's developed in EPA's contract laboratory 
program. RMED asked Radian if MDL'• for individual instruments could be used 
but aave Radian the option of respondina at a later date. 

(4) A teleccn was scheduled for 31 Dee 1000 MST to further discuss 
MDL/PQL/CRQL questions. It will be determined at this time if it will be 
useful to revise the presentation of results to show values below CRQL with a 
J flag. NMED advised HAFB/ACE/Radian that if the revised results showed hits 
for method 8270 or any other method besides 8080 and 8240, that t~se 
additional analyses will also need to be verified in the early Jan samplina. 

(5) The NMED HRMB QA/QC document "Components ot an Adequate Laboratory 
Qua.li ty Asauranee/Quali ty Control Plan" was discussed. HAFB and Rad.ian 
expressed concern that the proposed recovery limits of 80-120% were 
considerably more strict than the usual EPA limits of 50-150%. RMBD responded 
that these values are for reagent blanks or spikes, not for trip blanks or 
matrix spikes. Radian commented that this is still "pushing the analysis". 
NMED stated that 80-120~ is more of a aoal than a requirement and that a 
revised document clarifying this will be forwarded to all teleeon 
participants. All participants agreed that the issues raised by this document 
had been resolved. 



(6) HAFB/Radian expressed concern to RMED that the still unresolved 
"-· MDL/CRQL/PQL question mi&ht adversely affect the scheduled (Feb 1992) 

sludge/soil sample collection. Radian cautioned RMID that the MDL'a for 
sludge are quite high because of dewaterina problema, interferences, etc. 
NMED responded that standards for evaluatin& sludge/soil samples were less 
restrictive because they were health-based limits. RMBD offered to fax 
documentation on these limits to all participants. NMED stated that EPA 
document 540-1-89-002 was used as the basis for risk assessments to establish 
limits. 



RADIAN 

30 December 1991 

Dr. Bruce Swanton 
New Mexico Environment Department 
1190 St. Francis Drive, 
P.O. Box 26110 
Santa Fe, NM 87502 

8501 Mo-Pac Blvd. 
P.O. Box 201088 

Austin, TX 78720-1088 
(512)454-4797 

Subject: Responses Related to 23 December Conference Call, Holloman AFB 
Groundwater Monitoring Program 

Dear Bruce: 

This letter is to respond to two issues remaining unresolved following the 23 December 
conference call involving you and representatives of the Army Corps of Engineers 
(USACE), the Environmental Protection Agency (USEPA), and Radian. The topic of the 
conference call was the data obtained for groundwater samples taken in September 1991 
in support of the groundwater monitoring program at Holloman AFB. The two remaining 
Issues are: 

1) The data for volatile organic compounds obtained using Method 8240 and a 
suggestion that GC/MS instruments used to perform Method 8240 be 
isolated from sources of contamination. 

2) The difference between reporting data to a reporting limit and to a method 
detection limit. · 

Below, I address these issues. 

Issue 1: NMED is reluctant to dismiss the possibility that methylene chloride and 
other compounds detected in samples and trip blanks are present in the 
groundwater although these compounds are common contaminant in the 
laboratory. 

The problem of contamination by airborne solvents during sample collection and determi
nation of volatile organic compounds has been long recognized by EPA, regulatory bodies, 
analytical laboratories, and the regulated community. The problem continues to vex data· 
validators despite efforts in the field and laboratory to minimize contamination during 
shipment of sample containers to and from the sampling site, during sample collectio~ 
and during chemical analysis. Contamination during analysis is usually by methylene 
chloride, toluene, acetone, and other ketones such as 2-butanone. These solvents, 
particularly methylene chloride, are commonly used in laboratories. The impact of these 
solvents on determination of volatile organic compounds may be profound although they 
are used some distance from where volatile organic compounds are being determined. 

The analysis of trip blanks, field blanks, and system blanks, respectively, contribute data 
which often prove useful in documenting potential sources of suspected contamination. 



RADIAN 
' ' 

Dr. Bruce Swanton 
30 December 1991 
Page 2 

Trip blanks provide data concerning contamination during transit and analysis. Field 
blanks provide data concerning contamination during decontamination, return transit, and 
analysis. System blanks provide data concerning airborne contamination during analysis. 
Examination of the September 1991 data for volatile organic compounds suggests that the 
data obtained are valid and defensible for the following reasons: 

a) The similarity of the data for Method 8240 for trip blanks and associated 
system blanks suggests that the methylene chloride detected by Radian 
during the September 1991 analyses is due to airborne contamination within 
the laboratory. The concentrations of methylene chloride in several of the 
samples were only slightly greater than the concentrations in the trip and 
system blanks. Please note that this assessment was made using previously 
unreported data which were less than the reporting limit; see below. 

b) The data obtained by the EPA subcontract laboratory using Method 8240 on 
split samples showed low levels of methylene chloride in samples and trip 
blanks as did Radian's data, but also showed acetone unlike Radian's data. 
These data document the identities and relative levels of airborne contami
nants which may prevail in two laboratories analyzing identical samples. 

c) The data obtained by a third laboratory employing Method 8010 showed no -
contamination by methylene chloride down to 2 p.g/L 

d) One yardstick of reasonable GC/MS system blanks for volatile compounds i~; 
provided by the criteria for EPA's Contract Laboratory Program (CLP) 
which supplies analytical data for CERCIA enforcement actions. The most 
recent CLP Scope of Work (OLMOl.O) carries acceptance criteria which 
mandate that system blanks must contain less than 50 p.g/L of methylene 
chloride, acetone, and 2-butanone, respectively, and less than 10 p.g/L for 
other target analytes. Otherwise, analyses for volatile compounds may not 
proceed. The criteria published in the Holloman project Analytical Plan, 
dated 28 August 1991, mandated a maximum concentration of 25 p.g/L for 
methylene chloride in system blanks. The system blank data for the Septem .. 
ber 1991 analyses certainly meet the criteria of CLP and the Holloman 
project Analytical Plan. 

The recent relocation of Radian's laboratories to a new facility should significantly reduce 
the impact of airborne solvents on the determination of volatile organic compounds using 
Methods 8240 and 8010. The instruments used to perform these methods are physically 
segregated from all other instruments. A further measure of isolation is afforded by 
segregating the ventilation system of this dedicated work area from the rest of the 
laboratory building and particularly the area in which solvent extractions are performed. 
Preliminary results are very promising. Acetone has been seen as an intermittent 
contaminant despite the careful planning in designing the laboratory. The suspected 
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source of acetone is the standard construction material used to construct the building and 
the resulting contamination of reagents. 

Issue 2: New Mexico Environmental Department has chosen the method detection 
limits (MDLs) as the action levels triggering verification sampling. Radian's 
data were reported down to our standard reporting limits which are greater 
than our demonstrated MDLs but meet the published practical quantitation 
limits (PQLs). These reporting limits appear under the header Method 
Detection Limit in Appendix B of the Holloman project Analytical Plan 
dated 28 August 1991. 

The data reported for the September 1991 analyses were reported down to Radian's 
standard reporting limits carried on its laboratory information management system 
(UMS). These laboratory reporting limits (LRLs) are typically the published practical 
quantitation limits (PQLs) listed in the method except where the published PQLs are 
unattainable. The laboratory is obligated to demonstrate that its method detection limits 
(MDLs) for laboratory-grade water are less than the LRLs. A similar approach is taken 
by the EPA CLP in which the LRL is contractually known as the contract required 
quantitation limits (CRQLs). Typically, the EPA PQLs, EPA CRQLs, and most labora
tories' LRLs are identical or, at least, comparable for most tests and analytes. 

The MDL is defined in a regulatory sense as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the analyte concentration is 
greater than zero. The MDL for a compound is determined by analyzing numerous 
spiked aliquots of pristine, laboratory-grade water and then performing the prescribed 
calculations using the resulting data. The MDLs are thus obtained at a single interval of 
time for reference samples which undoubtedly differ in most regards from the aqueous 
investigative samples subsequently analyzed. Radian has found that these calculated 
MDLs usually underestimate the prevailing detection limits even for laboratory-grade 
water for which they are obtained. That is, if standards prepared at the concentration of 
the MDLs are analyzed, the target compounds may or may not be detected. Clearly, this 
experience is contrary to the regulatory definition of MDL Further, after the MDLs are 
calculated, the prevailing detection limits of the instrument will necessarily change over 
time under the influence of subsequent analyses on the analytical system. Detection limits 
for specific investigative samples are also influenced by the levels of target and non-target 
constituents present and physical/ chemical matrix interferences. 

Most laboratories elect, therefore, to report data down to LRLs at which they feel they 
can report data of specified accuracy and precision. The foremost reason for reporting 
down to LRLs is that data are necessarily reported on a sample-by-sample basis and it is 
impractical to determine and report MDLs for each sample analyzed. To report down to 
the MDL calculated for laboratory-grade water may overestimate the sensitivity actually 
realized for a particular sample analyzed. This approach also allows use of a single LRL 
for a compound in the face of differences in sensitivity between redundant instruments 
used to perform the same test. Such an approach is absolutely necessary given the nature 
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and volume of the data obtained from these instruments and the practical need to report 
data on a timely, ongoing basis. 

Radian understands that NMED needs to take a conservative stance with regard to the 
data it reviews. One approach which accommodates this need and the data obtained in 
September 1991 would be that taken by the EPA CLP for GC/MS data. Data obtained 
less than the LRL could be reported using the "J-flag" convention of CLP. This approach 
would allow for reporting of data less than the LRL as qualified. For example, if the LRL 
is 10 f,lg/L for an analyte detected in a sample at 3 f,lg/L, the reported value would appear 
as 3J f,lg/L The "J-flag" denotes that a greater degree of quantitative uncertainty is 
associated with the data reported than data closer to or exceeding the LRL. The lower 
end of the reporting range would approximate the prevailing detection limit with the 
additional confidence that the mass spectral identification criteria of retention time and 
mass spectral match must be met. 

\ [, . '' - c.. 

This situation is cortfiasted with that for determinations with chromatographic methods 
using conventional detectors (e.g., Method 8080). The prevailing detection limit for such 
methods are very dependent on matrix interferences which cannot be distinguished from 
analyte response. It is recommended that LRI.s be used for chromatographic methods, as 
the data were initially reported, since values below the LRL are generally of limited value. 
The LRLs for methods involving inorganic parameters are very close to the MDLs; these 
data may be used as initially reported. 

I hope this letter adequately responds to the two remaining issues regarding the 
September 1991 data for the Holloman groundwater monitoring program. I will be glad 
to discuss these issues further during our next scheduled conference call on 31 December 
at 10:00 a.m. MST. 

Sincerely, 

~~ 
d.teven Gibson, PhD 

Senior Staff Scientist 
Client Services Coordinator 

JSG:kla 

c: R. Stirling/USACE 
B. Johnson/HQ TAC 
F. Fisher /HAFB 
J. Rinehart/USEWP A 
W. Hise/Radian 



M!MOJW!DUM 

~~ 12/30/91 
Subject: Agenda for 12/31/91 conference call recarding Holloman AFB sewace 

lagoon investigations. 
fii>.m: F. Fisher~ HAFB 
To: B. Swan~on, NMED; W. Hise, S. Gibson, Radian; R. Stirling, D. Lakin, ACE; 

J. Rinehart, EPA; B. Johnson, TAC 

PLANNED PARTICIPANTS: 
Dr. Bruce Swanton, New Mexico Environmental Department 505 827-4300 
Ms. Sharon Moore, Holloman Air Force Base 505 479-3931 
Dr. Fred Fisher, Holloman Air Force Base 505 479-3931 
Mr. Wallace Hise, Radian Corporation, Austin 512 454-4797 
Mr. Steve Gibaon, Radian Corporation, Austin 512 244-0855 
Mr. Ron Stirling, Army Corps of Engineers, Omaha 402 221-3761 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 402 221-3761 
Mr. Jon Rinehart, Environmental Protection Aceney, Dallas 214 655-6790 
Mr. Brent Johnson, Tactical Air Command HQ, Lan&1ey AFB 804 764-4430 

A conference call will be initiated by Radian Corporation at 1000 MST 
(1100 CST, 1200 EST) 12/31/91 to discuss the followina items: 

(1) Verify acceptable contamination levels for volatile oraanics in method 
8240 samples. 

(2) Continue and conclude (?) discussion of appropriate MDL'& and reporting 
procedures for aroundwater resampling. Determine if revised presentation of 
September sampling results will be useful. 

(3) Determine if semi-annual detection monitoring (indicator parameters) 
needs to be performed during Jan-Mar. 

(4) Verify schedule for assessment monitoring resamplin&. 



I~ORANDUM FOR THE RECORD 

jSub1ect: Results of a 12/31/91 1000 MST conference call regarding Holloman 
AFB sewage lagoon investigations. 

]?articipants: 
Dr. Bruce Swanton, New Mexico Environment Department (NMED) 
Ms. Sharon Moore. Holloman Air Force Base (HAFB) 
Dr. Fred Fisher, Holloman Air Force Base 
Mr. Wallace Hise, Radian Corporation, Austin 
Mr. Steve Gibson, Radian Corporation, Austin 
Ms. Jean Youngerman, Radian Corporation, Austin 
Mr. Ron Stirling, Army Corps of Engineers, Omaha (ACE) 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 
Mr. Dave Splichal, MRD Laboratory, ACE, Omaha 
Mr. Jon Rinehart, Environmental Protection Aceney Recion 6, Dallas (EPA) 
Mr. Br~t Johnson, HQ Taetieal Air Command (TAC), Lan&ley AFB 

ltECORDER'S NOTE: All subsequent references to pages or tables refer to "A-E 
~;amplin& and Quality Control Summary Report (A-! SQCSR) for Appendix IX 
Groundwater Sampling Holloman Air Force Base, Radian Corp., November 1991" 
\mless otherwise noted. 

(1) All participants aareed that method 8010 results for methylene chloride 
1,erformed by Environmental Sciences and En&ineering (!S & E) show blank values 
~:2 ug/L (Table 3··1, p. 3-9). It was aareed that this indicates that hits of 
n1ethylene chloride in method 8240 samples performed by Radian and PDP 
J1nalytical (EPA contractor) are laboratory contamination.(~ssw.iag that ES & 
l:'s method 8010 results are not blank-correctedJ. 

(2) All participants agreed that acetone w s found only ~n P ytical'& 
~:1amples (compare Table 3-1, p. 3-9 to PDP Ana UDDDary \able, included 
s~s an attachment to the S Nov 91 letter from Radian to ACE). I) was agreed 
t:hat acetone was therefore a laboratory contaminant. 

(3) NMED stated that, pendina verification that ~athod 8010 results were not 
l:1lan.k corrected, resamplina for method 8240--weul.d._not be necessary. Raclian 
~~ contac~~S & E ~ verif.t chat the method 80l~aults were not blank
c:orrected. 

(4) Radian elaborated upon a ~rni~ method detection limits that 
w•as sent to participants prior to the call. GC-MS techniques (method 8240) 
~·ere contrasted to conventional GC techniques such as method 8080 which u•e• 
electron capture detection. 

GC-MS aliowQ reliable detection of substances below quantitation limits 
b,ecause both retention time and mass spectra are used to verify the identity 
of a compound. However, limits for aeeurate quantitation. are rather high 
compared to conventional GC techniques. Interferences are reduced in QC-MS by 
the use of two independent method$ to identifY the compound (ret«ntion time 
and mass spectra). Therefore, reportine values below quantitation limits with 
J flags will provide a reliable indication of the presence of the compound. 



Conventional GC is subject to more interferences than is GC-MS, so Radian 
does uot recommend the reportin& of flagged values below quantitation limits. 
Confirmation of hits in conventional GC requires runnina the sample through a 
second column with different phases than the oriainal. Typically, this is 
accomplished by splittina samples after injection and passing the sample& 
through two columns in parallel. Identical detectors are normally attached to 
both columns. ~Y also b.e confirmed with GC-MS, but this is not advised 
because of th~~~ity. 

NMED noted tliat Radian's reporting limits for several method 8080 
constituents were similar to MDL's in SW-846, 3rd edition. NMED requested 
that Radian at~empt to meet the MDL's listed in SW-846, 3rd edition. 

(5) NM!D stated that HAFB/Radian is not required to measure detection
monitoring indicator parameters durina the upcoming resamplina for method 
8080. NMED stated that if no hits are found and if the samplina is otherwise 
successful, HAFB will be permitted to resume detection moni~orina by sampling 
indicator parameters in Jun/Jul 1992. 

(6) ACE asked to receive QA samples for two wells. Radian agreed to collect 
samples from well MW-5, which had the most method 8080 hits, and from one 
other well to be specified later. 

(7) HAFB, HQ TAC, ACE and Radian aareed that it would be necesaar,y to 
schedule a separate resamplina trip late in Jan 1992 because there waa no 
lonaer sufficient time to or•anize the reaamplina effort to coincide with the 
upcoming IRP site..s••;U!I\ ~during the week of 6 Jan. The aludae/soil 
sample collection has now been scheduled for late Feb, and it was aareed that 
the groundwater resampling needed to be completed before then. 

RECORDERtS NOTE: Radian contacted ES & E on 12/31/91 following the conference 
call. ES & E confirmed that they do not blank correct method 8010 analyses. 

Recorder, 

Dr. Fred M. Fisher 
49 SG/DBV Holloman AFB, RM 88330 
505 479-3931 



APPENDIX B 

Field Parameter Measurements and 
Daily Field Logs 
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lf.' ((c/ s S( ,~fl.) -\-1.4. -;~o ; d 

<\ -_ c.:z_ }0 ~;~~~,c) 

II:~ I \I sr.~~b:~) 

\ t ·. ~.C- Z.L. <:>1 ;QY\~ +.<b\::; 

1(: 44 '-7 c~ 

Sa.rnple Information 

Date:Yfz('7'L. 

Time: 1/~C>C> 

Temp. pH Con d. 

\4 ·' ~,lb (0/ CjcD 

\t,0 Co.B7 ro,c;7o 

\t(. ~ Cc.1'1 /0 STD 

\4. ~ Co.\3 (0,{00 

1~. B G. !Co to se:c> 

Well Information 

Total Well Depth: 

({, --,z_ 
~' §(, 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casing Volumes 
0.(, 7b 

(= Total Head X 0.1632 gal) e I q'Z_ 

Total Volume Purged -~..!...::::;:..._ __ 

Purged Dry D 

Field Measurements 

Alkalin-it'\1-!y:- __ _ 

pH: (;,I 90 

Conductivity ,o/ 'i'">tc_-, 

Temperature lA ,CJ 

------·--------------------------------------------------------------
Commemts: fh. ¢ c..oJ ~ ~\\lo~W 

~\ f\..0..\ t.o~+e-.- ~~\ :::: 4.fbb 
w~t-u' :'?1~t- \;~ c~~~~s 



I f 

fot-ie v C)L... (.),VIE U-Af(. I T7" TCJt~tf PH t..cNO 

{I~ 11 3Z. (_~ 14,b G:,."'\6 /01 3")0 

\ l t:<55 37 ~ \4.7 (,o4- (0, sso 
c._~ 

I I !lz..·oo :4'2... I l~ .(a /l,o~ ·~{CJ, C)BO I 

I I lg:ob 14S I c~ !4. s- ! ~ /l <f..) 110/?bc:>~ I I I 

! ! 
I 

f I . 
' ~-----.. ---'· 

I 



We II I D :__.M_\c~rJ--_0 __ _ 

Well Purging 

Time Volume 
( 6-A.'- ~ 

Clarity 

oB: gs~ 5' c_~ 

o§: 4 '2. /0 cGz~ 

o8'.4c.\ \-s' (~ 

~; S'it 2-0 c)-'2J.~ 

09 ·o ~s Is eta~ 

.5..an1ple Information 

Time: <6: lD 

Sample Type 
f)o3c:? 

Sample ID 

Temp. pH Con d. 

t4.0 7,05 76 '1x. 10 
3 

14.7 7.Z( 77.Btt !D-, 

14 .B_ (./~ '8ZtJ x ;o5 

{4,6 _],(! 71-7 )<I o-~ 

1'5. I l,G-0 &>.9 k (~~ 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casi.rJ.9 Volumes 
CJ,.b16 / 

(= Total Head x- 0.1882 gal) _p,_, ,_( _<c,_ 

Total Volume Purged _4_1 __ _ 
Purged Dry D 

Field Measurements 

Alkalinity: 

pH: '(I z Co 

Conductivity 7". \ x ro3 

Temperature 1 c; · o 



r 
I 

~. ·. oc;_ ~ ; c~ J5 I '2- l' "2..? 8o.4~ to!> 

0 ~~ 
I 

~ ·\5 +~- 14.6 {, 2.3 J't,'t3xtD~ - ···-1----.. 

)~: L. "3 ~ ( ; (} 

---t-(_-~ (4~~ l.'?.-6 716.( rb-~ 

I 

I 

I 
r- I \ 

! 

' 



We II I D :_..a,_t\.;...;.'W.;:;....' -......~.1 __ _ 

Well Purging 

Time, Volume Clarity 

/.'15 s cf,-.c..,-

;_·zc. /b r/ .. &;-

rzs 1'5 t!~Ct---

I. 3 "7 . j- 7-" eft£,,-

I: 3B 2-S c I t:.Cl .,... 

.s.a_rnple Information 

Date: L-1 \- '\ 2-

Time: tz.:~o 

Sample Type 
8060 

Sample ID 

Temp. pH Con d. 

1'-/.Z 7. 73 (0/ I 7 o 

)'-/.~· 7 30 7, ~7o 

t'-lw 7.tS /~ t'Bo 

i 1../. () 1.0 s tJ7~;t> 

1'1-w 7.o2 1, eoo 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casing Volumes 
6 u75 

(= Total Head x 0.1632 gal) ~ Cf 

Total Volume Purged 

Purged Dry D 

Field Measurements 

Alkalinity: ----
pH: "7, 00 

Conductivity &) 730 

Temperature I 'f. f 

------·--------------------------------------------------------------
CommEmts: 



..,., ~ .l v • I . cl"' o(' ;+ Ttw' H (_ """ ,e 
/.''-13 ~0 cf~a.,. I'-!. G;, I o2: 1..; ~OLO 
/.'<7 1'-/.~ G-4~ ' 

35 t:l~.-y /0 (,.'07 

--
-z.: oe 4o I c I t'c:.,. /'f. 5 ~ qs 1 7 c.:1c· 

I 

") . I 8 c /'f:'c. v i'-l.fR c .'15 ~ "7S c:l ,t• 4S 



Well ID: (1.,\l~U- B 

Well Purging 

Time~ Volume Clarity 

0-) :1 (!1 5 (~~ 

0 7' c:;-~ 
I .)~ /0 cG~ 

ocr:~. c \ 15 (' (_p.u-..1 

o0:o7 -z.o (...~ 

0~~,: \ -z_ -z.s- c.. ( .e '"' r-

.5.arnple Information 

Date: rs {eb C-j ·z 
TimeP/!1 S-

Sample Type 
cr))DRo 

Sample ID 

Temp. pH Cond. 

1-:;. b 7.19 ll'100 

14.3 ·7. Z- "L tcCfDo 

)4.4 -l. -z.A tL- Zi'C 

14.'1 7, 7_0 ,-z. i40 

i 4-,'/ l.zo l L .;-t')o 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

(7' 7 (o 

s-, 3Z. 

t2 .4 ~ 
Five Wetted Well Casing Volumes 

(= Total Head x O~S<c~~8gal) 0, 4 3 

Total Volume Purged _4...L..-Z. __ _ 
Purged Dry D 

Field Measurements 

Alkalinity: 

pH: ·1. \4 

Conductivity tL- 7 'Zo 

Temperature 14 · g 

------·--------------------------------------------------------------
CommEmts: 

PH ~ {A.);'\() ~\<r U'l. \ ~ lo c •\ ~I 

(:'\c...\ v0~k L~"(..\ :: s-. 4 b 



p 
flr-iE v 0L-i..-'f1./i- CLJ~1T/ Tc-w1P PH CONP 

B: ;~_, '3D c..~ rs-. I 7. J6 ( 3 2 Yx-> 

t1. ·z.s ~s c.Gu-"'r (f,q 7. \6 'z f. o.:;:; 

B; 3·z_ 40 L~c~ (4, 0 .7. ( f6 j{_ 7~C 
...... 

,-

'O.S/ ~-c c~ ' \tS" 7. ?D 17. '1'1 0 
I 



Well ID: S ~ ;>.. 

Well Purging 

TimH Volume Clarity 

\\·.·zu ~ C 1"4" 
II: 30 ~ ( l(c.y-

. I ·3 i I .. ;Wq 
_-1Jfll:. c I ('4 .,...-

//.· 3 7 ~II) c /,c:; r 

I;.· (I o 1;).- c ~~~ y-

I/ .. '-r I ;3, 

sa.Inple Information 

Date: ----
Time: 

Sample Type 

BoBo 

Sample ID 

Temp. pH Cond. 

I'-/. 5 ~.'78 /Jl98c:> 

I'-/. (p (c. .I w 13/58 0 

I L/. i & .5;1 / .::>,/ 08 u 

/'f. s ~-55 /2/S' tt?Jt::::' 

;£j. I ~' 0 0 /.)
1

.;>o o 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: I S , '-I). 

Five Wetted Well Casing Volumes 

(= Total Head x 0.1632 gal) ;>, 5 
Total Volume Purged 

Purged Dry D 
13 ,,J 

Field Measurements 

Alkalinity: --
pH: (p 74 

Conductivity II t. 1~<::, 

Temperature ;tf. 3 

------·--------------------------------------------------------------
Commemts: /;-( t c,-z.,,_/ 4,el-t,.f r-4/,·t---.II"P/. 

f;,J '7v4:t'. /~v,./ S 5). £/'.-..,/ -"~ /Y 



Well ID: 5- Lf _;;;;;.._ _____ _ 
Well Purging 

Time~ Volume Clarity 

l.,: 3 5 'Z- f._.;-(..,~_:} 

/ . ·?o 7- ~0 '1 f-v,.t-,) 

t7~ '·II (o fv,.. ~-,.,;J 

.5..arnple Information 

Date: .J-11- ctz 
Time: I 7.-20 

Sample Type 
<60 f/D 

Sample ID 

Temp. pH Con d. 

I~ 8 8.0'1 G I; 7C.u> 

13.9 e.oo (ro 3 ()c._,. 

l'l.o 3·~ I t.J.;cJ;3uo 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

7,/0 

Five Wetted Well Casing Volumes 

(= Total Head x 0.1632 gal) /, !& 

Total Volume Purged G, 

Purged Dry D 

Field Measurements 

Alkalinity: 

pH: 

Conductivity 

Temperature 

'------
7-78 

uo. 3t)o 

I'{ oo 

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



A-E DAILY QUALI'IY CONTROL REPORT 

Date tJ - I 0 -- 9 ~ 

Day TH s 

COE Project Manager R t'h > h r // .. > 
Project Pcl-<-t -6 .. ~ ;:-'1.n.; ,4,...., ;.. f 

()' 

Job No.=---------------
Contract No.,___ __________ _ 

SUB-CONTRACfORS ON SITE: 

Yn1t: 

EQUIPMENT ON SITE: 

Crt:Jv-#"'1/-w-- -hr 5~,~·111 -

WORK PERFORMED (INCLUDING SAMPLING): 

/1!11 ·!fftJb,.'!t ?~~ ~Iff t- '}:'h'J_e~../- ~ ,{~~r-1 Lf'(.-" :/ -z...../ J?""'r-P 
' , 

~,_h/f h-al· h5i"/' ... !h.!'c-~/ ., o/ ";1?/Pf"'lr -r- ~1-

let v~l-t/l'? ~- t/'t'C-.. • .5fc/ ~, I" 6 w 'j/.7 .1'1'7 ~ -1 &/o 
/ / 

If!, J.;, c.. /tJ e--/,...-e:; y~ ~ ... .s • 

/'/11.' t't-'cc·h /til 1-t'r s , A'~.s~·''- /v,,/t', /.Jq/./-s r:~ fz.r t~r 
~/ /-t"t;~y_s}, ..1,/~~ cJ/-z,~ / .t'u" / ·'L>flf ~-/- L . .,,~P 
vt iu /'~- If'.. , ~.: h J/11' / h ~hr.M1?vt~ /~ 

c./,- ~.- s-;.7 ~ .r v<- ~-z-'7/1 4 PV'J.?L' /crrt';Z i,_e..&'..L -v/ 
/f;#,,. ~ A ~4 

./ 

., 



Project. ___________ _ Report No . ._ ______ _ 

Job No.~----------- Date-:__ _______ _ 

QUALI1Y CONTROL ACTMTIES (INCLUDING FIELD CALIBRATIONS): 

A/4Y1<-

HEALTH AND SAFE1Y LEVELS AND ACTMTIES: 

rt1_,,~ 

PROBLEMS ENCOUNTERED/CORRECTIVE AcriON TAKEN: 

- A~#T-e , DC/Y1'f h .. " c.- /cJck-k-e.v .;;, u~ 
6 w- 6c. :)( , 7 7 

SPECIAL NOTES: -1'~ I h "~' a7f -e---t-. ?/ c? ./ ./cu;"' 
/ -v 

TOMORROW'S EXPECI'ATIONS: 5c~/Z.t; ')- 'I w<-~· 



A-E DAILY QUALI'IY CONTROL REPORT 

Day s 

COE Project Manager -~ .5'~_d,~ 
lProject !1.-//A?tu,. - dh;h.,..-a Aih"U;'l~I!Or 
Job No. / 
Contract No.~_ _________ _ 

SUB-CONTRACfORS ON SITE: 

A/,.,~ 

EQUIPMENT ON SITE: 

5~.""'L-·.~ ~ ~ '-' / ~,u...e-s. r-, / , 

WORK PERFORMED (INCLUDING SAMPLING): 
.. 

Date ;;J -//- ?~ 

TH 

Cll~d- c:?~~.--n/ R/-Z;_ .<=-... ·-h4L . L: 
/ 

~-~ /}? w- t'. Atlk/- 7~ 1'1w-1 s- ~_L ea-.,,/ 
, .J / 

s 

-



Project.._ __________ _ Report No.~...-______ _ 

Job No.~----------- Date:....-. ______ _ 

QUALI'IY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS): 

A/tPte.. 

HEALTH AND SAFE1Y LEVELS AND ACTMTIES: 

a/#t'J Lt'vJ .tJ 

-

PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN: 

~G;~ rh JliV--o'/ A4..f /Jt? ;k~. ~lr"(' 

:;4. ' v 
6,..- .. _, k C~"'il"l-t • 

., ()r~.- J-H s _;;, </tv~ ·"1-1,1 ~L?h,:../ /y ~/~ . 
--;::;7 

SPECIAL NOTES: 

TOMORROW'S EXPECfATIONS: 

_s;'Mn/7L L/-5 tv.d&. , 

BY 4111 z /?/;7 TITLE /~ 



A-E DAILY QUALI'IY CONTROL REPORT 

Date .:;2-/;).- ~ ~ 

Day 

COE Project Manager R'h Sh;,/~q 
]Project 1-(,/&M.Wn 6/q,-$A /HkAr/;e? 
·r b N 7 
. o o.'~--------------
Contract No~. -----------

SUB-CONTRACTORS ON SITE: 

1\/M, 

EQUIPMENT ON SITE: 

So-.-.~·4' ~o .... /.4~~~. , / , 

WORK PERFORMED (INCLUDING SAMPLING): 
.. 
s~i1L ~;/_h. ~- Ll1_W,. ;;)_ uw..-3 .. 

I _. 

,/1111/-.f. 

1H s 

/'?tv, (p C,AA~ 

-



Project,_ __________ _ Report No . ._ ______ _ 

Job No .. _----------- Date~--------

QUALITY CONTROL ACI'IVITIES (INCLUDING FIELD CALIBRATIONS): 

(",/~~ -r RA-5 a-,~ ,41/LtJ /,,~~~r-~c. . &/lt"e:-/ , 
/)1~/J'V!S 0 5~rtk. 

HEALTH AND SAFE1Y LEVELS AND ACI'IVITIES: 

/t{,/,-.h"t'/ L t1 ".JJ 0. 

-

PROBLEMS ENCOUNTERED/CORRECI'IVE ACTION TAKEN: 

- /)/1-VH~ .n £) f- ~ /.} r/1' ,I 67 .6'1(~ (l . 

. I , 
L,p~ k_,.£ /n L_..., ~d.#M...$ ..::<~~~#"' q.'~~. h'e../ h 
.h/1d' 

/. 
ovT. a I .,tt',. .1'1~ ~.--~ 

J 

SPECIAL NOTES: 

TOMORROW'S EXPECTATIONS: 

17;11;,~ .;·..r-~ ~ L_.' (' d ~(A/-<? , / 



A-E DAILY QUALTIY CONTROL REPORT 

Day 

COE Project Manager A' A-t .5 ~,.. t ,·.,. 
l>roject 11~ ~ - ,t]t',L~"<h.; AYn.hci~v 
Job No.,___ __________ /_ 
Contract No .. __________ _ 

SUB-CONTRACfORS ON SITE: 

/1~~ 

EQUIPMENT ON SITE: 

. G~.,,Jf!"' /. £ e!7 t..-/ A /1A U--7 ;/-, 
/ r / 

WORK PERFORMED (INCLUDING SAMPLING): 

Date ;l - I 3 - ~ ~ 

- .. 6~d If? r,-v-nd tv~ s-~A &~ /tttv -g 

, ~~0~ / 

, 
. 

'* / 1"4 vi? S';le 

s 

-



Project,___ __________ _ Report No.'----------

Job No.'----------------- Date'-----------

QUALI'IY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS): 

./(//);1(' 

HEALTH AND SAFE'IY LEVELS AND ACTIVITIES: 

?-evd c:- #f.,d/keJ 

-

PROBLEMS ENCOUNTERED/CORRECfiVE ACTION TAKEN: 

- ~eM~ 

SPECIAL NOTES: 

,4/~~ 

TOMORROW'S EXPECTATIONS: 

/V~,A7L:. 



APPENDIX C 

QA Results 



DEPARTMENT OF THE ARMY, Corps Of Enqineers 
Missouri River Division Laboratory, Omaha, Nebraska 

Peaticides/PCDs 

FAMIEl No: 1045 
Pro:iect~ Holloman AFB - 4th Semiannual GW Monitoring -7/91 

cusatomer sample No: 002-092-009 
~t~ Lab Sample No: 920214-HOOl MW-~ 

sample Description: Water D~lte Sample ~akezu 12 Feb 92 
Pate sample Receiveda 13 Feb 92 

nate Bxtraoto4: 19 Feb 92 
Date Analysed: 24 Feb 92 

Dilution Factor: 1.0 

Sample container: 2-1 L amber glass 
Analysis Method: EPA Method 3510/8080 

Analyst: A. Asuncion 
Concentration Onits: ~9/L 

---~:==~~====-==-------========-=-=~======-================= 
Analysis for 

Aldrin 
Dieldrin 
Chlordane 
4,4'-00T 
4,4'-0DE 
4,4'-DDD 
Alpha Endosulfan 
Beta Endosultan 
Endosulfan sulfata 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Alpha BHC 
Seta BHC 
Gamma BHC 
Delta BliC 
Toxaphene 
Methoxychlor 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

surrc,gate standard 
C!ompounc! . 

Percent 
R.ecoverecS 

Dibut:ylohlOt'endate 103 

u: E~elow Detection Limit 

Labox·a tory Comments: 

Result 

u 
u 
u 
u 
u ~ 
u 

~ u 
u t:: u ~ u I u 
u 
u -~ u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Acceptable 
Range ('& Rec) 

24-154 

Date: 

Det Limit 

0.05 
o.os 
0.05 
0.05 
o.os 
0.05 
o.os 
o.os 
0.5 
o.os 
o.os 
0.05 
o.os 
o.os 
o.os 
o.os 
o.os 
o.s 

·0.05 
0.5 
0.5 
0.5 
0.5 
0.!' 
0.5 
o.s 

spike Amount 
p.q/L 

l.O 



DEPARTMENT OP TEE AJUIY' 1 Corp a of EDqineers 
Missouri River Division Laboratory, Omaha, Nebraska 

Pesticidea/POBa 

J'AM%8 No: 1045 
Projeot~ Holloman AFB - 4th Semiannual GW Monitorinq -7/91 

customer Sample No: 002-092-00B 
KRD Lab Sample Not 9202l4-H002 

Data sample !'ake:at .12 Feb 92 
Date sample Reoeivedl 13 Feb 92 

Data B2traote4e 19 Feb 92 
Data Analyzed& 24 Feb 92 

Dilutioh Factor: l.O 

Aaalyaia for 

Alcirin 
Dieldrin 
Chlordane 
4,4'-DI>T 
4 I 4 t -DDE . 
4 1 4 1 -00D 
Alpha Endosulfan 
Beta Endosulfan 
Endosulfan Sulfate 
Bndrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Alpha BHC 
Beta BHC 
Galtlllla BHC 
Delta BHC 
Toxaphene 
Methoxychlor 
PCB 1016 
PCBl221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

Sample Description: water 
Sample Container: 2-1 L amber qlass 
Analysis Method: EPA Method 3510/8080 

&nalyst: A. Asuncion 
Concentration units: ~q/L 

aesult Det Lillit 

u 0.05 
u 0.05 
u 0.05 
u o.os 
u 0.05 
u 0.05 
u 0.05 
u 0.05 
u o.s 
u o.os 
u 0.05 
u o.os 
u o.os 
u o.os 
u 0.05 
u o.os 
u o.os 
u o.s 
u 0.05 
u 0.5 
u 0.5 
u 0.5 
u 0.5 
u o.s 
u 0.5 
u 0.5 

surroqate standar4 
coapcuncs 

Percent 
Recovered 

Acceptable 
Range (% R.ec) 

Spike AmOU2lt 
JJq/L 

Dibutylohlorenda~e 88 24-154 l.O 
. 

u: Below Datection Limit 

Laboratory comments: 

Approved By: ---~:::....:...:~l.:.;:;...---- Date: 



DEPARTMENT OF THB ARMY, Corps Of Engineers 
Missouri River Division Laboratory; omaha, NE 

Pesticid&S/PCBS Ketho4 Blahk 

LXMS·f: 104!5 
Projec:t: Holloman AFB 

sample Description: water 
Extrac:tiont.Analysis Method: 

Date ExtraetecS: 
EPA Method 3510/8080 
19 Feb 512 

Date ~na1y2:ecS: 24 Feb !il2 

Analyst: A. Asuncion 

USU1.'1'S (1';/L) 

Analysi• for Result. 

Aldrin u 
Dieldrin u 
Chlordane u 
4,4'-00'1' u 
4,4'-DDE u 
4,4'-DDD u 

I Alpha Endosulfan u 
Beta Endosulfan ·' u 
Endosulfan Sulfate u 
End:rin u 
Endrin Aldehyde u 

I Heptachlor u 
Heptachlor Epox:ide u 
Alpba BHC u 
Beta BHC u 
Ganuna BHC u 
Delta BHC u 
Toxaphene u 
Methoxychlor u 
PCB 1016 u 
PCB l22l u 
PCB 1232 u 
PCB 1242 u 
PCB 1248 u 
PCB 1254 u 
PCB 1260 u 

Detection 
Limits 

0.05 
0.05 
o.os 
o.os 
0.05 
o.os 
0.05 
0.05 
o.s 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
o.s 
0.05 
0.5 
0.5 
o.s 
0.5 
0.5 
o.s 
0.5 

su:·roqate 

Oibutylchlorendate 

Reoovery (%) 

lOl 

Acoeptanoe (\) 

24-154 

u: Below Detection Limit 
~ 

Labora.tory comments: 

Approv·ec })y: Date: 

Amount (~9/L) 

1.0 



Ll:KSfl 
Project a 

D!P~TXJNT OF !BE ARMY, corps of Enqineers 
Missouri Riv~~ Diviaio~ Laboratory, omaha, NE 

Pestioides/PCBs Blank Spike, Blank spike Duplicate 

.1045 
Holloman AFB 

Method: EPA Method 3510/8080 
Sample Desc~iption: water 

fREUMINAR~ Date Bxtracte4: 19 Feb 92 
Date Analyzed.: 24 Feb 92 

Analyst: A. Asuncion 

Sample spike 
Analyte Result Added 

Lindane u 0.5 
Heptachlor u o.s 
Aldrin u o.s 
Dieldrin u 2.0 
Bndrin u 2.0 
4,4'-DOT u 2.0 

Surrogate: 
DBC u 1.0 

u: 
MS: 

Below Detection Limit 
Matrix Spike 
Matrix Spike Duplicate 

USVL'l'S (P.fi/L) 

Cone %Rea cone %Rec 
ItS MS MSD MSD 

0.40 81 0.45 90 
0.45 90 0.51 102 
0.43 86 0.48 96 
1.79 90 1.88 94 
2. 02 101 l. 85 93 
2.~7 114 2.10 lOS 

0.90 90 0.98 98 

MSO: 
:tRee: 

RPO: 
Percent of the spika rQcovered from the matrix 
Relative Percent Difference: 

RPO = (MS- MSD)/[(MS + MSD)/2] X 100 
Acceptable RPO = 25 

Approved J:>y: 
' 

Date: 

Recovery 
RPD Limits 

10 56-1:23 
12 40-131 
11 40-120 

4 52-126 
8 56-121 
8 38-127 

8 24-154 



DEPAR~MENT OF THB ARMY, Corps of Enqineers 
Missouri River Division Laboratory, omaha, NE 

LIMSt: 1045 
Project: Holloman AFB 

Pesticides/ PCBS 

Date Sample Taken: 
Date Sample Received: 

sample Description: 

12 Feb 92 
13 Feb 92 
water 

customer sample: 
Lab Sample No: 

Container: 

002-092-008 
920214-H002 Oup 
2-1 L amber glass 

Extraction/1nalysia Method: 
Date Extracted: 

EPA Method 3510/8080 
19 Feb 92 

Date Analyzed.: 
1D•lyst: 

24 Feb 92 
A. Asuncion 

Analysis for 

US'OLTIJ (1'9/L) 

Reault. 

Al.d:r:in u 
Dieldrin u 
Chlordane u 
4,4 1 -0DT u 
4,4 1 -DDE u 
4,4'-DDD u 
Alpha Endosulfan u 
Beta Endosulfan u 
Endosulfan Sulfate u 
Endrin u 
Endrin Aldehyde u 
Heptachlor u 
Heptachlor Epoxide u 
Alpha BHC u 
Seta BHC u 
Gamma BHC u 
Delta BHC u 
Toxaphene u 
Methoxychlor u 
PCB 1016 u 
PCB 1221 u 
PCB 1232 u 
PCB 1242 u 
PCB 1248 u 
PCB 1254 u 
PCB 1260 u 

Detection 
Limits 

o.os 
o.os 
o.os 
o.os 
0.05 
o.os 
o.os 
o.os 
0.5 
0.05 
0.05 
o.os 
0.05 
0.05 
o.os 
0.05 
0.05 
o.s 
0.05 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

surroqate Recovery (%) 

93 . 

Aceeptanoe (,.) 

Dibutylchlorendate 24-154 

u: Below Detection Limit 

Laboratory comments: 

Approved byt Date: 

blount (~q/L) 

1.0 .... 

TOTAL P.08 
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Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ugjL 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4 1 -DDD 
4,4'-DDE 
4,4'-DDT 

Sample ID: 
Collection Date: 
Sample Location: 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-001 
02/11/92 
MW-1 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

J Result is less than quantitation limit. 
Indicates an estimated value. 

002-092-002 
02/11/92 
S-2 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0054 JX (0.048) 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

X The presence of the analyte was not confirmed after 
analysis on a second column. 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ug/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-009 
02/12/92 
MW-2 

0.015 X@ (0.010) 
<0.010 
<0.010 

0.030 C@ (0.010) 
<0.010 
<0.050 
<0.010 
<0.010 
<0.020 
<0.010 
<0.010 
<0.030 

0.0051 JX (0.050) 
<0.010 
<0.020 
<0.010 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

002-092-010 
02/12/92 
MW-3 

0.097 c (0.010) 
<0.010 
<0.010 

0.032 C@ (0.010) 
0.15 c (0.010) 

<0.050 
<0.010 
<0.010 

0.24 c (0.020) 
0.25 c (0.010) 

<0.010 
<0.030 
<0.050 

0.28 c (0.010) 
<0.020 

0.082 c (0.010) 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

@ Established result less than 5 times detection limit. 
C Confirmed on second column. 
J Result less than sample quantitation limit. 

Indicates an estimated value. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

002-092-004 
02/11/92 
MW-4 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ugjL 

Sample ID: 
Collection Date: 
Sample Location: 

Analy·te 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4 1 -IDDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1:~54 

PCB-1:~60 

Toxaphene 

002-092-007 
02/12/92 
MW-5 

<0.0095 
0.023 C@ (0.0095) 
0.015 X@ (0.0095) 

<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0060 JX (0.048) 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

@ Established re~ult less than 5 times 
c Confirmed on second column. 
J Result less than sample quantitation 

Indicates an estimated value. 

002-092-008 
02/12/92 
MW-5 (Duplicate) 

<0.0095 
0.020 C@ (0.0095) 
0.012 X@ (0.0095) 

<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

detection limit. 

limit. 

X ThH presence of the analyte was not confirmed after 
analysis on a second column. 

002-092-006 
02/12/92 
MW-6 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0073 JX 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

(0.048) 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ug/L 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Sample ID: 
Collection Date: 
Sample Location: 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-003 
02/11/92 
MW-7 

002-092-011 
02/13/92 
MW-8 

<0.0095 
0.022 C@ 

<0.0095 
0.048 c 

<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

<0.010 
(0.0095)<0.010 

0.018 
(0.0095) <0.010 

<0.010 
<0.050 
<0.010 
<0.010 
<0.020 
<0.010 
<0.010 
<0.030 
<0.050 
<0.010 
<0.020 
<0.010 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

X@ (0.010) 

@ Established result less than 5 times detection limit. 
C Confirmed on second column. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

002-092-0(1!5 
02/11/92 
S-4 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 
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EXECUTIVE SUMMARY 

This document was prepared by Radian Corporation (Radian) under contract 

with the U.S. Army Corps of Engineers (USACE) Omaha District, on behalf of Holloman 

Air Force Base (AFB) and the U.S. Air Force Tactical Air Command (HQ TAC). The 

d(]lcument includes two reports summarizing results of the assessment monitoring program 

conducted at Holloman AFB between September 1991 and April 1992. Each of the 

subsequent reports is a stand-alone document describing sampling procedures, quality 

assurance/quality control activities, results, and conclusions. This Executive Summary 

provides a brief overview of the purpose and scope of sampling, results, significance of 

findings, and recommendations. 

Holloman AFB operates a series of surface impoundments (sewage lagoons) 

as part of its wastewater treatment system. The units are regulated under the Resource 

Conservation and Recovery Act (RCRA) for past waste management practices and 

suspected discharge of hazardous wastes into the lagoon system. In accordance with a 

Federal Facilities Compliance Agreement (FFCA), a RCRA groundwater monitoring 

network was installed adjacent to these units to detect potential releases of hazardous 

constituents to the uppermost aquifer. The layout of the sewage lagoons and associated 

monitor wells is shown in Figure 1. Groundwater monitoring results for the indicator 

parameter total organic carbon (TOC) suggested a statistically significant increase in TOC 

levels in downgradient wells. In response to this condition, Holloman AFB submitted a 

"Groundwater Assessment Monitoring Plan" (Radian, September 1991) which outlined the 

stc::~ps to be taken to determine if a release has occurred to the groundwater. This plan was 

reviewed and approved by the EPA Region VI and New Mexico Environment Department 

(NMED). 

The first step in assessment monitoring was to determine if the elevated 

downgradient TOC values were a result of a release of organic hazardous waste/waste 

1 
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Figure 1. Layout of Sewage Lagoons and Groundwater Monitoring Wells 
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constituents or a "false positive." Since TOC is not waste-specific, but rather is a measure 

of the organic carbon content from all potential sources, it cannot alone verify a release of 

organic contaminants. Therefore, samples were collected from the monitor well network 

and analyzed for Appendix IX organic constituents and TOC. 

The Appendix IX sampling was conducted by Radian in September 1991, with 

oversight from an EPA subcontractor (PRC Environmental Management, Inc., Albuquerque, 

N:M). Results of this sampling indicated the presence of several waste-specific contaminants 

including volatile, semivolatile, and halogenated organics, and organochlorine pesticides. 

TOC and dissolved organic carbon (DOC) were also detected in several samples. Results 

showed no strong correlation between the presence ofTOC/DOC and waste-specific organic 

contaminants, suggesting that TOC is not a good indicator parameter for this site. TOC can 

reasonably be expected to be present as a result of biological activity (e.g., decomposing 

organic matter) occurring in the wastewater treatment system. 

Subsequent discussion of the Appendix IX sampling results with NMED 

concluded that organochlorine pesticides were the only contaminants of concern, and that 

confirmation sampling should be conducted to confirm the presence of these constituents 

in the groundwater. Radian conducted the confirmation sampling in February 1992 for EPA 

M1~thod 8080 compounds. Results of the confirmation sampling indicated that two 

organochlorine pesticides, (a) alpha- and (t.) delta-BHC, are present in the groundwater in 

monitor wells MW-5 and MW-7, respectively. Therefore, the presence of these two 

co:nstituents in groundwater was confirmed. In addition, the following organochlorine 

pesticides were detected during either the Appendix IX or confirmation sampling rounds: 

aldrin, dieldrin, (B) beta-BHC, (y) gamma-BHC, 4,4' DDT, endosulfan I, endosulfan sulfate, 

endrin, heptachlor, and heptachlor epoxide. However, since these constituents were not 

present in both sampling rounds in comparable wells, their presence in the groundwater was 

not confirmed. 
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Table 1 summarizes EPA Method 8080 results for the two rounds of sampling. 

Each of the organochlorine pesticides detected is listed along with its maximum 

concentration, location of the maximum value, and respective action level. No PCBs were 

detected in either sampling round. 

For the purpose of data evaluation, Maximum Contaminant Levels (MCI..s) 

established under the Safe Drinking Water Act were used to determine the potential for 

adverse health effects. In instances where MCI..s have not been established for a particular 

contaminant, health-based action levels were calculated for ingestion of drinking water to 

estimate human health risks. Calculations were performed using the algorithm prescribed 

in the proposed 40 CFR SubpartS RCRA Corrective Action Rule (27 July 1990). The 

algorithm uses chemical-specific EPA toxicity values (reference doses.and slope factors) to 

derive a level at which hazardous health effects are likely to occur. The levels presented 

in Table 1 are based on information currently available. Exposure to chemicals at 

concentrations below the MCI..s or action levels are not expected to result in adverse health 

effects. 

The use of drinking water standards or consumption of groundwater for 

drinking purposes to evaluate potential health effects represents a conservative approach. 

In deriving the MCI..s and action levels for hazardous constituents in groundwater, an intake 

of 2 liters per day is assumed for a 70 kg adult over a 70 year lifetime exposure period. 

Furthermore, the MCI..s and action levels presented in Table 1 are chemical-specific, and 

do not take into account site-specific conditions. Assuming that groundwater is ingested, a 

contaminant present at a concentration exceeding the MCL or action level indicates a 

potential threat to human health. However, since naturally occurring groundwater .at 

Holloman AFB is nonpotable (see discussion below), the ingestion exposure scenario used 

in this evaluation will likely result in an overestimation of the human health risks associated 

with this site. 
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Table 1 

EPA Method 8080 Constituents Detected in 
Groundwater Monitoring Network 

Aldrin MW-3/11 9.7E-05 c 0.206E-05 Assumed worst-case 
(l.OE-05) 

beta-BHC MW-8/11 1.8&ili X@ 19.4E-05 Detected concentration 
below action level. 

1:amma-BHC MW-3/11 15E-05 c 20E-05b Detected concentration 
(l.O&ili) belowMCL. 

~1,4'-DDT MW-3/11 24E-05 c 100E-05b Detected concentration 
(2.0E-05) belowMCL. 

Dieldrin MW-3/11 25E-05 c 0.219&ili Assumed worst-case 
exposure assumptions. 

Endosulfan I MW-5/1 4.1E-05 X@ NA MCL and toxicity values 
(0.98&ili) not available. 

Endosulfan sulfate MW-6/11 0.73E-05JX NA MCL and toxicity values 
not available. 

Endrin MW-3/11 28E-05 c 200E-05b Detected concentration 
belowMCL. 

Heptachlor MW-3/11 8.2E-05 c 40E-05b Detected concentration 
(l.OE-05) belowMCL. 

Heptachlor epoxide MW-2/1 26&ili X 20&ilib Detected concentration 
(0.95E-05) slightly above MCL. Not 

confirmed by second 
column GC analysis. 

a a1rcinogenic action level unless otherwise indicated. Action level calculated for ingestion of drinking water using worst-case exposure 
~rameters. 

Otemical-specific Maximum Contaminant Level (MCL), Drinking Water Regulations and Health Advisories (EPA, 1991a). 
0 Detection limits. 
NA Not Available. 
I Appendix IX sampling. 
II Confirmation sampling. 
@ = Established result less than 5 times detection limit. 
C Confirmed on second column. 
J Result less than sample quantitation limit. Indicates an estimated value. 
X The presence of the analyte was not confirmed after analysis on a second column. 
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Groundwater beneath Holloman AFB is designated as unfit for human 

consumption based on New Mexico Water Quality Control Commission Regulations (NM 

WQCC 82-1, as amended through 18 August 1991, Parts 3-100 through 3-103) because it 

exceeds New Mexico Human Health Standards (HHSs) for total dissolved solids (IDS) and 

sulfate. A Base-wide remedial investigation currently being conducted by Radian indicates 

that other groundwater quality parameters (e.g., chloride and nitrate-nitrite) also exceed 

HHSs, and federal primary and secondary drinking water MCLs. Based on the EPA 

document "Guidelines for Groundwater Classification Under the EPA Groundwater 

Protection Strategy" (EPA, 1986), the groundwater is classified as III B. Class ill 

groundwater, characterized by a IDS concentration greater than 10,000 mg/L, is not 

considered a source or potential source of drinking water. 

It is noteworthy to include results of quality assurance ( QA) samples (e.g., split 

samples) collected during the confirmation sampling round and analyzed by an independent · 

third party laboratory. The confirmation split samples were analyzed . by the USACE 

Missouri River Division Laboratory (Omaha, NE). No EPA Method 8080 compounds were 

detected. The QA laboratory had detection limits from five to ten times that of Radian 

Analytical Services, and the detected concentrations shown in the following reports were 

within the range of the low (Radian lab) and high (QA lab) detection limits. 

The sampling and analysis described in this document, conducted in 

accordance with the approved "Groundwater Assessment Monitoring Plan," completed the 

"first determination of false positives" (reference Section 3 of the plan) and addressed the 

apparent increase in TOC concentrations in downgradient monitor wells. The data 

generated as a result of this work support a return to detection monitoring. A potential 

cause of elevated TOC levels is the location of monitor wells with respect to the sewage 

lagoons, and the impact of biological activity associated with wastewater treatment on water 

quality of the uppermost aquifer. Approaches to prevent the recurrence of this situation 

include removing TOC as an indicator parameter from the detection monitoring require-
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ments, and monitoring recently installed upgradient wells to better define background 

groundwater quality. 

In summary, results of the assessment monitoring activities confirmed the 

presence of organochlorine pesticides in groundwater at the sewage lagoons. Several of the 

C(Jinstituents detected were present at concentrations greater than the corresponding MCL 

or health-based action level. However, the levels detected do not warrant a Phase 1 

assessment monitoring investigation or corrective action. In the preamble to the proposed 

Subpart S, an allowance is made for no further action if a release or suspected release does 

not pose a threat to human health or the environment. "For example, such a determination 

may be made when concentrations of hazardous constituents exceed action levels but the 

contamination is in a highly saline (Class III) aquifer ... " This is consistent with the Subpart 

S provision ''which allows certain cleanup exemptions when contamination is present in 

groundwater that is neither a current nor potential source of drinking water nor potentially 

useable for other human purposes" (55 Federal Register, 30813). Therefore, the following 

recommendations are made for the groundwater monitoring program at the Holloman AFB 

sewage lagoons: 

• Delete the indicator parameter total organic carbon (TOC) from the 
detection monitoring analytical requirements since Appendix IX 
sampling results did not correlate TOC detections to the presence of 
organic constituents; 

• Modify (redefine) the approved RCRA groundwater monitoring 
network to include two upgradient monitor wells installed in February 
1992 (MW-9 and MW-10), and abandon piezometer S-2 due to its 
location and apparent influences of fresh water infiltration from the 
Base golf course impacting groundwater quality parameters and flow 
direction; 

• If deemed necessary, install two additional monitor wells southwest of 
Ponds A and C to determine if organochlorine pesticides have 
migrated beyond MW-5 and MW-7 in the existing detection monitoring 
network; 
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• Resume detection monitoring on all existing and new wells; 

• Include EPA Method 8080 (organochlorine pesticides only) in the 
analytical requirements for MW-5 and MW-7, and any wells installed 
downgradient of them; and 

• Continue detection monitoring until such time as there is a statistically 
significant increase in a detection monitoring parameter downgradient, 
or a Method 8080 constituent is detected at a concentration greater 
than one order of magnitude above the maximum detected 
concentration established during the Appendix IX and confirmation 
sampling. 
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1.0 INTRODUCTION 

Radian Corporation (Radian) prepared this report to document the analytical 

rc~sults from Appendix IX groundwater sampling activities at Holloman Air Force Base 

(AFB), NM. All work was performed in accordance with the following documents: 

• "A-E Quality Control Plan and Sampling Plan (A-E QCP /SP) for 
Groundwater Study and Monitoring Program, Holloman Air Force 
Base, New Mexico" (Radian, September 1989); 

• "Safety, Health, and Emergency Response Plan for Groundwater Study 
and Monitoring Program, Holloman Air Force Base, New Mexico" 
(Radian, June 1989); and 

• "Analytical Plan for Groundwater Assessment Monitoring, Sewage 
Treatment Lagoons, Holloman Air For~e Base, NM' (Radian, August 
1991). 

Radian performed these services as a subcontractor to Sirrine Environmental Consultants, 

Inc. under contract number DACW45-89-D-0515 with the U.S. Army Corps of Engineers 

(USACE), Omaha District. 

1.1 Bacground 

Holloman AFB operates a series of sewage lagoons as part of the wastewater 

tr<~atment system for both industrial and domestic wastewater generated on the Base. A 

RCRA groundwater monitoring system was installed adjacent to the sewage lagoons in July 

1989 to detect potential releases from the impoundments. The monitoring network consists 

of two upgradient wells and eight· downgradient wells as shown in Figure 1-1. (Monitor 

Well MW-1 is located north of West New Mexico Avenue and not within the scale of the 

figure.) Semi-annual detection monitoring has been conducted at this site since 1990. Data 
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evaluation performed by EPA Region VI personnel indicated a statistically significant 

in:rease in total organic carbon (TOC) concentration in downgradient wells, requiring 

assessment monitoring to be conducted. 

Holloman AFB submitted a Groundwater Assessment Monitoring Plan to the 

New Mexico Environment Department (NMED) and EPA Region VI in June 1991. The 

plan outlined procedures for determining if a release has occurred from the sewage lagoons. 

As a first step in the assessment monitoring program, one set of groundwater samples was 

collected from the detection monitoring wells and analyzed for TOC and Appendix IX 

organic constituents (including total cyanide and total sulfide). Samples were also collected 

for analysis of halogenated volatile organics as requested by EPA This sampling was con

ducted by Radian personnel on 3- 7 September 1991. 

1.2: Data Quality Objectives and Report Or&anization 

This report describes the sampling and analysis program with the following 

data quality objectives in mind: 

• Determine if there are hazardous constituents present in the 
groundwater as a result of waste management practices at the sewage 
lagoons; 

• Document field sampling procedures and analytical results; and 

• Provide data validation and a summary of quality assurance/quality 
control procedures. 

The remaining sections of this report describe the field procedures (Section 

2), quality control activities (Section 3), analytical results (Section 4), and significance of 

findings (Section 5). 
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2.0 FIELD PROCEDURES 

This section presents a summary of the field procedures. A subcontractor for 

EPA Region VI, PRC Environmental Management, Inc. (Albuquerque, NM), provided 

oversight for all field activities and collected split samples for quality assurance purposes. 

2.1 Sample Collection 

Each monitor well was initially measured for static water level and total depth 

before purging. Water levels were measured to the nearest 0.01 foot with an electric line. 

The volume of standing water contained in the well was calculated using the following 

formula: 

V = 7.48 x r2 h 

where, V = volume of water in the well (gal), 

r = radius of the well (ft), and 

h = height of the water column (ft). 

In order to ensure that groundwater samples were representative of the 

formation, each well was purged of 5 well volumes using a clean, dedicated Teflon bailer 

attached by steel connector to a rope. The bailer and rope were decontaminated prior to 

purging. Purge water was poured into a 5-gallon bucket and then into a 55-gallon drum for 

storage on-site. Purge water disposal is pending characterization of water samples collected 

from each well. 

Table 2-1 presents a sample collection summary. Groundwater samples were 

containerized, preserved as appropriate, and placed on ice in a cooler to maintain a 

temperature of approximately 4°C. Samples were shipped by overnight express mail to the 

analytical laboratories. All samples, with the exception of halogenated volatile organics 
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Table 2-1 

Sample Collection Summary 

3 September 1991 I MW-1 
I I 

09-91-002 sw -846:8010 

09-91-003 sw -846:8240 -

4 September 1991 I MW-4 09-91-004 Appendix IX, TOC/DOC EPA split (all 
I 

S-4 09-91-005 Appendix IX, TOC 

MW-6 09-91-006 Appendix IX, TOC Duplicate of 09-91-007 

N ~ I MW-6 09-91-007 Appendix IX, TOC I 
N I 

09-91-008 sw -846:8010 I Trip blank 

09-91-009 I sw -846:8240 Trip blank 

5 September 1991 I MW-2 I 09-91-010 I Appendix IX, TOC EPA split, including MS/MSD (all 
parameters) 

MW-5 I 09-91-012 I Appendix IX, TOC/DOC EPA split (all 

MW-7 I 09-91-015 I Aooendix IX, TOC 

6 September 1991 MW-8 09-91-016 Appendix IX, TOC 

MW-8 09-91-017 Appendix IX, TOC Matrix spike for 09-91-016 
(09-91-016 

MW-8 I 09-91-018 Appendix IX, TOC Matrix spike duplicate for 09-91-
(09-91-016 MSD) 016 

MW-3 I 09-91-019 Appendix IX, TOC/DOC EPA split (all parameters) 



Table 2-1 

(Continued) 

09-91-020 

09-91-021 Trip blank 

7 September 1991 S-2 09-91-011 

S-2 09-91-014 Appendix IX, TOC Equipment rinsate blank 

09-91-022 SW-846:8010 Trip blank 

09-91-023 sw -846:8240 Trip blank 

N 

c.!, • Appendix IX organic compounds were determined by the following analytical methods: SW-846:8010, 8080, 8140, 8150, 8240, 8270, 8280, 9012, and 9030. 

TOC - Total organic carbon by Method 415.2. 

DOC - Dissolved organic carbon (5 pm and 0.45 pm filter) by Method 415.2. 



(SW-846:8010), were shipped to Radian's laboratory in Austin, TX. Samples for analysis 

by EPA Method SW-846:8010 were analyzed by a subcontract laboratory (Environmental 

Science & Engineering, Inc., Englewood, CO). Standard chain-of-custody procedures were 

followed for sample handling. 

Quality control (QC) samples were collected for analysis by Radian/ES&E 

laboratories and included a field duplicate, matrix spike/matrix spike duplicate, and an 

equipment rinsate blank. Trip blanks for analysis by EPA Methods SW-846:8010 and SW-

846:8240 accompanied each sample shipment to the appropriate laboratory. In addition, 

quality assurance (OA) split samples were collected from wells MW-1, 2, 3, 4, and 5 and 

turned over to PRC personnel. These samples were analyzed by EPA's subcontract 

laboratory, PDP Analytical Services (Spring, TX). 

2.2 Measurement of Field Parameters 

Purge water samples were measured for field parameters including pH, 

conductivity, and temperature. Samples were collected by Radian personnel; measurements 

were made and recorded by PRC personnel. Readings were taken at 5-gallon intervals ( 4-

inch diameter wells) or 1-gallon intervals (2-inch diameter wells) unti15 well volumes were 

extracted. A final set of field parameter readings and the final water level were also taken 

after sampling each well. All field instruments were calibrated daily at the beginning and 

end of work. Appendix A contains a record of field parameters for this sampling event. 

2.3 Sample Filterin& for Dissolved Or&anic Carbon 

As requested by EPA Region VI, groundwater samples were collected for 

analysis of the. dissolved organic carbon (DOC) content. This was done by filtering 

groundwater samples and analyzing the filtrate for total organic carbon (TOC). The DOC 

sampling was conducted at four wells (MW-1, MW-3, MW-4, and MW-5) following 
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collection of samples for Appendix IX and unfiltered TOC. At least 5 additional gallons 

of water were purged from these wells after initial sampling, with field parameters measured 

at 1-gallon intervals. Two DOC samples were collected after field parameters were 

considered stabilized. Dissolved oxygen (DO) readings were also taken at these wells. 

Two types of DOC samples were collected at designated monitor wells. First, 

a sample was collected, filtered through a 5.0 micron {urn) filter into a clean beaker using 

a hand-operated pump, and containerized. The second DOC sample was filtered through 

a 0.45 p,m filter. The beaker was rinsed with distilled water after each sample was obtained. 

The filtering apparatus was also rinsed between samples. These measurements, in 

conjunction with the TOC analyses, provide a full range of the organic content of 

groundwater at this site. 

2.41 Personal Protective Equipment 

Radian personnel wore the following personal protective equipment (PPE) 

during sampling and decontamination activities: 

• Tyvek coveralls; 

• Latex inner gloves and nitrile outer gloves; 

• Safety glasses; and 

• Steel-toed boots. 

2.5 Decontamination and Waste Mana&ement Procedures 

All equipment associated with well purging and sampling including the electric 

lim~, bailers, and rope were thoroughly decontaminated prior to and after using at each well. 

The following decontamination sequence was followed: 
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• Wash with detergent water solution (potable water and Alconox®); 

• Rinse with distilled water; 

• Rinse with methanol; 

• Rinse with hexane; and 

• Place on aluminum foil to air dry. 

All PPE and other potentially contaminated equipment was containerized in 

labeled 55-gallon drums in the Radian field office compound. These drums will be disposed 

of through the Defense Reutilization and Marketing Office (DRMO). Other general waste 

associated with decontamination and sampling was placed in plastic garbage bags and 

disposed of as normal refuse through the on-Base disposal system. 

2.6 Documentation 

A record of field locations, sample numbers, and daily activities was kept by 

Radian personnel in a bound field logbook. Other pertinent data regarding well sampling 

were recorded on loose-leaf sheets and stored in a three-ring binder with chain-of-custody 

forms. PRC personnel recorded and maintained in a bound notebook the well purging and 

field sampling data, including the purge volume and field parameter measurements. 
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3.0 QUALI'IY CONTROL ACTMTIES 

This section presents a detailed description of quality control (QC) activities 

performed to ensure data reliability from the Appendix IX groundwater sampling. Details 

of subsequent analyses performed by Radian Analytical Services and Environmental Science 

& Engineering, Inc. (ESE) are included. 

Quality control data associated with the Holloman AFB samples indicate that 

the analyses were performed according to the reference protocols, that each analytical 

system was operated within acceptable performance criteria, and that measurement data 

we:re generally within expected limits of uncertainty. 

Quality assurance data associated with the Holloman AFB samples include 

field splits, matrix spike/matrix spike duplicate splits, and trip blanks. These samples were 

analyzed by PDP Analytical Services (Spring, TX), an EPA subcontract laboratory. 

3.1 OC Approach 

The QC program for the sampling at Holloman AFB was designed to fulfill 

two ·related purposes. First, by providing an organized framework for the sampling and 

analytical efforts, the program controlled data quality to ensure that the objectives of the 

assessment monitoring program were achieved. This goal was accomplished by defining 

protocol for critical aspects of the measurement effort, including: 

• Sample collection, preservation, and storage; 

• Sample analysis; 

• Calibration of instrumentation and apparatus; and 
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• Internal quality control. 

The second purpose of the QC program was to assess data quality. Quality 

control data help identify and define the qualitative and quantitative limitations associated 

with the measurement data. The key QC procedures used to evaluate this project's data 

quality were: 

• Blank sample results; 

• Duplicate sample analyses; 

• Matrix spike recoveries; 

• Surrogate spike recoveries; and 

• Maximum holding time requirements. 

The results of these analyses are described in Section 3.2 

3.1.1 Blank Samples 

Blank samples qualitatively ensure that the analytes detected in field samples 

are characteristic of the media samples and not artifacts of the sampling and/or analytical 

process. 

Laboratory (reagent) blanks address only the analytical process. Typically, one 

blank is included with each batch of samples analyzed. They demonstrate that all glassware, 

reagents, and instrumentation are interference-free. Each time a set of samples is extracted, 

or the reagent changed, a laboratory blank is processed as a safeguard against chronic 

laboratory contamination. 
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Field blanks, also called equipment rinsates, reflect the combined effects of 

sample collection, handling, transportation, storage, and analysis. Since it is often not 

feasible to resample when field blanks indicate possible sample contamination, field blank 

data are used to define the qualitative limitations of the associated measurement data. The 

presence of analytes of interest in either the field or laboratory blanks suggests that 

corresponding field samples may have been similarly contaminated and that results for these 

a:nalytes should be considered suspect. If the blank data show a given analyte at widely 

varying concentrations, or at concentrations comparable to those for field samples, then the 

field sample results should be viewed as possible false positives for that analyte. 

Trip blanks are sealed vials containing organic-free water which is prepared 

in the laboratory, shipped to the field with the empty sample containers, and returned to the 

laboratory with the collected samples. They qualitatively assure that volatile organic 

compounds detected in the samples are characteristic of the media samples and are not 

rutifacts of the systems of transportation of the samples to the laboratory, or sample storage 

ptior to analysis. 

3.1.2 Field Duplicate Samples 

Field duplicate samples provide a way to measure overall precision. The 

aillalysis of duplicate samples involves replicating sample collection (and the associated 

sample handling activities), as well as the sample preparation and analysis. Variability in 

dlllplicate sample results typically includes a component attributable to inherent non

homogeneity of the sample matrix. Precision estimates, based on duplicate sample results, 

incorporate both sampling and analytical variability. 
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3.1.3 Matrix and Surrogate Spikes 

Two types of spikes are typically part of the QC protocol for the analysis of 

orgamc compounds by gas chromatography (GC) and gas chromatography/mass 

spectrometry (GC/MS). They are matrix-spiked samples and surrogate-spiked samples. The 

QC protocol for this project also includes matrix-spiked samples for the analysis of cyanide, 

sulfide, and total organic carbon. 

Matrix spike samples are field samples in which known amounts of the 

analytes of interest have been added. Both a spiked and an unspiked sample aliquot are 

analyzed. The difference in results for the two aliquots is calculated and compared to the 

amount of spike added before sample preparation. Since actual samples are used for the 

recovery determination, any matrix effects are taken into consideration. Usually expressed 

as a percentage of the amount spiked, spike recovery can be considered a measure of 

accuracy in the actual sample matrix. For a single sample, this includes the combined 

effects of bias, or systematic error, and variability due to imprecision. Analytical precision 

is measured by calculating the relative percent difference (RPD) between the analysis of a 

matrix spike sample and a matrix spike duplicate. Recovery check spikes are similar to 

matrix spikes, except that the matrix is laboratory pure water. Quality control check samples 

(QCCS) are similar to recovery checks, except that the QCCS spike is from an independent 

source. 

Surrogate spike samples are similar to matrix spikes, except that an unspiked 

aliquot is not analyzed. Samples are spiked with a mixture of surrogate compounds 

chemically similar to the species of interest, but not expected to be present in the actual 

field samples. Recovery of these surrogate compounds gives an estimate of the effectiveness 

of the extraction and analysis for that single sample. 
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3.1.4 Maximum Holding Times 

Maximum holding times are established for each method to prevent possible 

loss over time of compounds of interest that may be contained in the samples. Compounds 

of interest may be lost due to biological degradation or volatilization. Samples analyzed for 

hallogenated volatile organics (Method 8010), organochlorine pesticides and PCBs (Method 

8080), organophosphorus pesticides (Method 8140), chlorinated herbicides (Method 8150), 

volatile organics (Method 8240), semivolatile organics (Method 8270), and dioxins and 

furans (Method 8280) are particularly susceptible to these types of losses. 

3.2 Summary of Quality Control Results 

A total of 22 groundwater samples (10 field and 12 QC) were collected 

between 3 and 7 September 1991. The samples were analyzed by EPA Methods 8010 

(halogenated volatile organics), 8080 (organochlorine pesticides and PCBs ), 8140 

(organophosphorus pesticides), 8150 (chlorinated herbicides), 8240 (volatile organics), 8270 

(semivolatile organics), 8280 (dioxins and furans); 9012 (total cyanide), 9030 (total sulfide), 

and 415.2 (total organic carbon). All samples were analyzed by Radian Corporation except 

for the Method 8010 samples which were analyzed by ES&E. Quality control data indicate 

that the analyses were performed according to the reference protocols, that each analytical 

system was operated with acceptable performance criteria, and that measurement data were 

generally within expected limits of uncertainty. 

~~ 

The analytical hold times specifiedATa e 2-2 of the "Analytical Plan for 

Groundwater Assessment Monitoring" (Radian, 1991) were not exceeded. 

Quality control data also show where limitations exist with the field sample 

mc::asurement results. Based on adherence to pre-established acceptance criteria for spike 
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recoveries and blank sample results, the most significant areas of potential limitations in the 

measurement data include the following: 

Halogenated Volatile Organics 

• Chloroform, bromodichloromethane, and dibromochloromethane were 
detected in the equipment blank above the detection limits; 

• Recoveries for methylene chloride (50 and 45 percent) were below the 
laboratory acceptance criteria of 80 - 120 percent recovery in both 
matrix-spiked samples; and 

• Recovery for methylene chloride (73 percent) in the method spike 
sample was also below the acceptance criteria. 

Organochlorine Pesticides and PCBs 

• Five of the fourteen 2,4,5,6-tetrachloro-m-xylene surrogate spike 
samples were outside the acceptance criteria of 20 - 142 percent 
recovery. 

• In one matrix spike sample and in one recovery check sample, 
recoveries for aldrin and heptachlor were below acceptance criteria. 

• In all of the QCCS samples, the recovery for aldrin was below 
acceptance criteria. In the two QCCS samples that were spiked with 
heptachlor, both recoveries were below acceptance criteria. 

• High variability was noted in the recovery check duplicate pair. 

Chlorinated Herbicides 

• Results for 2 of the 14 surrogate recoveries were below the acceptance 
criteria of 58 - 146 percent recovery. 
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Volatile Organics 

• Chloroform, bromodichloromethane, and methylene chloride were the 
only volatile compounds reported above the detection limit in the 
equipment blank; and 

• Methylene chloride was detected in one trip blank above the detection 
limit. 

Semivolatile Organics 

• Bis(2-ethylhexyl)phthalate was reported above the detection limit in 
the equipment blank; and 

• Eight of 84 surrogate recoveries were outside the method acceptance 
criteria. 

Total Organic Carbon 

• Variability in the field duplicate pair was 61 percent relative percent 
difference (RPD). 

The quality control data and the potential problems cited above are discussed 

in more detail below. The most significant problems were clearly the poor recoveries in the 

organochlorine pesticides and PCBs surrogate spike, matrix spike, recovery check, and 

QCCS samples. Although other recoveries outside of control limits and blank contamination 

we:re reported, these were relatively minor, but should be considered in interpreting the 

field sample measurement data. Measurement precision, discussed in subsequent sections, 

was also acceptable considering the concentration levels. 
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3.2.1 Halogenated Volatile Organics- SW 8010 

Groundwater samples were analyzed for halogenated volatile organics 

according to EPA Method 8010. These analyses were performed by ES&E. Results for 

analyses of blanks, surrogate spikes, matrix spikes, and duplicate samples are discussed in 

detail below. Chloroform (17.8 f.lg/L), bromodichloromethane (7.71 f.lg/L), and 

dibromochloromethane (3.32 f.lg/L) were detected in the equipment blank above the 

detection limits. Recoveries for methylene chloride (50 and 45 percent) were below the 

laboratory acceptance criteria of 80 - 120 percent recovery in both spiked samples. 

Recovery for methylene chloride (73 percent) in the method spike sample was also below 

the acceptance criteria. 

Blank Sample Results 

One method blank was analyzed for halogenated volatile organics to control 

and assess laboratory contamination. In addition, one equipment blank and four trip blanks 

were analyzed. Chloroform, bromodichloromethane, and dibromochloromethane were the 

only volatile compounds reported above the detection limit in the equipment blank. 

Nothing was detected above the detection limit in the method blank or the trip blanks. A 

summary of blank data is presented in Table 3-1. This table contains only analytes with 

detected concentrations. 

Laboratory Blank -- Laboratory blanks provide a measure of laboratory 

contamination associated with either the analytical or extraction procedures. No compounds 

were detected in concentrations above the detection limit in the laboratory blank. 

Methylene chloride (1.21 #g/L) was detected at less than the detection limit (2 f.lg/L). 
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Table 3·1 

Summary of Blank Results 

chloride 1.21 2.00 

lEquipment Blank 

Chloroform 17.8 0.100 

JBromodichloromethane 7.71 0.130 

JDibromochloromethane 3.32 0.200 

Volatile Organics- SW 8240 

Blank 

1, 1-Dichloroethene 0.88 5.0 

1,1-Dichloroethene 0.91 5.0 

Jl, 1-Dichloroethene 0.89 5.0 

chloride 4.8 5.0 

Methylene chloride 3.2 5.0 

Methylene chloride 1.8 5.0 

Toluene 0.33 5.0 

Toluene 0.24 5.0 

Toluene 0.28 5.0 

Blank 

~J:ethylene chloride 6.0 5.0 

Equipment Blank 

Methylene chloride 11.0 5.0 
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Rinsate Blank-- One rinsate blank (field equipment blank) was collected and 

analyzed for halogenated volatile organics. Since dedicated bailers were used, no cross

contamination between wells should have occurred. Chloroform (17.8 11-g/L), 

bromodichloromethane (7.71~J.g/L), and dibromochloromethane (3.3211-g/L) were detected 

above the detection limits. This suggests there was no serious contamination in the 

sampling and analytical process, with the possible exception of chloroform contamination. 

Chloroform was not detected in any of the blank analyses or the field sample analyses; 

thc:~refore, this suggests that the chloroform detected in the rinsate may be a spurious false 

positive or the halomethanes may have been present only in the field equipment blank 

source water. 

Trip Blanks-- Four trip blanks were analyzed for halogenated volatile organics 

to monitor the integrity of sample storage collection, and transportation procedures. No 

target analytes were detected in the trip blanks. 

Surrogate Spike Recoveries 

One surrogate standard, 1,4-bromofluorobenzene, was added to every sample 

analyzed for halogenated volatile organics by GC to monitor extraction efficiency and, to 

the:~ extent the chemical behavior of the surrogate compounds model that of the target 

an:alytes, to provide estimates of measurement accuracy. Recoveries of the surrogate 

compound were compared with laboratory specifications for evidence of potential problems. 

A summary of the surrogate recoveries is presented in Table 3-2. The mean percent 

rec:overy obtained for the Method 8010 surrogate spike was 99 percent. All recoveries were 

wi1thin the acceptance criteria. 
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Table 3-2 

Summary of Surrogate Spike Recoveries 

lialop:oated Volatile Orpnica- SW 8010 

1,4-Bromofluorobenzene I 59-143 I 99 I 8 I 20 I 83 I 110 I 0 

Orpoocblorine Pesticidea and PCo. - SW 8080 

Dibutylclorendate 24-154 113 I 6 I 14 I 96 I 121 I 0 

2,4,5,6-Tetrachloro-m-xylene 20-142 I 42 I 35 I 14 I 0 I 90 I 5 

Orpnophospborul Pesticides - SW 8140 

Triphenylphosphate I 52-133 I 91 I 5 I 14 I 84 I 102 I 0 
w II Ollorinatcd Herbic:idea - sw 8150 I ...... 
N 

2,4-Dichlorophenylacetic acid I 58-146 I 71 I 23 I 14 I 20 I 91 I 2 

Volatile Orpnica - SW 8240 

I 76-114 102 3 18 97 108 0 

86-115 97 2 18 93 100 0 

88-110 102 1 18 99 105 0 

10-123 I 43 I 22 14 I 12 I 78 I 0 

43-116 71 21 14 32 98 I 2 

21-100 42 28 14 3 85 I 5 

35-114 92 6 14 80 99 0 

10-94 52 26 14 9 90 1 

33-141 118 6 14 108 129 0 



Table 3-2 

(Continued) 

40-120 89 2 12 85 92 0 

40-120 80 4 12 74 89 0 

40-120 86 3 12 82 91 0 

40-120 86 2 12 83 90 0 

40-120 89 2 12 85 93 0 

40-120 87 4 12 80 94 0 
II I.J ''I I. I 

w 
I ..... 

w 



Matrix Spike Recoveries 

One sample pair was selected for spiking with target analytes to assess matrix 

effects on analyte recovery. Analyte recovery was compared with laboratory acceptance 

criteria for evidence of matrix effects on analytical accuracy. Recovery data for the seven 

matrix spike compounds, methylene chloride, 1, 1-dichloroethylene, chloroform, 

bromodichloromethane, trichloroethene, dibromochloromethane, and chlorobenzene, are 

summarized in Table 3-3. Recoveries for methylene chloride (50 and 45 percent) were 

below the laboratory acceptance criteria of 80-120 percent recovery in both spiked samples. 

These results suggest that methylene chloride would be detected in the field samples, 

however, the results might be biased low. Recovery for methylene chloride (73 percent) in 

the method spike sample was also below the acceptance criteria of 80-120 percent. This 

result also suggests that methylene chloride results would be biased low. Methylene chloride 

was not detected in any of the field samples. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8010 are presented in Table 3-4. 

The precision ranged from 1 to 13 percent relative percent difference (RPD) for the seven 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

One duplicate sample pair was collected and analyzed. No compounds were 

detected in either sample. 
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Table 3-3 

Summary of Spike Results 

des- SW 8010 

chloride 80-120 508 458 738 

1, l-Dichloroethylene 28-167 108 100 101 

Chloroform 80-120 91 104 107 

Bromodichloromethane 80-120 94 89 99 

Trichloroethene 35-146 98 101 105 
w II Dibromochloromethane 80-120 108 111 110 I 
........ 
ll'l --

Chlorobenzene I 38-150 I 105 I 104 I 105 

Recovery Recovery 
Organochlorine Pesticides and PCBs - I I 0991-016 MS I 0991-016 MSD I Check Check 
sw 8080 

Aldrin 42-122 368 52 148 I 55 

gamma-BHC 32-127 78 78 44 I 85 

4,4'-DDT 25-160 83 I 84 I 52 I 97 

Dieldrin 36-146 81 82 47 87 

Endrin 30-147 113 111 46 91 

Heptachlor I 84-111 I 258 40 11a I 55 



Table 3-3 

(Continued) 

Organochlorine Pesticides and PCBs - I I QCCS I QCCS I QCCS I QCCS 
sw 8080 

Aldrin 20-141 0 0 6a 148 

63-147 115 NS NS 97 

4,4'-DDT 43-140 78 NS NS 82 

Dieldrin 50-126 81 I NS I NS I 72 

(j.) 11 Endrin 25-142 NS I 64 I 73 I NS 
I ..... 

II Heptachlor I I 0\ 20-164 1 I NS I NS I 12 

Recovery I Recovery 
Organophosphorus Pesticides - SW 8140 0991-06 MS 0991-06 MSD I Check Check 

Disulfoton D-134 82 79 I 74 I 65 

parathion 37-137 90 87 I 86 I 79 

Phorate 21-113 91 85 84 62 

Organophosphorus Pesticides - SW 8140 QCCS QCCS QCCS QCCS 

Disulfoton 20-118 103 61 98 

parathion 50-124 100 78 82 

Phorate 28-121 83 56 96 



Table 3-3 

(Continued) 

Recol'ery Recoyery 
Chlorinated Herbicides - SW 8150 0991-016 MS 0991-016 MSD Check Check 

2,4-D 50-149 86 92 91 96 

Dinoseb 20-158 61 76 52 69 

2,4,5-T 67-169 100 105 109 110 

-TP 51-144 87 93 97 103 

Chlorinated Herbicides - SW 8150 QCCS QCCS QCCS w 
I - 2,4-D 20-164 89 52 92 .....:1 

Dinoseb 20-166 61 I 33 I 71 

2,4,5-T I 20-181 104 78 I 110 
I 

49-138 95 67 I 99 

ics- SW 8240 0991-016 MS 0991-016 MSD 

Benzene 76-127 102 98 

Chlorobenzene 75-130 96 I 96 

I, 1-Dichloroethene 61-145 95 91 

Toluene 76-125 105 104 

Trichloroethene 71-120 103 103 



Table 3-3 

(Continued) 

Acenaphthene 46-118 I 74 I 73 

4-Chloro-3-methylphenol 23-97 I 60 I 64 

2-Chlorophenol 27-123 I 64 I 66 

-Dichlorobenzene 36-97 I 48 I 45 

- Dinitrotoluene 24-96 T 86 I 88 
w I N-Nitrosodipropylamine I 41-116 I 85 I 86 I 
~ 
00 

4-Nitrophenol 10-80 45 52 

Pentachlorophenol 9-103 23 28 

Phenol 12-89 59 60 

26-127 90 I 93 

1,2,4-Trichlorobenzene I 39-98 56 -1 61 



Table 3-3 

(Continued) 

Semivolatile Ornnlcs - SW 8270 

Acenaphthene 20-147 75 50 93 

41-149 53 64 105 

31-151 46 74 97 

1,4-Dichlorobenzene 25-129 37 248 I 74 

2,4-Dinitroto1uene 49-131 97 89 I 104 
w I N-Nitrosodipropy1amine I 40-138 I 68 I 50 I 95 I ..... 
\0 

4-Nitrophenol I 20-146 13a 66 99 
I 

20-159 24 75 103 

Phenol 22-148 50 64 97 

Pyrene 46-142 82 105 104 

1,2,4-Trichlorobenzene 7-138 56 32 77 

Water Quality 0991-016 MS 0991-016 MSD LCS LCS 

Total Organic Carbon- 415.2 75-125 98 107 102 99 

Total Cyanide- SW 9012 75-125 98 96 97 91 

Total Sulfide - SW 9030 75-125 105 102 95 95 



Table 3-3 

(Continued) 

Water Quality LCS LCS 

Total Carbon - 415.2 75-125 103 93 

Total - sw 9012 75-125 87 113 

Total Sulfide - SW 9030 75-125 94 94 

8 Outside acceptance criteria. 

w NS - Not spiked. 

~ D - Detected. 

LCS - Laboratory Control Sample. 

QCCS - Quality Control Check Sample. 



Table 3-4 

Summary of Matrix Spike Duplicates 

Halop:oatcd Volatile OrpDic:a - SW 8010 

Methylene chloride 09-91-016 I 50 I 45 I 11 I ~25 

1,1-Dichloroethylene 09-91-016 I 108 I 100 I 8 I ~25 

Chloroform 09-91-016 91 104 13 ~ 

Bromodichloromethane 09-91-016 94 89 5 ~ 

Trichloroethene 09-91-016 98 101 3 ~25 

Dibromochloromethane 09-91-016 108 111 3 ~25 

w II Chlorobenzene 09-91-016 105 104 1 ~25 I 
N 
~ 

II Orpnocblorine Pcsticidcs and PCBs - sw 8080 

Aldrin 09-91-016 36 52 36 I ~50 

gamma-BHC 09-91-016 78 78 0 I ~50 

4,4'-DDT 09-91-016 83 I 84 I 1 I ~50 --
Dieldrin 09-91-016 81 82 1 ~50 

Endrin 09-91-016 113 111 2 ~50 

Heptachlor 09-91-016 25 40 46 ~50 

Aldrin Recovery Check 14 55 1198 I ~50 

gamma-BHC I Recovery Check 44 85 64a I ~50 

4,4'-DDT I Recovery Check 52 97 60a I ~50 

Dieldrin I Recovery Check 47 87 60a I ~50 

Endrin I Recovery Check 46 91 66a I ~50 

Heptachlor I Recovery Check 11 55 1338 I ~50 



Table 3-4 

(Continued) 

Orpnopbospborul PCBtiddca - SW 8140 

Disulfoton I 09-91-016 82 79 4 :sso 

Methyl parathion 09-91-016 90 87 3 :sso 

Phorate 09-91-016 91 85 7 :sso 
Disulfoton Re(X)Yery Check 74 65 13 :sso 

Methyl parathion Recovery Check 86 79 8 :sso 

Phorate Recovery Check 84 62 30 I :sso 
w II Cblorinated Herbicides - sw 8150 I 

~ 
.. 2,4-D 09-91-016 86 92 7 :sso 

Dinoseb 09-91-016 61 76 22 :sso 

2,4,5-T 09-91-016 100 105 5 :sso 

2,4,5-TP 09-91-016 87 93 7 I :sso 

2,4-D Recovery Check 91 96 5 :sso 

Dinoseb I Recovery Check 52 69 28 :sso 

2,4,5-T I Recovery Check 109 110 1 :s50 

2,4,5-TP I Recovery Check 97 103 6 :s50 



Table 3-4 

(Continued) 

Volatile OrpDic:a - SW 8240 

Benzene I 09-91-016 102 98 4 ~50 

Chlorobenzene 09-91-016 96 96 0 ~50 

1,1-Dichloroethene 09-91-016 95 91 4 ~50 

Toluene 09-91-016 105 104 1 ~50 

Trichloroethene 09-91-016 103 103 0 ~50 

Semiwolatile OrpDic:a - sw 8270 

w II Acenaphthene I 09-91-016 I 74 I 73 I 1 I ~50 
I 

~ 4-Chloro-3-methylphenol 09-91-016 60 64 6 I ~50 

2-Chlorophenol 09-91-016 64 66 3 I ~50 

1,4-Dichlorobenzene 09-91-016 48 45 6 ~50 

2,4-Dinitrotoluene 09-91-016 86 88 2 ~50 

N-Nitrosodipropylamine 09-91-016 85 86 1 ~50 

4-Nitrophenol 09-91-016 45 52 14 ~50 

Pentachlorophenol 09-91-016 23 28 20 !!:50 

Phenol 09-91-016 59 60 2 !!:50 

Pyrene 09-91-016 90 93 3 !!:50 

1,2,4-Trichlorobenzene 09-91-016 56 61 9 ~50 



Table 3-4 

(Continued) 

Walel' Quality 

Total -sw 9012 09-91-016 98 107 9 S20 

Total Sulfide - SW 9030 09-91-016 98 96 2 ~20 

Total Organic Carbon- 415.2 09-91-016 105 102 3 ~20 

8 Outside acceptance criteria of RPD~ 50%. 

Vl 

~ 



3J:.2 Organochlorine Pesticides and PCBs - SW 8080 

Groundwater samples were analyzed for organochlorine pesticides and PCBs 

ac1cording to Method 8080. Five of the fourteen 2,4,5,6-tetrachloro-m-xylene surrogate spike 

samples were outside the acceptance criteria of 20- 142 percent recovery. In one matrix 

sp:ike sample and in one recovery check sample, recoveries for aldrin and heptachlor were 

below acceptance criteria. In all of the aces samples, the recovery for aldrin was below 

ac,ceptance criteria. In the two aces samples that were spiked with heptachlor, both 

re~:overies were below acceptance criteria. High variability was noted in the recovery check 

duplicate pair. Results for analyses of blanks, surrogate spikes, matrix spikes, and duplicate 

samples are discussed below. 

Blank Sample Results 

As a check against possible analytical contamination, two reagent blanks and 

one field rinsate blank were analyzed for pesticides and PCBs according to EPA Method 

8080 procedures. No target compounds were detected in any of the blank samples. This 

suggests no measurable contamination in the sampling or analytical processes. 

Surrogate Spike Recoveries 

Samples analyzed for pesticides and PCBs by Method 8080 were spiked with 

two surrogates. The method requires that only one surrogate spike in each sample be within 

acceptance criteria. The mean percent recovery, the standard deviation of recoveries, the 

ac,ceptance criteria for individual sample recoveries, and the number of recoveries outside 

th•~ acceptance criteria are presented in Table 3-2. 
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Surrogate recoveries for dibutylclorendate showed acceptable measurement 

accuracy for the pesticide/PCB analysis. All results for dibutylclorendate were within 

acceptance criteria. The mean recovery was 113 percent with a 6 percent standard 

deviation. The recoveries for 2,4,5,6-tetrachloro-m-xylene were more variable. Five of the 

fourteen samples were outside the acceptance criteria of 20 - 142 percent recovery. The 

mean recovery was 42 percent with a standard deviation of 35 percent. However, since all 

the dibutylclorendate recoveries were within acceptance criteria, these results are considered 

acceptable. 

Matrix Spike Results 

One duplicate pair was spiked with a standard solution containing aldrin, 

gamma-BHC, 4,4' -DDT, dieldrin, endrin, and heptachlor. Analyte recovery was compared 

with method specified limits for evidence of matrix effects on analytical accuracy. Method 

8080 recovery acceptance criteria and the actual recoveries are presented in Table 3-3. 

In one matrix spike sample, recoveries for aldrin (36 percent) and heptachlor 

(25 percent) were below acceptance criteria. Recoveries for aldrin (14 percent) and 

heptachlor (11 percent) were also below acceptance criteria in one of the recovery check 

duplicate samples. The matrix spike sample was reanalyzed to verify recoveries. All other 

recoveries were within acceptance criteria. 

Four QCCS samples were analyzed to demonstrate laboratory capability. In 

all of the QCCS samples, the recovery for aldrin was below acceptance criteria. In the two 

QCCS samples that were spiked with heptachlor, both recoveries were below acceptance 

criteria. Aldrin and heptachlor are low boiling matrix spike compounds; these compounds 

could potentially have been lost during the extraction process. These results suggest that 
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reported field concentrations for Method 8080 may be biased low. Since organochlorine 

pe:sticides were reported in the field samples, all of the wells were resampled for pesticides 

and PCBs by Method 8080. These results are discussed in "Results of Confirmation 

Sampling and Comparison to Appendix IX Sampling," (Radian, April 1992). Therefore, the 

potential low bias for these low boiling compounds should not adversely affect the overall 

project and the conclusions made as a result of the Appendix IX and confirmation sampling. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8080 are presented in Table 3-4. 

The precision ranged from 0 to 46 percent relative percent difference (RPD) for the six 

spike compounds. These results indicate acceptable precision. 

Recovery check duplicates results ranged from 60 to 133 percent RPD. These 

results indicate poor repeatability for this duplicate pair. The higher than expected 

variability may be attributable to the low spike recoveries in one of the duplicate samples. 

Duplicate Sample Results 

No pesticides or PCBs were detected in the field duplicate sample. 

3.:t3 Organophosphorus Pesticides- SW 8140 

Groundwater samples were analyzed for organophosphorus pesticides 

according to EPA Method 8140. Results from analyses of blanks, surrogate spikes, matrix 

spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two laboratory blanks were analyzed for organophosphorus 

pesticides according to Method 8140 procedures to control and assess background 

contamination. No target analytes were detected in any of the blanks in concentrations at 

or above the detection limit. 

Surrogate Spike Recoveries 

One surrogate compound, triphenylphosphate, was added to each sample 

analyzed for organophosphorus pesticides. The mean percent recovery, the standard 

deviation of recoveries, the acceptance criteria for individual sample recoveries, and the 

number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recovery obtained for the Method 8140 surrogate spike was 

91 percent. All recoveries were within the acceptance criteria. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

disulfoton, methyl parathion, and phorate prior to sample preparation to assess matrix 

effects on analyte recovery. Analyte recovery was compared with recommended recovery 

limits for evidence of matrix effects on analytical accuracy. Method 8140 acceptance criteria 

and the actual recoveries obtained are presented in Table 3-3. 

Recoveries reported for all three spiking compounds were within acceptance 

criteria for both matrix spike samples and for both recovery check duplicate samples. 
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Three QCCS samples were also analyzed. Recoveries for all spiking 

compounds in the three samples were within acceptance criteria. These recoveries indicate 

acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8140 are presented in Table 3-4. 

The precision ranged from 3 to 7 percent relative percent difference (RPD) for the three 

sp:ike compounds. These results indicate acceptable precision. 

Recovery check duplicate results are presented in Table 3-4 for Method 8140. 

The precision ranged from 8 to 30 percent RPD for the three compounds. These results 

also indicate acceptable precision. 

Duplicate Sample Results 

No pesticides were detected in the field duplicate sample. 

3.2.4 Chlorinated Herbicides- SW 8150 

Groundwater samples were analyzed for chlorinated herbicides according to 

EJ> A Method 8150. Results for 2 of the 14 surrogate recoveries were below the acceptance 

criteria of 58 - 146 percent recovery. Results from analyses of blanks, surrogate spikes, 

matrix spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two laboratory blanks were analyzed for chlorinated 

herbicides according to Method 8150 procedures to control and assess background 

contamination. No target analytes were detected in any of the blanks in concentrations at 

or above the detection limit. 

Surrogate Spike Recoveries 

One surrogate compound, 2,4-dichlorophenylacetic acid, was added to each 

sample analyzed for chlorinated herbicides. The mean percent recovery, the standard 

deviation of recoveries, the acceptance criteria for individual sample recoveries, and the 

number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recovery obtained for the Method 8150 surrogate spike was 

71 percent. Results for 2 of the 14 recoveries were below the acceptance criteria of 58 - 146 

percent recovery. Despite two recoveries outside the normal recovery limits, the mean 

recovery (71 percent) was within method acceptance criteria. The data are considered 

acceptable for the intended purpose. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

2,4-D, dinoseb, 2,4,5-T, and 2,4,5-TP prior to sample preparation to assess matrix effects on 

analyte recovery. Analyte recovery was compared with recommended recovery limits for 

evidence of matrix effects on analytical accuracy. Method 8150 acceptance criteria and the 

actual recoveries obtained are presented in Table 3-3. 
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Recoveries reported for all four spiking compounds were within acceptance 

criteria for both matrix spike samples and for both recovery check duplicate samples. 

Three QCCS samples were also analyzed. Recoveries for all spiking 

compounds in the three samples were within acceptance criteria. These recoveries indicate 

acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8150 are presented in Table 3-4. 

The precision ranged from 5 to 22 percent relative percent difference (RPD) for the four 

spike compounds. These results indicate acceptable precision. 

Recovery check duplicate results are presented in Table 3-4 for Method 8150. 

The precision ranged from 1 to 28 percent RPD for the four compounds. These results also 

indicate acceptable precision. 

Duplicate Sample Results 

No chlorinated herbicides were detected in the field duplicate sample. 

3J:.s Volatile Organics- SW 8240 

Groundwater samples were analyzed for volatile organics according to EPA 

M1ethod 8240. Chloroform, bromodichloromethane, and methylene chloride were the only 

volatile compounds reported above the detection limit in the equipment blank. Methylene 

chloride was detected in one trip blank above the detection limit. Results from analyses of 

blanks, surrogate spikes, matrix spikes, and duplicate samples are discussed below. 
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Blank Sample Results 

Three system blanks were analyzed for volatile organics to control and assess 

laboratory contamination. In addition, one equipment blank and four trip blanks were 

analyzed. Chloroform, bromodichloromethane, and methylene chloride were the only 

volatile compounds reported above the detection limit in the equipment blank. Methylene 

chloride was detected in one trip blank above the detection limit. Nothing was detected 

above the detection limit in the system blanks. A summary of blank data is presented in 

Table 3-1. This table contains only analytes with detected concentrations. 

Laboratory Blank -- Laboratory blanks provide a measure of laboratory 

contamination associated with either the analytical or extraction procedures. No compounds 

were detected in concentrations above the detection limit in the laboratory blank. 1,1-

Dichloroethene (0.88 JJ-g/L, 0.91 JJ-g/L, and 0.89 JJ-g/L), methylene chloride (4.8 JJ-g/L, 3.2 

JJ-g/L, and 1.8 JJ-g/L) and toluene (0.33 JJ-g/L, 0.24 JJ-g/L, and 0.28 JJ-g/L) were detected at 

concentrations less than the detection limit (5 JJ-g/L). 

Rinsate Blank-- One rinsate blank (field equipment blank) was collected and 

analyzed for volatile organics. Chloroform (21 JJ-g/L), bromodichloromethane (7.7 JJ-g/L), 

and methylene chloride (11 JJ-g/L) were detected above the detection limits. This suggests 

there was no serious contamination in the sampling and analytical process, with the possible 

exception of chloroform and methylene chloride contamination. Chloroform was not 

detected in any of the blank analyses or the field sample analyses; therefore, this suggests 

that the chloroform detected in the rinsate may be a spurious false positive. Methylene 

chloride was detected in four samples at approximately 10 to 15 JJ-g/L. 

Trip Blank--Four trip blanks were analyzed for volatile organics to monitor 

the integrity of sample collection, storage, and transportation procedures. Methylene 
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chloride was detected in one trip blank (6.0 #g/L) above the detection limit (5.0 #g/L). No 

other compounds were detected in the trip blanks. 

Surrogate Spike Recoveries 

Three surrogate compounds, 1,4-bromofluorobenzene, 1,2-dichloroethene-d4, 

and toluene-dg, were added to each sample analyzed for volatile organics. The mean 

percent recovery, the standard deviation of recoveries, the acceptance criteria for individual 

sample recoveries, and the number of recoveries outside the acceptance criteria are 

pr~esented in Table 3-2. 

The mean percent recoveries were: 97 percent for 1,4-bromofluorobenzene, 

102 percent for dichloroethene-d4, and 102 percent for toluene-d8• Results for all recoveries 

we:re within acceptance criteria. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

benzene, chlorobenzene, 1,1-dichloroethene, toluene, and trichloroethene prior to sample 

pn;!paration to assess matrix effects on analyte recovery. Analyte recovery was compared 

with recommended recovery limits for evidence of matrix effects on analytical accuracy. 

M1ethod 8240 acceptance criteria and the actual recoveries obtained are presented in Table 

3-3. 

Recoveries reported for all five spiking compounds were within acceptance 

criteria for both matrix spike samples. 
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Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8240 are presented in Table 3-4. 

The precision ranged from 0 to 4 percent relative percent difference (RPD) for the five 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

Methylene chloride was detected in the field duplicate pair. The precision was 

57 percent RPD for this compound. The possibility exists that this compound is reported 

in the field sample due to contamination. 

3.2.6 Semivolatile Organics - SW 8270 

Groundwater samples were analyzed for semivolatile organics according to 

EPA Method 8270. Bis(2-ethylhexyl)phthalate was reported above the detection limit in the 

equipment blank. Eight of 84 surrogate recoveries were outside the method acceptance 

criteria. Results from analyses of blanks, surrogate spikes, matrix spikes, and duplicate 

samples are discussed below. 

Blank Sample Results 

Two reagent blanks and one equipment blank were analyzed for semivolatile 

organics to control and assess laboratory contamination. Bis(2-ethylhexyl)phthalate was 

reported above the detection limit in the equipment blank. Nothing was detected above the 

detection limit in the reagent blanks. A summary of blank data is presented in Table 3-1. 

This table contains only analytes with detected concentrations. 
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Bis(2-ethylhexyl)phthalate was detected in the equipment blank at 12 }lg/L, 

above the detection limit of 10 }lg/L. Two compounds, di-n-octylphthalate (1.4 }lg/L) and 

bis(2-ethylhexyl)phthalate (1.0 }lg/L) were detected in one reagent blank at less than the 

detection limit (10 }lg/L). Since these two compounds were not detected in the field 

samples, these levels of contamination should not be a concern. 

Surrogate Spike Recoveries 

Two groups of surrogates, representing acid and base/neutral extractable 

compounds, were added to each sample analyzed for semivolatile organics. The acid 

surrogate compounds were 2,4,6-tribromophenol, 2-fluorophenol, and phenol-d5• The 

base /neutral surrogate compounds were 2-fluorobiphenyl, nitrobenzene-d5, and terphenyl-d14' 

Surrogate recoveries were compared with method specifications for evidence of analytical 

problems or significant matrix effects. The surrogate spike recovery data are summarized 

in Table 3-2. 

The mean percent recoveries obtained for the Method 8270 surrogate spikes 

ranged form 42 to 118 percent. Of 84 results (six compounds and 14 analyses), all but eight 

re1coveries were within the method acceptance criteria. Surrogate recoveries in blank 

samples showed the analytical system to be in a state of control. These data indicate good 

analytical control throughout the analyses. 

Matrix Spike Recoveries 

One matrix spike sample pair was spiked with a standard solution containing 

acenaphthene, 4-chloro-3-methylphenol, 2-chlorophenol, 1,4-dichlorobenzene, 2,4-

dinitrotoluene, n-nitrosodipropylamine, 4-nitrophenol, pentachlorophenol, phenol, pyrene, 

and 1,2,4-trichlorobenzene prior to sample preparation to assess matrix effects on analyte 
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recovery. Analyte recovery was compared with recommended recovery limits for evidence 

of matrix effects on analytical accuracy. Method 8270 acceptance criteria and the actual 

recoveries obtained are presented in Table 3-3. 

Recoveries reported for all eleven spiking compounds were within acceptance 

criteria for both matrix spike samples. 

Three QCCS samples were also analyzed. Recoveries for 2 of 33 compounds 

were outside acceptance criteria. These results show acceptable accuracy. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for Method 8270 are presented in Table 3-4. 

The precision ranged from 1 to 20 percent relative percent difference (RPD) for the eleven 

spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

No target analytes were detected in the field duplicate pair. 

3.2. 7 Dioxins and Furans - SW 8280 

Groundwater samples were analyzed for dioxins and furans according to EPA 

Method 8280. Results from analyses of blanks, surrogate spikes, and duplicate samples are 

discussed below. 
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Blank Results 

One rinsate blank and one laboratory blank were analyzed for dioxins and 

furans according to Method 8280 procedures to control and assess background con

tamination. No compounds were detected in any of the blanks in concentrations at or above 

the detection limit. 

Surrogate Spike Recoveries 

Six surrogate compounds, C13-2,3,7,8-TCDD, C13-2,3,7,8-·~ CDF, C13-1,2,3,7,8-

PeCDD, C13-1,2,3,7,8-PeCDF, C13-1,2,3,6,7,8-HxCDDD, and C13-1,2,3,6,7,8-HxCDF were 

added to each sample analyzed for dioxins and furans. The mean percent recovery, the 

st~mdard deviation of recoveries, the acceptance criteria for individual sample recoveries, 

and the number of recoveries outside the acceptance criteria are presented in Table 3-2. 

The mean percent recoveries obtained for the Method 8280 surrogate spikes 

ranged from 80 to 89 percent. All recoveries were within acceptance criteria. 

Duplicate Sample Results 

No dioxins or furans were detected in the field duplicate sample. 

3J:.8 Water Quality Parameters 

Groundwater samples were analyzed for total cyanide (9012), total sulfide 

(9030), and total organic carbon ( 415.2) according to the appropriate methods. Results from 

analyses of blanks, matrix spikes, and duplicate samples are discussed below. 
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Blank Results 

One rinsate and two method blanks were analyzed for cyanide, sulfide, and 

total organic carbon according to method procedures to control and assess background 
' 

contamination. Nothing was detected in any of the blanks in concentrations at or above the 

detection limit. 

Matrix Spike Recoveries 

One matrix spike sample pair was analyzed with each method. Recovery was 

compared with laboratory recommended recovery limits for evidence of matrix effects on 

analytical accuracy. Summaries of recoveries obtained are presented in Table 3-3. 

Recoveries reported for all three methods were within acceptance criteria for 

both matrix spike samples and. for all four laboratory control samples. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for cyanide, sulfide, and total organic carbon are 

presented in Table 3-4. The precision ranged from 3 to 9 percent relative percent difference 

(RPD) for the three spike compounds. These results indicate acceptable precision. 

Duplicate Sample Results 

Total organic carbon was detected in the field duplicate sample at 3 mg/L and 

1.6 mg/L, giving a relative percent difference of 61 percent. Both of these values are less 

than three times the detection limit (1.0 mg/L). Small variations in measurements in this 

range tend to have more effect on relative percent difference. An analytical duplicate was 
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also performed for total organic carbon. The results were 3.8 mg/L and 3.5 mg/L. The 

relative percent difference for this measurement was 8 percent. 
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4.0 RESULTS 

Table 4-1 presents a summary of analytical results for the field samples, field 

duplicate, and equipment rinsate. The table lists only those compounds present above the 

analytical detection limits. Detailed tables showing all method analytes and corresponding 

detection limits are contained in Appendix B. No constituents were detected for the 

following analyses: organophosphorus pesticides (Method 8140), chlorinated herbicides 

(Method 8150), polychlorinated dioxins and furans (Method 8280), cyanide (Method 9012), 

and sulfide (Method 9030). 

All three of the halogenated volatile organic compounds detected--bromo

dkhloromethane, chloroform, and dibromochloromethane--were present only in the 

equipment rinsate blank, and at concentrations ranging from approximately 3 to 18 pg/L 

(ppb ). This suggests that the presence of these may be attributable to sample collection or 

equipment decontamination procedures. 

Three organochlorine pesticides were detected in the field samples and 

confirmed by second column GC. These compounds--alpha-BHC, delta-BHC, and 

he:ptachlor--were present at concentrations ranging from 0.022 to 0.49 pg/L (ppb ). 

Of the three volatile organic compounds detected, bromodichloromethane and 

chloroform were only present in the equipment rinsate blank. The remaining compound, 

methylene chloride, may be a result of laboratory contamination. 

The semivolatile organic compound bis(2-ethylhexyl)phthalate was detected 

in the equipment rinsate blank, two field samples, and laboratory blanks. The presence of 

this compound at such low levels (maximum of 51 pg/L) is neither a concern nor an 

indicator of groundwater contamination since it is a well known laboratory contaminant. 
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Table 4-1 

Summary of Analytical Resultsa 

Analyte MW-1 5-2 5-2 MW-2 MW-3 MW-4 MW-5 MW-6 MW-6 MW-7 MW-8 5-4 
Ainaate Duplicate 

Halogenated Volatile Organics- SW 8010 Vo<g/l.) 
Bromodichloromethane <0.130 <0.130 7.71 C(0.130) <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 <0.130 

Chloroform <0.100 <0.100 17.8 c (0.100) <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 

Dibromochloromethane <0.200 <0.200 3.32 c (0.200) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 

Organochlorine Pellticidea and PCBa - SW 8080 Vo<g/l.) 
Aldrin <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 O.CI80 X (0.0095) <0.0098 <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

alpha-BHC <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.034 C@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

delta-BHC <0.0098 0.048 c (0.0095) <0.0095 0.15X(0.0095) <0.0095 2.9 X (0.0095) <0.0098 <0.0097 <0.0098 0.023 C@ (0.0095) 0.11 X (0.0095) <0.0098 
Endosulfan I <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.041 X@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 
Heptachlor <0.0098 <0.0095 <0.0095 <0.0095 <0.0095 <0.0095 0.022 C@ (0.0098) <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

Heptachlor epoxide <0.0098 <0.0095 <0.0095 0.26 X (0.0095) <0.0095 <0.0095 <0.0098 <0.0097 <0.0098 <0.0095 <0.0095 <0.0098 

Volatile Organics - SW 8240 Vo<g/l.) 
Bromodichloromethane <5.0 <5.0 7.7@ (5.0) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Chloroform <5.0 <5.0 21@ (5.0) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Methylene chloride <5.0 <5.0 11 B@ (5.0) <5.0 <5.0 <5.0 <5.0 108@ (5.0) 18 B@ (5.0) 10 B@ (S.C) 16 B@ (5.0) <5.0 

SemiYOiatile Organics- SW 8270 (pg/L) 

bi8(2-Ethythexyt)phthalate <9.5 <9.5 12 B@ (9.8) <9.8 248@(9.8) ~·· .o 51 B (9.5) <9.8 <9.8 <9.5 <9.5 <9.5 

Total Organic Carbon- 415.2 (mg/L) <1.0 1.8@ (1.0) <1.0 <1.0 8.8 (1.0) <1.0 <1.0 1.6@ (1.0) 3.0@ (1.0) 3.9@ (1.0) 3.8@ (1.0) <1.0 
Dissolved Organic Carbon 

(0.45 ~ filter) <1.0 7.9(1.0) <;.() <1.0 
a Table lists only thoee constituents present above the method detection limit. 
0 Detection limits shown adjacent to quantified results. 
@ Established result le88 than 5 times detection limit. 

B Inorganic CLP result ialeaa than Contract Required Detection Umit (CADL), but greater than the Instrument Detection Umit (IDL)/Organic detected in blank. 
C Confirmed on second column or by GCIMS. 

X Presence of the analyte was not confirmed after analysis on a second column. 
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Total organic carbon (TOC) levels ranged from 1.6 to 8.8 p,g/L in the field 

samples. Dissolved organic carbon (DOC) from the 0.45 p,m filter was present in one 

filtered sample at a concentration of 7.9 p,g/L. 

Figure 4-1 presents a groundwater contour map for the sewage lagoons site 

based on water level measurements taken during the Appendix IX sampling. As shown in 

the figure, groundwater flows to the southwest beneath the sewage lagoons. 
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Figure 4-1. Groundwater Contour Map, September 1991 
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s:.o SIGNIFICANCE OF FINDINGS 

Results of this sampling do not indicate a problem with groundwater 

contamination associated with the sewage lagoons at Holloman AFB, and it is recommended 

that the detection monitoring program be resumed. The assessment monitoring program 

amd Appendix IX sampling was initiated in response to a statistically significant increase in 

total organic carbon (TOC) concentrations in downgradient monitor wells MW-2, 3, 4, 5, 

and 6 according to EPA Region VI data analysis (January 1991). TOC is used as an 

indicator parameter to determine if a release (i.e., contaminant migration) has occurred 

from the sewage lagoons to the groundwater. Appendix IX analytical results indicate TOC 

l~evels above the analytical detection limit in upgradient monitor well S-2, and downgradient 

wells MW-3, 6, 7, and 8. Dissolved organic carbon (DOC), measured in only four of the ten 

monitor wells, was present in one downgradient well (MW-3). 

Additionally, various Appendix IX organic constituents were detected including 

some halogenated volatile organics, organochlorine pesticides, volatile organics, and 

semivolatile organics. As discussed in Sections 3 and 4, the presence of volatile, 

halogenated volatile, and semivolatile organic compounds is not an indication of ground

water contamination at this site. 

Three organochlorine pesticides were detected in the field samples and 

c:onfirmed on a second GC column. The concentrations, ranging from 0.022 to 0.049 p,g/L, 

were all below the Contract Required Detection Limit (CRDL) of 0.05 p,g/L referenced in 

the "USEPA Contract Laboratory Program, Statement of Work for Organic Analysis" 

(February 1988). Neither alpha-BHC nor delta-BHC have a maximum contaminant level 

(MCL) under the federal drinking water standards. Heptachlor was detected at 0.022 p,g/L, 

which is less than the MCL of 0.4 p,g/L. 
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The Appendix IX analytical results do not suggest a strong correlation of TOC 

with organic contamination. Monitor well MW-3 had the highest level of TOC (8.8 mg/L) 

and, out of four wells measured for DOC, was the only well that had a detectable level of 

DOC. However, no other organic constituent, with the exception of bis(2-ethyl

hexyl)phthalate, was present in this well. TOC levels in this well are likely an indication of 

biological activity associated with the sewage lagoons. Conversely, other monitor wells with 

detectable levels of organic constituents showed no TOC or DOC. 
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APPENDIX A 

Field Parameters 



FIELD PARAMETERS 

Sample Location: MW-1 
Collection Date: 3 September 1991 
Start Time: 1508 

Vol Temp SpC DO 
(gal) (OC) pH (pmohs/cm) (ppm) 
5 23.0 6.41 55,200 

10 23.0 6.44 56,800 
15 22.7 6.45 56,300 5.9 
20 22.6 6.44 56,600 5.6 
22 21.9 6.48 58,200 5.7 

sample 
• 22.3 6.53 57,800 5.8 
• 21.9 6.32 57,600 7.7 
* 22.0 6.39 57,700 6.8 
* 21.7 6.41 58,000 5.7 
* 21.5 6.47 57,900 5.5 
* 21.7 6.51 57,900 5.4 

sample DOC 
Final 21.6 6.46 58,200 7.1 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: S-2 
Collection Date: 7 September 1991 
Start Time: 0905 

Vol Temp 
(gal) (oC) pH* 
2 18.5 7.5 
4 18.0 
6 18.0 
8 18.0 
10 18.0 
12 18.0 
14 17.5 
16 17.5 
18 17.5 

sample 
Final 17.5 
*pH meter malfunction after submerged in sample. 

SpC 
(pmohs/cm) 

11,970 
12,120 
11,450 
11,070 
10,850 
10,090 
10,700 
11,030 
11,010 

10,660 



FIELD PARAMETERS 

Sample Location: MW-2 
Collection Date: 5 September 1991 
Start Time: 0800 

Vol Temp SpC 
(gal) (OC) pH (pmohs/cm) 
5 22.8 7.22 6,630 
10 22.7 7.22 6,630 
15 21.9 7.16 6,650 
20 22.8 7.08 6,660 
25 23.1 7.14 6,670 
30 22.5 7.14 6,740 
35 23.2 7.15 6,720 
40 23.3 7.17 6,720 

sample 
Final 24.1 7.09 6,650 



FIELD PARAMETERS 

Sample Location: MW-3 
Collection Date: 6 September 1991 
Start Time: 1631 

Vol Temp SpC DO 
(gal) (oC) pH (pmohs/cm) (ppm) 
5 22.8 7.2 14,090 0.8 
10 22.2 7.2 14,120 1.3 
15 21.0 7.3 14,060 1.1 
20 20.2 7.2 14,060 1.8 
25 20.3 7.2 14,020 1.7 
27.5 21.1 7.2 14,050 1.1 

sample 
• 23.5 7.1 14,350 2.0 
• 21.9 7.1 14,270 0.0 
* 20.6 7.2 14,250 0.0 
* 20.2 7.1 14,130 0.5 
* 20.2 7.1 14,150 0.0 

sample DOC 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-4 
Collection Date: 4 September 1991 
Start Time: 0825 

Vol Temp SpC DO 
(gal) (oC) pH (Jimohs/cm) (ppm) 
5 20.2 7.11 14,580 0.8 
10 20.3 7.05 14,910 0.9 
15 20.6 7.00 14,260 1.0 
25 20.7 6.90 14,300 1.4 
30 20.6 6.82 14,250 1.7 
35 20.6 6.92 14,360 2.1 
38 20.7 6.92 14,270 1.1 

sample 
* 21.8 6.92 14,170 1.5 
* 21.7 6.83 13,840 2.6 
* 21.7 6.77 14,750 1.6 
* 21.9 6.89 14,800 1.0 
* 22.2 6.81 13,800 1.6 

* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-5 
Collection Date: 5 September 1991 
Start Time: 1115 

Vol Temp SpC DO 
(gal) (OC) pH (pmohs/cm) (ppm) 
5 24.6 6.85 9,950 0.9 
10 24.6 6.87 10,160 0.0 
15 24.6 6.81 10,410 0.4 
20 22.8 6.76 12,040 0.6 
25 24.8 6.85 10,240 1.4 
30 23.2 6.77 11,670 1.4 
35 23.8 6.90 10,580 2.1 
40 22.8 6.81 11,490 1.8 

sample 
• 24.3 6.80 11 ,310 2.1 
• 22.3 6.75 12,370 1.2 
• 22.5 6.77 11,790 1.6 
• 24.0 6.86 10,110 2.3 
• 21.4 6.77 12,970 0.9 
• 23.5 6.77 10,800 2.0 

sample DOC 
* 1 gallon increments. 



FIELD PARAMETERS 

Sample Location: MW-6 
Collection Date: 4 September 1991 
Start Time: 1620 

Vol Temp SpC 
(gal) (OC) pH (pmohs/cm) 
5 23.5 6.96 81,000 
10 23.1 7.11 82,700 
15 23.1 7.00 83,100 
20 23.3 6.94 81,800 
25 23.1 6.86 82,900 
30 23.1 6.60 83,400 
35 23.1 6.83 83,200 
40 23.1 6.64 83,200 

sample 
Final 22.9 6.73 85,000 



FIELD PARAMETERS 

Sample Location: MW-7 
Collection Date: 5 September 1991 
Start Time: 1640 
Vol Temp SpC 

(gal) (OC) pH (pmohs/cm) 
5 24.2 6.65 10,100 

10 24.0 6.61 10,250 
15 23.4 6.74 10,370 
20 23.5 6.79 10,330 
25 22.7 6.86 10,580 
30 23.3 6.82 10,450 
35 23.3 6.85 10,440 
40 23.0 6.88 10,700 

23.2 6.90 10,480 
sample 



FIELD PARAMETERS 

Sample Location: MW-8 
Collection Date: 6 September 1991 
Start Time: 1226 
Vol Temp SpC DO 

(gal) (oC) pH (pmohs/cm) (ppm) 
5 23.9 7.1 12,370 0.8 

10 24.4 7.2 12,340 1.0 
15 24.2 7.1 13,000 1.4 
20 23.7 7.1 13,500 1.0 
25 21.9 7.0 14,020 0.0 
30 22.8 7.0 13,580 1.9 
35 22.7 6.9 14,230 0.0 
40 22.2 6.9 13,750 1.0 

sample 
Final 23.1 7.0 13,610 1.4 



FIELD PARAMETERS 

Sample Location: S-4 
Collection Date: 4 September 1991 
Start Time: 1148 

Vol Temp SpC 
(gal) (oC) pH (pmohs/cm) 
1 24.2 7.22 57,800 
2 22.8 6.85 57,400 
3 22.4 7.00 57,400 
4 22.2 6.88 57,200 
5 22.0 6.97 57,400 
6 22.1 6.84 56,800 

sample 
Final 24.0 7.09 56,400 



APPENDIX B 

Analytical Results 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Analyte 

CHLOROMETHANE 
BROHOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

Client Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1, 1--DICHLOROETHYLENE 
1, 1--DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1, 2--DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROt10DICHLOROMETHANE 
1, 2--DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRIGHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS--1, 3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROt10FORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1, 4--DICHLOROBENZENE 
1, 2--DICHLOROBENZENE 

0991-001 
09/03/91 

15:30 

<2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
(0 .130 
<0.100 
(0.340 
<0.200 
<0. 200 
(0.300 
<0.200 
(0.500 
<0.500 
(0.150 
<0.100 
<0.250 
<0.320 
<0.240 
(0.500 

-1-

0991-002 
09/03/91 

15:30 

(2.00 
(1.18 

(0.200 
(0.520 

<2.00 
(0.200 
(0.200 
(0.500 
<0. 200 
(0.100 
(0.100 
<0.200 
(0.120 
<0 .130 
(0.100 
(0.340 
<0. 200 
<0. 200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0.100 
<0.250 
(0.320 
<0.240 
(0.500 

Date: 09/19 I 91 
Method: 8010 
Units: UG/L 

Sample !d's 

0991-004 
09/04/91 

10:30 

(2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0. 200 
(0.120 
(0.130 
(0.100 
<0.340 
(0. 200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0.100 
(0.250 
<0.320 
<0.240 
<0.500 

0991-005 
09/04/91 

12:30 

<2.00 
(1.18 

(0.200 
(0.520 
(2.00 

(0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
<0 .130 
(0.100 
(0.340 
(0.200 
<0. 200 
(0.300 
<0.200 
<0.500 
(0.500 
<0.150 
<0 .100 
(0.250 
(0.320 
(0.240 
(0.500 

0991-010 
09/05/91 

<2.00 
<I .18 

(0.200 
(0.520 
(2.00 

<0.200 
(0.200 
(0.500 
(0.200 
(0.100 
(0.100 
(0.200 
(0.120 
< 0. 130 
(0.100 
(0.340 
(0.200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
<0-J50 
(0.100 
<0.250 
(0.320 
(0.240 
<0.500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Analyte 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

Client Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

Date: 09/19/91 
Method: 8010 
Units: UG/L 

Sample Id's 

0991-012 0991-007 0991-006 0991-008 0991-015 
09/05/91 09/04/91 09/04/91 09/04/91 09/05/91 

17:00 

<2-00 
(1.18 

<0.200 
<0-520 

<2-00 
<0-200 
<0-200 
<0-500 
<0-200 
<0-100 
<0 -100 
<0-200 
<0-120 
<0-130 
<0-100 
<0-340 
<0-200 
<0-200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0-100 
<0-250 
<0.320 
<0-240 
<0-500 

-2-

<2-00 
(1.18 

<0.200 
(0.520 
(2.00 

<0.200 
<0-200 
<0-500 
<0. 200 
<0-100 
<0 .1 00 
<0-200 
<0-120 
<0 .130 
<0-100 
<0-340 
<0-200 
(0.200 
<0-300 
(0.200 
<0-500 
<0-500 
<0-150 
<0-100 
<0.250 
<0-320 
(0. 2'~0 
<0-500 

<2-00 
<1 .18 

<0-200 
<0-520 

<2-00 
<0.200 
<0-200 
<0-500 
<0-200 
<0-100 
<0-100 
<0-200 
<0-120 
<0-130 
<0-100 
<0-340 
<0-200 
<0. 200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0.100 
<0-250 
<0-320 
<0-240 
<0.500 

<2-00 
(1.18 

<0-200 
<0-520 
(2.00 

<0-200 
(0.200 
<0-500 
<0-200 
<0 .100 
<0-100 
<0-200 
<0-120 
(0 .130 
(0 .100 
<0-340 
<0-200 
<0-200 
<0-300 
<0-200 
<0-500 
<0-500 
<0-150 
<0-100 
<0-250 
<0.320 
<0.240 
<0.500 

<2.00 
d .18 

(0.200 
(0.520 

<2.00 
<0. 200 
<0. 200 
(0.500 
(0.200 
(0.100 
(0 .1 00 
(0.200 
(0.120 
(0 .130 
(0 .100 
<0. 31,0 
(0.200 
(0.200 
(0.300 
(0.200 
(0.500 
(0.500 
(0.150 
<0-100 
(0.250 
(0.320 
(0.240 
<0-500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Ana1yte 

CHL.OROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHL.OROETHANE 

CJient Id: 
Collection Date: 
Collection Time: 

METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHL.OROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

0991-016 
09/06/91 

13:00 

<2-00 
(1.18 

<0-200 
<0-520 

<2-00 
(0.200 
(0. 200 
<0-500 
(0-200 
(0.100 
<0 .100 
<0-200 
<0-120 
(0.130 
(0 -100 
<0-3lt0 
(0.200 
(0.200 
(0.300 
(0.200 
<0-500 
<0-500 
<0-150 
(0.100 
(0.250 
<0-320 
(0. 240 
<0-500 

-3-

0991-020 
09/06/91 

13:00 

<2-00 
(1.18 

(0.200 
<0-520 
(2.00 

(0. 200 
<0-200 
<0-500 
<0-200 
<0-100 
(0-100 
(0-200 
<0-120 
(0 -130 
<0-100 
(0.340 
<0. 200 
(0. 200 
(0.300 
(0. 200 
(0.500 
(0.500 
<0-150 
<0-100 
(0.250 
<0-320 
<0. 240 
<0-500 

Date: 09119/91 
Method: 8010 
Units: UG/L 

Sample Id's 

0991-011 
09/07/91 

10:00 

<2-00 
(1.18 

(0.200 
(0-520 

<2-00 
(0. 200 
<0-200 
<0-500 
<0. 200 
<0-100 
<0-100 
<0-200 
<0-120 
(0 -130 
(0.100 
(0.340 
(0. 200 
(0. 200 
(0.300 
(0. 200 
<0-500 
(0.500 
<0-150 
<0-100 
(0.250 
<0-320 
<0. 240 
<0-500 

0991-014 
09/07/91 

10:00 

(2.00 
(1.18 

(0-200 
<0-520 

<2-00 
<0-200 
<0-200 
<0-500 
<0-200 

17.8 
(0 .} 00 
(0. 200 
(0.120 

7. 71 
(0.100 
(0.340 
<0. 200 

3.32 
(0.300 
<0-200 
<0-500 
<0-500 
<0-150 
(0 .100 
(0.250 
<0-320 
<0. 2lt0 
<0-500 

0991-019 
09/06/91 

17:00 

<2.00 
d-18 

(0.200 
<0-520 
(2.00 

<0-200 
<0-200 
(0.500 
<0-200 
< 0. 1 00 
<0-100 
(0. 200 
<0-120 
<0-130 
< 0. 1 ()() 
<0. 31,() 

(0.200 
(0.200 
(0.300 
<0-200 
(0.500 
<0-500 
<0-150 
< 0. 100 
(0.250 
(0.320 
<0-2lt0 
<0-500 



Environmental Science and Engineering, Inc. 

Project Name: RADIAN-HOLLOMAN AFB 
Project Coordinator: DOYCE BLAIR 
Lab Coordinator: MIKE WALSH 

Client Id: 
Collection Date: 
Collection Time: 

Analyte 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHL'FLUOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHL'ETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHL'ETHANE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
1,1,2,2-TETRACHLORO ETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3,DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

* DENOTES CONFORMATION ANALYSIS 

Sample Id's 

0991-022 0991-004,·, 
09/06/91 09/04/91 

10:00 10:30 

<2-00 <2-00 
d-18 (1.18 

<0-200 (0-200 
<0-520 (0-520 

<2-00 (2.00 
<0-200 <0-200 
(0-200 (0-200 
(0-500 (0-500 
(0.200 <0-200 
(0 .100 (0-100 
(0-100 <0-100 
<0. 200 <0-200 
(0-120 (0-120 
(0-130 (0-130 
(0-100 (0-100 
<0-340 (0-340 
(0.200 <0-200 
<0-200 <0-200 
<0-300 (0-300 
(0. 200 (0.200 
(0-500 (0-500 
<0-500 <0-500 
(0-150 (0-150 
<0-100 (0-100 
(0· 250 (0-250 
<0-320 (0-320 
(0.240 <0-240 
<0-500 (0-500 

-4-

Date: 09/19/91 
Method: 8010 
Units: UGIL 

0991-014,-, 
09/09/91 

10:00 

(2.00 
(1.18 

<0-200 
<0-520 

<2-00 
(0.200 
(0.200 
<0-500 
(0.200 

25.1 
<0-100 
(0.200 
<0-120 

8.45 
(0.100 
(0.340 
<0. 200 

1.56 
<0-300 
(0.200 
(0.500 
(0.500 
<0-150 
<0-100 
<0-250 
<0-320 
(0.240 
<0-500 



Projec::t Name: Radian-Holloman AFB 
Method: 8080 
Units.: UG/L 

Sample ID: 
Collection Date: 
Sa1nple Location: 

Analy1:e 

Aldrin 
alpha·-BHC 
beta-BHC 
delta·-BHC 
gamma·-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1:~21 
PCB-1:~32 
PCB-1242 
PCB-1:~48 

PCB-1:~54 

PCB-1:~60 

Toxaphene 

09-91-001 
09/03/91 
MW-1 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0.20 
<0.20 
<0.49 

09-91-011 
09/07/91 
S-2 

<0.0095 
<0.0095 
<0.0095 

0.049 c (0.0095) 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

c Confirmed on second column or by GC/MS. 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Co 11 ect ion Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Aldrin <0.0095 <0.0095 0.080 X (0.0095) <0.0098 
alpha-BHC <0.0095 <0.0095 <0.0095 0.034 C@ (0.0098) 
beta-BHC <0.0095 <0 0 0095 <0.0095 <0.0098 
delta-BHC 0.15 X (0.0095) <0.0095 2.9 X (0.0095) <0.0098 
gamma-BHC <0.0095 <0.0095 <0.0095 <0.0098 
Chlordane <0.048 <0.048 <0.048 <0.049 
4,4'-DDD <0.0095 <0.0095 <0.0095 <0.0098 
4,4'-DDE <0.0095 <0.0095 <0.0095 <0.0098 
4,4'-DDT <0.019 <0.019 <0.019 <0.020 
Dieldrin <0.0095 <0.0095 <0 0 0095 <0.0098 
Endosulfan I <0.0095 <0.0095 <0.0095 0.041 X@ (O.OD98) 
Endosulfan II <0.029 <0.029 <0.029 <0.029 
Endosulfan Sulfate <0.048 <0.048 <0.048 <0.049 
Endrin <0.0095 <0.0095 <0.0095 <0.0098 
Endrin Aldehyde <0.019 <0.019 <0.019 <0.020 
Heptachlor <0 0 0095 <0 0 0095 <0.0095 0.022 C@ (0.0098) 
Heptachlor epoxide 0.26 X (0.0095) <0.0095 <0.0095 <0.0098 
Methoxychlor <0.048 <0.048 <0.048 <0.049 
PCB-1016 <0.095 <0.095 <0.095 <0.098 
PCB-1221 <0.19 <0.19 <0.19 <0.20 
PCB-1232 <0.19 <0.19 <0.19 <0.20 
PCB-1242 <0.095 <0.095 <0.095 <0.098 
PCB-1248 <0 0 095 <0.095 <0.095 <0.098 
PCB-1254 <0.19 <0.19 <0.19 <0.20 
PCB-1260 <0.19 <0.19 <0.19 <0.20 
Toxaphene <0.48 <0.48 <0.48 <0.49 

c Confirmed on second column or by GC/MS 
@ Established result less than 5 times detection limit. 
X Presence of the analyte was not confirmed after analysis on a second column. 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 
C·ollection Date: 
s.ample Location: 

Analyte 

Aldrin 
alph.a-BHC 
beta·-BHC 
delt.a-BHC 
gamma-BHC 
Chlordane 
4, 4 '·-DOD 
4, 4 1 ·-DDE 
4, 4 '·-DDT 
Dieldrin 
EndO!:lUlfan I 
Endosulfan II 
Endo1:;ulfan Sulfate 
Endr:ln 
Endr:Ln Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methe>xychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0. 20 
<0.20 
<0.49 

09-91-007 
09/04/91 
MW-6 

<0.0097 
<0.0097 
<0.0097 
<0.0097 
<0.0097 
<0.048 
<0.0097 
<0.0097 
<0.019 
<0.0097 
<0.0097 
<0.029 
<0.048 
<0.0097 
<0.019 
<0.0097 
<0.0097 
<0.048 
<0.097 
<0.19 
<0.19 
<0.097 
<0.097 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

09-91-015 
09/05/91 
MW-7 

<0.0095 
<0.0095 
<0.0095 

0.023 C@ 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

09-91-016 
09/06/91 
MW-8 

<0.0095 
<0.0095 
<0.0095 

(0.0095) 0.11 X (0.0095) 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

@ Established result less than 5 times detection limit. 
C Confirmed on second column or by GC/MS. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

09-91-005 
09/04/91 
S-4 

<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.0098 
<0.049 
<0.0098 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.029 
<0.049 
<0.0098 
<0.020 
<0.0098 
<0.0098 
<0.049 
<0.098 
<0.20 
<0.20 
<0.098 
<0.098 
<0.20 
<0.20 
<0.49 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-001 
09/03/91 
MW-1 

<0.19 
<0.029 
<0.14 

09-91-011 
09/07/91 
S-2 

<0.19 
<0.029 
<0.14 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<0.19 
<0.029 
<0.14 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Disulfoton <0.19 <0.19 
Methyl parathion <0.029 <0.029 
Phorate <0.14 <0.15 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<0.19 <0.19 
<0.029 <0.029 
<0.14 <0.14 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sa:mple ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.20 
<0.030 
<0.15 

09-91-007 
09/04/91 
MW-6 

<0.21 
<0.031 
<0.16 



Project Name: Radian-Holloman AFB 
Method: 8140 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Disulfoton 
Methyl parathion 
Phorate 

09-91-015 
09/05/91 
MW-7 

<0.19 
<0.029 
<0.15 

09-91-016 
09/06/91 
MW-8 

<0.19 
<0.029 
<0.14 

09-91-005 
09/04/91 
S-4 

<0.19 
<0.029 
<0.14 



Proj ec:::t Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sa1nple ID: 
Collection Date: 
Sample Location: 

Analyte 

2 1 4-D 
21 4-0]3 
Dalapc:m 
Dicamba 
Dichlc::>roprop 
Dinoscab 
MCPA 
MCPP 
2 I 4 I 5·-T 
2 1 4 1 5-TP (Silvex) 

09-91-001 
09/03/91 
MW-1 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-011 
09/07/91 
S-2 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 



Project Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

2,4-D <1.2 <1.1 <1.1 <1.2 
2,4-DB <0.88 <0.87 <0.87 <0.87 
Dalapon <5.6 <5.5 <5.5 <5.6 
Dicamba <0.26 <0.26 <0.26 <0.26 
Dichloroprop <0.63 <0.62 <0.62 <0.62 
Dinoseb <0.15 <0.14 <0.14 <0.14 
MCPA <240 <240 <240 <240 
MCPP <190 <180 <180 <180 
2,4,5-T <0.19 <0.19 <0.19 <0.19 
2,4,5-TP (Silvex) <0.17 <0.16 <0.16 <0.16 



ProjE~ct Name: Radian-Holloman AFB 
Meth()d: 8150 
Units: UG/L 

Sample ID: 
Cc,llection Date: 
Sclmple Location: 

Analyte 

2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop 
Dinos;eb 
MCPA 
MCPP 
2, 4, !:;-T 
2,4,5-TP (Silvex) 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<1.2 
<0.93 
<5.9 
<0.28 
<0.66 
<0.15 
<250 
<200 
<0.20 
<0.17 

09-91-007 
09/04/91 
MW-6 

<1.2 
<0.90 
<5.7 
<0.27 
<0.64 
<0.15 
<250 
<190 
<0.20 
<0.17 



Project Name: Radian-Holloman AFB 
Method: 8150 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 
2,4,5-T 
2,4,5-TP (Silvex) 

09-91-015 
09/05/91 
MW-7 

<1.2 
<0.88 
<5.6 
<0.26 
<0.63 
<0.15 
<240 
<190 
<0.19 
<0.17 

09-91-016 
09/06/91 
MW-8 

<1.1 
<0.87 
<5.6 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 

09-91-005 
09/04/91 
S-4 

<1.1 
<0.87 
<5.5 
<0.26 
<0.62 
<0.14 
<240 
<180 
<0.19 
<0.16 



Proj 4~ct Name: Radian-Holloman AFB 
Methc)d: 8240 
Units: UG/L 

Sample ID: 09-91-001 09-91-011 09-91-014 
C()llection Date: 09/03/91 09/07/91 09/07/91 
Sample Location: MW-1 S-2 S-2 (Rinsate) 

Analyte 

Acet()ne <100 <100 <100 
Acetcmitrile <100 <100 <100 
Acrolein <75 <75 <75 
Acrylonitrile <50 <50 <50 
BenzEme <5.0 <5.0 <5.0 
Bromodichloromethane <5.0 <5.0 7.7 @ (50 0) 
Bromomethane <10 <10 <10 
Carbon disulfide <5.0 <5.0 <5.0 
Carbcm tetrachloride <5.0 <5.0 <5.0 
Chlorobenzene <5.0 <5.0 <5.0 
Chloroethane <10 <10 <10 
Chloroform <5.0 <5.0 21 @ (5.0) 
Chloromethane <10 <10 <10 
3-Chl.oropropene <5.0 <5.0 <5.0 
1,2-Dibromo-3-chloropropane <20 <20 <20 
Dibre~mochloromethane <5.0 <5.0 <5.0 
1,2-Dibromoethane <5.0 <5.0 <5.0 
Dibre~momethane <5.0 <5.0 <5.0 
trans-1,4-Dichloro-2-butene <10 <10 <10 
Dichlorodifluoromethane <20 <20 <20 
1,1-Dichloroethane <5.0 <5.0 <5.0 
1,2-Dichloroethane <5.0 <5.0 <5.0 
1,1-Dichloroethene <5.0 <5.0 <5.0 
trans-1,2-Dichloroethene <5.0 <5.0 <5.0 
1,2-Dichloropropane <5.0 <5.0 <5.0 
cis-1,3-Dichloropropene <5.0 <5.0 <5.0 
trans-1,3-Dichloropropene <5.0 <5.0 <5.0 
Ethyl benzene <5.0 <5.0 <5.0 
Ethyl methacrylate <5.0 <5.0 <5.0 
2-Hell:anone <50 <50 <50 
Iodom.ethane <5.0 <5.0 <5.0 
Methyl ethyl ketone <100 <100 <100 
Methyl methacrylate <5.0 <5.0 <5.0 
4-Methyl-2-pentanone(MIBK) <50 <50 <50 
Methylene chloride <5.0 <5.0 11 B@ (5.0) 
Propanenitrile <100 <100 <100 
Styrene <5.0 <5.0 <5.0 
1,1,1,2-Tetrachloroethane <5.0 <5.0 <5.0 
1,1,2,2-Tetrachloroethane <5.0 <5.0 <5.0 
Tetrachloroethane <5.0 <5.0 <5.0 
Toluene <5.0 <5.0 <5.0 
Tribromomethane(Bromoform) <5.0 <5.0 <5.0 
1,1,1-Trichloroethane <5.0 <5.0 <5.0 
1,1,2-Trichloroethane <5.0 <5.0 <5.0 
Trichloroethane <5.0 <5.0 <5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-001 
09/03/91 
MW-1 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-011 
09/07/91 
S-2 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj E!Ct Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sample Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Acetcme <100 <100 <100 <100 
Acetcmi trile <100 <100 <100 <100 
Acrolein <75 <75 <75 <75 
Acrylonitrile <50 <50 <50 <50 
Benzeme <5.0 <5.0 <5.0 <5.0 
Bromodichloromethane <5.0 <5.0 <5.0 <5.0 
Bromomethane <10 <10 <10 <10 
Carbon disulfide <5.0 <5.0 <5.0 <5.0 
Carbon tetrachloride <5.0 <5.0 <5.0 <5.0 
Chlorobenzene <5.0 <5.0 <5.0 <5.0 
Chloroethane <10 <10 <10 <10 
Chloroform <5.0 <5.0 <5.0 <5.0 
Chloromethane <10 <10 <10 <10 
3-Chloropropene <5.0 <5.0 <5.0 <5.0 
1,2-Dibromo-3-chloropropane <20 <20 <20 <20 
Dibrc,mochloromethane <5.0 <5.0 <5.0 <5.0 
1,2-Dibromoethane <5.0 <5.0 <5.0 <5.0 
Dibromomethane <5.0 <5.0 <5.0 <5.0 
trans-1,4-Dichloro-2-butene <10 <10 <10 <10 
Dichlorodifluoromethane <20 <20 <20 <20 
1,1-Dichloroethane <5.0 <5.0 <5.0 <5.0 
1,2-Dichloroethane <5.0 <5.0 <5.0 <5.0 
1,1-Dichloroethene <5.0 <5.0 <5.0 <5.0 
trans-1,2-Dichloroethene <5.0 <5.0 <5.0 <5.0 
1,2-Dichloropropane <5.0 <5.0 <5.0 <5.0 
cis-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 
trans-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 
Ethyl benzene <5.0 <5.0 <5.0 <5.0 
Ethyl methacrylate <5.0 <5.0 <5.0 <5.0 
2-Hexanone <50 <50 <50 <50 
Iodomethane <5.0 <5.0 <5.0 <5.0 
Methyl ethyl ketone <100 <100 <100 <100 
Methyl methacrylate <5.0 <5.0 <5.0 <5.0 
4-Methyl-2-pentanone(MIBK) <50 <50 <50 <50 
Methylene chloride <5.0 <5.0 <5.0 <5.0 
Propc:menitrile <100 <100 <100 <100 
Styreme <5.0 <5.0 <5.0 <5.0 
1,1,1,2-Tetrachloroethane <5.0 <5.0 <5.0 <5.0 
1,1,2,2-Tetrachloroethane <5.0 <5.0 <5.0 <5.0 
Tetrachloroethene <5.0 <5.0 <5.0 <5.0 
Tolueme <5.0 <5.0 <5.0 <5.0 
Tribromomethane(Bromoform) <5.0 <5.0 <5.0 <5.0 
1,1,1-Trichloroethane <5.0 <5.0 <5.0 <5.0 
1,1,2-Trichloroethane <5.0 <5.0 <5.0 <5.0 
Trichloroethene <5.0 <5.0 <5.0 <5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-010 
09/05/91 
MW-2 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-019 
09/06/91 
MW-3 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-004 
09/04/91 
MW-4 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-012 
09/05/91 
MW-5 

<10 
<5.0 
<5.0 
<10 
<5.0 



Proj1ect Name: Radian-Holloman AFB 
Meth1::>d: 8240 
Uni t:s: UG/L 

Sample ID: 
C1::>llection Date: 
Sample Location: 

Analyte 

Acet1::>ne 
Acet1::>ni trile 
Acrolein 
Acrylonitrile 
Benz1:me 
Brom1::>dichloromethane 
Bromc:>methane 
Carbc:>n disulfide 
Carbon tetrachloride 
ChloJrobenzene 
ChloJroethane 
ChloJroform 
ChloJromethane 
3-Chloropropene 
1 1 2-Dibromo-3-chloropropane 
Dibr()mochloromethane 
1 1 2-Dibromoethane 
Dibr()momethane 
trans-1 1 4-Dichloro-2-butene 
Dichlorodifluoromethane 
1 1 1-Dichloroethane 
1 1 2-Dichloroethane 
1 1 1-Dichloroethene 
trans-1 1 2-Dichloroethene 
1 1 2-Dichloropropane 
cis-1 1 3-Dichloropropene 
trans-1 1 3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2 -He>canone 
I odo111ethane 
Methyl ethyl ketone 
Methyl methacrylate 
4-Met:hyl-2-pentanone (MIBK) 
Methylene chloride 
Propanenitrile 
Styrene 
1 1 1 1 1 1 2-Tetrachloroethane 
1 1 1 1 2 1 2-Tetrachloroethane 
Tetrachloroethene 
Tolueme 
Tribromomethane(Bromoform) 
1 1 1 1 1-Trichloroethane 
1 1 1 1 ~~-Trichloroethane 
Trichloroethene 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
18 B@ (5.0) 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

09-91-007 
09/04/91 
MW-6 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
10 B@ ( 5. 0) 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-007 
09/04/91 
MW-6 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj e~ct Name: Radian-Holloman AFB 
Methcd: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Acetc1ne 
Acetc1nitrile 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
3-Chloropropene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Methyl ethyl ketone 
Methyl methacrylate 
4-Methyl-2-pentanone(MIBK) 
Methylene chloride 
Propanenitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Tribromomethane(Bromoform) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 

09-91-015 
09/05/91 
MW-7 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 

10 B@ 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

(5.0) 

09-91-016 
09/06/91 
MW-8 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 

16 B@ 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

(5.0) 

09-91-005 
09/04/91 
S-4 

<100 
<100 
<75 
<50 
<5.0 
<5.0 
<10 
<5.0 
<5.0 
<5.0 
<10 
<5.0 
<10 
<5.0 
<20 
<5.0 
<5.0 
<5.0 
<10 
<20 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<100 
<5.0 
<50 
<5.0 
<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 



Project Name: Radian-Holloman AFB 
Method: 8240 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes 

09-91-015 
09/05/91 
MW-7 

<10 
<5.0 
<5.0 
<10 
<5.0 

09-91-016 
09/06/91 
MW-8 

<10 
<5.0 
<5.0 
<10 
<5.0 

@ Established result less than 5 times detection limit. 

09-91-005 
09/04/91 
S-4 

<10 
<5.0 
<5.0 
<10 
<5.0 

B Inorganic CLP result is less than Contract Required Detection 
Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Proj E!Ct Name: Radian-Holloman AFB 
Methcd: 8270 
Units~: UG/L 

SaLmple ID: 
Cc1llection Date: 
Sample Location: 

Analyte 

AcencLphthene 
Acenctphthylene 
Acetc,phenone 
2 -Aceltylaminofl uorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benz,, (a) pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis ( 2:-Chloroethoxy) methane 
bis(2-Chloroethyl)ether 
bi~(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibut:ylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dinlethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimet:hylphenethylamine 
2,4-Dimethylphenol 
Dimet:hylphthalate 
4,6-Dinitro-2-methylphenol 

09-91-001 
09/03/91 
MW-1 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-011 
09/07/91 
S-2 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 .. 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-001 
09/03/91 
MW-1 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-011 
09/07/91 
S-2 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 

12 B@ (9.8) 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 



ProjE~ct Name: Radian-Holloman AFB 
Methc>d: 8270 
Units: UG/L 

Sc:tmple ID: 
Cc>llection Date: 
Sample Location: 

Analyte 

4-Nit:roquino1ine-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenc:Lnthrene 
Phenol 
p-PhEmylenediamine 
2-Pic:oline 
Pronc:tmide 
Pyrene 
Pyridine 
Safrc11e 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-001 
09/03/91 
MW-1 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-011 
09/07/91 
S-2 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

@ Established result less than 5 times detection limit. 
B I:norganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sa:mple ID: 09-91-010 09-91-019 09-91-004 09-91-012 
Collection Date: 09/05/91 09/06/91 09/04/91 09/05/91 
Sa:mple Location: MW-2 MW-3 MW-4 MW-5 

Analyte 

Acenaphthene <9.8 <9.8 <9.5 <9.5 
Acenaphthylene <9.8 <9.8 <9.5 <9.5 
Acetophenone <9.8 <9.8 <9.5 <9.5 
2-Acetylaminofluorene <49 <49 <48 <48 
4-Aminobiphenyl <9.8 <9.8 <9.5 <9.5 
Aniline <9.8 <9.8 <9.5 <9.5 
Anthracene <9.8 <9.8 <9.5 <9.5 
Aramite <98 <98 <95 <95 
Benzo(a)anthracene <9.8 <9.8 <9.5 <9.5 
Benzo(a)pyrene <9.8 <9.8 <9.5 <9.5 
Benzo(b)fluoranthene <9.8 <9.8 <9.5 <9.5 
Benzo(g,h,i)perylene <9.8 <9.8 <9.5 <9.5 
Benzo(k)fluoranthene <9.8 <9.8 <9.5 <9.5 
Benzyl alcohol <9.8 <9.8 <9.5 <9.5 
4-Bromophenyl phenyl ether <9.8 <9.8 <9.5 <9.5 
Butylbenzylphthalate <9.8 <9.8 <9.5 <9.5 
4-Chloro-3-methylphenol <9.8 <9.8 <9.5 <9.5 
p-Chloroaniline <9.8 <9.8 <9.5 <9.5 
Chlorobenzilate <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroethoxy)methane <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroethyl)ether <9.8 <9.8 <9.5 <9.5 
bis(2-Chloroisopropyl)e~her <9.8 <9.8 <9.5 <9.5 
2-Chloronaphthalene <9.8 <9.8 <9.5 <9.5 
2-Chlorophenol <9.8 <9.8 <9.5 <9.5 
4-Chlorophenyl phenyl ether <9.8 <9.8 <9.5 <9.5 
Chrysene <9.8 <9.8 <9.5 <9.5 
Di-n-octylphthalate <9.8 <9.8 <9.5 <9.5 
Dial late <9.8 <9.8 <9.5 <9.5 
Dibenz(a,h)anthracene <9.8 <9.8 <9.5 <9.5 
Dibenzofuran <9.8 <9.8 <9.5 <9.5 
Dibutylphthalate <9.8 <9.8 <9.5 <9.5 
1,2-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
1,3-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
1,4-Dichlorobenzene <9.8 <9.8 <9.5 <9.5 
3,3'-Dichlorobenzidine <20 <20 <19 <19 
2,4-Dichlorophenol <9.8 <9.8 <9.5 <9.5 
2,6-Dichlorophenol <9.8 <9.8 <9.5 <9.5 
Diethylphthalate <9.8 <9.8 <9.5 <9.5 
p-Dimethylaminoazobenzene <9.8 <9.8 <9.5 <9.5 
7,12-Dimethylbenz(a)anthracene <24 <24 <24 <24 
3,3'-Dimethylbenzidine <20 <20 <19 <19 
Dimethylphenethylamine <9.8 <9.8 <9.5 <9.5 
2,4-Dimethylphenol <9.8 <9.8 <9.5 <9.5 
Dimet.hylphthalate <9.8 <9.8 <9.5 <9.5 
4,6-Dinitro-2-methylphenol <49 <49 <48 <48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-010 
09/05/91 
MW-2 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-019 
09/06/91 
MW-3 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
24 B@ (9. 8) 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-004 
09/04/91 
MW-4 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-012 
09/05/91 
MW-5 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
51 B (9.5) 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Cc)llection Date: 
Sample Location: 

Analyte 

4-Nit:roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-PhEmylenediamine 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
a-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-010 
09/05/91 
MW-2 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-019 
09/06/91 
MW-3 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-004 
09/04/91 
MW-4 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

@ Established result less than 5 times detection limit. 
B Inorganic CLP result is less than Contract Required Detection 

Limit (CRDL), but greater than the Instrument Detection Limit 
(IDL)/Organic detected in blank. 

09-91-012 
09j05/91 
MW-5 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 



Proje~ct Name: Radian-Holloman AFB 
Methe>d: 8270 
Units: UG/L 

Sample ID: 
Ce>llection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

Acenaphthene 
Acenc:Lphthylene 
Acetc•phenone 
2 -Aceltylaminofl uorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzc• (a) anthracene 
Benze~(a)pyrene 
Benze~(b)fluoranthene 
Benze~(g,h,i)perylene 
Benze~(k)fluoranthene 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran· 
Dibutylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3 1 -Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimethylphenethylamine 
2,4-Dimethylphenol 
Dimethylphthalate 
4,6-Dinitro-2-methylphenol 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 

09-91-007 
09/04/91 
MW-6 

<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<98 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 
<24 
<20 
<9.8 
<9.8 
<9.8 
<49 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene . 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 

09-91-007 
09/04/91 
MW-6 

<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<49 
<49 
<49 
<9.8 
<9.8 
<49 



Proj E~ct Name: Radian-Holloman AFB 
Method: 8270 
Unit~;: UG/L 

sample ID: 
Collection Date: 

09-91-006 
09/04/91 

Sample Location: MW-6 (Duplicate) 

Analyte 

4-Ni1:roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-PhEmylenediamine 
2-Pic:oline 
Pronamide 
Pyrene 
Pyridine 
Safre>le 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 

09-91-007 
09/04/91 
MW-6 

<98 
<9.8 
<9.8 
<9.8 
<49 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<9.8 
<20 
<9.8 
<9.8 
<9.8 
<9.8 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
4-Bro·mophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloro-3-methylphenol 
p-Chloroaniline 
Chlorobenzilate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-octylphthalate 
Dial late 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibutylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethylphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
Dimet:hylphenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 

09-91-015 
09/05/91 
MW-7 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-016 
09/06/91 
MW-8 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 

09-91-005 
09/04/91 
S-4 

<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<95 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 
<24 
<19 
<9.5 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

sample ID: 
Collection Date: 
Sample Location: 

Analyte 

1,3-Dinitrobenzene 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Ethyl methanesulfonate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyriline 
Methyl methanesulfonate 
3-Methylcholanthrene 
2-Methylnaphthalene 
3-Methylphenol(m-cresol) 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Naphthalene 
1-Naphthylamine 
2-Naphthylamine 
1,4-Napthoquinone 
5-Nitro-o-toluidine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

09-91-015 
09/05/91 
MW-7 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-016 
09/06/91 
MW-8 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 

09-91-005 
09/04/91 
S-4 

<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<48 
<48 
<48 
<9.5 
<9.5 
<48 



Project Name: Radian-Holloman AFB 
Method: 8270 
Units: UG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

4-Nit.roquinoline-N-oxide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Penta.chlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
2-Pic:oline 
Prona.mide 
Pyrene 
Pyridine 
Safrc,le 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

09-91-015 
09/05/91 
MW-7 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 

09-91-016 
09/06/91 
MW-8 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9·. 5 
<9.5 
<9.5 
<9.5 

09-91-005 
09/04/91 
S-4 

<95 
<9.5 
<9.5 
<9.5 
<48 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<9.5 
<19 
<9.5 
<9.5 
<9.5 
<9.5 



Proje<::t Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analy1t.e 

2,3,7,8-TCDD 
TCDD . 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

09-91-001 
09/03/91 
MW-1 

<2.0 
<2.0 
<1.4 
<2.1 
<1.3 
<4.1 
<2.7 

09-91-011 
09/07/91 
S-2 

<1.8 
<1.8 
<1.4 
<1.8 
<1.2 
<3.7 
<2.5 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<2.0 
<2.0 
<1.6 
<2.1 
<1.4 
<4.0 
<2.7 



Project Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 09-91-010 
Collection Date: 09/05/91 
Sample Location: MW-2 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

<2.4 
<2.4 
<1.7 
<2.5 
<1.7 
<5.2 
<3.2 

09-91-019 
09/06/91 
MW-3 

<1.9 
<1.9 
<1.5 
<2.0 
<1. 3 
<4.1 
<2.8 

09-91-004 
09/04/91 
MW-4 

<1.6 
<1.6 
<1.1 
<1.6 
<1.0 
<3.1 
<2.0 

09-91-012 
09/05/91 
MW-5 

<2.1 
<2.1 
<1.4 
<2.2 
<1.4 
<4.5 
<2.9 



Proje:ct Name: Radian-Holloman AFB 
Method: 8280 
Units.: NG/L 

Sa.mple ID: 
Cc1llection Date: 
Sa.mple Location: 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF' 
HxCDD 
HxCDF' 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<2.0 
<2.0 
<1.5 
<2.1 
<1.4 
<4.1 
<2.8 

09-91-007 
09/04/91 
MW-6 

<2.5 
<2.5 
<1.7 
<2.4 
<1.7 
<4.7 
<3.0 



Project Name: Radian-Holloman AFB 
Method: 8280 
Units: NG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

2,3,7,8-TCDD 
TCDD 
TCDF 
PeCDD 
PeCDF 
HxCDD 
HxCDF 

09-91-015 
09/05/91 
MW-7 

<1.7 
<1.7 
<1.3 
<2.0 
<1.2 
<3.7 
<2.6 

09-91-016 
09/06/91 
MW-8 

<2.1 
<2.1 
<1.6 
<2.3 
<1.5 
<4.5 
<3.0 

09-91-005 
09/04/91 
S-4 

<2.1 
<2.1 
<1.5 
<2.2 
<1.4 
<4.2 
<2.9 



Projec::::t Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 
Collection Date: 
Sa1rnple Location: 

Analy·te 

Cyanide 

09-91-001 
09/03/91 
MW-1 

<0.010 

09-91-011 
09/07/91 
S-2 

<0.010 

09-91-014 
09/07/91 
s-2 (Rinsate) 

<0.010 



Project Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Cyanide <0.010 <0.010 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<0.010 <0.010 



Proje.ct Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sa.mple ID: 
co,llection Date: 
Sample Location: 

Analyte 

Cyanide 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<0.010 

09-91-007 
09/04/91 
MW-6 

0.010 @ (0.010) 

@ Established result less than 5 times detection limit. 



Project Name: Radian-Holloman AFB 
Method: 9012 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Cyanide 

09-91-015 
09/05/91 
MW-7 

<0.010 

09-91-016 
09/06/91 
MW-8 

<0.010 

09-91-005 
09/04/91 
S-4 

<0.010 



Project Name: Radian-Holloman ·AFB 
Method: 9030 
Units: MG/L 

Sa:mple ID: 
Collection Date: 
Sa:mple Location: 

Analyte 

Sulfide 

09-91-001 
09/03/91 
MW-1 

<1.0 

09-91-011 
09/07/91 
S-2 

<1.0 

09-91-014 
09/07/91 
S-2 (Rinsate) 

<1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 09-91-010 09-91-019 
Collection Date: 09/05/91 09/06/91 
Sample Location: MW-2 MW-3 

Analyte 

Sulfide <1.0 <1.0 

09-91-004 09-91-012 
09/04/91 09/05/91 
MW-4 MW-5 

<1.0 <1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

sulfide 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

<1. 0 

09-91-007 
09/04/91 
MW-6 

<1.0 



Project Name: Radian-Holloman AFB 
Method: 9030 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Sulfide 

09-91-015 
09/05/91 
MW-7 

<1.0 

09-91-016 
09/06/91 
MW-8 

<1.0 

09-91-005 
09/04/91 
S-4 

<1.0 



Project Nan~: Radian-Holloman AFB 
iolethod: 4H,.2 
Jnits: MG/L 

Sample ID: 09-91-001 
Co 11 ect ion Date: 09/03/91 
Sample Location: MW-1 

~nalyte 

Total organic carbon <1.0 

09-91-001 09-91-001 
5 Filter 45 Filter 
09/03/91 09/03/91 
MW-1 MW-1 

<1.0 <1.0 

@ Established result less than 5 times detection limit. 

09-91-011 09-91-014 
0!:!, 17/91 09/07/91 
S-2 S-2 (Rinsate) 

1.8 @ (1.0) <1.0 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units: MG/L 

Sample ID: 09-91-010 
Collection Date: 09/05/91 
Sample Location: MIJ-2 

Analyte 

Total organic carbon <1.0 

09-91-019 09-91-019 
09/06/91 5 Filter 
MW-3 09/06/91 

MW-3 

8.8 ( 1. 0) NA 

NA - Results not applicable. Sample bottle broke. 

09-91-019 09-91-004 
45 Filter 09/04/91 
09/06/91 MW-4 
MW-3 

7.9 (1.0) <1.0 



Project Na1111!: Radian-Holloman AFB 
~ethod: 415 .. 2 
Units: MG/L 

Sample IU: 09-91-004 09-91-004 09-91-012 09-91-012 09-91-012 
Collection Date: 5 Filter 45 Filter 09/05/91 5 Filter 45 Filter 
Sample Location: 09/04/91 09/04/91 MW-5 09/05/91 09/05/91 

MW-4 MW-4 MW-5 MW-5 
Analyte 

Total organ':c carbon <1.0 <1.0 <1.0 <1.0 <1.0 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Total organic carbon 

09-91-006 
09/04/91 
MW-6 (Duplicate) 

3.0 @ (1.0) 

09-91-007 
09/04/91 
MW-6 

1.6 @ (1.0) 

@ Established result less than 5 times detection limit. 



Project Name: Radian-Holloman AFB 
Method: 415.2 
Units:: MG/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analy1:e 

Total organic carbon 

09-91-015 
09/05/91 
MW-7 

3.9 @ (1.0) 

09-91-016 
09/06/91 
MW-8 

3.8 @ (1.0) 

@ Es1:ablished result less than 5 times detection limit. 

09-91-005 
09/04/91 
S-4 

<1.0 
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1.0 INTRODUCTION 

Radian Corporation (Radian), under contract to the U.S. Army Corps of 

Engineers (USACE), conducted groundwater monitoring activities at Holloman Air Force 

Base (AFB), NM. An initial round of sampling and analysis for Appendix IX organic 

constituents was completed for the RCRA detection monitoring network adjacent to the 

S(~wage lagoons. Results are documented in the "A-E Sampling and Quality Control 

Summary Report (A-E SQCSR) for Appendix IX Groundwater Sampling." Following 

submittal of the draft A-E SQCSR, a series of conference calls were held during November 

and December 1991 to discuss the Appendix IX sampling results and determine a course 

of action for additional activities. Participants in the conference calls included 

n~presentatives from Holloman AFB, USACE, New Mexico Environment Department 

(NMED), EPA Region VI, and Radian. Appendix A presents correspondences as a result 

of the initial sampling and conference calls. Conclusions of the conference calls are as 

follows: 

• Methylene chloride detected in the EPA Method 8010 analyses was a 
result of laboratory contamination; 

• Acetone detected in the EPA Method 8240 analyses was a result of 
laboratory contamination; 

• The only constituents of concern for the groundwater sampling are 
organochlorine pesticides (EPA Method 8080 compounds), and 
resampling should be conducted to confirm or deny the presence of 
these contaminants. 

As required by the final "Groundwater Assessment Monitoring Plan for the 

Sewage Lagoons" (Radian, September 1991), approved by the EPA Region VI and NMED, 

confirmation sampling was conducted for the detection monitoring wells to determine the 

presence of organochlorine pesticides in the groundwater. Confirmation sampling was 

conducted in February 1992. This report documents the confirmation sampling describing 
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the field procedures (Section 2), laboratory quality assurance/quality control (Section 3), 

results (Section 4), conclusions (Section 5), and recommendations (Section 6). 
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2.0 FIELD PROCEDURES 

This section presents a summary of field procedures used for the confirmation 

sampling effort. 

2.1 Sample Collection Procedures 

Prior to any sampling, the depth to groundwater and total well depth were 

measured from the surveyed reference point at the wellhead of each monitor well. Water

le:vel measurements were made with a decontaminated electronic water-level meter and 

n~ported to the nearest 0.01 ft. The measurements were used to calculate the well volumes 

n~quired for purging. Casing volumes were determined using the formula: 

where: 

Volume (gallons) = 'ltT2h x 7.48 gal. 
1 ft3 

r = radius of the well casing (ft); and 

h = height of the wetting column (ft). 

A minimum of five wetted well casing volumes of groundwater were purged 

from each well prior to sample collection. For each well, purging was accomplished using 

a dedicated Teflon® bailer and Teflon® coated stainless steel leader attached to a new 

polypropylene rope. All purging equipment placed down the well was decontaminated prior 

to use. Purge water was poured into a five-gallon bucket and then into a 55-gallon drum 

for on-site storage. Purge water disposal will be determined using the analytical results. 

Purge water samples were measured in the field for the parameters pH, 

conductivity, and temperature. Readings were taken at 5-gallon intervals for the 4-in. 
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diameter wells and 2-gallon intervals for the 2-in. diameter wells until 5 well volumes were 

extracted. A final set of field parameter readings and the final water-level measurement 

were taken after sampling each well. All field instruments were calibrated prior to sampling 

each monitor well. Appendix B contains a record of field parameters for this sampling 

event. 

Groundwater samples were collected with the dedicated, decontaminated 

Teflon® bailer that was used for purging the well. Clean, disposable gloves were worn 

during sampling activities. Care was taken to minimize disturbance of the groundwater. 

2.2 Analyses 

Groundwater samples were only analyzed for EPA Method 8080 

organochlorine pesticides and PCBs (SW-846, 3rd ed.). All field (normal) and quality 

control (QC) samples were analyzed by Radian Analytical Services. Quality assurance (QA) 

samples were analyzed by the USACE Missouri River Division Laboratory. QC samples 

included one field duplicate sample and one matrix spike/matrix spike duplicate sample, and 

the QA samples included two field duplicates. Table 2-1 summarizes sample inventory data 

such as sample identification (ID), location, collection date, and sample type. 

2.3 Sample Containers. Preservations, and Holding Times 

In order to preserve the integrity of the groundwater samples before analysis, 

proper sample containment, preservation methods, holding times, and shipping and chain-of

custody procedures outlined in the sampling plan were followed. All sample bottles and 

containers were pre-cleaned and checked according to EPA protocols by sample bottle 

suppliers 1-Chem and Eagle Picher. Samples were kept cool during collection and shipment 

with regular ice in plastic bags. The samples were stored upright in a durable ice chest. 

Sufficient packing material (i.e., vermiculite) was used to separate and protect the bottles. 
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Table 2-1 

Inventory of Confirmation Samples 

MW-1 002-092-001 N 11 92 

MW-2 002-092-009 N,QA 12 92 

MW-3 002-092-010 N 12 92 

MW-4 002-092-004 N 11 92 

MW-5 002-092-007 N,MS 12 February 92 

MW-5 002-092-008 QA,QC 12 February 92 

MW-6 002-092-006 N 12 92 

MW-7 002-092-003 N 11 92 

MW-8 002-092-011 N 13 92 

S-2 002-092-002 N 11 92 

S-4 002-092-005 N 11 92 

N = Normal sample. 

QA = Quality assurance sample. 

QC = Quality control sample. 

MS/MSD = Matrix spike/matrix spike duplicate sample. 
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2.4 Personal Protective Equipment 

Radian personnel wore the following personal protective equipment (PPE) 

during sampling and decontamination activities: 

• Tyvek coveralls; 

• Latex inner gloves and nitrile outer gloves; 

• Safety glasses; and 

• Steel-toed boots. 

2.5 Decontamination Procedures 

All equipment used for well purging and sampling were decontaminated using 

the following procedure: 

• Wash with potable water and Alconox®; 

• Rinse with potable water; 

• Rinse with hexane; 

• Rinse with reagent-grade water; and 

• Allow to air dry. 

2.6 Documentation 

A record of daily activities and other pertinent data was kept by Radian 

personnel in a bound field logbook and summarized on A-E Daily Quality Control Summary 

Reports {A-E DQCSRs). The A-E DQCSRs are provided in Appendix B. 
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:3.0 QUALITY CONTROL ACTMTIES 

This section presents a detailed description of quality control (QC) activities 

performed to ensure data reliability from the confirmation sampling for organochlorine 

pesticides and PCBs by SW -846 Method 8080. Details of analyses performed by Radian 

.Analytical Services are presented below. 

Quality control data associated with the Holloman AFB samples indicate that 

the analyses were performed according to the reference protocols, that each analytical 

system was operated within acceptable performance criteria, and that measurement data 

were generally within expected limits of uncertainty. Quality control data associated with 

the samples include laboratory blanks, surrogate spikes, field duplicates, matrix spikes, and 

:matrix spike duplicates. 

:J.l OC Approach 

The QC program for the confirmation sampling was designed to fulfill two 

related purposes. First, by providing an organized framework for the sampling and 

analytical efforts, the program controlled data quality to ensure that the stated objectives 

were achieved. This goal was accomplished by defining protocols for critical aspects of the 

measurement effort, including: 

• Sample collection, preservation, and storage; 

• ·Sample analysis; 

• Calibration of instrumentation and apparatus; and 

• Internal quality control. 
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The second purpose of the QC program was to assess data quality. Quality 

control data help identify and define the qualitative and quantitative limitations associated 

with the measurement data. The key QC procedures used to evaluate this project's data 

quality were: 

• Blank sample results; 

• Duplicate sample analyses; 

• Surrogate spike recoveries; 

• Matrix spike recoveries; and 

• Maximum holding time requirements. 

The results of these procedures are described in Section 3.2. 

3.1.1 Blank Samples 

Blank samples qualitatively ensure that the analytes detected in field samples 

are characteristic of the media samples and are not artifacts of the sampling and/ or 

analytical process. 

Laboratory (reagent) blanks address only the analytical process. Typically, one 

blank is included with each batch of samples analyzed. They demonstrate that all glassware, 

reagents, and instrumentation are interference-free. Each time a set of samples is extracted, 

or the reagent changed, a laboratory blank is processed as a safeguard against chronic 

laboratory contamination. 

Field blanks, also called equipment rinsates, were not collected for this project 

because the sampling equipment was dedicated to each well. Dedicated sampling 

equipment reduces the possibility of cross contamination between wells. 
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3.1.2 Field Duplicate Samples 

Field duplicate samples provide a way to measure overall precision. The 

analysis of duplicate samples involves replicating sample collection (and the associated 

sample handling activities), as well as the sample preparation and analysis. Variability in 

duplicate sample results typically includes a component attributable to inherent non

homogeneity of the sample matrix. Precision estimates, based on duplicate sample results, 

incorporate both sampling and analytical variability. 

3.1.3 Surrogate and Matrix Spikes 

Two types of spikes are typically part of the QC protocol for the analysis of 

organic compounds by gas chromatography (GC). They are matrix spike samples and 

surrogate spike samples. 

Matrix-spiked samples are field samples in which known amounts of the 

analytes of interest have been added. Both a spiked and an unspiked sample aliquot are 

analyzed. The difference in results for the two aliquots is calculated and compared to the 

amount of spike added before sample preparation. Since actual samples are used for the 

recovery determination, any matrix effects are taken into consideration. Usually expressed 

as a percentage of the amount spiked, spike recovery can be considered a measure of 

accuracy in the actual sample matrix. For a single sample, this includes the combined 

(:ffects of bias, or systematic error, and variability due to imprecision. Analytical precision 

is measured by calculating the relative percent difference (RPD) between the analysis of a 

matrix spike sample and a matrix spike duplicate. Laboratory check samples (LCS) are 

similar to matrix spikes, except that the matrix is laboratory pure water. 

Surrogate-spiked samples are similar to matrix spikes, except that an unspiked 

aliquot is not analyzed. Samples are spiked with a mixture of surrogate compounds, 
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chemically similar to the species of interest, but not expected to be present in the actual 

field samples. Recovery of these surrogate compounds gives an estimate of the effectiveness 

of the extraction and analysis for that single sample. 

3.1.4 Maximum Holding Times 

Maximum holding times are established for each method to prevent possible 

loss over time of compounds of interest that may be contained in the samples. Compounds 

of interest may be lost due to biological degradation or volatilization. 

3.2 Summary of Quality Control Results for Or&anochlorine Pesticide and PCB 

Analyses 

A total of 11 groundwater samples ( 10 field and 1 QC) were collected between 

11 and 13 February 1992. Splits of three of these samples were used for the matrix 

spike/matrix spike duplicate pair or for the QA samples. The samples were analyzed by 

EPA Method 8080 for organochlorine pesticides. and PCBs. All samples were analy_zed by 

Radian Analytical Services in Austin, Texas. Quality control data indicate that the analyses 

were performed according to the reference protocols, that each analytical system was 

operated within acceptable performance criteria, and that measurement data were generally 

within expected limits of uncertainty. 

The analytical hold times specified the "Analytical Plan for Groundwater 

Assessment Monitoring" (Radian, August 1991) were not exceeded. All of the surrogate 

recoveries were within acceptance criteria. In one of two matrix spike samples, recovery for 

gamma-BHC (153 percent) was outside the acceptance criteria of 63 - 147 percent. 

Recoveries for 4,4' -DDT, dieldrin, and gamma-BHC were below acceptance criteria in one 

of two LCSs. All other recoveries are within acceptance criteria. Results for analyses of 
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blanks, surrogate spikes, matrix spikes, duplicate samples, and QA samples are discussed 

below. No major problems were indicated by the QC or QA results. 

Blank Sample Results 

As a check against possible analytical contamination, one reagent blank was 

analyzed for organochlorine pesticides and PCBs according to EPA Method 8080. No target 

compounds were detected. These results suggest no measurable contamination in the 

analytical processes. 

Field Duplicate Samples 

One duplicate sample was collected. Results are presented in Table 3-1. Two 

compounds, alpha-BHC and beta-BHC, were detected in both samples. Variability ranged 

from 14 to 22 percent RPD. These results indicate acceptable precision. Endosulfan sulfate 

(0.006 p,g/L) was detected below the reporting limit (0.048 p,g/L) in one of the two samples. 

Variability for this compound could not be calculated. 

Surrogate Spike Recoveries 

Samples analyzed for organochlorine pesticides and PCBs by Method 8080 

were spiked with two surrogate compounds. Results are presented in Table 3-2. Recoveries 

for both surrogates in all samples were within acceptance criteria. No problems are 

indicated by these results. 

Matrix Spike Results 

One duplicate sample pair was spiked with a standard solution containing 

aldrin, gamma-BHC, 4,4'-DDT, dieldrin, endrin, and heptachlor. Analyte recovery was 
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beta-BHC 

Endosulfan Sulfate 

8 RPD = (Difference/Mean) x 100. 

NC = Value could not be calculated. 

Table 3-1 

Field Duplicate Results 

0.023 

0.015 0.012 22 

0.006 <0.048 NC 
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Table 3-2 

Surrogate Spike Recoveries 

002-092-001 

002-092-002 

002-092-003 

002-092-004 

002-092-005 

002-092-006 

002-092-007 

002-092-007 MS 

002-092-007 MSD 

002-092-008 

002-092-009 

002-092-010 

002-092-011 

Mean 

Standard Deviation 

LCS 

a Method acceptance criteria for surrogate spike recoveries . 

.All values listed as percentages(%). 

80 

75 

79 

53 

86 

77 

67 

50 

72 

55 

85 

131 

70 

75 

20 

32 

3-7 

69 

68 

37 

48 

74 

56 

74 

54 

65 

47 

74 

103 

54 

63 

17 

35 



compared with method specified limits for evidence of matrix effects on analytical accuracy. 

Method 8080 recovery acceptance criteria and the actual matrix spikes and LCS recoveries 

are presented in Table 3-3. 

In one matrix spike sample, recovery for gamma-BHC (153 percent) was 

outside the acceptance criteria of 63-147 percent. All other recoveries were within 

acceptance criteria. One of ten recoveries outside acceptance criteria should not indicate 

a high bias. 

Two LCS samples were analyzed to demonstrate laboratory capability. Three 

compounds--4,4' -DDT, dieldrin, and gamma-BHC--were below acceptance criteria in one 

of the two LCS samples. Laboratory staff believe they have isolated this deficiency to very 

clean matrices, like laboratory-pure water. Results for most matrix spike analyses support 

this conclusion. Laboratory management and analytical staff are investigating the problem. 

The matrix spikes and surrogate spikes are the best indication of extraction 

efficiency from the sample matrix. The surrogate and matrix spike recoveries do not reflect 

the low bias indicated by the LCS sample. Therefore, sample analyses are acceptable. 

Matrix Spike Duplicate Results 

Matrix spike duplicate results for EPA Method 8080 are presented in Table 

3-4. The variability ranged from 13 to 39 percent RPD for the six spike compounds. These 

results indicate acceptable precision. 

Comparability of QA and QC Data 

Two samples were split in the field and sent to Radian and the Missouri River 

Division (MRD) Laboratory for analysis by EPA Method 8080. The results for QA samples 
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Table 3-3 

Matrix Spike and LCS Results 

4,4'-DDT 48 43- 140 

4,4'-DDT 70 43- 140 

Aldrin 52 20 -141 

Aldrin 44 20- 141 

Dieldrin 74 50- 126 

Dieldrin 52 50- 126 

Endrin 86 25- 142 

Endrin 59 25- 142 

lS:f 63- 147 

103 63- 147 

51 20- 164 

58 20- 164 

4,4'-DDT 'J1P 43- 140 

4,4'-DDT 72 43- 140 

Aldrin 62 20- 141 

Aldrin 31 20- 141 

Dieldrin 84 50- 126 

Dieldrin 3.f 50- 126 

Endrin 93 25- 142 

Endrin 35 25- 142 

105 63- 147 

4(f 63- 147 

Heptachlor 34 20- 164 

Heptachlor 76 20- 164 

8 Outside acceptance criteria. 
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Table 3-4 

Matrix Spike Duplicate Results 

Aldrin 44 52 17 

gamma-BHC 103 153 39 

4,4'-DDT 48 70 37 

Dieldrin 52 74 35 

Endrin 59 86 37 

51 58 13 

a RPD = (Difference/Mean) x 100. 
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a.re presented in Appendix C. QA samples provide a measure of comparability. No target 

~malytes were detected in either of the samples analyzed by MRD. Radian reported target 

a.nalytes in the field samples. However, the detection limits reported by MRD are five to 

ten times higher than those reported by Radian. Since the Radian results are below the 

detection limits reported by MRD, these results can still be considered comparable. 
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4.0 RESULTS 

Table 4-1 presents a summary of analytical results for the field samples and 

field duplicate. The table lists only those Method 8080 compounds present above the 

analytical detection limits during the confirmation sampling. Detailed tables showing all 

organochlorine pesticides and PCBs, and corresponding detection limits are contained in 

Appendix C. 

Table 4-2 presents a comparison of the Method 8080 results for the initial and 

<:onfirmation sampling. The table lists all constituents detected in either sampling round. 

Figure 4-1 presents a groundwater contour map for the sewage lagoon site 

based on water level measurements taken during the confirmation sampling. As shown in 

the figure, groundwater flows to the southwest beneath the sewage lagoons. 
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Table 4-1 

Confirmation Sampling Results for EPA Method 8080 

Aldrin I ND (0.0095) I ND (0.0095) 0.015 X@ (0.010) 0.097 c 

alpha-BHC I ND (0.0095) ND (0.0095) ND (0.010) ND 

beta-BHC I ND (0.0095) ND (0.0095) ND (0.010) ND (0.010) 

delta-BHC I ND (0.0095) ND (0.0095) O.o30C@ (0.010) 0.032 C@ 

gamma-BHC ND (0.0095) NO (0.0095) ND (0.010) 0.15 c (0.010) 

4,4'-DDT ND (0.019) ND (0.019) ND (0.020) 0.24C (0.020) 

~ 

I! 
Dieldrin ND (0.0095) ND (0.0095) ND (0.010) 0.25 c (0.010) I 

N 

Endosulfan Sulfate NO (0.048) 0.0054 JX (0.048) 0.0051 JX (0.050) ND (0.050) 

Endrin I ND (0.0095) I ND (0.0095) ND (0.010) 0.28C (0.010) 

Heptachlor I ND (0.0095) I NO (0.0095) ND (0.010) 0.082 c (0.010) 



Tabie 4-1 

(Continued) 

SW8080- Organochlorine Pesticides and PCBs (pg/L) 

Aldrin NO (0.0095) I NO (0.0095) I NO (0.0095) I NO 

alpha-BHC NO (0.0095) 0.023C@ (0.0095) NO (0.0095) 0.022C@ (0.0095) 

beta-BHC NO (0.0095) 0.015X@ (0.0095) NO (0.0095) NO (0.0095) 

delta-BHC NO (0.0095) NO (0.0095) NO (0.0095) 0.048 c (0.0095) 

gamma-BHC NO (0.0095) NO (0.0095) NO (0.0095) NO 

4,4'-DDT NO (0.019) NO (0.019) NO (0.019) I NO 
~ ll I Dieldrin NO (0.0095) NO (0.0095) NO (0.0095) NO (0.0095) w 

Endosulfan Sulfate NO (0.048) 0.0060JX (0.048) 0.0073JX (0.048) NO (0.048) 

Endrin NO (0.0095) NO (0.0095) NO (0.0095) NO 

Heptachlor NO (0.0095) NO (0.0095) I NO (0.0095) I NO (0.0095) 



Table 4-1 

(Continued) 

SW8080- Organochlorine Pesticides and PCBs (pg/L) 

Aldrin ND (0.010) ND 

alpha-BHC ND (0.010) ND 

beta-BHC 0.018X@ (0.010) ND (0.0095) 

delta-BHC ND (0.010) ND (0.0095) 

gamma-BHC ND (0.010) ND 

4,4'-DDT ND (0.020) ND (0.019) 
~ 

II ~ Dieldrin ND (0.010) ND (0.0095) 

Endosulfan Sulfate ND (0.050) ND (0.048) 

Endrin ND (0.010) ND (0.0095) 

Heptachlor I ND (0.010) ND (0.0095) 

8Table lists only those constituents present above the method detection limit. 
DL = Detection limits. 
ND = Not detected. 
@ = Established result less than 5 times detection limit. 
C = Confirmed on second column. 
J = Result less than sample quantitation limit. Indicates an estimated value. 
X = The presence of the analyte was not confirmed after analysis on a second column. 
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Appendix IX and Confirmation Sampling Results for EPA Method 8080 

Aldrin I NO (0.0098) NO (0.0095) NO (0.0095) NO 

alpha-BHC I NO (0.0098) NO (0.0095) NO (0.0095) NO 

beta-BHC I NO (0.0098) NO (0.0095) NO (0.0095) NO 

delta-BHC I NO (0.0098) NO (0.0095) 0.049 c (0.0095) NO 

gamma-BHC NO (0.0098) NO (0.0095) NO (0.0095) NO 

4,4'-DDT NO (0.020) NO (0.019) NO (0.019) NO 

Dieldrin NO (0.0098) NO (0.0095) NO (0.0095) NO 

Endosulfan I I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Endosulfan Sulfate I NO (0.049) NO (0.048) NO (0.048) 0.0054 JX 

Endrin I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Heptachlor I NO (0.0098) NO (0.0095) NO (0.0095) NO 

Heptachlor epoxide I NO (0.0098) NO (0.0095) NO (0.0095) NO 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.019) 

(0.0095) 

(0.0095) 

(0.048) 

(0.0095) 

(0.0095) 

(0.0095) 



Table 4-2 

(Continued) 

SW8080 - Organochlorine Pesticides and PCBs (J.tg/L) 

Aldrin ND (0.0095) 0.015 X@ (0.010) ND (0.0095) 0.097 c (0.010) 

alpha-BHC ND (0.0095) ND (0.010) ND (0.0095) ND 

beta-BHC ND (0.0095) ND (0.010) ND (0.0095) ND (0.010) 

delta-BHC I 0.15 X (0.0095) 0.030 C@ (0.010) ND (0.0095) 0.032C@ 

gamma-BHC ND (0.0095) ND . (0.010) ND (0.0095) 0.15 c 
~ 

I! 
4,4'-DDT ND (0.019) ND (0.020) ND (0.019) 0.24C (0.020) I 

0\ 

Dieldrin ND (0.0095) ND · (0.010) ND (0.0095) 0.25 c (0.010) 

Endosulfan I I ND (0.0095) ND (0.010) ND (0.0095) ND 

Endosulfan Sulfate ND (0.048) 0.0051 JX (0.050) ND (0.048) ND (0.050) 

Endrin ND (0.0095) ND (0.010) ND (0.0095) 0.28C (0.010) 

Heptachlor ND (0.0095) ND (0.010) ND (0.0095) 0.082 c (0.010) 

Heptachlor epoxide 0.26X (0.0095) ND (0.010) ND (0.0095) ND (0.010) 



Aldrin I o.osox (0.0095) 

alpha-BHC I NO (0.0095) 

beta-BHC I NO (0.0095) 

delta-BHC 2.9X (0.0095) 

gamma-BHC NO (0.0095) 

-'=" II I 
4,4'-DOT NO (0.019) -......) 

Dieldrin NO (0.0095) 

Endosulfan I NO (0.0095) 

Endosulfan Sulfate NO (0.048) 

Endrin NO (0.0095) 

Heptachlor NO (0.0095) 

Heptachlor epoxide NO (0.0095) 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

'T'nl..l .. A .., 
.A.AUil!; ~-"" 

(Continued) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.0095) 

(0.019) 

(0.0095) 

(0.0095) 

(0.048) 

(0.0095) 

(0.0095) 

(0.0095) 

NO 

0.034C@ 

NO 

NO 

NO 

NO 

NO 

0.041 X@ 

NO 

NO 

0.022 C@ 

NO 

(0.0098) NO (0.0095) 

(0.0098) 0.023C@ 

(0.0098) 0.015 X@ (0.0095) 

(0.0098) ND (0.0095) 

(0.0098) NO (0.0095) 

(0.020) NO (0.019) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 

(0.049) 0.0060JX (0.048) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 

(0.0098) NO (0.0095) 



Table 4-2 

(Continued) 

Aldrin I ND (0.0097) ND (0.0095) ND (0.0095) ND 

alpha-BHC ND (0.0097) ND (0.0095) ND (0.0095) 0.022C@ (0.0095) 

beta-BHC ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

delta-BHC ND (0.0097) ND (0.0095) 0.023 C@ (0.0095) 0.048 c 

gamma-BHC ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 
~ II I 4,4'-DDT ND (0.019) ND (0.019) ND (0.019) ND (0.019) 00 

Dieldrin ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Endosulfan I I ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Endosulfan Sulfate I ND (0.048) 0.0073 JX (0.048) ND (0.048) ND (0.048) 

Endrin I ND (0.0097) ND (0.0095) ND (0.0095) ND (0.0095) 

Heptachlor I ND (0.0097) I ND (0.0095) ND (0.0095) ND (0.0095) 

Heptachlor epoxide I ND (0.0097) I ND (0.0095) ND (0.0095) ND (0.0095) 



~ 
I 
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a 

SW8080- Organochlorine Pesticides and PCBs (}Lg/L) 

Aldrin I ND (0.0095) 

alpha-BHC I ND (0.0095) 

beta-BHC I ND (0.0095) 

delta-BHC I 0.11 X (0.0095) 

gamma-BHC ND (0.0095) 

4,4'-DDT ND (0.019) 

Dieldrin ND (0.0095) 

Endosulfan I I ND (0.0095) 

Endosulfan Sulfate I ND (0.048) 

Endrin I ND (0.0095) 

Heptachlor ND (0.0095) 

Heptachlor epoxide ND (0.0095) 

ND 

ND 

....,~1..1- AI ~ 
.l.i:IUU; ... M 

(Continued) 

(0.010) 

(0.010) 

O.ot8 X@ (0.010) 

ND (0.010) 

ND (0.010) 

ND (0.020) 

ND (0.010) 

ND (0.010) 

ND (0.050) 

ND (0.010) 

ND (0.010) 

ND (0.010) 

Table lists only those constituents present above the method detection limit. 
DL Detection limits. 
ND Not detected. 
@ Established result less than 5 times detection limit. 
c Confirmed on second column. 
J Result less than sample quantitation limit. Indicates an estimated value. 
X The presence of the analyte was not confirmed after analysis on a second column. 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND 

ND (0.0098) ND 

ND (0.020) ND 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND 

ND (0.049) ND (0.048) 

ND (0.0098) ND 

ND (0.0098) ND (0.0095) 

ND (0.0098) ND (0.0095) 
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Figure 4-1. Groundwater Contour Map, February 1992 
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5.0 CONCLUSIONS 

Groundwater samples were analyzed for organochlorine pesticides and PCBs 

by EPA Method 8080 during confirmation sampling at the sewage lagoons to confirm the 

presence of these constituents. Table 5-1 presents a comparison of the two organochlorine 

pesticides, alpha- and delta-BHC, detected in both rounds of groundwater sampling. No 

I'CBs were detected in either round of sampling. Results of the Appendix IX sampling are 

presented in the "A-E Sampling and Quality Control Summary Report (A-E SQCSR)." 

Table 4-1 presents a summary of the analytes detected in the second round of groundwater 

sampling. 

This section focuses on the degradation, mobility, and potential health effects 

associated with the concentrations of organochlorine pesticides detected during either round 

of sampling at the sewage lagoons. 

5.1 Properties AfTectin2 Mobility and De2fadation 

The mobility of organochlorine pesticides in the environment is determined 

by their physical and chemical properties, and their interactions with partitioning media. 

This discussion identifies the properties that can affect their ultimate fate. Factors affecting 

mobility and degradation are described below, and are presented in Table 5-2. Each 

subsection includes a discussion of the importance of these factors in various media. 

5.1.1 Water Solubility 

Water solubility is the maximum concentration of a pure compound that 

dissolves in pure water at a specific temperature and pH. Solubility is usually reported in 
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Table 5-l 

Summary of Chemicals Detected in Both Sampling Rounds 

MW-2 <0.0095 <0.010 0.15 X 0.030 C@ 

MW-5 0.034 C@ 0.023 C@ <0.0098 <0.0095 
(0.0095 

MW-7 <0.0095 0.022 C@ 0.023 C@ 0.048 c 
(0.0095) (0.0095) (0.0095) 

0 Detection limit. 

C Cmflrmed onlleCOIId column. . 

X Tbe presence of the ..Wyte Willi not confirmed after ..Wysis on a second column. 
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Table 5-2 

Properties and Relative Mobilities of Organochlorine Pesticidesa 

10 No data 3.46-3.85 3.57 

beta-BHC 5 No data 3.78-4.40 3.57 

delta-BHC 10 No data 2.80-4.14 3.8 

gamma-BHC 17 648 hours 3.3-3.61 3.0-3.57 

4,4'-DDT 0.0034 No data 6.19 5.4 

Dieldrin 0.186 723 4.55 3.87 

Endosulfan I 0.26-0.53 No data 3.55-3.83 No data 

Endosulfan sulfate 0.117-0.22 No data 3.66 No data 

Endrin 0.25 20-80 5.34 3.23 

0.056 3.5 5.44 4.34 

Heptachlor epoxide 0.275 4 years 5.4 3.34-4.37 

8 Data presented in this table were obtained from the chemical-specific toxicological profiles published by the 
Agency for Toxic Substances and Disease Registry (ATSDR). 
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mg/L. The solubility of a compound is important to mobility since compounds that are very 

soluble in water can be dissolved and transported by the water through subsurface soil. 

5.1.2 Half Life 

Half life is a measure of chemical persistence, or how long a chemical will 

remain in various media. Once the mobility of a compound is understood, half life can be 

used to evaluate the residence time for the compound in the particular medium. Although 

phase transfer can be included in the half life, compounds can degrade by chemical 

transformation (such as hydrolysis), or microbial activity and photolysis (the breakdown of 

a compound exposed to ultraviolet light). The half life of a compound is the time it takes 

for a compound to dissipate to 50 percent of its original concentration regardless of the 

processes at work. 

5.1.3 Octanol-Water Partition Coefficient (Kow) 

The I<aw provides a measure of the extent of chemical partitioning between 

water and octanol at equilibrium. The greater the I<aw the more likely a chemical is to 

partition to octanol than to remain in water. Octanol is used as a surrogate for lipids, and 

I<aw can be used to predict bioconcentration in aquatic organisms. 

5.1.4 Organic Carbon Partition Coefficient (K.x} 

The ~ is an indicator of the relative tendency of organic compounds to be 

adsorbed by organic carbon in soil and sediment. It is chemical specific, and is independent 

of soil properties since it is based solely on organic carbon. As with ~ a chemical with 

higher ~ will be less mobile in water. ~ is a useful parameter for evaluating whether 
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chemicals will adsorb to organic carbon in soil or whether they will be transported in the 

aqueous phase. 

5.2 Derivation of Health-Based Action Levels 

When maximum contaminant levels (MCLs) established under the Safe 

Drinking Water Act were available for specific contaminants, these limits were used to 

evaluate the potential for adverse health effects. MCLs are defined as the maximum 

permissible level of a contaminant in water which is delivered to any user of a public water 

system (EPA, 1991). Generally, a MCL for a chemical represents the allowable lifetime 

exposure to the compound for a 70 kg adult who is assumed to ingest 2 liters of water a day. 

When a MCL was not available, a health-based action level was calculated 

using the algorithm presented in the proposed RCRA SubpartS Corrective Action rule (55 

FR 30798, 27 July 1990) in order to assess the potential health effects associated with 

exposure. This algorithm uses chemical-specific EPA toxicity values (e.g., reference doses 

and slope factors) to derive a level at which hazardous health effects are unlikely to occur. 

Reference doses (RIDs) are estimates of the daily exposure an individual can experience 

without appreciable risk of health effects during a lifetime, and slope factors are plausible 

upper-bound estimates of the probability of an individual developing cancer as a result of 

exposure to a particular level of a potential carcinogen (EPA, 1989). Action levels (for 

carcinogens) are associated with a 1/1,000,000 upper bound excess risk of developing cancer 

for Class A and B carcinogens, and a 1/100,000 upper bound excess risk for Class C 

carcinogens. For systemic toxicants (chemicals that cause effects other than cancer or 

mutations), the action level is a concentration to which the human population (including 

sensitive subgroups) could be exposed on a daily basis, that is likely to be without 

appreciable risk of adverse effects during a lifetime. 
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For this discussion, ingestion of drinking water is addressed to estimate the 

most conservative risk, even though naturally occurring groundwater in the area of 

Holloman AFB is nonpotable due to its high concentration of total dissolved solids (IDS). 

In deriving action levels for hazardous constituents in groundwater, a water intake of 2 liters 

per day for a 70 kg adult over a 70 year lifetime exposure period is assumed. These 

assumptions evaluate a worst-case exposure scenario and do not consider current site

specific conditions. Contamination exceeding action levels or MCLs indicates a potential 

threat to human health (assuming the groundwater is ingested) or the environment. Table 

5-3 presents the standard EPA toxicity values, MCLs, and calculated health-based action 

levels. Persons exposed to chemicals at concentrations below the MCLs or action levels are 

not expected to incur any adverse health effects. The levels presented are based on 

information currently available. 

5.3 Chemical-Specific Assessment 

As shown in Table 5-1, only alpha-BHC and delta-BHC were detected in the 

same monitor wells in both groundwater sampling rounds. Therefore, the presence of these 

two constituents in the groundwater was confirmed. Aldrin, dieldrin, beta-BHC, gamma

BHC, 4,4' -DDT, endosulfan I, endosulfan sulfate, endrin, heptachlor, and heptachlor epoxide 

were detected in either the first round or the second round of sampling. Since these 

constituents were not detected in both rounds in comparable wells, their presence in the 

groundwater was not confirmed. The chemical-specific properties, toxicity values, and 

potential health effects of each of these compounds are discussed below. 

To help in a qualitative evaluation of the fate and transport of organochlorine 

pesticides, Ney and Ryan (EPA, 1987) present some rules of thumb, summarized in Table 

5-4. These rules are used in the discussion of the mobility and degradation of individual 

compounds. 
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Table 5-3 

Chemical Specific Toxicity Values 

Aldrin B2 3B-05 (I) 1.7E+01 (I) NA 1.05E-03 2.068-06 

alpha-8HC B2 NA 6.3 NA NA 5.568-06 

beta-BHC c NA 1.8 NA NA 1.94E-04 

delta-8HC D NA NA NA NA NA 

82 3E-04 1.3 2E-04 1.05E-02 2.69E-05 

4,4'-DDT B2 5E-04 1E-03 1.75E-02 1.03E-04 

Dieldrin 82 5E-05 (I) NA 1.75E-03 2.198-06 

Endosulfan I D 5E-05 NA NA 1.75E-03 NA 

Endosulfan NA NA NA NA NA NA 
sulfate 

Endrin D 3E-04(1) NA 2E-03 1.05E-02 NA 

82 5E-04 45 4E-04 1.75E-02 7.788-06 

Heptachlor 82 1.3E-05 (I) 9.1 (I) 2E-04 455E-04 3.858-06 
epoxide 

RID - reference dose chronic (milligrams pollutant per kilogram body weight per day). 
SIP - cancer slope factor (risk per milligram pollutant per kilogram body weight per day). 
MCL- maximum contaminant level, Drinking Water Regulations and Health Advisories (EPA, 1991a). 
(I) - Integrated Risk Information System (IRIS) on line search, January 1992 (EPA, 1992). 
(H) - Health Effects Assessment Summary Tables (HEAST), January 1991 (EPA, 1991b). 

8 EPA classification for carcinogens. 

b Health-based action levels are derived using EPA toxicity values and pathway-specific assumptions. 
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Table 5-4 

Chemical Properties and Environmental Fate 

>3 2.7-3 <2.7 

>4 3-4 <3 

References: Condensed from Ney and Ryan (EPA, 1987). 

1 Chemicals with properties in the first range will tend to accumulate and biodegrade in the soil. Chemicals with properties in the last range 
will tend to mobilize and migrate in the gas or aqueous phase. Chemicals with properties in the middle range may accumulate and 
biodegrade, or volatilize or migrate, depending on specific site conditions. 
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5.3.1 Aldrin and Dieldrin 

Aldrin has historically been used as a soil insecticide. Dieldrin has been used 

in agriculture for soil and seed treatment, and in public health to control mosquitos and tse

tse flies. Aldrin is only slightly soluble in water with a log Kow ( octanol-water partition 

coefficient) of 3.01 and a log Kac (organic carbon partition coefficient) of 4.69, indicating low 

mobility in water. The leaching potential for aldrin (concentration in soil/ concentration in 

water) is 9.0E-04 and the volatilization potential (concentration in soil air/concentration in 

soil) is 2.0E-05, suggesting that aldrin is unlikely to leach appreciably from soil to water or 

volatilize from soil particles to the atmosphere (ATSDR Toxicological Profile for 

.Aldrin/Dieldrin, 1992). 

Upon entry into the environment, aldrin is rapidly converted to dieldrin, its 

corresponding epoxide. The epoxide of aldrin is lipid-soluble and, therefore, it is the 

epoxide that is stored in adipose tissue of humans and other animals. Dieldrin degrades 

slowly in soil and water. Dieldrin is only slightly water soluble (186pg/L at 25°C). It has 

a log Kow of 4.55 and a log Kac of 3.87. Therefore, only small quantities are found in water. 

Most dieldrin found in the environment is attached to soil particles, and it may also 

associate with sediments at the bottoms of lakes, ponds, and streams. Dieldrin has an 

estimated half-life of 723 days for evaporation at 25°C from a column of water of one meter 

dlepth. It has been suggested that a considerable portion of the aldrin and dieldrin used in 

agriculture reaches the atmosphere, however it is probable that atmospheric degradation 

prevents accumulation of aldrin. 

Aldrin and dieldrin cause similar adverse health effects. No increase in 

mortality from any cause has been reported in workers who have been employed in the 

manufacture of aldrin or dieldrin for more than 4 years. However, long-term exposure to 

moderate levels of aldrin or dieldrin causes headaches, dizziness, irritability, vomiting, or 
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uncontrollable muscle movements. Central nervous system (CNS) excitation, culminating 

in convulsions, was the principal toxic effect noted in occupational studies of workers 

employed in the manufacture or application of aldrin and dieldrin. Short-term exposure to 

high levels of aldrin or dieldrin causes convulsion and kidney damage. Long-term exposures 

to lower levels may also cause convulsions as a result of the potential for aldrin, and 

particularly dieldrin, to accumulate within the body. 

The carcinogenic and reproductive/developmental effects of aldrin and 

dieldrin in humans are currently unknown. Experimental studies indicate that animals born 

to mothers that were fed aldrin or dieldrin do not live long (ATSDR, 1992). One study 

revealed detectable levels of dieldrin in the human placenta, amniotic fluid, and fetal blood 

(Polishuk et al., 1977). These results suggest that dieldrin can pass through the human 

placenta and accumulate in the developing fetus. 

The U.S. EPA's Integrated Risk Information System (IRIS) lists the chronic 

oral RID for aldrin as 3.0E-05 mg/kg-day. This value was determined from a two year 

chronic study in which rats were fed aldrin. Liver lesions characteristic of chlorinated 

insecticide poisoning were observed at dose levels of 0.5 ppm and greater. Survival was 

markedly decreased at dose levels of 50 ppm and greater. The oral RID for dieldrin is 

listed in IRIS as SE-05 mg/kg-day. This value was based on a chronic (2-year) rat feeding 

study. The critical effect noted in the study was liver lesions. 

Human carcinogenicity studies are inadequate, but animal carcinogenicity 

studies are sufficient to classify aldrin as a B2 carcinogen (Probable Human Carcinogen). 

The oral slope factor for aldrin is listed in IRIS as 1.7E+01 (mg/kg-day)"1
. Dieldrin is a 

class B2 carcinogen. This is based on the fact that dieldrin is carcinogenic in seven strains 

of mice when given orally. It is also structurally similar to aldrin, chlordane, heptachlor, 
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heptachlor epoxide, and chlorendic acid, which are tumorgens. The oral slope factor for 

dieldrin is 1.6E+ 1 (mg/kg-dayr1
• 

The noncarcinogenic health based action level for water ingestion of aldrin 

is 1.05E-03 mg/L and the carcinogenic action level is 2.06E-06 mg/L. Aldrin was detected 

in the first round of sampling in MW-4 (S.OE-05 mg/L) but was well below the noncar

c:inogenic action level. The detected concentration is above the carcinogenic action level 

indicating possible adverse health effects if the groundwater is ingested. It should be noted 

that the exposure assumptions used to calculate the action levels represent a worst-case 

scenario and do not reflect site-specific conditions; therefore, the actual risk may be lower 

than that indicated by Subpart S action level. In the second round of sampling, aldrin was 

detected in MW-2 and MW-3 at levels of 1.50E-05 and 9.70E-05 mg/L, respectively. Again, 

these values are well below the noncarcinogenic action level but are above the carcinogenic 

action level. The aldrin concentrations detected in the first round of groundwater sampling 

in MW-4 and the second round of sampling in MW-2 were not confirmed by analysis on a 

second column. 

The noncarcinogenic and carcinogenic action levels for water ingestion of 

dieldrin are 1.75E-03 mg/L and 2.19E-06 mg/L, respectively. Dieldrin was not detected 

during the first round of groundwater sampling, but was detected in MW-3 (2.5E-04 mg/L) 

during the second round of sampling. This value is well below the noncarcinogenic action 

I~~wel calculated for dieldrin, and is above the carcinogenic action level. This represents a 

potential threat to human health if the groundwater is ingested. 

It should be emphasized that action levels were calculated based on the 

assumption that water was to be ingested, even though naturally occurring groundwater in 

the area is nonpotable due to the high concentration of TDS. The action levels are derived 

using worst-case exposure assumptions and are not based on site-specific conditions. 
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5.3.2 Alpha-, Beta-, Delta-, and Gamma-BHC 

Technical grade benzene hexachloride (BHC), also known as hexachlorocyclo

hexane (HCH), is a mixture of several chemical forms of BHC, including (a) alpha-,(B) 

beta-, (~) delta-, and (y) gamma-forms of BHC. It was once used as an insecticide in the 

United States. y -BHC, commonly known as lindane, has been used as an insecticide and 

as a human medicine to treat head and body lice and scabies (ATSDR Toxicological Profile 

for ex, B, y, and c\ -Hexachlorocyclohexane, 1989). 

Only limited environmental fate data exist for the BHC isomers other than y

BHC (lindane). ex-BHC has a log Kow of 3.46-3.85 and a log Kow of 3.57. Based on its 

moderate Koc value and a water solubility of 10 mg/L at 28°C, ex -BHC would be expected 

to leach slowly into groundwater. 13-BHC is less water soluble than a -BHC (5 mg/L) and 

has log Kow and log Koc values of 3.78-4.40 and 3.57, respectively. Therefore, B-BHC is 

expected to have lower mobility in water and a decreased ability to leach into groundwater 

compared to ex -BHC. ~ -BHC has similar water solubility as a -BHC (10 mg/L) and log K0 w 

and log Koc values of 2.80-4.14 and 3.80, respectively (ATSDR, 1989). 

y -BHC, or lindane, has the highest water solubility of all chemicals detected 

during groundwater sampling (17 mg/L). y-BHC released into water tends to dissolve and 

remain in the water column. Evaporative loss of y-BHC from water is not considered 

significant because of its relatively high water solubility. y -BHC may undergo adsorp

tion/desorption processes with sediments and other materials when released to water. In 

fact, the log Kow and log Koc values for y -BHC of 3.3-3.61 and 3.0-3.57, respectively, 

indicate a tendency to associate with the organic carbon in soil and sediment, resulting in 

low to moderate mobility in water. Biodegradation is thought to be the major degradative 

process for y -BHC in aquatic systems, although hydrolysis and photolysis occur as well. It 

has been demonstrated that y -BHC is degraded by nitrogen-fixing blue-green algae, thus 
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reducing its toxicity. Hydrolysis is not considered a dominant degradation pathway for y

BHC at neutral pH, however, under alkaline conditions, y -BHC undergoes hydrolysis fairly 

rapidly. It has been determined that at 25°C, y -BHC has a half life of 92 hours at pH 9.3, 

648 hours at pH 7.8, and 771 hours at pH 7.3 (ATSDR, 1989). 

People generally are not exposed to the ex, B, and a forms of BHC separately, 

but to lindane (y -BHC) or to technical grade BHC. Therefore, the health effects of the 

BHC isomers are discussed jointly. The adverse health effects of lindane and the other 

BHC isomers (ex, B, and ~) that have been seen in humans include lung irritation, heart 
\ 

disorders, blood disorders, headache, convulsions, and alterations in levels of sex hormones. 

These effects were observed in individuals exposed to BHC vapors during its manufacture 

and/ or in individuals accidentally exposed to very large quantities of BHC. Death can result 

in humans and animals exposed to large amounts of BHC, and convulsions and kidney 

damage have been reported in animals fed lindane or B-BHC. Liver disease has been 

reported in animals fed lindane or ex, B, or technical grade BHC, and liver cancer has been 

reported in rodents which received long-term administration of these compounds. 

Immunosuppression has been noted in animals fed lindane, and injury to the ovaries and 

t~estes was reported in animals given lindane or B-BHC. Oral exposure of animals to lindane 

dluring pregnancy may cause teratogenic effects (supemumery ribs) (ATSDR, 1989). 

Oral RIDs were not listed in IRIS or the U.S. EPA's Health Effects 

Assessment Summary Tables (HEAST) for«, B, or a -BHC. ex -BHC is listed as a class B2 

carcinogen in IRIS. This classification is supported by an increased incidence of liver 

tumors in mice and rats when given dietary ex -BHC. Human carcinogenicity data are 

inadequate. The oral slope factor for ex -BHC is listed in IRIS as 6.3E+ 0 (mg/kg-day)"1
• B

HHC is listed as a class C carcinogen (Possible Human Carcinogen) in IRIS. Human 

carcinogenicity data are inadequate, and this classification was based on the finding that CF1 

mice fed .B-BHC had increases in benign liver tumors. An oral slope factor of 1.8E+O 
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(mg/kg-day)"1 was listed in IRIS for B-BHC. No slope factor was listed fort> -BHC in IRIS 

or HEAST, and it is classified as a class D carcinogen (Not Classifiable as to Human Car

cinogenicity). 

The oral RID for y -BHC is listed in IRIS as 3.0E-04 mg/kg-day. This value 

is supported by a subchronic study in which rats were administered y -BHC in the diet. 

Treatment-related effects included: liver hypertrophy, kidney tubular degeneration, hyaline 

droplets, tubular distension, interstitual nephritis, and basophilic tubules. HEAST classified 

y -BHC as class B2-C carcinogen (Probable-Possible Human Carcinogen). This classification 
I 

was based on a study in which mice were fed y-BHC in the diet, resulting in liver tumors. 

HEAST listed an oral slope factor of 1.3E+O (mg/kg-day)"1
• 

Noncarcinogenic action levels for water ingestion of a, B, and t> -BHC could 

not be calculated due to lack of oral RIDs for these compounds. The carcinogenic action 

levels for water ingestion of a and B-BHC are 5.56E-06 and 1.94E-04 mg/L, respectively. 

Due to lack of a slope factor, a carcinogenic action level was not calculated for water 

ingestion of~ -BHC. The concentration of a -BHC detected in the first round of ground

water sampling in MW-5 (3.40E-05 mg/L) and the concentrations detected during the 

second round of sampling in MW-5 (2.3E-05 mg/L) and MW-7 (2.2E-05 mg/L) are all 

above the carcinogenic action level for a -BHC, indicating the potential for adverse health 

effects. B-BHC was not detected in the first round of groundwater sampling but was 

detected in MW-5 (1.5E-05 mg/L) and MW-8 (l.SE-05 mg/L) during the second sampling 

round. Both of these values for B-BHC are below the calculated carcinogenic action level. 

The presence of this analyte was not confirmed in either monitor well by analysis on a 

second column. ~ -BHC was detected in both the first and second round of groundwater 

sampling. However, due to the lack of toxicological data and EPA toxicity values for this 

BHC isomer, potential health effects could not be evaluated. 
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The Maximum Contaminant Level (MCL) for y -BHC (lindane) is 2.0E-04 

mg/L. y -BHC was not detected in the first round of groundwater sampling, but was 

detected in MW-3 in the second round (1.5E-04 mg/L). This level is below the MCL 

t:stablished for y -BHC and, therefore, adverse health effects are not expected to occur as 

a result of exposure to this compound. 

Again, it should be emphasized that action levels were calculated based on 

worst-case assumptions including the assumption that groundwater was to be ingested, even 

though naturally occurring groundwater in the area is nonpotable due to the high 

c:oncentration of TDS. The assumptions used to calculate Subpart S action levels do not 

reflect site-specific conditions; therefore, the actual risk may be lower than that indicated 

by the action level. 

!i.3.3 4,4'-DDT 

Before 1972, 4,4' -DDT was used for controlling insects on agricultural crops 

in the United States. DDT and its metabolites, DDD and DDE, may be transported from 

one medium to another by the processes of solubilization, adsorption, bioaccumulation, or 

volatilization. DDT binds strongly to soil particles as predicted by the organic carbon 

partition coefficient (log ~) of 5.4, indicating a decreased propensity to leach into 

groundwater and low mobility. It is only slightly soluble in water with a maximum water 

solubility of 3.4E-03 mg/L. DDT is highly lipid soluble as reflected by the octanol-water 

partition coefficient (log~) of 6.19. DDT present in water may be partitioned, transport

e:d, or converted in several ways: adsorption to sediments, bioconcentration in aquatic 

organisms, volatilization, photodegradation, and biodegradation (ATSDR, Toxicological 

J»rofile for p,p' -DDT, DDE, DDD, 1989). 

The primary effect of short-term exposure to high levels of DDT is on the 
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nervous system. Oral ingestion of large quantities of DDT have resulted in excitability, 

tremors, and seizures in humans. Irritation of the eyes, nose, and throat have been reported 

by people who have come in contact with DDT. Exposure to low doses of DDT on a long

term basis has resulted in changes in the levels of liver enzymes involved in metabolism of 

drugs and chemicals, but there was no indication that DDT caused irreversible damage 

(ATSDR, 1989). 

Studies conducted in laboratory animals suggest that exposure to DDT may 

have harmful effects on reproduction and may result in an increased occurrence of liver 

tumors. However, five studies of DDT exposure in humans did not show increases in the 

number of deaths or cancers (ATSDR, 1989). Increasing evidence indicates that pesticides, 

including DDT, can alter immune function in rodents, although studies in humans are 

limited and ambiguous. In a study of pesticide formulators in India by Kashyap (1986), 73 

percent of workers exposed to DDT had altered levels of serum immunoglobulins, although 

no increase in infections was noted (Dean et al., 1991). 

The oral RID for 4,4'-DDT is listed in IRIS as 5E-04 mg/kg-day. This is 

based on a chronic rat feeding study in which 4,4'-DDTwas provided in the diet. Increasing 

hepatocellular hypertrophy was seen at doses of 5 ppm and greater. 4,4'-DDT is classified 

as a B2 carcinogen. This classification is based on tumors (usually liver) in various mouse 

strains and three rat studies. Human carcinogenicity data are inadequate. The oral slope 

factor is 3.4E-01 (mg/kg-dayt1• 

The MCL established for 4,4'-DDT is l.OE-03 mg/L. The concentration 

detected in MW-3 (2.4E-04 mg/L) during the second round of groundwater sampling is 

below the MCL (drinking water standard). Therefore, adverse health effects are not likely 

to occur. 
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S.3.4 Endosulfan 1/Endosulfan Sulfate 

Endosulfan is a man-made insecticide used on food crops and nonfood crops 

for control of a number of insects. Endosulfan has a low water solubility of 0.16 mg/L (at 

25° C), a log Kow of 3.55-3.62, and a log Koc of 3.5, indicating low mobility in water. 

Endosulfan sulfate, a metabolite of endosulfan, is slightly more water soluble (0.22 mg/L 

at 25°C) and has a log Kow of 3.66. A value for the log Koc was not located for endosulfan 

sulfate in the available literature. Endosulfan sulfate is also expected to have low water 

mobility. Results from several laboratory studies indicate that endosulfan sorbs strongly to 

soil and is, therefore, unlikely to leach into groundwater. In water samples taken from the 

Rhine River, it has been reported that 82-85 percent of the endosulfan residues were 

~LSsociated with particulate phase. Although endosulfan and endosulfan sulfate can be found 

in water as colloidal suspensions adsorbed to particles, ingestion of contaminated drinking 

water is not expected to be a major route of exposure due to the very low water solubility 

of these compounds (ATSDR Toxicological Profile for Endosulfan, Endosulfan Alpha, 

Endosulfan Beta, and Endosulfan Sulfate, 1991). 

No information is available on the metabolism of endosulfan in humans, but 

endosulfan is converted to endosulfan sulfate and endosulfan diol in laboratory animals. 

Endosulfan and endosulfan sulfate are believed to be responsible for the toxicity observed 

in animals. Endosulfan and its metabolite, endosulfan sulfate, exhibit similar toxicities and, 

therefore, they are discussed together. Poisoning has been reported in people exposed to 

very high levels of endosulfan via ingestion or inhalation for short periods (ATSDR, 1991). 

These exposures resulted in damage to the nervous system, and can cause death. The health 

effects in humans exposed to lower levels for longer periods are currently unknown. 

Similar to the effects seen in humans, results from experimental studies using 

laboratory animals indicate that exposure to high levels of endosulfan for short periods of 
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time can result in CNS injury. Other organs or systems that are affected in laboratory 

animals include liver, kidneys, blood, and immune system. However, these effects have not 

been noted in humans. Renal and reproductive systems are the only systems known to be 

affected by long-term exposure to lower levels of endosulfan, and the seriousness of these 

effects are increased only when animals are exposed to higher levels of the compound. 

Currently there is no evidence to suggest that endosulfan causes cancer in 

humans or animals. likewise, there currently is a lack of evidence to suggest that 

endosulfan affects the ability of people or animals to reproduce. Endosulfan has, however, 

been shown to. damage male and female reproductive organs in rats, and to cause birth 

defects in offspring from pregnant animals given relatively low doses of the compound. 

These effects may also occur in humans, however, we currently have no information that 

suggests that this is the case. 

Endosulfan is classified as a class D carcinogen, indicating that there is 

inadequate evidence for human carcinogenicity. It has an oral RID of 5E-05 mg/kg-day. 

The health-based action level for ingestion of drinking water is 1.75E-03 mg/L. Endosulfan 

was detected in the first round of groundwater sampling in MW-5 (4.1E-05 mg/L) and was 

well below the action level. In the second round of sampling, endosulfan sulfate was 

detected in MW-2 (5.1E-06 mg/L), MW-5 (6.0E-06 mg/L), MW-6 (7.3E-06 mg/L), and 

MW-7 (5.5E-06 mg/L). Concentrations of endosulfan detected during the second round of 

sampling were all well below the carcinogenic action level. 

Endosulfan sulfate was not detected during the first round of groundwater 

sampling. During the second round of sampling, endosulfan sulfate was detected in S-2 

(5.4E-05 mg/L), MW-2 (5.1E-05 mg/L), MW-5 (6.0E-05 mg/L), and MW-6 (7.3E-05 mg/L). 

However, the concentrations detected in the wells were below sample quantitation limits. 
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The presence of endosulfan sulfate was not confirmed for any of the wells after analysis on 

a second column. 

Action levels for drinking water ingestion of endosulfan sulfate could not be 

c:alculated due to lack of EPA toxicity values (RIDs and slope factors) for this compound. 

Due to the lack of toxicological data and EPA toxicity values, potential health effects of 

c::ndosulfan sulfate could not be evaluated. 

S.3.5 Endrin 

Endrin was used as a insecticide, rodenticide and avicide, but it is no longer 

produced or sold for general use in the United States after cancellation by the manufacturer 

in 1986. Endrin has a log Kaw of 5.34 and a log ~ of 3.23, and it is only slightly water 

soluble (0.25 mg/L at 25°C). Endrin would be expected to leach slowly into groundwater 

based on its low mobility factor of 0.52. Endrin is more likely to adsorb to bottom 

sediments of bodies of water, therefore, only small quantities are found in water and the 

remainder is bound to soil. The half-life of endrin in soils ranges from less than 20 days 

under optimal conditions to about 80 days under more unfavorable conditions. Endrin 

breaks down slowly in the environment. Endrin aldehyde is found as an impurity of endrin. 

Little information is known about the properties of endrin aldehyde. It is not known what 

happens to this substance .once it is released to the environment (ATSDR Toxicological 

l,rofile for Endrin/Endrin Aldehyde, 1989). 

The primary effects of high level exposure to endrin are headache, dizziness, 

nausea, vomiting, nervousness and confusion. No long-term health effects have been noted 

in workers exposed to endrin by inhalation or by dermal contact. Studies in animals confirm 

that endrin's primary target is the brain and nervous system. Birth defects, especially 

abnormal bone formation, have been seen in some animal studies. While there are no 
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human data on birth defects, animal evidence suggests that endrin exposure during 

pregnancy could pose a health risk to the developing fetus at relatively high doses. It is not 

known if cancer can be expected to occur in exposed humans (ATSDR, 1989). 

IRIS lists the oral RID for endrin as 3E-04 mg/kg/ day. This is derived from 

a chronic oral bioassay in dogs. Three to seven dogs/sex were fed diets with endrin for 2 

years. The 2 and 4 ppm dose groups experienced occasional convulsions, slightly increased 

relative liver weights, and mild histopathological effects in the liver. 

Endrin is a class D carcinogen. This is based on the fact that it did not 

produce carcinogenic effects in two strains of rats or three strains of mice when given orally. 

Several of the bioassays had inadequacies which question the strength of the negative 

fmdings. Human carcinogenicity data are inadequate. No slope factor was given for endrin. 

Carcinogenic health-based action levels for water ingestion could not be 

calculated for endrin due to lack of carcinogenicity data. The noncarcinogenic action level 

and the MCL are 0.0105 mg/L and 0.002 mg/L, respectively. The concentration detected 

in MW-3 (2.8E-04 mg/L) during the second round of groundwater sampling is well below 

the calculated health-based action level and the MCL. Therefore, adverse health effects are 

not likely to occur. Endrin was not detected in the first round of groundwater sampling, and 

endrin aldehyde was not detected in either round. 

5.3.6 Heptachlor /Heptachlor Epoxide 

Heptachlor is a man-made chemical that was used in the past for killing 

insects in homes, buildings, and on food crops. Heptachlor is no longer used to kill insects 

on crops or in homes and buildings. However, heptachlor is approved by EPA for killing 

fire ants in power transformers. Heptachlor epoxide is a breakdown product of heptachlor. 

5-20 



Heptachlor epoxide is made by bacteria in the environment. Animals and humans also 

<:onvert heptachlor to heptachlor epoxide when heptachlor enters their bodies. This profile 

describes these two chemicals together because within hours, approximately 20 percent of 

heptachlor is converted to heptachlor epoxide in the environment and in the human body. 

Heptachlor epoxide degrades more slowly and, as a result, is more persistent than 

heptachlor. Heptachlor has a low water solubility (5.6E-02 mg/L). The organic carbon 

partition coefficient (log Kow) for heptachlor was estimated to be 4.34 indicating a very high 

sorption tendency, which suggests that it will adsorb strongly to soil and is, therefore not 

likely to leach into groundwater. If released into water, heptachlor adsorbs strongly to 

suspended and bottom sediment. Heptachlor is hydrolyzed in surface water and distilled 

water to 1-hydroxychlordene. Heptachlor has a half-life of 3.5 days before it is converted 

to 1-hydroxychlordene (approximately 60 percent) and heptachlor epoxide (approximately 

40 percent) (ATSDR Toxicological Profile for Heptachlor/Heptachlor Epoxide, 1989). 

Heptachlor epoxide is soluble in water at a concentration of 2.75E-Ol mg/L 

Based on regression equations, the log Koc for heptachlor epoxide was estimated to range 

between 3.34 and 4.37 suggesting a high sorption tendency, indicating that this compound 

is not mobile in water and has a low potential to leach. If released into water, it adsorbs 

strongly to suspended and bottom sediments. Heptachlor epoxide has a half-life of at least 

4 years. 

Information regarding human health effects from exposures to heptachlor is 

sparse. Tremors and convulsions have been reported in experimental animals exposed orally 

to high levels of heptachlor for short periods of time (ATSDR, 1989). Long-term exposure 

to heptachlor or heptachlor epoxide may adversely affect the liver. Animals fed heptachlor 

or heptachlor epoxide in an experimental setting have been reported to have enlarged livers, 
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liver damage, kidney damage, and increased red blood cell count. Tremors and convulsions 

have also been reported in animals exposed to heptachlor on a long-term basis (ATSDR, 

1989). 

Evidence which supports an association between heptachlor and infertility or 

improper development of offspring include animal studies showing: 1) females are less likely 

to be impregnated when both males and females were fed heptachlor; and 2) rats born to 

dams fed heptachlor during pregnancy tended to develop cataracts. Heptachlor fed to 

animals has also been reported to cause liver cancer (A TSDR, 1989). 

The oral RID for heptachlor is listed as 5E-04 mg/kg-day in IRIS. This is 

based on a 2-year study in which rats were fed heptachlor. Liver lesions (hepatocellular 

swelling and peripheral arrangements of the cytoplasmic granules of cells of the central zone 

of the liver lobules) characteristic of chlorinated hydrocarbon exposure were noted at high 

doses. Heptachlor is a class B2 carcinogen. Sufficient evidence exists in mice of benign and 

malignant liver tumors. It is also structurally similar to several other liver carcinogens. 

IRIS listed the oral RID for heptachlor epoxide as 1.3E-05 mg/kg-day. This 

value was based on a chronic study in which dogs were given diets containing heptachlor 

epoxide. The critical effect noted in the study was an increased liver-to-body weight ratio. 

Heptachlor epoxide is classified as a B2 carcinogen. · The human carcinogenicity data are 

inadequate. This classification is based on the finding that liver carcinomas were induced 

in two strains of mice and in CFN female rats. 

The MCLs are 4.0E-04 mg/L for heptachlor and 2.0E-04 mg/L for heptachlor 

epoxide. The concentration of heptachlor detected in the first round of groundwater 

sampling in MW-5 (2.2E-05 mg/L) is below the MCL (drinking water standard). The 
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concentration detected during the second round of sampling in MW-3 (8.2E-05 mg/L) is 

also well below the MCL. Therefore, adverse health effects are not likely to occur. 

The heptachlor epoxide concentration detected in the first round of 

groundwater sampling in MW-2 (2.6E-04 mg/L) was not confirmed by analysis on a second 

column. This level is slightly above the MCL, and represents a potential threat to human 

health only if the groundwater is ingested. This is unlikely due to the high concentration 

of total dissolved solids. Heptachlor epoxide was not detected in the second round of 

groundwater sampling. 

5.4 Summaey 

The assessment monitoring program--Appendix IX and confirmation sampling 

rounds--for the Holloman AFB sewage lagoons was implemented between September 1991 

and March 1992. Analytical results indicate that two organochlorine pesticides, (a) alpha

BHC and(~) delta-BHC, are present in the groundwater in monitor wells MW-5 and MW-7, 

respectively. Quantification of these constituents should be regarded as approximate values 

since in all but one instance, the reported concentrations are less than 5 times the method 

dletection limit. For the purpose of data evaluation, Maximum Contaminant Levels (MCLs) 

e:stablished under the Safe Drinking Water Act, when available, were used to determine the 

potential for adverse human health effects. For contaminants for which MCLs have not 

been established, health-based action levels were calculated for ingestion of drinking water 

to estimate human health risks. Use of drinking water standards for evaluation of potential 

health effects that may arise as a result of exposure to contaminants present in groundwater 

2tt this site represents a conservative approach (erring on the safe side). Due to the high 

c:oncentration of total dissolved solids, the naturally occurring groundwater in this area is 

nonpotable, making the likelihood that groundwater will be consumed very small. 
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Therefore, the exposure scenario used in this evaluation is very conservative and likely 

results in overestimation of human health risks associated with this site. 

No organochlorine pesticide detected during groundwater sampling was 

present at a concentration above the noncarcinogenic action level. Several constituents were 

detected at concentrations above carcinogenic action levels including aldrin, dieldrin and u

BHC. However, worst-case assumptions were used in lieu of site-specific information to 

calculate health-based action levels. Therefore, the actual carcinogenic risk for these 

compounds may be lower than that indicated by the action levels. Heptachlor epoxide was 

detected during the second sampling round at a concentration slightly above the drinking 

water MCL. Of the chemicals that were detected at concentrations above carcinogenic 

action levels, only u -BHC was detected in the same monitoring well in both groundwater 

sampling rounds. a -BHC was also detected in both rounds of groundwater sampling, but 

its toxicity could not be evaluated due to the lack of chemical-specific information. 

All of the organochlorine pesticides detected during the groundwater sampling 

are relatively insoluble in water and have moderate to high octanol-water partition 

coefficients (log Kow) and organic carbon partition coefficients (log Koc). All of these 

constituents are, therefore, unlikely to be transported in water through subsurface soil. 

Migration of these constituents from the sewage lagoon site is expected to be insignificant. 
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RECOMMENDATIONS 

Based on results of the assessment monitoring program, the following 

.. recommendations are made regarding groundwater monitoring at the Holloman AFB 

sewage lagoons: 

• Delete the indicator parameter total organic carbon (TOC) from the 
detection monitoring analytical requirements since Appendix IX 
sampling results did not correlate TOC detections to the presence of 
organic constituents; 

• Modify (redefme) the approved RCRA groundwater monitoring 
network to include two upgradient monitor wells installed in February 
1992 (MW-9 and MW-10), and abandon piezometer S-2 due to its 
location and apparent influences of fresh water infiltration from the 
Base golf course impacting groundwater quality parameters and flow 
direction; 

• If deemed necessary, install two additional monitor wells southwest of 
Ponds A and C to determine if organochlorine pesticides have 
migrated beyond MW-5 and MW-7 in the existing detection monitoring 
network; 

• Resume detection monitoring on all existing and new wells; 

• Include EPA Method 8080 (organochlorine pesticides only) in the 
analytical requirements for MW-5 and MW-7, and any wells installed 
downgradient of them; and 

• Continue detection monitoring until such time as there is a statistically 
significant increase in a detection monitoring parameter downgradient, 
or a Method 8080 constituent is detected at a concentration greater 
than one order of magnitude above the maximum detected 
concentration established during the Appendix IX and confirmation 
sampling. 
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APPENDIX A 

Correspondence Resulting from Initial 
Sampling and Subsequent Conference Calls 



BRUCE KING 
GOVERNOR 

ENVIRONMENT DEPARTMENT 
Harold Runnels Bulding 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505).827-2850 

December 17, 1991 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

General Lloyd Newton 
Installation Commander 
Holloman Air Force Base 
49th CES/CEV 
Holloman Air Force Base, NM 88330 

RE: 1. November 1991 "A-E Sampling and Quality Control. . " 
2. November 5, 1991 "Draft Sampling and Quality Control .. II 

NM6572124422 

Dear Col. Newton: 

The Hazardous and Radioactive Materials Bureau (HRMB) has reviewed 
subject documents 1 and 2. The data prompts HRMB to require that 
Holloman Air Force Base resample the sewage lagoon RCRA monitoring 
wells and characterize the samples by the following methods for 
the stated reasons: 

1. Method 8080, due to the detection of several target 
compounds in this method. 

2. Method 8240, due to the presence of methylene chloride 
and acetone in samples and in trip blanks. HRMB cannot 
dismiss the possibility that these method 8240 compounds 
are present in groundwater downgradient of the 'lagoon 
system simply because they appear to be common 
contaminants at the laboratory in question. 

3. Method 8270, for two associated reasons. Subject 
document 2 reports 2-butanone at 25 ppb and 4-methyl-2-
pentanone at 31 ppb in MW-3, both compounds detected at 
levels below the Practical Quantitation Limit (PQL) but 
presumably above the Method Detection Limit (MDL) as 
defined below. HRMB questions the analytical limits used 
in this study. HRMB requested that EPA require HAFB to 
use Method Detection Limits (MDLs) rather than Practical 
Quantitation Limits (PQLs) in this assessment project. 
It was HRMB's understanding that HAFB had agreed to this. 
HRMB did not notice that the values in Appendix B of the 
"Analytical Plan for Groundwater Assessment Monitoring" 
{August 1991) corresponded to PQL's rather than MDL's. 
The MDL is that level of a target parameter in a sample 
at which the laboratory can report with 99% confidence 
that the sample does contain the parameter in question. 
HRMB concludes from the data in subject document 2 that 
2-butanone and 4-methyl-2-pentanone exist in groundwater 
downgradient of the sewage lagoon system. 



General Lloyd Newton 
December 17, 1991 
Page 2 

If you have any questions regarding this matter, please contact Dr. 
Bruce Swanton of my staff at (505) 827-4300. 

Sincerely, 

~-b~=v~-~ard Horst, RCRA Programs Manager 
Hazardous and Radioactive Materials Bureau 

cc: Tracy Hughes, Office of General Counsel 
Rick Roy, u.s. Fish and Wildlife Service 
Dave Schafersman, Bureau of Land Management 
Wallace Hise, Project Director, Radian 



.~)ate: 12/20/91 
Subiect: Aaenda for 12/23/91 conference call regarding Holloman ArB sewa&e 

lasoon investigations. 
From: F. Fisher, HAFB 
~: B. Swanton, NMED; w. Hise, s. Gibson, Radian; D. Lakin, ACE 

PLANNED PARTICIPANTS: 
Dr. Bruce Swa:n.ton, New Mexico EnvirollJilental Department 505 827-4300 
Dr. Fred Fisher, Holloman Air Force Base 505 479-3931 
Mr. Wally Hise, Radian Corporation, Austin 512 454-4797 
Mr. Steve Gibson, Radian Corporation, Austin 512 244-0855 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 402 221-3761 

A conference call will be initiated by Radian Corporation at 1300 MST 
(1400 CST) 12/23/91 to discuss the followine items: 

(1) Set schedule for resampling ground water as specified in letter from NMED 
to HAFB dated 12/17/91 as modified by conversation between B. Swanton and F. 
Fisher on 12/18/91. (Methods 8080 and 8240 shall be resampled but not method 
8270.) 

(2) Discuss appropriate MDL's and reporting procedures for groundwater 
resampling and for upcomin& soil/sludge samples. 

(3) Discuss possibility of revisins the presentation of analytical data from 
the 3-7 Sep 91 samplins to report the actual value obtained below MDL with a 
flag. (This to be performed in addition to resampling for method 8080 and 
8240 constituents.) 

(4) Discuss ~~D QA/QC requirements with regard to upcoming sludge/soil 
sample collection. 
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MEMORANDUM FOR T:t!! RECORD 

Subiect: Results of a 12/23/91 1300 MST conference call regarding Holloman 
AFB sewaae lagoon investigations. 

Participants: 
Dr. Bruce Swanton, New Mexico Environment Department (NMED) 
Dr. Fred Fisher, Holloman Air Force Base (HAFB) 
Mr. Wallace Hise, Radian Corporation, Austin 
Mr. Steve Gibson, Radian Corporation, Austin 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha (ACE) 
Mr. Barry Feldman, Environmental Protection Agency Re&ion 6, Dallas (EPA) 

(1) NMED approved RAFB/ACE/Radian plans to resample wells early in January. 
EPA indicated that they will perform QA.analyses on split samples. 

(2) NMED stated that labs need to isolate method 8240 analyses from other 
activities to eliminate contamination by acetone and methylene chloride. NMED 
expressed reservations about drawin& conclusions regarding the 
pres~ce/absence of hazardous constituents when blank& were contaminated. ACE 
stated that the contaminants in question, acetone and methylene chloride, are 
very common and that the presence of similarly low levels in blanks and 
samples is norm&lly assumed to indicate an absence of significant hazardous 
constituents in the samples. Radian indicated their awareness of the problem 
and that they will seek ways to minimize contamination in future samples. 

(3) Considerable discussion focused on the use of contract required 
quantitation limits (CRQL) vs. minimum detection limits (MDL) vs. practical 
quantitation lintits (PQL). NMED stated that the MDL is 3X the standard 
deviation of known sample above the blank value. this is ~osen as a 
conservative value to trigger verification samplina. NMED questioned Radian's 
reported MDL's for methods 8240 and 8270 which are similar to the PQL values 
published in Appendix IX. NMED expected MDL'S to equal .2X to .33X the PQL. 
Radian responded that the MDL's they use are based on several instruments and 
that they are lower than CRQL's developed in EPA's contract laboratory 
program. RMED asked Radian if MDL'• for individual instruments could be used 
but aave Radian the option of respondina at a later date. 

(4) A teleccn was scheduled for 31 Dee 1000 MST to further discuss 
MDL/PQL/CRQL questions. It will be determined at this time if it will be 
useful to revise the presentation of results to show values below CRQL with a 
J flag. NMED advised HAFB/ACE/Radian that if the revised results showed hits 
for method 8270 or any other method besides 8080 and 8240, that t~se 
additional analyses will also need to be verified in the early Jan samplina. 

(5) The NMED HRMB QA/QC document "Components ot an Adequate Laboratory 
Qua.li ty Asauranee/Quali ty Control Plan" was discussed. HAFB and Rad.ian 
expressed concern that the proposed recovery limits of 80-120% were 
considerably more strict than the usual EPA limits of 50-150%. RMBD responded 
that these values are for reagent blanks or spikes, not for trip blanks or 
matrix spikes. Radian commented that this is still "pushing the analysis". 
NMED stated that 80-120~ is more of a aoal than a requirement and that a 
revised document clarifying this will be forwarded to all teleeon 
participants. All participants agreed that the issues raised by this document 
had been resolved. 



(6) HAFB/Radian expressed concern to RMED that the still unresolved 
"-· MDL/CRQL/PQL question mi&ht adversely affect the scheduled (Feb 1992) 

sludge/soil sample collection. Radian cautioned RMID that the MDL'a for 
sludge are quite high because of dewaterina problema, interferences, etc. 
NMED responded that standards for evaluatin& sludge/soil samples were less 
restrictive because they were health-based limits. RMBD offered to fax 
documentation on these limits to all participants. NMED stated that EPA 
document 540-1-89-002 was used as the basis for risk assessments to establish 
limits. 



RADIAN 

30 December 1991 

Dr. Bruce Swanton 
New Mexico Environment Department 
1190 St. Francis Drive, 
P.O. Box 26110 
Santa Fe, NM 87502 

8501 Mo-Pac Blvd. 
P.O. Box 201088 

Austin, TX 78720-1088 
(512)454-4797 

Subject: Responses Related to 23 December Conference Call, Holloman AFB 
Groundwater Monitoring Program 

Dear Bruce: 

This letter is to respond to two issues remaining unresolved following the 23 December 
conference call involving you and representatives of the Army Corps of Engineers 
(USACE), the Environmental Protection Agency (USEPA), and Radian. The topic of the 
conference call was the data obtained for groundwater samples taken in September 1991 
in support of the groundwater monitoring program at Holloman AFB. The two remaining 
Issues are: 

1) The data for volatile organic compounds obtained using Method 8240 and a 
suggestion that GC/MS instruments used to perform Method 8240 be 
isolated from sources of contamination. 

2) The difference between reporting data to a reporting limit and to a method 
detection limit. · 

Below, I address these issues. 

Issue 1: NMED is reluctant to dismiss the possibility that methylene chloride and 
other compounds detected in samples and trip blanks are present in the 
groundwater although these compounds are common contaminant in the 
laboratory. 

The problem of contamination by airborne solvents during sample collection and determi
nation of volatile organic compounds has been long recognized by EPA, regulatory bodies, 
analytical laboratories, and the regulated community. The problem continues to vex data· 
validators despite efforts in the field and laboratory to minimize contamination during 
shipment of sample containers to and from the sampling site, during sample collectio~ 
and during chemical analysis. Contamination during analysis is usually by methylene 
chloride, toluene, acetone, and other ketones such as 2-butanone. These solvents, 
particularly methylene chloride, are commonly used in laboratories. The impact of these 
solvents on determination of volatile organic compounds may be profound although they 
are used some distance from where volatile organic compounds are being determined. 

The analysis of trip blanks, field blanks, and system blanks, respectively, contribute data 
which often prove useful in documenting potential sources of suspected contamination. 
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Trip blanks provide data concerning contamination during transit and analysis. Field 
blanks provide data concerning contamination during decontamination, return transit, and 
analysis. System blanks provide data concerning airborne contamination during analysis. 
Examination of the September 1991 data for volatile organic compounds suggests that the 
data obtained are valid and defensible for the following reasons: 

a) The similarity of the data for Method 8240 for trip blanks and associated 
system blanks suggests that the methylene chloride detected by Radian 
during the September 1991 analyses is due to airborne contamination within 
the laboratory. The concentrations of methylene chloride in several of the 
samples were only slightly greater than the concentrations in the trip and 
system blanks. Please note that this assessment was made using previously 
unreported data which were less than the reporting limit; see below. 

b) The data obtained by the EPA subcontract laboratory using Method 8240 on 
split samples showed low levels of methylene chloride in samples and trip 
blanks as did Radian's data, but also showed acetone unlike Radian's data. 
These data document the identities and relative levels of airborne contami
nants which may prevail in two laboratories analyzing identical samples. 

c) The data obtained by a third laboratory employing Method 8010 showed no -
contamination by methylene chloride down to 2 p.g/L 

d) One yardstick of reasonable GC/MS system blanks for volatile compounds i~; 
provided by the criteria for EPA's Contract Laboratory Program (CLP) 
which supplies analytical data for CERCIA enforcement actions. The most 
recent CLP Scope of Work (OLMOl.O) carries acceptance criteria which 
mandate that system blanks must contain less than 50 p.g/L of methylene 
chloride, acetone, and 2-butanone, respectively, and less than 10 p.g/L for 
other target analytes. Otherwise, analyses for volatile compounds may not 
proceed. The criteria published in the Holloman project Analytical Plan, 
dated 28 August 1991, mandated a maximum concentration of 25 p.g/L for 
methylene chloride in system blanks. The system blank data for the Septem .. 
ber 1991 analyses certainly meet the criteria of CLP and the Holloman 
project Analytical Plan. 

The recent relocation of Radian's laboratories to a new facility should significantly reduce 
the impact of airborne solvents on the determination of volatile organic compounds using 
Methods 8240 and 8010. The instruments used to perform these methods are physically 
segregated from all other instruments. A further measure of isolation is afforded by 
segregating the ventilation system of this dedicated work area from the rest of the 
laboratory building and particularly the area in which solvent extractions are performed. 
Preliminary results are very promising. Acetone has been seen as an intermittent 
contaminant despite the careful planning in designing the laboratory. The suspected 



RADIAN 
, . ' I 

Dr. Bruce Swanton 
30 December 1991 
Page 3 

source of acetone is the standard construction material used to construct the building and 
the resulting contamination of reagents. 

Issue 2: New Mexico Environmental Department has chosen the method detection 
limits (MDLs) as the action levels triggering verification sampling. Radian's 
data were reported down to our standard reporting limits which are greater 
than our demonstrated MDLs but meet the published practical quantitation 
limits (PQLs). These reporting limits appear under the header Method 
Detection Limit in Appendix B of the Holloman project Analytical Plan 
dated 28 August 1991. 

The data reported for the September 1991 analyses were reported down to Radian's 
standard reporting limits carried on its laboratory information management system 
(UMS). These laboratory reporting limits (LRLs) are typically the published practical 
quantitation limits (PQLs) listed in the method except where the published PQLs are 
unattainable. The laboratory is obligated to demonstrate that its method detection limits 
(MDLs) for laboratory-grade water are less than the LRLs. A similar approach is taken 
by the EPA CLP in which the LRL is contractually known as the contract required 
quantitation limits (CRQLs). Typically, the EPA PQLs, EPA CRQLs, and most labora
tories' LRLs are identical or, at least, comparable for most tests and analytes. 

The MDL is defined in a regulatory sense as the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the analyte concentration is 
greater than zero. The MDL for a compound is determined by analyzing numerous 
spiked aliquots of pristine, laboratory-grade water and then performing the prescribed 
calculations using the resulting data. The MDLs are thus obtained at a single interval of 
time for reference samples which undoubtedly differ in most regards from the aqueous 
investigative samples subsequently analyzed. Radian has found that these calculated 
MDLs usually underestimate the prevailing detection limits even for laboratory-grade 
water for which they are obtained. That is, if standards prepared at the concentration of 
the MDLs are analyzed, the target compounds may or may not be detected. Clearly, this 
experience is contrary to the regulatory definition of MDL Further, after the MDLs are 
calculated, the prevailing detection limits of the instrument will necessarily change over 
time under the influence of subsequent analyses on the analytical system. Detection limits 
for specific investigative samples are also influenced by the levels of target and non-target 
constituents present and physical/ chemical matrix interferences. 

Most laboratories elect, therefore, to report data down to LRLs at which they feel they 
can report data of specified accuracy and precision. The foremost reason for reporting 
down to LRLs is that data are necessarily reported on a sample-by-sample basis and it is 
impractical to determine and report MDLs for each sample analyzed. To report down to 
the MDL calculated for laboratory-grade water may overestimate the sensitivity actually 
realized for a particular sample analyzed. This approach also allows use of a single LRL 
for a compound in the face of differences in sensitivity between redundant instruments 
used to perform the same test. Such an approach is absolutely necessary given the nature 
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and volume of the data obtained from these instruments and the practical need to report 
data on a timely, ongoing basis. 

Radian understands that NMED needs to take a conservative stance with regard to the 
data it reviews. One approach which accommodates this need and the data obtained in 
September 1991 would be that taken by the EPA CLP for GC/MS data. Data obtained 
less than the LRL could be reported using the "J-flag" convention of CLP. This approach 
would allow for reporting of data less than the LRL as qualified. For example, if the LRL 
is 10 f,lg/L for an analyte detected in a sample at 3 f,lg/L, the reported value would appear 
as 3J f,lg/L The "J-flag" denotes that a greater degree of quantitative uncertainty is 
associated with the data reported than data closer to or exceeding the LRL. The lower 
end of the reporting range would approximate the prevailing detection limit with the 
additional confidence that the mass spectral identification criteria of retention time and 
mass spectral match must be met. 

\ [, . '' - c.. 

This situation is cortfiasted with that for determinations with chromatographic methods 
using conventional detectors (e.g., Method 8080). The prevailing detection limit for such 
methods are very dependent on matrix interferences which cannot be distinguished from 
analyte response. It is recommended that LRI.s be used for chromatographic methods, as 
the data were initially reported, since values below the LRL are generally of limited value. 
The LRLs for methods involving inorganic parameters are very close to the MDLs; these 
data may be used as initially reported. 

I hope this letter adequately responds to the two remaining issues regarding the 
September 1991 data for the Holloman groundwater monitoring program. I will be glad 
to discuss these issues further during our next scheduled conference call on 31 December 
at 10:00 a.m. MST. 

Sincerely, 

~~ 
d.teven Gibson, PhD 

Senior Staff Scientist 
Client Services Coordinator 

JSG:kla 

c: R. Stirling/USACE 
B. Johnson/HQ TAC 
F. Fisher /HAFB 
J. Rinehart/USEWP A 
W. Hise/Radian 



M!MOJW!DUM 

~~ 12/30/91 
Subject: Agenda for 12/31/91 conference call recarding Holloman AFB sewace 

lagoon investigations. 
fii>.m: F. Fisher~ HAFB 
To: B. Swan~on, NMED; W. Hise, S. Gibson, Radian; R. Stirling, D. Lakin, ACE; 

J. Rinehart, EPA; B. Johnson, TAC 

PLANNED PARTICIPANTS: 
Dr. Bruce Swanton, New Mexico Environmental Department 505 827-4300 
Ms. Sharon Moore, Holloman Air Force Base 505 479-3931 
Dr. Fred Fisher, Holloman Air Force Base 505 479-3931 
Mr. Wallace Hise, Radian Corporation, Austin 512 454-4797 
Mr. Steve Gibaon, Radian Corporation, Austin 512 244-0855 
Mr. Ron Stirling, Army Corps of Engineers, Omaha 402 221-3761 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 402 221-3761 
Mr. Jon Rinehart, Environmental Protection Aceney, Dallas 214 655-6790 
Mr. Brent Johnson, Tactical Air Command HQ, Lan&1ey AFB 804 764-4430 

A conference call will be initiated by Radian Corporation at 1000 MST 
(1100 CST, 1200 EST) 12/31/91 to discuss the followina items: 

(1) Verify acceptable contamination levels for volatile oraanics in method 
8240 samples. 

(2) Continue and conclude (?) discussion of appropriate MDL'& and reporting 
procedures for aroundwater resampling. Determine if revised presentation of 
September sampling results will be useful. 

(3) Determine if semi-annual detection monitoring (indicator parameters) 
needs to be performed during Jan-Mar. 

(4) Verify schedule for assessment monitoring resamplin&. 



I~ORANDUM FOR THE RECORD 

jSub1ect: Results of a 12/31/91 1000 MST conference call regarding Holloman 
AFB sewage lagoon investigations. 

]?articipants: 
Dr. Bruce Swanton, New Mexico Environment Department (NMED) 
Ms. Sharon Moore. Holloman Air Force Base (HAFB) 
Dr. Fred Fisher, Holloman Air Force Base 
Mr. Wallace Hise, Radian Corporation, Austin 
Mr. Steve Gibson, Radian Corporation, Austin 
Ms. Jean Youngerman, Radian Corporation, Austin 
Mr. Ron Stirling, Army Corps of Engineers, Omaha (ACE) 
Ms. Danielle Lakin, Army Corps of Engineers, Omaha 
Mr. Dave Splichal, MRD Laboratory, ACE, Omaha 
Mr. Jon Rinehart, Environmental Protection Aceney Recion 6, Dallas (EPA) 
Mr. Br~t Johnson, HQ Taetieal Air Command (TAC), Lan&ley AFB 

ltECORDER'S NOTE: All subsequent references to pages or tables refer to "A-E 
~;amplin& and Quality Control Summary Report (A-! SQCSR) for Appendix IX 
Groundwater Sampling Holloman Air Force Base, Radian Corp., November 1991" 
\mless otherwise noted. 

(1) All participants aareed that method 8010 results for methylene chloride 
1,erformed by Environmental Sciences and En&ineering (!S & E) show blank values 
~:2 ug/L (Table 3··1, p. 3-9). It was aareed that this indicates that hits of 
n1ethylene chloride in method 8240 samples performed by Radian and PDP 
J1nalytical (EPA contractor) are laboratory contamination.(~ssw.iag that ES & 
l:'s method 8010 results are not blank-correctedJ. 

(2) All participants agreed that acetone w s found only ~n P ytical'& 
~:1amples (compare Table 3-1, p. 3-9 to PDP Ana UDDDary \able, included 
s~s an attachment to the S Nov 91 letter from Radian to ACE). I) was agreed 
t:hat acetone was therefore a laboratory contaminant. 

(3) NMED stated that, pendina verification that ~athod 8010 results were not 
l:1lan.k corrected, resamplina for method 8240--weul.d._not be necessary. Raclian 
~~ contac~~S & E ~ verif.t chat the method 80l~aults were not blank
c:orrected. 

(4) Radian elaborated upon a ~rni~ method detection limits that 
w•as sent to participants prior to the call. GC-MS techniques (method 8240) 
~·ere contrasted to conventional GC techniques such as method 8080 which u•e• 
electron capture detection. 

GC-MS aliowQ reliable detection of substances below quantitation limits 
b,ecause both retention time and mass spectra are used to verify the identity 
of a compound. However, limits for aeeurate quantitation. are rather high 
compared to conventional GC techniques. Interferences are reduced in QC-MS by 
the use of two independent method$ to identifY the compound (ret«ntion time 
and mass spectra). Therefore, reportine values below quantitation limits with 
J flags will provide a reliable indication of the presence of the compound. 



Conventional GC is subject to more interferences than is GC-MS, so Radian 
does uot recommend the reportin& of flagged values below quantitation limits. 
Confirmation of hits in conventional GC requires runnina the sample through a 
second column with different phases than the oriainal. Typically, this is 
accomplished by splittina samples after injection and passing the sample& 
through two columns in parallel. Identical detectors are normally attached to 
both columns. ~Y also b.e confirmed with GC-MS, but this is not advised 
because of th~~~ity. 

NMED noted tliat Radian's reporting limits for several method 8080 
constituents were similar to MDL's in SW-846, 3rd edition. NMED requested 
that Radian at~empt to meet the MDL's listed in SW-846, 3rd edition. 

(5) NM!D stated that HAFB/Radian is not required to measure detection
monitoring indicator parameters durina the upcoming resamplina for method 
8080. NMED stated that if no hits are found and if the samplina is otherwise 
successful, HAFB will be permitted to resume detection moni~orina by sampling 
indicator parameters in Jun/Jul 1992. 

(6) ACE asked to receive QA samples for two wells. Radian agreed to collect 
samples from well MW-5, which had the most method 8080 hits, and from one 
other well to be specified later. 

(7) HAFB, HQ TAC, ACE and Radian aareed that it would be necesaar,y to 
schedule a separate resamplina trip late in Jan 1992 because there waa no 
lonaer sufficient time to or•anize the reaamplina effort to coincide with the 
upcoming IRP site..s••;U!I\ ~during the week of 6 Jan. The aludae/soil 
sample collection has now been scheduled for late Feb, and it was aareed that 
the groundwater resampling needed to be completed before then. 

RECORDERtS NOTE: Radian contacted ES & E on 12/31/91 following the conference 
call. ES & E confirmed that they do not blank correct method 8010 analyses. 

Recorder, 

Dr. Fred M. Fisher 
49 SG/DBV Holloman AFB, RM 88330 
505 479-3931 



APPENDIX B 

Field Parameter Measurements and 
Daily Field Logs 



Well I D: fUv-1 ---:.------
Well Purging 

Timo Volume Clarity 

tJ'i ~~I /0 eire:~ 

oq~; 2 I J c. Ire.../ 

/() (} ?) 2"2- ~Ir-e-,--

jo:;'-j -zs C f -('c, y 

I o: i G; z. 7- 5 cIt' c; ,.. 

30 

Sa.tnple Information 

Da1te: ::t ·I/·-~~ 

Time: g-·: '16 

Sample Type 
.fcJ!-0 

Temp. pH Con d. 

1 ~. ~r 7.03 3 '1. J 

I & . ~.-r 7- 03 ).~.'6 

/~. y (;.75 _)L/ :s 
/t::.f] ~:7u 3 s. 5. 

/iP & G.7(Q ss.;j 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casing ~lumes 

(=Total Head x~~1G.6-;!~al) 'S-~Cf 5"'_1' 

Total Volume Purged 30 -?4.j) .., 
Purged Dry D 

Field Measurements 

Alkalinity· 

pH: ~ 73 

Conductivity ~ l.tt. LJ 

Temperature I~· 3 

--------------------------------------------------------------------
Comm1~nts: fHjuVI.J W\t+cr1 u, f,6ru.'ttJ 

c;-... tl Ht..ti'IS lf\oV )tsr•lt c."Aibril\-hf{l 

/ j . J.,.., / fv/ I - /6. i.f / /1-
{1 VI IV i1 



Well ID: MlJ-Z -------------------
Weill Purging 

Timet Volume 
h-AL_ 

Clarity 

) . 2 -? ' ,_ 7 c_Gz_--.r 

( cG:> {0 ('_~ 

\:':;,\ JS (_~ 

~~ ~B "[0 ~ 

\I 4'.-I :J ?_c; C~cv-

.S..Wnple Information 

Date: .1-ld-- &J :;_ 

Time: 1?/0b 

Sample Type 
f,o9j) 
Mfl..D 

Sample ID 

Temp. pH Con d. 

{0.2 7. ~-(_{._.) (o; ,~I D 

rs.4 {,4o G. ?::,so 
I 

\S\ \._ /,45 c, s<7 o 

1~. '2-. _""]__. '2£, 0/''~0 

IS. 'Z. 7 '7"? ,:':>_> I~ :-l_ZD 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

17' 7fo 

Five Wetted Well Casing Volumes 
o.lc76 

(= Total Head x 0.1632 gal) _B....;.,._q __ 

Total Volume Purged _4..\--5 __ _ 

Purged Dry 0 

Field Measurements 

-Alkalinity. 

pH: 7,44 
Conductivity 0 7 70 

Temperature \ 4 /1 

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



\L'Mc V::t.4Jt-1c\ c~rr~ ____ j_I~~ I CoAJfJ 

\114'1 \ z,o (_~ ,,--; 2:_-+-z, 3'1 ~b X:> 

'\--L~s<\ 3:5 ,Lu:-< __ ~ 15._~+=7-'~l- rp(,e-o 

. '[_:o L ~0 ~ /')', \ 7,4 7_ ~ )bO --
' "2. ; ofiS A ' _ __ _,. 

4 
...,. i · , A ') 

i ,s c.~ I I$"', 0 . (I _":) . ~l blcf1(; 
' \ --- --1,~-------~-----



We II I D : ........ M~w;;._J -~--:> __ _ 

Well Purging 

Time Volume Clarity 

/f.o 5,~ 5 Tu~o,o 
(1'\u~Tc.u...:~) 

(70-c (0 Sl1~~ ~rbk) 

\710 15 "SI1<:!UI"'\ ~~~c) 

17te) --z.o s{,~-1-~ fv,b1f.') 

172~~ 7-5 71\-;~-t~ Nb~.) 

Sao1ple Information 

Date: /"Z..&-b 0 tc 
Time: llo40 

Sample Type 

e~· 

Sample 10 

Temp. pH Con d. 
"C.. 

\~. ~ ~.3Z tSSoo 

\4.$ (, I ( I~ of,c;; 

\ 4, I (.~2 { ~_;, fc, 7 () 

t4~~ 7,4( 17~70 

15.2- 7-~~ I( 4oo 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

/7.70 

1/ 14 0 

Five Wetted Well Casing Volumes 
o,~::.-15 

(=Total Head x 0.1632 gal) 7. 7 s 
Total Volume Purged ---=3~9 __ _ 

Purged Dry D 

Field Measurements 

-Alkali I rity: 

pH: 7. 4~ 

Conductivity fl 4?o 

Temperature 1 4 .B 

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



I I pH I 

\ttVlE VQUtiA£ (L.At!_t rY \-&\f CofJ_Q_ 

(7 34 3D c..~ 14.P.:> (.~'(;, t 7 6(.,0 

T 

1/-, 4 3 3'5"" (~ \4 I G 7,4-C.. ll '570 

\1 ~J9 (__~ I I I 4 ( 
I 

3~ \4.'?.) \11 46 c) 
1. 

' 

- - -- . 



Well I D : ...... M...:..W_-......;.l/ __ _ 

Timet Volume Clarity 

15·ZD 5 c (f'~, 
'1, /.s( ""' 

15:3o /tJ (/rc.r II /1 

15: ~~5 /5 I I ' c u,v l ' 

tt£:27 z_o (.. lt'c. v 
,, ,, 

/{t~3.:t. ?5 c ( tCo.,.. '. /, 

.5.arnple Information 

Date: d- -I\- q-:1 

Time: IS·. iS 

Sample Type 
yo &,o 

Sample ID 

Temp. pH Cond. 

I tf.l 6. CJ 7 /3/ -:.:l./0 

I£/. c) & . c!,J 13 (..?16 

/~I 7./0 t3L8CJ~ 

; ... ; I 7 ;).<:; 1_3 55 c.J 

t'I·O 7.d-'i t~1 l.PID 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

/7 8o 

tf-.59 
I}. 2:1-

Five Wetted Well Casing Volumes 
C' I.e If; 

(= Total Head x 0~ gal) ~-.<1 

Total Volume Purged ~ 5' · 
Purged Dry D 

Field Measurements 

Alkalinity: ~ 

pH: 7. /)_ 

Conductivity /3 /C•t? 

Temperature I'-ll 

------·--------------------------------------------------------------



"'T 
\ I""'-? 

1 u:s5 
I 0 3 c\ 

ILL '-P·~ 

.-----·-·-

/1\.) 

'""' . l 
\ ' \\) 
. /f ' 

\Jot.-

"30 olt'Ct.-. 

'g c I t't:. ..-

41 c (,.e.y 

~s clov' 

f" I fJ..trl-
c { ('&j, 

~ ~e1.,~.JI 

1'1.'5 7.)-c., 1~;570 

I "1 • 5 I 1 ~ 13..,5" I G 

rs-.; 7 IS (~_,'116 

i '-( 7 /.1:1 J'?:>_.,(Q<;o 
~-~----- ------------

I"/. 7 7 1;2._ I 3 7oo 
,I 



We II I D :....:..M~IAJ:..;..-....;;;s;.._ __ 

Well Purging 

Timo Yr~Cfe Clarity 

lf.' ((c/ s S( ,~fl.) -\-1.4. -;~o ; d 

<\ -_ c.:z_ }0 ~;~~~,c) 

II:~ I \I sr.~~b:~) 

\ t ·. ~.C- Z.L. <:>1 ;QY\~ +.<b\::; 

1(: 44 '-7 c~ 

Sa.rnple Information 

Date:Yfz('7'L. 

Time: 1/~C>C> 

Temp. pH Con d. 

\4 ·' ~,lb (0/ CjcD 

\t,0 Co.B7 ro,c;7o 

\t(. ~ Cc.1'1 /0 STD 

\4. ~ Co.\3 (0,{00 

1~. B G. !Co to se:c> 

Well Information 

Total Well Depth: 

({, --,z_ 
~' §(, 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casing Volumes 
0.(, 7b 

(= Total Head X 0.1632 gal) e I q'Z_ 

Total Volume Purged -~..!...::::;:..._ __ 

Purged Dry D 

Field Measurements 

Alkalin-it'\1-!y:- __ _ 

pH: (;,I 90 

Conductivity ,o/ 'i'">tc_-, 

Temperature lA ,CJ 

------·--------------------------------------------------------------
Commemts: fh. ¢ c..oJ ~ ~\\lo~W 

~\ f\..0..\ t.o~+e-.- ~~\ :::: 4.fbb 
w~t-u' :'?1~t- \;~ c~~~~s 



I f 

fot-ie v C)L... (.),VIE U-Af(. I T7" TCJt~tf PH t..cNO 

{I~ 11 3Z. (_~ 14,b G:,."'\6 /01 3")0 

\ l t:<55 37 ~ \4.7 (,o4- (0, sso 
c._~ 

I I !lz..·oo :4'2... I l~ .(a /l,o~ ·~{CJ, C)BO I 

I I lg:ob 14S I c~ !4. s- ! ~ /l <f..) 110/?bc:>~ I I I 

! ! 
I 

f I . 
' ~-----.. ---'· 

I 



We II I D :__.M_\c~rJ--_0 __ _ 

Well Purging 

Time Volume 
( 6-A.'- ~ 

Clarity 

oB: gs~ 5' c_~ 

o§: 4 '2. /0 cGz~ 

o8'.4c.\ \-s' (~ 

~; S'it 2-0 c)-'2J.~ 

09 ·o ~s Is eta~ 

.5..an1ple Information 

Time: <6: lD 

Sample Type 
f)o3c:? 

Sample ID 

Temp. pH Con d. 

t4.0 7,05 76 '1x. 10 
3 

14.7 7.Z( 77.Btt !D-, 

14 .B_ (./~ '8ZtJ x ;o5 

{4,6 _],(! 71-7 )<I o-~ 

1'5. I l,G-0 &>.9 k (~~ 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casi.rJ.9 Volumes 
CJ,.b16 / 

(= Total Head x- 0.1882 gal) _p,_, ,_( _<c,_ 

Total Volume Purged _4_1 __ _ 
Purged Dry D 

Field Measurements 

Alkalinity: 

pH: '(I z Co 

Conductivity 7". \ x ro3 

Temperature 1 c; · o 



r 
I 

~. ·. oc;_ ~ ; c~ J5 I '2- l' "2..? 8o.4~ to!> 

0 ~~ 
I 

~ ·\5 +~- 14.6 {, 2.3 J't,'t3xtD~ - ···-1----.. 

)~: L. "3 ~ ( ; (} 

---t-(_-~ (4~~ l.'?.-6 716.( rb-~ 

I 

I 

I 
r- I \ 

! 

' 



We II I D :_..a,_t\.;...;.'W.;:;....' -......~.1 __ _ 

Well Purging 

Time, Volume Clarity 

/.'15 s cf,-.c..,-

;_·zc. /b r/ .. &;-

rzs 1'5 t!~Ct---

I. 3 "7 . j- 7-" eft£,,-

I: 3B 2-S c I t:.Cl .,... 

.s.a_rnple Information 

Date: L-1 \- '\ 2-

Time: tz.:~o 

Sample Type 
8060 

Sample ID 

Temp. pH Con d. 

1'-/.Z 7. 73 (0/ I 7 o 

)'-/.~· 7 30 7, ~7o 

t'-lw 7.tS /~ t'Bo 

i 1../. () 1.0 s tJ7~;t> 

1'1-w 7.o2 1, eoo 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

Five Wetted Well Casing Volumes 
6 u75 

(= Total Head x 0.1632 gal) ~ Cf 

Total Volume Purged 

Purged Dry D 

Field Measurements 

Alkalinity: ----
pH: "7, 00 

Conductivity &) 730 

Temperature I 'f. f 

------·--------------------------------------------------------------
CommEmts: 



..,., ~ .l v • I . cl"' o(' ;+ Ttw' H (_ """ ,e 
/.''-13 ~0 cf~a.,. I'-!. G;, I o2: 1..; ~OLO 
/.'<7 1'-/.~ G-4~ ' 

35 t:l~.-y /0 (,.'07 

--
-z.: oe 4o I c I t'c:.,. /'f. 5 ~ qs 1 7 c.:1c· 

I 

") . I 8 c /'f:'c. v i'-l.fR c .'15 ~ "7S c:l ,t• 4S 



Well ID: (1.,\l~U- B 

Well Purging 

Time~ Volume Clarity 

0-) :1 (!1 5 (~~ 

0 7' c:;-~ 
I .)~ /0 cG~ 

ocr:~. c \ 15 (' (_p.u-..1 

o0:o7 -z.o (...~ 

0~~,: \ -z_ -z.s- c.. ( .e '"' r-

.5.arnple Information 

Date: rs {eb C-j ·z 
TimeP/!1 S-

Sample Type 
cr))DRo 

Sample ID 

Temp. pH Cond. 

1-:;. b 7.19 ll'100 

14.3 ·7. Z- "L tcCfDo 

)4.4 -l. -z.A tL- Zi'C 

14.'1 7, 7_0 ,-z. i40 

i 4-,'/ l.zo l L .;-t')o 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

(7' 7 (o 

s-, 3Z. 

t2 .4 ~ 
Five Wetted Well Casing Volumes 

(= Total Head x O~S<c~~8gal) 0, 4 3 

Total Volume Purged _4...L..-Z. __ _ 
Purged Dry D 

Field Measurements 

Alkalinity: 

pH: ·1. \4 

Conductivity tL- 7 'Zo 

Temperature 14 · g 

------·--------------------------------------------------------------
CommEmts: 

PH ~ {A.);'\() ~\<r U'l. \ ~ lo c •\ ~I 

(:'\c...\ v0~k L~"(..\ :: s-. 4 b 



p 
flr-iE v 0L-i..-'f1./i- CLJ~1T/ Tc-w1P PH CONP 

B: ;~_, '3D c..~ rs-. I 7. J6 ( 3 2 Yx-> 

t1. ·z.s ~s c.Gu-"'r (f,q 7. \6 'z f. o.:;:; 

B; 3·z_ 40 L~c~ (4, 0 .7. ( f6 j{_ 7~C 
...... 

,-

'O.S/ ~-c c~ ' \tS" 7. ?D 17. '1'1 0 
I 



Well ID: S ~ ;>.. 

Well Purging 

TimH Volume Clarity 

\\·.·zu ~ C 1"4" 
II: 30 ~ ( l(c.y-

. I ·3 i I .. ;Wq 
_-1Jfll:. c I ('4 .,...-

//.· 3 7 ~II) c /,c:; r 

I;.· (I o 1;).- c ~~~ y-

I/ .. '-r I ;3, 

sa.Inple Information 

Date: ----
Time: 

Sample Type 

BoBo 

Sample ID 

Temp. pH Cond. 

I'-/. 5 ~.'78 /Jl98c:> 

I'-/. (p (c. .I w 13/58 0 

I L/. i & .5;1 / .::>,/ 08 u 

/'f. s ~-55 /2/S' tt?Jt::::' 

;£j. I ~' 0 0 /.)
1

.;>o o 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: I S , '-I). 

Five Wetted Well Casing Volumes 

(= Total Head x 0.1632 gal) ;>, 5 
Total Volume Purged 

Purged Dry D 
13 ,,J 

Field Measurements 

Alkalinity: --
pH: (p 74 

Conductivity II t. 1~<::, 

Temperature ;tf. 3 

------·--------------------------------------------------------------
Commemts: /;-( t c,-z.,,_/ 4,el-t,.f r-4/,·t---.II"P/. 

f;,J '7v4:t'. /~v,./ S 5). £/'.-..,/ -"~ /Y 



Well ID: 5- Lf _;;;;;.._ _____ _ 
Well Purging 

Time~ Volume Clarity 

l.,: 3 5 'Z- f._.;-(..,~_:} 

/ . ·?o 7- ~0 '1 f-v,.t-,) 

t7~ '·II (o fv,.. ~-,.,;J 

.5..arnple Information 

Date: .J-11- ctz 
Time: I 7.-20 

Sample Type 
<60 f/D 

Sample ID 

Temp. pH Con d. 

I~ 8 8.0'1 G I; 7C.u> 

13.9 e.oo (ro 3 ()c._,. 

l'l.o 3·~ I t.J.;cJ;3uo 

Well Information 

Total Well Depth: 

Initial Water Depth: 

Total Head: 

7,/0 

Five Wetted Well Casing Volumes 

(= Total Head x 0.1632 gal) /, !& 

Total Volume Purged G, 

Purged Dry D 

Field Measurements 

Alkalinity: 

pH: 

Conductivity 

Temperature 

'------
7-78 

uo. 3t)o 

I'{ oo 

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



A-E DAILY QUALI'IY CONTROL REPORT 

Date tJ - I 0 -- 9 ~ 

Day TH s 

COE Project Manager R t'h > h r // .. > 
Project Pcl-<-t -6 .. ~ ;:-'1.n.; ,4,...., ;.. f 

()' 

Job No.=---------------
Contract No.,___ __________ _ 

SUB-CONTRACfORS ON SITE: 

Yn1t: 

EQUIPMENT ON SITE: 

Crt:Jv-#"'1/-w-- -hr 5~,~·111 -

WORK PERFORMED (INCLUDING SAMPLING): 

/1!11 ·!fftJb,.'!t ?~~ ~Iff t- '}:'h'J_e~../- ~ ,{~~r-1 Lf'(.-" :/ -z...../ J?""'r-P 
' , 

~,_h/f h-al· h5i"/' ... !h.!'c-~/ ., o/ ";1?/Pf"'lr -r- ~1-
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/ / 

If!, J.;, c.. /tJ e--/,...-e:; y~ ~ ... .s • 
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~/ /-t"t;~y_s}, ..1,/~~ cJ/-z,~ / .t'u" / ·'L>flf ~-/- L . .,,~P 
vt iu /'~- If'.. , ~.: h J/11' / h ~hr.M1?vt~ /~ 

c./,- ~.- s-;.7 ~ .r v<- ~-z-'7/1 4 PV'J.?L' /crrt';Z i,_e..&'..L -v/ 
/f;#,,. ~ A ~4 

./ 

., 



Project. ___________ _ Report No . ._ ______ _ 

Job No.~----------- Date-:__ _______ _ 

QUALI1Y CONTROL ACTMTIES (INCLUDING FIELD CALIBRATIONS): 

A/4Y1<-

HEALTH AND SAFE1Y LEVELS AND ACTMTIES: 

rt1_,,~ 

PROBLEMS ENCOUNTERED/CORRECTIVE AcriON TAKEN: 

- A~#T-e , DC/Y1'f h .. " c.- /cJck-k-e.v .;;, u~ 
6 w- 6c. :)( , 7 7 

SPECIAL NOTES: -1'~ I h "~' a7f -e---t-. ?/ c? ./ ./cu;"' 
/ -v 

TOMORROW'S EXPECI'ATIONS: 5c~/Z.t; ')- 'I w<-~· 



A-E DAILY QUALI'IY CONTROL REPORT 

Day s 

COE Project Manager -~ .5'~_d,~ 
lProject !1.-//A?tu,. - dh;h.,..-a Aih"U;'l~I!Or 
Job No. / 
Contract No.~_ _________ _ 

SUB-CONTRACfORS ON SITE: 

A/,.,~ 

EQUIPMENT ON SITE: 

5~.""'L-·.~ ~ ~ '-' / ~,u...e-s. r-, / , 

WORK PERFORMED (INCLUDING SAMPLING): 
.. 

Date ;;J -//- ?~ 

TH 

Cll~d- c:?~~.--n/ R/-Z;_ .<=-... ·-h4L . L: 
/ 

~-~ /}? w- t'. Atlk/- 7~ 1'1w-1 s- ~_L ea-.,,/ 
, .J / 

s 

-



Project.._ __________ _ Report No.~...-______ _ 

Job No.~----------- Date:....-. ______ _ 

QUALI'IY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS): 

A/tPte.. 

HEALTH AND SAFE1Y LEVELS AND ACTMTIES: 

a/#t'J Lt'vJ .tJ 

-

PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN: 

~G;~ rh JliV--o'/ A4..f /Jt? ;k~. ~lr"(' 

:;4. ' v 
6,..- .. _, k C~"'il"l-t • 

., ()r~.- J-H s _;;, </tv~ ·"1-1,1 ~L?h,:../ /y ~/~ . 
--;::;7 

SPECIAL NOTES: 

TOMORROW'S EXPECfATIONS: 

_s;'Mn/7L L/-5 tv.d&. , 

BY 4111 z /?/;7 TITLE /~ 



A-E DAILY QUALI'IY CONTROL REPORT 

Date .:;2-/;).- ~ ~ 

Day 

COE Project Manager R'h Sh;,/~q 
]Project 1-(,/&M.Wn 6/q,-$A /HkAr/;e? 
·r b N 7 
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APPENDIX C 

QA Results 



DEPARTMENT OF THE ARMY, Corps Of Enqineers 
Missouri River Division Laboratory, Omaha, Nebraska 

Peaticides/PCDs 

FAMIEl No: 1045 
Pro:iect~ Holloman AFB - 4th Semiannual GW Monitoring -7/91 

cusatomer sample No: 002-092-009 
~t~ Lab Sample No: 920214-HOOl MW-~ 

sample Description: Water D~lte Sample ~akezu 12 Feb 92 
Pate sample Receiveda 13 Feb 92 

nate Bxtraoto4: 19 Feb 92 
Date Analysed: 24 Feb 92 

Dilution Factor: 1.0 

Sample container: 2-1 L amber glass 
Analysis Method: EPA Method 3510/8080 

Analyst: A. Asuncion 
Concentration Onits: ~9/L 

---~:==~~====-==-------========-=-=~======-================= 
Analysis for 

Aldrin 
Dieldrin 
Chlordane 
4,4'-00T 
4,4'-0DE 
4,4'-DDD 
Alpha Endosulfan 
Beta Endosultan 
Endosulfan sulfata 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Alpha BHC 
Seta BHC 
Gamma BHC 
Delta BliC 
Toxaphene 
Methoxychlor 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

surrc,gate standard 
C!ompounc! . 

Percent 
R.ecoverecS 

Dibut:ylohlOt'endate 103 

u: E~elow Detection Limit 

Labox·a tory Comments: 

Result 

u 
u 
u 
u 
u ~ 
u 

~ u 
u t:: u ~ u I u 
u 
u -~ u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Acceptable 
Range ('& Rec) 

24-154 

Date: 

Det Limit 

0.05 
o.os 
0.05 
0.05 
o.os 
0.05 
o.os 
o.os 
0.5 
o.os 
o.os 
0.05 
o.os 
o.os 
o.os 
o.os 
o.os 
o.s 

·0.05 
0.5 
0.5 
0.5 
0.5 
0.!' 
0.5 
o.s 

spike Amount 
p.q/L 

l.O 



DEPARTMENT OP TEE AJUIY' 1 Corp a of EDqineers 
Missouri River Division Laboratory, Omaha, Nebraska 

Pesticidea/POBa 

J'AM%8 No: 1045 
Projeot~ Holloman AFB - 4th Semiannual GW Monitorinq -7/91 

customer Sample No: 002-092-00B 
KRD Lab Sample Not 9202l4-H002 

Data sample !'ake:at .12 Feb 92 
Date sample Reoeivedl 13 Feb 92 

Data B2traote4e 19 Feb 92 
Data Analyzed& 24 Feb 92 

Dilutioh Factor: l.O 

Aaalyaia for 

Alcirin 
Dieldrin 
Chlordane 
4,4'-DI>T 
4 I 4 t -DDE . 
4 1 4 1 -00D 
Alpha Endosulfan 
Beta Endosulfan 
Endosulfan Sulfate 
Bndrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Alpha BHC 
Beta BHC 
Galtlllla BHC 
Delta BHC 
Toxaphene 
Methoxychlor 
PCB 1016 
PCBl221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

Sample Description: water 
Sample Container: 2-1 L amber qlass 
Analysis Method: EPA Method 3510/8080 

&nalyst: A. Asuncion 
Concentration units: ~q/L 

aesult Det Lillit 

u 0.05 
u 0.05 
u 0.05 
u o.os 
u 0.05 
u 0.05 
u 0.05 
u 0.05 
u o.s 
u o.os 
u 0.05 
u o.os 
u o.os 
u o.os 
u 0.05 
u o.os 
u o.os 
u o.s 
u 0.05 
u 0.5 
u 0.5 
u 0.5 
u 0.5 
u o.s 
u 0.5 
u 0.5 

surroqate standar4 
coapcuncs 

Percent 
Recovered 

Acceptable 
Range (% R.ec) 

Spike AmOU2lt 
JJq/L 

Dibutylohlorenda~e 88 24-154 l.O 
. 

u: Below Datection Limit 

Laboratory comments: 

Approved By: ---~:::....:...:~l.:.;:;...---- Date: 



DEPARTMENT OF THB ARMY, Corps Of Engineers 
Missouri River Division Laboratory; omaha, NE 

Pesticid&S/PCBS Ketho4 Blahk 

LXMS·f: 104!5 
Projec:t: Holloman AFB 

sample Description: water 
Extrac:tiont.Analysis Method: 

Date ExtraetecS: 
EPA Method 3510/8080 
19 Feb 512 

Date ~na1y2:ecS: 24 Feb !il2 

Analyst: A. Asuncion 

USU1.'1'S (1';/L) 

Analysi• for Result. 

Aldrin u 
Dieldrin u 
Chlordane u 
4,4'-00'1' u 
4,4'-DDE u 
4,4'-DDD u 

I Alpha Endosulfan u 
Beta Endosulfan ·' u 
Endosulfan Sulfate u 
End:rin u 
Endrin Aldehyde u 

I Heptachlor u 
Heptachlor Epox:ide u 
Alpba BHC u 
Beta BHC u 
Ganuna BHC u 
Delta BHC u 
Toxaphene u 
Methoxychlor u 
PCB 1016 u 
PCB l22l u 
PCB 1232 u 
PCB 1242 u 
PCB 1248 u 
PCB 1254 u 
PCB 1260 u 

Detection 
Limits 

0.05 
0.05 
o.os 
o.os 
0.05 
o.os 
0.05 
0.05 
o.s 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
o.s 
0.05 
0.5 
0.5 
o.s 
0.5 
0.5 
o.s 
0.5 

su:·roqate 

Oibutylchlorendate 

Reoovery (%) 

lOl 

Acoeptanoe (\) 

24-154 

u: Below Detection Limit 
~ 

Labora.tory comments: 

Approv·ec })y: Date: 

Amount (~9/L) 

1.0 



Ll:KSfl 
Project a 

D!P~TXJNT OF !BE ARMY, corps of Enqineers 
Missouri Riv~~ Diviaio~ Laboratory, omaha, NE 

Pestioides/PCBs Blank Spike, Blank spike Duplicate 

.1045 
Holloman AFB 

Method: EPA Method 3510/8080 
Sample Desc~iption: water 

fREUMINAR~ Date Bxtracte4: 19 Feb 92 
Date Analyzed.: 24 Feb 92 

Analyst: A. Asuncion 

Sample spike 
Analyte Result Added 

Lindane u 0.5 
Heptachlor u o.s 
Aldrin u o.s 
Dieldrin u 2.0 
Bndrin u 2.0 
4,4'-DOT u 2.0 

Surrogate: 
DBC u 1.0 

u: 
MS: 

Below Detection Limit 
Matrix Spike 
Matrix Spike Duplicate 

USVL'l'S (P.fi/L) 

Cone %Rea cone %Rec 
ItS MS MSD MSD 

0.40 81 0.45 90 
0.45 90 0.51 102 
0.43 86 0.48 96 
1.79 90 1.88 94 
2. 02 101 l. 85 93 
2.~7 114 2.10 lOS 

0.90 90 0.98 98 

MSO: 
:tRee: 

RPO: 
Percent of the spika rQcovered from the matrix 
Relative Percent Difference: 

RPO = (MS- MSD)/[(MS + MSD)/2] X 100 
Acceptable RPO = 25 

Approved J:>y: 
' 

Date: 

Recovery 
RPD Limits 

10 56-1:23 
12 40-131 
11 40-120 

4 52-126 
8 56-121 
8 38-127 

8 24-154 



DEPAR~MENT OF THB ARMY, Corps of Enqineers 
Missouri River Division Laboratory, omaha, NE 

LIMSt: 1045 
Project: Holloman AFB 

Pesticides/ PCBS 

Date Sample Taken: 
Date Sample Received: 

sample Description: 

12 Feb 92 
13 Feb 92 
water 

customer sample: 
Lab Sample No: 

Container: 

002-092-008 
920214-H002 Oup 
2-1 L amber glass 

Extraction/1nalysia Method: 
Date Extracted: 

EPA Method 3510/8080 
19 Feb 92 

Date Analyzed.: 
1D•lyst: 

24 Feb 92 
A. Asuncion 

Analysis for 

US'OLTIJ (1'9/L) 

Reault. 

Al.d:r:in u 
Dieldrin u 
Chlordane u 
4,4 1 -0DT u 
4,4 1 -DDE u 
4,4'-DDD u 
Alpha Endosulfan u 
Beta Endosulfan u 
Endosulfan Sulfate u 
Endrin u 
Endrin Aldehyde u 
Heptachlor u 
Heptachlor Epoxide u 
Alpha BHC u 
Seta BHC u 
Gamma BHC u 
Delta BHC u 
Toxaphene u 
Methoxychlor u 
PCB 1016 u 
PCB 1221 u 
PCB 1232 u 
PCB 1242 u 
PCB 1248 u 
PCB 1254 u 
PCB 1260 u 

Detection 
Limits 

o.os 
o.os 
o.os 
o.os 
0.05 
o.os 
o.os 
o.os 
0.5 
0.05 
0.05 
o.os 
0.05 
0.05 
o.os 
0.05 
0.05 
o.s 
0.05 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

surroqate Recovery (%) 

93 . 

Aceeptanoe (,.) 

Dibutylchlorendate 24-154 

u: Below Detection Limit 

Laboratory comments: 

Approved byt Date: 

blount (~q/L) 

1.0 .... 

TOTAL P.08 



APPENDIX D 

Analytical Results 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ugjL 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4 1 -DDD 
4,4'-DDE 
4,4'-DDT 

Sample ID: 
Collection Date: 
Sample Location: 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-001 
02/11/92 
MW-1 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

J Result is less than quantitation limit. 
Indicates an estimated value. 

002-092-002 
02/11/92 
S-2 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0054 JX (0.048) 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

X The presence of the analyte was not confirmed after 
analysis on a second column. 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ug/L 

Sample ID: 
Collection Date: 
Sample Location: 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-009 
02/12/92 
MW-2 

0.015 X@ (0.010) 
<0.010 
<0.010 

0.030 C@ (0.010) 
<0.010 
<0.050 
<0.010 
<0.010 
<0.020 
<0.010 
<0.010 
<0.030 

0.0051 JX (0.050) 
<0.010 
<0.020 
<0.010 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

002-092-010 
02/12/92 
MW-3 

0.097 c (0.010) 
<0.010 
<0.010 

0.032 C@ (0.010) 
0.15 c (0.010) 

<0.050 
<0.010 
<0.010 

0.24 c (0.020) 
0.25 c (0.010) 

<0.010 
<0.030 
<0.050 

0.28 c (0.010) 
<0.020 

0.082 c (0.010) 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

@ Established result less than 5 times detection limit. 
C Confirmed on second column. 
J Result less than sample quantitation limit. 

Indicates an estimated value. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

002-092-004 
02/11/92 
MW-4 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ugjL 

Sample ID: 
Collection Date: 
Sample Location: 

Analy·te 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4 1 -IDDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1:~54 

PCB-1:~60 

Toxaphene 

002-092-007 
02/12/92 
MW-5 

<0.0095 
0.023 C@ (0.0095) 
0.015 X@ (0.0095) 

<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0060 JX (0.048) 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

@ Established re~ult less than 5 times 
c Confirmed on second column. 
J Result less than sample quantitation 

Indicates an estimated value. 

002-092-008 
02/12/92 
MW-5 (Duplicate) 

<0.0095 
0.020 C@ (0.0095) 
0.012 X@ (0.0095) 

<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

detection limit. 

limit. 

X ThH presence of the analyte was not confirmed after 
analysis on a second column. 

002-092-006 
02/12/92 
MW-6 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 

0.0073 JX 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

(0.048) 



Project Name: Radian-Holloman AFB 
Method: 8080 
Units: ug/L 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Sample ID: 
Collection Date: 
Sample Location: 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 

002-092-003 
02/11/92 
MW-7 

002-092-011 
02/13/92 
MW-8 

<0.0095 
0.022 C@ 

<0.0095 
0.048 c 

<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 

<0.010 
(0.0095)<0.010 

0.018 
(0.0095) <0.010 

<0.010 
<0.050 
<0.010 
<0.010 
<0.020 
<0.010 
<0.010 
<0.030 
<0.050 
<0.010 
<0.020 
<0.010 
<0.010 
<0.050 
<0.10 
<0.20 
<0.20 
<0.10 
<0.10 
<0.20 
<0.20 
<0.50 

X@ (0.010) 

@ Established result less than 5 times detection limit. 
C Confirmed on second column. 
X The presence of the analyte was not confirmed after 

analysis on a second column. 

002-092-0(1!5 
02/11/92 
S-4 

<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.0095 
<0.048 
<0.0095 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.029 
<0.048 
<0.0095 
<0.019 
<0.0095 
<0.0095 
<0.048 
<0.095 
<0.19 
<0.19 
<0.095 
<0.095 
<0.19 
<0.19 
<0.48 


