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Holloman Air Force Base 
20.000-Pound Open Detonation Unit 

1.0 INTRODUCTION 

Third Quarter 2001 Monitoring Report 

During the third quarter of2001, Holloman Air Force Base (AFB) performed the 13th quarterly 

sampling event at the 20,000-Pound Open Detonation (OD) Unit in accordance with 

Attachment J of the operating permit Sampling and Analysis Plan (USAF, 1996). Twelve 

locations were sampled for metals and explosive compounds and the analytical results were 

compared to the decision criteria outlined on page 33 of Attachment J of the operating permit. 

No sample results exceeded the decision criteria, and therefore, no changes to operations at the 

20,000-Pound OD Unit are recommended. The following report summarizes the field 

operations, analytical results, potential risk, and conclusions from the 13th quarterly sampling 

event. 

2.0 FIELD OPERATIONS 

The third quarter 2001 detonation event occurred on July 12 and sampling was conducted on July 

14, 2001. A total of 12 soil samples were collected from 3 different strata within the boundaries 

of the 20,000-Pound OD Unit. Samples, including quality assurance/quality control (QA/QC) 

samples, were obtained following the procedures outlined in the Final Work Plan Addendum for 

the 20,000-Pound Open Detonation Unit (Work Plan) (Foster Wheeler, 1999). Samples were 

analyzed for metals and explosive compounds as specified in the Work Plan. 

During the field operations, the dimensions of each stratum were measured and recorded, and a 

grid developed based on these measurements. Random sampling locations were determined 

following the guidelines established in the Work Plan. Sample locations are listed in Table 2-1. 

Samples were labeled according to the following number sequence: OD-SO-s-x, where 

OD = open detonation 

SO = soil 

s = stratum (A, B, or C) 

x = sequential sample number within each stratum (01, 02, 03, 04) 

HOLLOMAN/20K/20KQ32001.DOC 11/13/02 1 November 2002 



Holloman Air Force Base 
20.000-Pound Open Detonation Unit Third Quarter 2001 Monitoring Report 

Table 2-1. Third Quarter 2001 Sample Locations 

Stratum: A 
Number of Samples: 4 
Number of Potential 
Sampling Locations (n): 16 
Scale Factor (n-1): 15 

Sample Number 
1 
2 
3 
4 

Stratum: B 
Number of Samples: 4 
Number of Potential 
Sampling Locations (n): 20 
Scale Factor (n-1): 19 

,,•'· 
:,;: Sainple'Number 

1 
2 
3 
4 

Stratum: C 
Number of Samples: 4 
Number of Potential 
Sampling Locations (n): 24 
Scale Factor (n-1): 23 

2 
3 
4 

HOLLOMAN/20K/20KQ3200LDOC'' l 1/13/02 

Random Number 
0.341 
0.476 
0.602 
0.231 

; 

' Random Number 
0.531 
0.976 
0.313 
0.092 

Randoin Number 

0.894 
0.287 
0.794 
0.566 

2 

Scaled Random Grid-~o-N ()de 
Number · ·· ·' .. " Sainple ' 

5.1 A5 
7.1 A7 
9.0 A9 
3.5 A3 

Scaled Rarido1't.: G~~d;;to-Node 
,. 

' Number Sample''' ;; 

10.1 BIO 
18.5 B19 
5.9 B6 
1.7 B2 

Scaled Random.,'t · Grtd~to-Node ,, 
Number y· Sample 

20.6 C21 
6.6 C7 
18.3 C18 
13.0 C13 
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The area sampled was based on wind data recorded at the time of the May 14, May 23, June 19, 

June 26, and July 12, 2001 detonations. The assumption was made that any small particles from 

the detonation events would settle downwind of the detonation location. Figure 2-1 illustrates 

the strata layout and the sample locations associated with the July 14, 2001 sampling event. The 

wind data are presented below: 

• My 14, 2001 (1600}--wind direction variable/wind speed 5 knots 

• May 23, 2001 (1600}--wind direction 290 degrees/wind speed 10 knots 

• June 19, 2001 (1100}--wind direction 210 degrees/wind speed 8 knots 

• June 26, 2001 (1300}--wind direction 290 degrees/wind speed 8 knots 

• July 12, 2001 (1245}--wind direction variable/wind speed 6 knots 

3.0 ANALYTICALRESULTS 

This section presents an evaluation of the QA/QC data associated with the analytical results for 

the third quarter 2001 monitoring event. Analytical methods for chemical analysis were taken 

from the latest revision of United States Environmental Protection Agency (EPA) Test Methods 

for Evaluating Solid Waste, SW-846, Third Edition and Updates (EPA, 1986). 

3.1 QUALITY ASSURANCE/QUALITY CONTROL SUMMARY 

The QC data were reviewed to determine usability and achievement of project data quality 

objectives (DQOs). The review focused on laboratory method blanks, matrix and control sample 

spikes, surrogate recoveries, and holding times. Overall, QC data associated with this sampling 

event indicate that project measurement data are reliable and fulfill project DQOs. 

The explosives data (EPA SW-846 Methods 8330 and 8332) for this monitoring event are 

reported to the method detection limit. A "J" qualifier signifying an estimated concentration was 

assigned to concentrations reported below the sample-specific detection limit and above the 

method detection limit. Explosive compounds that were not detected are reported with a "U" 

qualifier accompanying the sample detection limit. 
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The reported metals results are uncensored; all instrument response measurements are reported as 

measured concentrations. A "B" qualifier was assigned to reported concentrations that were less 

than the sample detection limit and indicates that there is less confidence associated with the 

reported concentration (i.e., estimated quantitation). Metals that were not detected are reported 

with a "U" qualifier accompanying the sample detection limit. 

3.2 RESULTS SUMMARY 

Soil samples were collected and analyzed for the parameters specified in the operating permit and 

outlined in Table 3-1. Complete analytical results and the associated chain-of-custody record for 

the third quarter monitoring event are provided in Appendix A. This section summarizes the 

analytical results and provides a comparison of the sample results with the site-specific 

background values. 

3.2.1 Explosives Results 

Explosive compounds detected for this monitoring event were reported above and below the 

sample-specific detection limit. Compounds reported below the detection limit were assigned a 

"J" qualifier. The following explosive compounds were detected: 

• Octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine (HMX) in one sample within Stratum B 
(sample OD-SO-B-03) 

• Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) in five samples above the sample detection 
limit (sample OD-SO-A-01, OD-SO-A-OlD, OD-SO-A-04, OD-SO-B-01, OD-SO-B-02), 
and in two samples below the sample detection limit (OD-SO-A-03, OD-SO-B-03) 

• Nitrobenzene in two samples above the sample detection limit (OD-SO-C-02, OD-SO-C-
04) and in two samples below the sample detection limit (OD-SO-A-02, OD-SO-A-04) 

• Nitroglycerin in three samples above the sample detection limit (OD-SO-A-OlD, OD-SO
A-03, OD-SO-A-04) and in one sample below the sample detection limit (OD-SO-A-01) 

Because no site-specific background upper tolerance limits (UTLs) exist for explosives at this 

site (Radian, 1997), the detected compounds were carried forward to the risk evaluation phase. 

The maximum detected concentrations of explosive compounds for the third quarter 2001 

monitoring event are presented in Table 3-2. The risk evaluation is described in Section 4.0 of 

this report. 

HOLLOMAN/20K/20KQ32001.DOC 11/13/02 5 November 2002 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit Third Quarter 2001 Monitoring Report 

Table 3-1. Analytical Methods and Parameters 

EPA SW,.846 Method 6010B (Metals) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (total) 

Copper 

Lead 

Nickel 

Selenium 

Silver 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

1,3 ,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

PETN 

Nitroglycerin 
Notes: 
EPA 
HMX 
PETN 
RDX 
Tetryl 

United States Environmental Protection Agency 
octahydro-1,3,5, 7-tetranitro-1,3,5, 7-tetrazocine 
pentaerythritol tetranitrate 
hexahydro-1,3,5-trinitro- l ,3 ,5-triazine 
methyl-2,4,6-trinitrophenylnitramine 
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Table 3-2. Maximum Detected Concentrations, Frequency of Detections, 

Notes: 
I 

2 

B 
µg/kg 
mg/kg 
na 
NA 

an dUTL fi EI. dMtl s or xp os1ves an ea s 
Maxim uni Frequency Site,;.Specific. 
Detected of · Background 

Constituent Concentration ·Detections UTLs1 

Metals mWkit mWk2 
Arsenic 2.IB 8/12 37.0 
Barium 74.8 12/12 84 

Beryllium 0.41 12112 0.40 
Cadmium 0.81 10112 1.0 
Chromium 14.2 12112 6.60 

Copper 44 12112 4.8 
Lead;. 9.2 12112 na 

Mercury 0.02B 1112 na 

Nickel 7.5 12112 5.6 
Silver 0.59 1112 0.7 

.· Explosives · 112/ke: uf!'!ki! 
HMX 360 1112 NA 

Nitro benzene 167 4/12 NA 
Nitroglycerin 31,800 3112 NA 

RDX 855 6/12 NA 

UTLs are taken from 20,000-Pound Open Detonation Unit Background Study and 
Quarterly Monitoring Work Plan, Part II-Background Study (Radian, 1997). 
A discussion of the lead screening level is included in the text 
Estimated concentration reported below the sample detection limit 
micrograms per kilogram 
milligrams per kilogram 
Background value not available in Background Study (Radian, 1997) 
Background values not applicable to organic constituents 
Bolded values indicate exceedance of the Site-Specific Background UTLs 

3.2.2 Metals Results 

Metals detected for this monitoring event were reported above the sample-specific detection limit 

(no laboratory qualifier) and below the sample-specific detection limit, but above the method 

detection limit ("B" qualifier). Metals that were not detected were reported at the sample 

detection limit accompanied by a "U" qualifier, signifying a nondetect value. The following 

metals were detected: 

• Arsenic in eight samples below the sample detection limit (samples OD-SO-A-02, OD
SO-B-01, -02, -03, -04, OD-SO-C-01, -02, -04) 
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• Barium, chromium, copper, and nickel in all samples above the sample detection limit 
(all sample IDs) 

• Beryllium in nine samples below the sample detection limit and in 3 samples above the 
sample detection limit (all sample IDs) 

• Cadmium in one sample above the sample detection limit and in nine samples below the 
sample detection limit (samples OD-SO-A-01, -03, -04, OD-SO-B-01, -02, -03, OD-SO
C-Ol, -02, -03, -04) 

• Lead in one sample below the sample detection limit and in eleven samples above the 
sample detection limit (all sample IDs) 

• Mercury in one sample below the sample detection limit (OD-SO-C-02) 

• Silver in one sample above the sample detection limit (OD-SO-B-02) 

The metals analytical results were compared to the site-specific background UTLs listed in 

Table 3-2. The maximum detected concentrations for beryllium, chromium, copper, and nickel 

exceeded the UTLs. Since no UTL or toxicity values exist for lead, detections of lead were 

compared to the EPA Region 6 Human Health Medium-Specific Screening Levels (EPA, 2001 

[November]). The mercury detection was carried forward to the risk evaluation phase. The 

maximum detected concentrations for the third quarter 2001 monitoring event are presented in 

Table 3-2. 

4.0 EVALUATION OF POTENTIAL RISK 

Inorganic constituents that exceeded background UTLs and all detected organic constituents were 

evaluated to determine if the constituent concentrations at the site pose a potential risk to human 

health. This section describes the methodology that was used for this evaluation, as well as the 

results of the noncarcinogenic and carcinogenic risk evaluations. 

4.1 METHODOLOGY 

The 20,000-Pound OD Unit is located in an isolated area of Holloman AFB. Access to the area 

is restricted to authorized explosive ordnance disposal (EOD) personnel working at the site 

during a detonation, and unauthorized entry is prevented by security fences and continuous 

surveillance in addition to warning signs. The evaluation of potential risk was based on the 

amount of soil ingested by the EOD personnel in a realistic, but conservative, exposure scenario. 

This exposure scenario considered the frequency of detonations, the amount of time spent at the 
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20,000-Pound OD Unit for each detonation, and the length of time personnel would be assigned 

to this duty. 

It was assumed that a maximum of 20 detonations would be conducted in 1 year. This is a 

conservative estimate because the actual number of detonations is approximately 15 per year. It 

was also assumed that EOD personnel are at the 20,000-Pound OD Unit for 2 days during each 

detonation. Typically, the site is inspected on the day after detonation, and so personnel are at 

the site 2 days for each detonation. Thus, 40 days per year was used as the exposure frequency in 

the risk assessment calculations. This estimate of exposure is still a very conservative 

assumption because the personnel are there for only a portion of each day before and after 

detonation. It was therefore assumed that only half of the soil that is incidentally ingested during 

those 40 days is obtained at the site. Finally, the exposure scenario assumed that the same 

personnel attend every detonation for 5 years. Since only military personnel staff the EOD 

office, 5 years is a conservative estimate because military personnel are frequently reassigned to 

different units or duties. The exposure scenario is further defined in the Risk Evaluation 

Calculation Sheet in Appendix B. 

The maximum detected concentrations of arsenic, barium, cadmium, and silver did not exceed 

the site-specific background UTLs, so these analytes were not carried forward to the risk 

evaluation phase (see Table 3-2). Beryllium, chromium, copper, and nickel exceeded the site

specific background UTLs; therefore, these metals were evaluated in the risk evaluation phase. 

Although mercury does not have a site-specific background UTL value for comparison, it was 

conservatively carried forward to the risk evaluation phase. 

The maximum detection of lead was compared to the EPA Region 6 Human Health Medium

Specific Screening Level (EPA, 2001) value for the industrial worker exposure scenario (1,400 

milligrams per kilogram (mg/kg)), because no background UTL or toxicity values have been 

established. Because the maximum detection, 9 .2 mg/kg, is considerably less than 1,400 mg/kg, 

no risk attributed to lead exposure is anticipated at this site. 

HMX, nitrobenzene, nitroglycerin, and RDX were the only organic constituents detected and 

were included in the risk evaluation. 
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The maximum detected concentrations for beryllium, chromium, copper, mercury, nickel, HMX, 

nitrobenzene, nitroglycerin, and RDX (listed in Table 3-2) were used to calculate risk. It was 

conservatively assumed that personnel are exposed to this maximum concentration throughout 

the length of the exposure scenario described above. 

4.2 RESULTS OF RISK EVALUATION 

Table 4-1 presents the noncancer risk (i.e., hazard quotient) and cancer risk estimates for each of 

the constituents, as well as the cumulative hazard index (sum of the hazard quotients) and cancer 

risk. The National Contingency Plan (NCP) risk range goal is a hazard index of less than 1.0 and 

a cancer risk estimate less than 1.0 x 10·6 (Title 40 of the Code of Federal Regulations, Part 300). 

Below these levels, no significant adverse effects are anticipated. At the 20,000-Pound OD Unit, 

all of the hazard quotients are well below 1.0, and the hazard index is 0.0006 (see Table 4-1). 

The total cancer risk for the site of 3 x 10·9 is well below the NCP goal of 1.0 x 10-6
• The total 

cancer risk is based on the individual cancer risks for nitroglycerin and RDX, which are the only 

constituents classified as oral carcinogens or have carcinogenic toxicity data. 

All constituents met the decision criteria specified in Attachment J of the operating permit. All 

inorganic constituents were either below site-specific background levels or the calculated site

specific risk estimates were well below the NCP goals. The calculated site-specific risk 

estimates for the four detected organic constituents (HMX, nitrobenzene, and nitroglycerin, and 

RDX) were also well below the NCP goals. The results of the site-specific risk estimates indicate 

that no adverse effects are anticipated from exposure during detonation events at the 20,000-

Pound OD Unit. 

5 .0 CONCLUSION 

The results of comparing the third quarter 2001 monitoring data (13th quarterly event) with the 

decision criteria specified in Attachment J of the operating permit indicate that the treatment 

operations at the 20,000-Pound OD Unit are effective. A statistical analysis will be performed on 

the risk evaluation results from the first eight quarterly monitoring events to determine whether 

further quarterly monitoring at the 20,000-Pound OD Unit will be recommended. 

HOLLOMAN/20K/20KQ3200 I .DOC 11113/02 10 November 2002 



Holloman Air Force Base 
20.000-Pound Open Detonation Unit Third Quarter 2001 Monitoring Report 

Constituent 
Metals 

Nitro benzene 
Nitro I cerin 

RDX 

Notes: 
I 

2 

l.OE-03 
EPAR6 
IRIS 
mg/kg/day 
na 
nap 
NC 
NCEA 
RID 

Table 4-1. Hazard Index and Cancer Risk 

Non-':,· 

3.2E-08 2.3E-09 0.002 IRIS na 
l.lE-06 7.9E-08 0.003 IRIS na 
3.4E-06 2.SE-07 0.037 EPAR6 na 

na 

1.3E-08 
2.SE-06 l.8E-07 na na 0.014 
6.7E-08 4.8E-09 0.003 IRIS 1.lE-01 

The sum of the hazard quotients is the hazard index. 
The toxicity value for hexavalent chromium was conservatively used. 
The toxicity value for methylmercury was conservatively used. 

The designation of l.OE-03 is equivalent to 1.0 x 10·3 or 0.00 I. 

na 0.000016 
na 0.00037 

0.000093 

NCEA 
IRIS 0.000022 
Total = 0.0006 

Cancer 
Risk 

NC 
NC 
NC 

NC 
2.SE-09 
5.3E-10 
3E-09 

EPA Region 6. Human Health Medium-Specific Screening Levels. Last updated November 2001. 
EPA Integrated Risk Information System. Online. May I, 2002. 
milligrams per kilogram per day 
carcinogenic data not available 
Not applicable, constituent is a Class "D" carcinogen (not known to be carcinogenic to humans). 
Not calculated; constituent is non-carcinogenic or no toxicity data exist 
National Center for Environmental Assessment 
reference dose 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

.. .,ocatioa Sample Date Metbod Pan meter El!&: Valae Un ifs EPA Oualifier 

OJ>.SO..A-411 1n4/2001 CLP_SOLIDS Percent Solids 74.4 % 

SW6010B Antimony u 2.66 IDWkg 

Arsenic u 2.66 IDWkg 

BarilBll 43.9 IDWkg 

Beryllium B 0.133 IDWkg 

Cadmium B 0.226 IDWkg 

Oiromium 3.92 IDWkg 

Copper 10.9 IDWkg 

Lead 6.97 IDWkg. J 

N"ickel 2.69 IDWkg 

Selenium u 2.66 IDWkg 

SiMr u 0.398 IDWkg 

SW7471A Men:ury u 0.036 IDWkg 

SW8330 1,3,S-Trinitrobeozcnc u 100 DA 

1,3-Dinibobemene u 100 DA 

2,4,6-Triaitrotolueoe u 100 DA 

2,4-Dinitrotoluenc u 100 DA 

2,6-Dinitrotolucne, 2,6-DNT u 100 ·~ 

2-Amino-4,6-Dinitrotoluene u 100 DA 

4-Amino-2,6-Dinitrotoluene u 100 DA 

HMX u 200 DA 

m-Nibotoluene u 200 DA 

Nilrobcnzene u 100 DA 

o-Nitrotolucne u 200 DA 

· p-N"drololucne u 200 DA 

Pentaciytbritol Tctraoitrate u 500 DA 

RDX 78S DA 

Tctiyl u 200. DA 

SW8332 N"droglycerinc J 4250 DA J 

OJ>.SO..A-GlD CLP_SOLIDS Perccnt Solids 892 % 

SW6010B Antimony u 2.16 ~ 

Arsenic B 0.656 . ~ 

cPA Qualifier J • estimated detect llased oa QC criteria Pagelof12 

EPA Qualifier UJ • estimated llCRHletect llased oa QC cri~ria 
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Third Quarter 2001 
Analytical Sample Results 

!iCA)Cation ~meleDate Method Parameter Flag Vaine UaUs EPA Q!alifier 

OD-SO-A-OID 711412001 SW6018B Barium 38.3 mg/kg 

Belyllium B 0.138 mg/kg 

Cadmium B 0.172 mg/kg 

. Cbromilim 3.44 mg/kg 

Copper 9.52 mg/kg 

Lead 4.66 mg/kg 1 

N"u:kel 2.43 mg/kg 

Selenium u 2.16 mg/kg 

Silver u 0.324 mg/kg 

SW7471A Men:my u 0.032 mg/kg 

SW8330 1,3,S.. Trinitrobeoziene u 100 . 1lflkg 

1,3-Diaiuobam:ne u 100 uA 

2,4,6-Triailrotoluene u 100 1lflkg 

2,4-Dinilrotolucne u 100 1lflkg 

2,6-Dinilrotoluenc, 2,6-DNr u ·100 1lflkg 

2-Amin0-4,6-Dinilrotolucoc u 100 1lflkg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 Ilg/kg 

m-N"llrotoluenc u 200 Ilg/kg 

N"ttrobeazcnc u 100' Ilg/kg 

o-Nitrotoluenc u 200 ug/kg 

p-N"drotllluene u 200 Ilg/kg 

Peataclylhritol Tetranitrate u soo ug/kg 

RDX 769 u~ 

Telly) u 200 ug/kg 

SW8332 N"~ 15900 ug/kg ] 

OD-SO-A-02 CLP_SOLIDS Pallellt Solids 89 % 

SW60IOB Antimony u 224 m~ 

Arscoic B 0.801 mg/kg 

Barium 33.S mg/kg 

Beiyllium B 0.111 mg/kg 

Cadmium u 0.336 mg/kg 

6 A Qualifier J "' estimated detect based OD QC criteria Pagel of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter ~001 
Analytical Sample Results 

'1.ocatioa Sample Date Method Pan meter fl!: Value Units EPA Oaalifier 

OD-SO-A-02 711412001 SW6010B Ciromium 2.79 mg/kg 

Copper 5.31 mg/kg 

1.-1 2.56 mg/kg ] 

Nictd 1.71 mg/kg 

Sdcnimn u 2.24 mg/kg 

Silva- u 0.336 mg/kg 

SW7471A Mercury u 0.033 mg/kg 

SW8330 1,3,.S. Tiiuibubeuzeu.: u 100 ~ 

1,3-DinRrobcazmc u 200 uWkg 

2,4,6-Trinitrotolucnc u 100 ~ 

2,4-Dioitrotolucoc u 100 ~ 

2,6-Dinitrotoluene, 2,6-DNT u 100 ~ 

2-Amino-4,6-Dinitrotoluen u 100 ~ 

4-Amiao-2,6-Diailrotoluene u 100 ~ 

HMX u 200 ~ 

m-N"llrOtOluene u 200 ~ 

N"drobcmmc ] 56.6 ~ 

o-Nitrotolucnc u 200 ~ 

p-Nitrotolucnc u 200 ~ 

Peotaecytbritol Tetnmitrate u 500 ~ 

ROX u 200 ~ 

Tellyl u 200 ~ 

SW8332 Nitroglycerine u 5610 ~ 

OD-SO-A-03 CLP_SOLIDS Percent Solids 88.3 % 

SW6010B Antimony u 2.21 mg/kg 

Arsenic u 2.21 mg/kg 

Bari1im 31.1 mg/kg 

Beiyllium B 0.083 mg/kg 

Cadmium B 0.08 mg/kg 

Cuomium 14.2 mg/kg 

Copper 3.36 mg/kg 

Lead 2.44 mg/kg ] 

EPA Qualifier J • estimated detect based OB QC criteria Page3ofl2 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

r 
Third Quarter 2001 

Analytical Sample Results 

·Location Samele Date Method Parameter El!I. Vaine Units EPA Qualifier 

OD-SO-A-03 7/1412001 SW6010B Nickel 7.S2 mg/kg 

Selcniwn u 2.21 mg/kg 

Silver u 0.332 mg/kg 

SW7471A Mercury u 0.032 mg/kg 

SW8330 1,3,S-Trinitrobc:azenc u 100 uglkg 

1,3-Dinitnlbctm:nc u 100 uglkg 

2,4,6-Trinitrotolueoc u 100 uglkg 

2,4-Dinitrotoluenc u 100 uglkg 

2,6-Dioitrotolucnc, 2,6-DNT u 100 uglkg 

2-Amino-4,6-Dinitrotolueoc u 100 uglkg 

4-Amino-2,6-Dinitrotoluene u ,100 uglkg 

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nilrobeozene u 100 uglkg 

o-Nitrotolueoe u 200 uglkg 

p-Nitrotoluenc u 200 uglkg 

Peotaetytbritol Tetranitrate u soo uglkg 

RDX 1 80.3 uglkg 

Telly! u 200 uglkg 

SW8332 N"~ . 9680 uglkg 

OD-SO-A-04 CLP_SOLIDS Pereent Solids 89 % 

SW6010B Antimony u 2.16 mg/kg 

Arsenic u 2.16 mg/kg 

Bariwn 36.4 mglkg 

Beiylliwii B 0.142 mglkg 

Cadmiwn B 0288 mglkg 

Chromium 3.3S mglkg 

Copper 9.4S mglkg 

Lead 3.22 mglkg 1 

Nickel 22S mglkg 

Seleniwn u 2.16 mglkg 

Silver u 0.324 mg/kg 

EPA Qualifier J • estimated detect based on QC criteria Page4 of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location SamoleDate Method Pan meter Flag Y!!!t Units EPA Qualifier 

OJ>..SO..A-04 7114/2001 SW7471A Men:my u 0.031 mg/kg 

SW8330 1,3,5-Trinitrobcmenc u 100 ug/kg 

1,3-Dinitrobcm.enc u 100 ug/kg 

2,4,6-Trinitrotoluenc u 100 ug/kg 

2,4-Dioitrotoluene u 100 ug/kg 

· 2,6-Dinitrotoluenc, 2,6-DNT u 100 ug/kg 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Diuitrotoluenc u 100 ug/kg 

HMX U' 200 ug/kg 

m-Nitrotolueoe u 200 ug/kg 

}fdrobenzmc J 62.8 ug/kg 

o-Nitrololuene u 200 ug/kg 

p-Nicrololucnc u 200 ug/kg 

Peataeiytbritol Tetranittate u soo ug/kg 

ROX SSS ug/kg 

Telly) u 200 ug/kg 

SW8332 N"Jtroglycerine 31800 ug/kg 

OJ>..SO..B-01 CLP_SOLIDS Pen:eat Solids 88.8 % 

SW6010B Antimony u 2.23 mg/kg 

Arseoic: B 0.712 mg/kg 

Barium 36.7 mg/kg 

Betyllium B 0.141 mg/kg 

CadmilDll B 0.24S mg/kg 

Oiromium 4.S6 mg/kg 

~ 6.31 mg/kg 

Lead 2.63 mg/kg ] 

N'ickcl 3.13 mg/kg 

Selenium u 2.23 mg/kg 

sa- u 0.334 mg/kg 

SW7471A Men:my u 0.035 mg/kg 

SW8330 l,3.S-Trinitrobeo7.el u 100 ug/kg 

1,3-Dinilrobeiiune u 100 ug/kg 

EPA Qualifier J = estimated detect based 1111 QC criteria PageSofU 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Pan meter F1ag Value Units EPA Qualifier 

OD-SO-B-01 7/141J001 SW8330 2,4,6-Trinitrotoluenc u 100 uglkg 

2,4-Dinitrotolucnc u 100 uglkg 

2,6-Dinitrotoluene, 2,6-DNT u 100 uglkg 

2-Amino-4,6-Dinitrotolueoe u 100 uglkg 

4-Amioo-2,6-Dinitrotoluene u 100 uglkg 

HMx' u 200 uglkg 

m-Nitrotolucne u 200 uglkg 

NillObeaw u 100 uglkg 

o-Nitrotolucne u 200 ugfkg 

p-N"lln>toluene u 200 uglkg 

PentaclydRitol Tclraailrate u soo uglkg 

RDX 596 uglkg 

Tdlyl u 200 uglkg 

SW8332 N"~ u 5630 ugfkg 

OD-SO-B-02 CLP_SOLIDS Percent Solids 88 % 

SW'910B Antimony u 227 mglkg 

Arsenic B 1.07 mglkg 

Barimn 34.4 mglkg 

Beiyllium B 0.113 mg/kg 

Cadmiwn B 0.197 mglkg 

Chromium 2.89 mglkg 

Copper- 4.29 mg/kg 

Lead 2 mg/kg 1 

N"Jclcel 2.7 q'lcg 

Selenium u 227 mg/kg 

Silva- 0.589 mg/kg 

SW7471A Men:my u 0.033 mg/kg 

SW8330 1,3,5-Trinitrobenzcnc u 100 uglkg 

1,3-Dinitrobeozcoe u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluenc u 100 uglkg 

2,6-Dinitrotoluenc, 2,6-DNT u 100 uglkg 

EPA Qualifaer J • estimated detect based 1111 QC criteria Page6of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Logtion SamoleDate MetbOd Parameter !lg Value Units EPA Qualifier 

OJ>..SO..B-02 7/14/2GOI SW8330 2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-Nilrotolueoc u 200 ug/kg 

N"llrobeazeoc u 100 ug/kg 

o-Nrtrotoluene u 200 ug/kg 

p-Nrtrotoluene u 200 ug/kg 

Pc:ntaclythritol Tdranitmte u soo ug/kg 

RDX 347 ug/kg 

Telly! u 200 ug/kg 

SW8332 N"drog):yccrine u 5690 ug/kg 

· ... ~· 
OJ>..SO..B-03 CLP_SOLIDS Patent Solids 88.7 % 

SW60108 Anlimooy u 2.24 mf/kg 

Arsenic B 0.903. mf/kg 

Barium 42.3 m!Vkg 

Beiylli1Jln B 0.17S mg/kg 

Cadmium B 0.IS4 mf/kg 

Cliromium 3.89 mf/kg 

CqlpCI' 4.69 mf/kg 

Lead 2.BS mf/kg ] 

Niclcd 2.63 mf/kg 

Selenium u 2.24 mf/kg 

Silver u 0.336 mf/kg 

SW7471A Mercwy u 0.033 mf/kg 

SW8330 1,3,S-Tiinibubenz.eue u 100 ug/kg 

1,3-Diuitrobcmcne u 100 ug/kg 

2,4,6-Trinitrotolucnc u 100 u!Vkg 

2,4-Dinitrotolueoc: u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX 360 ug/kg 

EPA Qualifier J -= estimated detect based on QC criteria Page7ofll 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OJ>.SO..B-03 711412001 SW8330 m-N"drotoluene u 200 ugllcg 

Nitrobenunc u 100 ugllcg 

o-Nrtrotoluene u 200 ugllcg 

p-N"rtrotoluenc u 200 ugllcg 

Pentaerythritol Teenmitrate u soo ugllcg 

RDX ] lOS ugllcg 

Telly) u 200 ugllcg 

SW8332 N"rtroglycerinc u S640 ugllcg 

OJ>.SO..B-04 CLP_SOLIDS Pm:cnt Solids 87 % 

SW6010B Antimony u 2.24 mg/kg 

Arsenic B 0.614 mg/kg 

Barium 30.9 mg/kg 

Beryllium B 0.076 mWki 

cadmium u 0.336 mg/kg 

Ciromimn 2.1 mg/kg 

Cq>per 2.16 mg/kg 

Lead B 1.07 mg/kg ] 

Nickel 1.22 mg/kg 

Selenimn u 2.24 mg/kg 

Silver u 0.336 mg/kg 

SW747iA Men:wy u 0.034 mg/kg 

SW8330 1,3,S-Triuilrobemene u 100 ugllcg 

1,3-Dioitrobenz.cne u 100 ugllcg 

· 2,4,6-Triuitrotoluene u 100 ugllcg 

2,4-Dioitrotoluene u 100 ugllcg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ugllcg 

2-Amino-4,6-Dinitrotolueue u 100 ugllcg 

4-Amino-2,6-Dinitrololuene u 100 ugllcg 

HMX u . 200 ugllcg 

m-Nitrotoluene u 200 ug/lcg 

Nitrobcozcnc u 100 uglkg 

o-N"llrotolucne u 200 ugllcg 

EPA Qualifier J • estimated detect based OR QC criteria Page8of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Pan meter Flag Vaine Units EPA Qualifier 

OD-SO-B-04 7n412001 SW8330 p-Nllrotoluenc u 200 ur/kg 

Pentactythritol Tctnmitrate u soo ur/kg 

ROX u 200 ur/kg 

Tcbyl u 200 ur/kg 

SW8332 N"~ u 5740 ur/kg 

OJ>.SO..C.Ol CLP_SOLIDS PallClll Solids 89.9 % 

SW6010B .Antimony u 2.16 mglkg 

Arsenic B 1.17 mglkg 

Barium 47:2 mglkg 

Beiyllium 0:217 mglkg 

Cadmium B 0:203 mwq 

Ouomium S.01 _mglkg 

Copper 44 mwq 

~ 3:27 mwq ] 

Nickd 3.61 mglkg 
~ 

Selenium u 2.16 mwq 

Silver u 0.324 mglkg 

SW7471A Mercury u 0.031 mg/kg 

SW8330 1,3.S-Trinitrobemene u 100 ur/kg 

1,3-~ u 100 ur/kg 

2,4,6-Trinitrotoluene u 100 ur/kg 

2,4-Dinitrotoluene u 100 ur/kg 

2,6-Dinitrotoluene, 2,6-DNr u 100 ur/kg 

2-Amino-4,6-Dinitrotolueoe u 100 ur/kg 

4-Amino-2,6-Dinitrotoluenc u 100 ur/kg 

HMX u 200 ur/kg 

m-Nitrotoluene u 200 ur/kg 

Nitrobenzene u 100 ur/kg 

o-Nitrotolucoe u 200 ur/kg 

p-Nitrotoluene u 200 ur/kg 

Pentaerythritol Tctraoitrate u 500 ur/kg 

ROX u 200 ur/kg 

EPA Qualifier J • estimated detect based oa QC criteria Page9of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date ~ Parameter Flag Value Units EPA Qualifier 

01).5().C.Ol 7114/lOOl· SW8330 Tebyl u 200 ug/kg 

SW8332 Nllroglycerine u 5560 ug/kg 

OJ)..5().C.02 CLP_SOLIDS Percent Solids 72.5 % 

SW6010B Antimony u 2.73 mg/kg 

Arsenic B 2.09 mglkg 

Bariwn 74.8 mglkg 

Betyllium 0.409 mglkg 

Cadmimn B 0.368 mglkg 

Oiromium 8.7 mglkg 

Copper 11.l mglkg 

lad 8.79 mglkg ] 

Nldcd 6.01 mglkg 

Seleoium u 2.73 q'kg 

silver ( u 0.41 mglkg 

SW7471A Mercury B 0.019. mg/kg 

SW8330 1,3,S-Trinitrobeozene u 100 ug/kg 

1,3-Dioitrobcomie u 100 ug/kg 

2,4;6-Trinitrotoluene .U 100 ug/kg 

2,4-Dioitrotoluenc u 100 ug/kg 

2,6-Dioitrotoluene, 2,6-DNT u 100 ug/kg . 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Dioitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobeozene 167 ug/kg 

o-Nttrotoluene u 200 uglkg 

p-Nitrotoluene u 200 ug/kg 

Pentaeiytbritol Tetraoitrate u 500 uglkg 

RDX u 200 uglkg 

Tetiyl u 200 ugllcg 

SW8332 Nllroglycerine u 6900 uglkg 

"~ CLP_SOLIDS Percent Solids 71.2 % 

EPA Qualifier J • estimated detect hued OD QC criteria Page 10 of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Metllod Parameter F1ag Vaine Units EPA Qualifier 

OJ>-SO..C.413 71141.2001 SW'4110B Antimony u 2.72 mg/kg 

Arsenic u 2.72 mg/kg 

Barium 31.2 mg/kg 

Beiyllium B 0.095 mg/kg 

Cadmium B 0.122 mg/leg 

Cbrumimu 2.56 mg/kg 

Coppel" 3.26 mg/leg 

Lead 2.04 mg/kg 1 

lftdcel 1.76 mg/kg 

Selenium u 2.72 mg/kg 

Silv« u 0.407 mg/leg 

SW7471A Mercmy u 0.032 mg/kg 

SW8330 1,3,S.. Trinitrobcoz.ene u 100 ug/kg 

1,3-Dinitrobeoz.ene u 100 ug/kg 

2,4,6-Trinitrotolueoe u 100 ug/kg 

2,4-Dinitrotolueue u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Amiuo-4,6-Dioitrotolueue u 100 ug/kg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-lfrtrotolueoe u 200 ug/kg 

Nitrobeoz.eue u 100 ug/kg 

~Nitrotolueue u 200 ug/kg 

p-Nitrotolueue u 200 ug/kg 

Peutaciytbritol Tetranitrate u 500 ug/kg 

RDX u 200 ug/kg 

Telly! u 200 ug/kg 

SW8332 Nitroglycc:riue u 7020 ug/kg 

OD-SO-C-IM CLP_SOLIDS Perceut Solids 82.6 ·% 

SW6010B Antimony u 2.34 mg/kg 

Arseuic B 1.91 mg/kg 

Barium 66.4 mg/kg 

EPA Qualifier J = estimated detect based OD QC criteria Pagell of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter ~ Valae Units EPA Qualifier 

OD-50-C-04 711412001 SW6010B Beiyllium 0.344 mw'kg 

Cadmitan 0.812 mw'kg 

Oiromium 7.84 mw'kg 

Copper 12.8 m!Vkg 

Lead 9.23 mw'kg 1 

Nldcel S21 mw'kg 

Selenium u 2.34 mw'kg 

Silvec u 0.3Sl mw'kg 

SW7471A Memuy u 0.034 mw'kg 

SW8330 - 1,3,S.. Trinitrobcmene u 100 ug;lkg 

1,3-Dioitrobcmmc u 100 ug;lkg 

2,4,6-Trinitrotolucnc u 100 ug;lkg 

2,4-Dinitrotolucnc u 100 ug;lkg 

2,6-Dinitrotolucae, 2,6-DNT u 100 ug;lkg 

2-Amino-4,6-DiDitrotoluene u 100 ug;lkg 

4-Amino-2,6-Dinitrotolucnc u 100 ug;lkg 

HMX u ·200 ug;lkg 

m-Ndrotolucnc u 200 ug;lkg 

Nitrobenzcoe 114 ug;lkg 

o-Ndrotoluene u 200 ug;lkg 

p-Ndrotolucnc u 200 ug;lkg 

Pentaeiylbritol Tetranitrate u soo ug;lkg 

RDX u 200 ug;lkg 

Tebyl u 200 ug;lkg 

SW8332 Nrtroglycerioe u 5600 ug;lkg 

EPA Qualifier J • estimated detect based oa QC ~ria Page 12 ofl2 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Equipment Blank Results 

J,oeatloa Sample Date Method Parameter Flag value Units 

OD-EB-01 711412001 SW6010B Antimouy u 20 ug.IL 

Arsenic u 20 ug/L 

Bariwn B 0.902 ug.IL 

BclyUium u 2 ug.IL 

Cadmium u 3 ug.IL 

Chromium B 2.06 ug.IL 

Copper u 10 ug.IL 

Lead B 2.6S ug.IL 

ijickel u 10 ug.IL 

Selenium B 3.48 ug.IL 

Silva' u 3 ug.IL 

SW7470A Mcmny u 0.2 ug.IL 

SW8330 1,3,S-Trinitrobenzene . u 0.26 uW'L 

1,3-Diuitrobenzeue u 0.26 ug.IL 

2,4,6-TrinitrotoluCnc u 0.26 ug.IL 

2,4-Dinitrotoluene u 0.26 ug.IL 

2,6-Dinitrotoluene, 2,6-DNr u 026 ug.IL 

2-Amino-4,6-Dinitrotoluene u 0.26 ug.IL 

4-Amino-2,6-Dinilrotolueoe u 026 ug.IL 

HMX u 0519 ug.IL 

m-Nitrotoluene u O.Sl9 ug.IL 

Nitrobenuno u 026 ug.IL 

o-Nitrotoluene u O.Sl9 . ug.IL 

p-Nrtrotoluene u 0.519 ug.IL 

Pcntaerytbritol Tcttauitrate u 1.3 ug.IL 

RDX u O.Sl9 ug/L 

Tebyl u O.Sl9 ug.IL 

SW8332 Nitroglycerine u 2000 ug.IL 

Page 1 ofl 



APPENDIXB 

Risk Evaluation Calculation Sheet 



EOD Exposure Scenario 

Noncarcinogenic Risk: 

C·EF·ED· IRSa ·FC 
Intake (mg I kg Id)= l0

6 

BW0 ·ATn 

Carcinogenic Risk~ 

HQ= Intake 
RfDo 

C·EF·ED· IRSa ·FC 
Intake (mg I kg Id)= 

106 

BWQ ·ATC 

CR = Intake · CSF
0 

Exposure Variables 
Conversion factor {mg/kg) 
Body weight, adult (kg) 
Constituent concentration in soil {mg/kg) 
Cancer risk 
Oral Slope factor [(mg/kg/d}"1

] 

Exposure duration, total (y) 
Exposure frequency (d/y) 
Fraction of soil ingested from contaminated area (unitless) 
Hazard quotient 
Ingestion rate of soil, adult {mg/d) 
Oral Reference dose (mg/kg/d) 
Averaging time carcinogens (d) (70 yrs x 365 days) 
Averaging time noncarcinogens (d) (5 yrs x 365 days) 
d=day 
kg = kilograms 
mg = milligrams 
y =year 

Value 
106 

70 
Constituent-specific 
Calculated 
Constituent-specific 
5 
40 
0.5 
Calculated 
100 
Constituent-specific 
25550 
1825 

Symbol 
106 

BWa 
c 
CR 
CSF0 

ED 
EF 
FC 
HQ 
IRS a 
RIDo 
A Tc 
ATn 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

AFB 

DQO 
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Foster Wheeler 

GPL 

LCS 

MDL 

MRL 

MS/MSD 

OD 

QA 

QC 

RDX 

RPD 

USAF 

µg/L 
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Air Force Base 

data quality objective 

United States Environmental Protection Agency 

Foster Wheeler Environmental Corporation 

GPL Laboratories, LLLP 

laboratory control sample 

method detection limit 

method reporting limit 

matrix spike/matrix spike duplicate 

Open Detonation 

quality assurance 

quality control 

Hexahydro-l ,3,5-trinitro-1,3,5-triazine 

relative percent difference 

United States Air Force 

micrograms per liter 
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EXECUTIVE SUMMARY 

On July 14, 2001, the 13th quarterly sampling event was conducted at the Holloman Air Force 

Base (AFB) 20,000-Pound Open Detonation (OD) Unit in accordance with the Holloman AFB 

Open Detonation Treatment Unit Sampling and Analysis Plan, Permit Attachment J (USAF, 

1996). Twelve soil samples and one field duplicate sample were collected from three different 

strata within the boundaries of the 20,000-Pound OD Unit and analyzed for metals and 

explosives by GPL Laboratories, LLLP (GPL), Gaithersburg, Maryland. Analytical methods for 

chemical analysis were taken from the latest revision of the United States Environmental 

Protection Agency (EPA) Test Methods for Evaluating Solid Waste, SW-846, Third Edition and 

Updates (EPA, 1986). These methods included: 

• Metals-EPA 601 OB 

• Mercury-EPA 7471A 

• Explosives-EPA 8330 

• Nitroamine explosives-EPA 8332 

Analytical results for the metals and explosive analyses are reported below the method reporting 

limit (MRL) and above the method detection limit (MDL). Sample concentrations reported 

below the MRL are identified with a "B" (metals) or a "J" (explosives) in the "Flag" data 

element field in the quality control (QC) and analytical data presented in Appendices A and B. 

The Foster Wheeler Environmental Corporation (Foster Wheeler) project chemist reviewed the 

field and laboratory QC data associated with the 13 soil samples (includes field duplicate) to 

determine the usability and defensibility of the 13th quarterly event analytical data. Review of 

the QC data indicated project measurement data were reliable and fulfilled project data quality 

objectives (DQOs). Sampling and analysis precision and accuracy for the 13th quarterly event 

analytical data were acceptable, and valid conclusions may be drawn from the field sample data. 
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1.0 SUMMARY OF QUALITY ASSURANCE DATA EVALUATION 

The laboratory QC samples associated with the 20,000-Pound OD Unit sample analyses include 

method blanks, laboratory control samples (LCSs ), matrix spike/matrix spike duplicate 

(MS/MSD) samples, and laboratory duplicate samples. The method blanks were used to assess 

potential contamination in the laboratory, and the other types of laboratory QC samples were 

used to measure the analytical method precision and accuracy. A field duplicate sample and 

equipment rinse blank sample were also collected and analyzed to evaluate the precision 

associated with the field sampling and laboratory analysis and assess potential cross

contamination of equipment during sampling. The results of the laboratory and field QC data 

analyses are presented in Section 1.0 of this report. 

The data review procedures used for the 20,000-Pound OD Unit were performed in accordance 

with the Holloman AFB Final Work Plan Addendum for 20,000-Pound Open Detonation Unit 

(Foster Wheeler, 1999) and the EPA Contract Laboratory Program National Functional 

Guidelines for Organic and Inorganic Data Review (EPA, 1994a; 1994b ). One hundred percent 

of the analytical data were reviewed for the following criteria: 

• Completeness of data deliverables 

• Extraction and analysis holding times 

• Method blank data 

• LCS recovery 

• MS/MSD recovery 

• System monitoring compounds 

• Laboratory duplicate sample 

• Field duplicate sample 

• Equipment rinse blank sample 

• Overall data assessment and usability 

The results of the data validation procedure were documented and are maintained in the project 

files. A summary of these results is presented in Section 2.0 of this report. 
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Following the data validation procedure, the appropriate validation qualifiers were appended to 

the project analytical database in the "EPA Qualifier" data element field. The qualifiers that may 

be used for the 20,000-Pound OD Unit include J, R, and B: 

J-Positive value is considered to be an estimate based on associated QC data. 

UJ-Nondetect value is considered to be an estimate based on associated QC data. 

R-V alue is considered unreliable and is unusable based on associated QC data. 

B-Value is associated with method or equipment blank contamination. 

Based on the QC sample data, the appropriate data qualifiers were appended to the analytical 

data results for the 13th quarterly sampling event. The QC data indicated the control mechanisms 

were effective in ensuring measurement data reliability within the expected limits of sampling 

and analytical error. 

1.1 DATA DELIVERABLES 

Data completeness is evaluated through review of the hardcopy analytical data packages in 

comparison with the chain-of-custody record and the electronic data file. The deliverables are 

reviewed for completeness to ensure that all samples submitted to the laboratory for analysis 

have been reported and documented. From the quality assurance (QA) review of the hardcopy 

data packages and the electronic data file, all project analytical documentation was determined to 

be complete. A data deliverable completeness objective of 100 percent was achieved. 

1.2 HOLDING TIMES 

Representativeness of the data is determined through review of sample extraction and analysis 

holding times in conjunction with review of the blank data in accordance with the EPA analytical 

method holding time guidelines. All extractions and analyses were performed within the holding 

time guidelines for the 13th quarterly sampling event. 

1.3 LABORATORY METHOD BLANK SAMPLES 

Laboratory method blank samples were analyzed with each batch of field samples collected for 

each analytical method and evaluated as part of the validation process. No detections were 

reported above the MRL in the method blank samples for explosives and metals for the 13th 

quarterly sampling event. The representativeness of the data based on method blank data results 
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was 100 percent for data reported above and below the MRL. Method blank data are presented 

in Appendix B. 

1.4 LABORATORY CONTROL SAMPLES 

The LCSs were analyzed with each batch of field samples for each analytical method. The LCS 

spike recoveries reported at concentrations above or below the method-specific control limits 

will result in qualification of those analytes in the associated field samples. The LCS data are 

used in conjunction with the MS/MSD recovery data and the system monitoring compound 

recoveries (explosives) to determine the accuracy of the analytical data. The LCS recoveries for 

all metals and explosives were within the method control limits. LCS spike recoveries indicated 

a high level of accuracy associated with the analytical data. LCS spike recoveries are presented 

in Appendix B. 

1.5 MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE SAMPLES 

Laboratory MS/MSD samples were analyzed at a frequency of one per batch of field samples for 

the explosives methods and MS samples were analyzed at a frequency of one per batch of field 

samples for the metals methods. The MS/MSD sample recoveries were evaluated in 

conjunction with the other batch QC sample recoveries to determine the need for qualification of 

analytical data. The MS/MSD recoveries for explosives and the MS recoveries for metals were 

within the method-specific control limits. MS/MSD recoveries indicated no matrix interference 

associated with the sample analyses. MS/MSD sample recoveries are presented in Appendix B. 

1.6 SYSTEM MONITORING COMPOUNDS 

System monitoring compounds, also known as surrogate spike compounds, are used for the 

explosives analyses to monitor the performance of an individual sample during extraction and 

analysis. Surrogate spike recoveries were evaluated for explosives, EPA methods 8330 and 

8332. Surrogate spike recoveries for both methods were within the method control limits. 

1.7 LABORATORY DUPLICATE SAMPLE RESULTS 

One laboratory duplicate sample was analyzed for each of the metals methods to evaluate 

analytical method precision. The relative percent difference (RPD) between the duplicate and 

the primary sample was calculated and compared to the laboratory-established method control 

criteria (20 percent). Based on the results of the laboratory duplicate sample, the RPDs for 
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metals were within the 20 percent RPD criteria with the exception oflead (47.4 percent). 

Sample detections for lead were J-qualified, signifying estimated data. The laboratory duplicate 

sample data indicated a high level of precision associated with the sample analyses. 

1.8 FIELD DUPLICATE SAMPLE RESULTS 

One field duplicate soil sample (OD-SO-A-01) was collected for the 13th quarterly sampling 

event and analyzed for metals and explosives. There were two detections of explosives in the 

field sample and the corresponding duplicate sample. The hexahydro-l,3,5-trinitro-1,3,5-triazine 

(RDX) detections were within the 50 percent RPD criteria. Nitroglycerine was also detected in 

both the field sample and the field duplicate sample; however, the RPD does not meet criteria 

(115 percent). As a result, the nitroglycerine detection in sample OD-SO-A-01 was J-qualified, 

signifying estimated data. All metals detections above the MRL were within the 50 percent RPD 

criteria. The field duplicate data indicated a high level of precision associated with the field 

sampling and laboratory analyses. Field duplicate sample results and field sample data are 

presented in Appendix A. 

1.9 EQUIPMENT RINSE BLANK RESULTS 

Equipment rinse blank samples are collected to assess cross-contamination of equipment during 

sampling activities. One equipment rinse blank sample was collected for the 13th quarterly 

sampling event and analyzed for explosives and metals. There were no detections of explosives 

or metals reported above the MRL in the equipment blank sample. Detections of metals reported 

below the MRL included chromium at 2.06 micrograms per liter (µg/L), barium at 0.092 µg/L, 

lead at 2.65 µg/L, and selenium at 4.48 µg/L. These low-level detections did not result in 

qualification of sample data. Equipment rinse blank data indicated cross-contamination of 

sampling equipment did not occur during sampling activities. Equipment rinse blank data are 

presented in Appendix A. 

2.0 DATA ASSESSMENT AND USABILITY 

As a result of the data validation procedure, it was determined that 4 percent of the analytical 

data for the 13th quarterly sampling event were qualified as estimated; however, these data are 

still usable to achieve the project DQOs. The percent of J-qualified data is based on the number 

of estimated analytical values (13) compared to the total number of analytical field sample values 
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(336) for the event. Review of the QC data associated with the field sample data indicates all 

analytical data for the 20,000-Pound OD Unit 13th quarterly sampling event are valid and fulfill 

project DQOs. Analytical data are usable to determine that operation of the 20,000-Pound OD 

Unit is not imposing environmental impact to soils above risk-based cleanup levels. A data 

completeness objective of 100 percent was achieved for the 13th quarterly sampling event. 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

!&£!!i!!! Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-A-01 7/1412001 CLP_SOLIDS Percent Solids 74.4 % 

SW6010B Antimony u 2.66 mW!cg 

Arsenic u 2.66 mW!cg 

Barium 43.9 mW!cg 

Beiyllium B 0.133 mW!cg 

Cadmium B 0.226 mW!cg 

Chromium 3.92 mW!cg 

Copper 10.9 mW!cg 

Lead 6.97 mW!cg 

Nickel 2.69 mW!cg 

Selenium u 2.66 mW!cg 

Silver u 0.398 mW!cg 

SW7471A Mercury u 0.036 mW!cg 

SW8330 1,3,5-Trinitrobenzene u 100 uW!cg 

1,3-Dinitrobenzene u 100 uW!cg 

2,4,6-Trinitrotoluene u 100 uW!cg 

2,4-Dinitrotoluene u 100 uW!cg 

2,6-Dinitrotoluene, 2,6-DNT u 100 uW!cg 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Arnino-2,6-Dinitrotoluene u 100 uW!cg 

HMX u 200 uW!cg 

m-Nitrotoluene u 200 uW!cg 

Nitrobenzene u 100 uW!cg 

o-Nitrotoluene u 200 uW!cg 

p-Nitrotoluene u 200 uW!cg 

Pentaerythritol Tetranitrate u 500 uW!cg 

ROX 785 uW!cg 

Tetryl u 200 uW!cg 

SW8332 Nitroglycerine 4250 uW!cg 

OD-SO-A-01D CLP_SOLIDS Percent Solids 89.2 % 

SW6010B Antimony u 2.16 mW!cg 

Arsenic B 0.656 mW!cg 

EPA Qualifier J = estimated detect based on QC criteria Page 1of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

'.~,. 

Location EPA Qualifier Sample Date ~ Parameter Flag .Y!.l.!!! Units 

OD-SO-A-010 711412001 SW6010B Barium 38.3 mg/kg 

Beryllium B 0.138 mg/kg 

Cadmium B 0.172 mg/kg 

Chromium 3.44 mg/kg 

Copper 9.52 mg/kg 

Lead 4.66 mg/kg 

Nickel 2.43 mg/kg 

Selenium u 2.16 mg/kg 

Silver u 0.324 mg/kg 

SW7471A Mercury u 0.032 mg/kg 

SW8330 1,3,5-Trinitrobenzene u JOO uglkg 

J ,3-Dinitrobenzene u JOO uglkg 

2,4,6-Trinitrotoluene u JOO uglkg 

2,4-Dinitrotoluene u JOO uglkg 

2,6-Dinitrotoluene, 2,6-DNT u JOO uglkg 

2-Amino-4,6-Dinitrotoluene u JOO uglkg 

4-Amino-2,6-Dinitrotoluene u JOO uglkg 

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u JOO uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg 

RDX 769 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerine J5900 uglkg J 

OD-SO-A-02 CLP_SOLIDS Percent Solids 89 % 

SW6010B Antimony u 2.24 mg/kg 

Arsenic B 0.801 mg/kg 

Barium 33.5 mg/kg 

Beryllium B O.lll mg/kg 

Cadmium u 0.336 mg/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 2of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

'"",'°•'!' """ Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-A-02 7/1412001 SW6010B Chromiwn 2.79 mg/kg 

Copper 5.31 mg/kg 

Lead 2.56 mg/kg J 

Nickel 1.71 mg/kg 

Selenium u 2.24 mg/kg 

Silver u 0.336 mg/kg 

SW7471A Mercury u 0.033 mg/kg 

SW8330 1,3,5-Trinitrobenzene u IOO ug/kg 

1,3-Dinitrobenzene u 200 ug/kg 

2,4,6-Trinitrotoluene u 100 ug/kg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Arnino-4,6-Dinitrotoluene u 100 ug/kg 

4-Arnino-2,6-Dinitrotoluene u JOO ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene J 56.6 ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerine u 5610 ug/kg 

OD-SO-A-03 CLP_SOLIDS Percent Solids 88.3 % 

SW6010B Antimony u 2.21 mg/kg 

Arsenic u 2.21 mg/kg 

Bariwn 31.1 mg/kg 

Berylliwn B 0.083 mg/kg 

Cadmiwn B 0.08 mg/kg 

Chromium 14.2 mglkg 

Copper 3.36 mg/kg 

Lead 2.44 mg/kg J 

EPA Qualifier J = estimated detect based on QC criteria Page 3of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

,« 

Location Sample Date .Ms!l!fil! Parameter Flag Value !l.!!.i!! EPA Qualifier 

OD-SO-A-03 711412001 SW6010B Nickel 7.52 mg/kg 

Seleniwn u 2.21 mg/kg 

Silver u 0.332 mg/kg 

SW7471A Mercwy u 0.032 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 ug/kg 

1,3-Dinitrobenzene u IOO ug/kg 

2,4,6-Trinitrotoluene u 100 ug/kg 

2,4-Dinitrotoluene u IOO ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u IOO ug/kg 

2-Amino-4,6-Dinitrotoluene u IOO ug/kg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

RDX 80.3 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerine 9680 ug/kg 

OD-SO-A-04 CLP_SOLIDS Percent Solids 89 % 

SW6010B Antimony u 2.16 mg/kg 

Arsenic u 2.16 mg/kg 

Bariwn 36.4 mg/kg 

Beryllium B 0.142 mg/kg 

Cadrniwn B 0.288 mg/kg 

Chrorniwn 3.35 mg/kg 

Copper 9.45 mg/kg 

Lead 3.22 mg/kg J 

Nickel 2.25 mg/kg 

Seleniwn u 2.16 mg/kg 

Silver u 0.324 mg/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 4of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-A-04 7114/2001 SW7471A Merclll)' u 0.031 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

1,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene, 2,6-DNT u 100 uglkg 

2-Amino-4,6-Dinitrotoluene u JOO uglkg 

4-Amino-2,6-Dinitrotoluene u 100 uglkg 

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene 62.8 uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg 

RDX 855 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerine 31800 uglkg 

OD-SO-B-01 CLP_SOL1DS Percent Solids 88.8 % 

SW6010B Antimony u 2.23 mg/kg 

Arsenic B 0.712 mg/kg 

Barium 36.7 mg/kg 

Beryllium B 0.141 mg/kg 

Cadmium B 0.245 mg/kg 

Chromium 4.56 mg/kg 

Copper 6.31 mg/kg 

Lead 2.63 mg/kg 

Nickel 3.13 mg/kg 

Selenium u 2.23 mg/kg 

Silver u 0.334 mg/kg 

SW7471A Merclll)' u O.D35 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

1,3-Dinitrobenzene u 100 uglkg 

EPA Qualifier J = estimated detect based on QC criteria Page S of 12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-B-01 711412001 SW8330 2,4,6-Trinitrotoluene u 100 ugtkg 

2,4-Dinitrotoluene u 100 ugtkg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ugtkg 

2-Amino-4,6-Dinitrotoluene u 100 ugtkg 

4-Amino-2,6-Dinitrotoluene u 100 ugtkg 

HMX u 200 ugtkg 

m-Nitrotoluene u 200 ugtkg 

Nitrobenzene u 100 ugtkg 

o-Nitrotoluene u 200 ugtkg 

p-Nitrotoluene u 200 ugtkg 

Pentaerythritol Tetranitrate u 500 ugtkg 

ROX 596 ugtkg 

Tetryl u 200 ugtkg 

SW8332 Nitroglycerine u 5630 ugtkg 

OD-SO-B-02 CLP_SOLIDS Percent Solids 88 % 

SW6010B Antimony u 2.27 mgtkg 

Arsenic B 1.07 mgtkg 

Barium 34.4 mgtkg 

Beryllium B 0.113 mgtkg 

Cadmium B 0.197 mgtkg 

Chromium 2.89 mgtkg 

Copper 4.29 mgtkg 

Lead 2 mgtkg 

Nickel 2.7 mgtkg 

Selenium u 2.27 mgtkg 

Silver 0.589 mgtkg 

SW7471A Mercury u 0.033 mgtkg 

SW8330 1,3,5· Trinitrobenzene u 100 ugtkg 

1,3-Dinitrobenzene u 100 ugtkg 

2,4,6-Trinitrotoluene u 100 ugtkg 

2,4-Dinitrotoluene u 100 ugtkg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ugtkg 

EPA Qualifier J = estimated detect based on QC criteria Page 6of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date ~ Parameter Flag .Y!!.!!£ Units EPA Qualifier 

OD-S0-8-02 711412001 SW8330 2-Amino-4 ,6-Dinitrotoluene u 100 uglkg 

4-Amino-2,6-Dinitrotoluene u 100 uglkg 

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol T etranitrate u 500 uglkg 

RDX 347 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerine u 5690 uglkg 

OD-S0-8-03 CLP_SOLIDS Percent Solids 88.7 % 

SW6010B Antimony u 2.24 mg/kg 

Arsenic B 0.903 mg/kg 

Barium 42.3 mg/kg 

Beryllium B 0.175 mg/kg 

Cadmium B 0.154 mg/kg 

Chromium 3.89 mg/kg 

Copper 4.69 mg/kg 

Lead 2.85 mg/kg 

Nickel 2.63 mg/kg 

Selenium u 2.24 mg/kg 

Silver u 0.336 mg/kg 

SW7471A Mercury u 0.033 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

1,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene, 2,6-DNT u 100 uglkg 

2-Amino-4,6-Dinitrotoluene u 100 uglkg 

4-Amino-2,6-Dinitrotoluene u 100 uglkg 

HMX 360 uglkg 

EPA Qualifier J = estimated detect based on QC criteria Page 7of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO..B-03 7/1412001 SW8330 m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

ROX 105 ug/kg 

Tettyl u 200 ug/kg 

SW8332 Nitroglycerine u 5640 ug/kg 

OD-SO-B-04 CLP_SOLIDS Percent Solids 87 % 

SW6010B Antimony u 2.24 mg/kg 

Arsenic B 0.614 mg/kg 

Barium 30.9 mg/kg 

Betyllium B 0.076 mg/kg 

Cadmium u 0.336 mg/kg 

Chromium 2.1 mg/kg 

Copper 2.16 mg/kg 

Lead B 1.07 mg/kg 

Nickel 1.22 mg/kg 

Selenium u 2.24 mg/kg 

Silver u 0.336 mg/kg 

SW7471A Merell!)' u 0.034 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 ug/kg 

1,3-Dinitrobenzene u 100 ug/kg 

2,4,6-Trinitrotoluene u 100 ug/kg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Arnino-4,6-Dinitrotoluene u 100 ug/kg 

4-Arnino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 8of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Mtl!!ill! Parameter Flag Y!l..!!£ lliill! EPA Qualifier 

OD-SO-B-04 7/1412001 SW8330 p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

RDX u 200 ug/kg 

Tettyl u 200 ug/kg 

SW8332 Nitroglycerine u 5740 ug/kg 

OD-SO-C-01 CLP_SOLIDS Percent Solids 89.9 % 

SW6010B Antimony u 2.16 mg/kg 

Arsenic B 1.17 mg/kg 

Barium 47.2 mg/kg 

Betyllium 0.217 mg/kg 

Cadmium B 0.203 mg/kg 

Chromium 5.07 mg/kg 

Copper 44 mg/kg 

Lead 3.27 mg/kg J 

Nickel 3.61 mg/kg 

Selenium u 2.16 mg/kg 

Silver u 0.324 mg/kg 

SW7471A MercUty u 0.031 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 ug/kg 

1,3-Dinitrobenzene u 100 ug/kg 

2,4 ,6-Trinitrotoluene u 100 ug/kg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Dinitrotoluene u 100 ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

RDX u 200 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 9of12 

EPA Qualifie1· UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-C-01 7/1412001 SW8330 Tetryl u 200 ug/kg 

SW8332 Nitroglycerine u 5560 ug/kg 

OD-SO-C-02 CLP_SOLIDS Percent Solids 72.5 % 

SW6010B Antimony u 2.73 mg/kg 

Arsenic B 2.09 mg/kg 

Barium 74.8 mg/kg 

Beryllium 0.409 mg/kg 

Cadmium B 0.368 mg/kg 

Chromium 8.7 mg/kg 

Copper J 1.1 mg/kg 

Lead 8.79 mg/kg 

Nickel 6.0J mg/kg 

Selenium u 2.73 mg/kg 

Silver u 0.4J mg/kg 

SW7471A Mercury B O.OJ9 mg/kg 

SW8330 J ,3,5-Trinitrobenzene u JOO ug/kg 

J ,3-Dinitrobenzene u JOO ug/kg 

2,4,6-Trinitrotoluene u JOO ug/kg 

2,4-Dinitrotoluene u JOO ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u 100 ug/kg 

2-Amino-4,6-DinitrotoJuene u JOO ug/kg 

4-Amino-2,6-Dinitrotoluene u JOO ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene J67 ug/kg 

o-NitrotoJuene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

ROX u 200 ug/kg 

TetryJ u 200 ug/kg 

SW8332 Nitroglycerine u 6900 ug/kg 

OD-SO-C-03 CLP_SOLIDS Percent Solids 71.2 % 

EPA Qualifier J = estimated detect based on QC criteria Page 10of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date Method Parameter Flag Value Units EPA Qualifier 

OD-SO-C-03 7/1412001 SW6010B Antimony u 2.72 mg/kg 

Arsenic u 2.72 mg/kg 

Barium 31.2 mg/kg 

Beryllium B 0.095 mg/kg 

Cadmium B 0.122 mg/kg 

Chromium 2.56 mg/kg 

Copper 3.26 mg/kg 

Lead 2.04 mg/kg 

Nickel 1.76 mg/kg 

Selenium u 2.72 mg/kg 

Silver u 0.407 mg/kg 

SW7471A Mercury u 0.032 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 ug/kg 

1,3-Dinitrobenzene u JOO ug/kg 

2,4,6-Trinitrotoluene u JOO ug/kg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene, 2,6-DNT u JOO ug/kg 

2-Amino-4,6-Dinitrotoluene u 100 ug/kg 

4-Amino-2,6-Dinitrotoluene u JOO ug/kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u JOO ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerine u 7020 ug/kg 

OD-SO-C-04 CLP_SOLIDS Percent Solids 82.6 % 

SW6010B Antimony u 2.34 mg/kg 

Arsenic B 1.91 mg/kg 

Barium 66.4 mg/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 11of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Analytical Sample Results 

Location Sample Date .M£!!!m! Parameter Flag Value Units EPA Qualifier 

OD-SO-C-04 7/14/2001 SW6010B Beryllium 0.344 mWlcg 

Cadmium 0.812 mWlcg 

Chromium 7.84 mWlcg 

Copper 12.8 mWlcg 

Lead 9.23 mWlcg 

Nickel 5.27 mWlcg 

Selenium u 2.34 mg/kg 

Silver u 0.351 mWlcg 

SW7471A Mercury u 0.034 mWlcg 

SW8330 1,3,5-Trinitrobenzene u 100 uWlcg 

1,3-Dinitrobenzene u 100 ug/kg 

2,4,6-Trinitrotoluene u 100 uWlcg 

2,4-Dinitrotoluene u 100 uWlcg 

2,6-Dinitrotoluene, 2,6-DNT u JOO ug/kg 

2-Arnino-4,6-Dinitrotoluene u 100 uWlcg 

4-Arnino-2,6-Dinitrotoluene u 100 uWlcg 

HMX u 200 uWlcg 

m-Nitrotoluene u 200 uWlcg 

Nitrobenzene 114 uWlcg 

o-Nitrotoluene u 200 uWlcg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 uWlcg 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerine u 5600 uWlcg 

EPA Qualifier J = estimated detect based on QC criteria Page 12of12 

EPA Qualifier UJ = estimated non-detect based on QC criteria 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Third Quarter 2001 
Equipment Blank Results 

Location Samole Date Method Parameter Flag Value Units 

OD-EB-01 7/1412001 SW6010B Antimony u 20 ug/L 

Arsenic u 20 ug/L 

Barium B 0.902 ug/L 

Beryllium u 2 ug/L 

Cadmium u ug/L 

Chromium B 2.06 ug/L 

Copper u 10 ug/L 

Lead B 2.65 ug/L 

Nickel u 10 ug/L 

Selenium B 3.48 ug/L 

Silver u 3 ug/L 

SW7470A Mercury u 0.2 ug/L 

SW8330 1,3,5-Trinitrobcnzene u 0.26 ug/L 

1,3-Dinitrobenzene u 0.26 ug/L 

2,4,6-Trinitrotoluenc u 0.26 ug/L 

2,4-Dinitrotoluene u 0.26 ug/L 

2,6-Dinitrotoluene, 2,6-DNT u 0.26 ug/L 

2-Amino-4,6-Dinitrotoluene u 0.26 ug/L 

4-Amino-2,6-Dinitrotoluene u 0.26 ug/L 

HMX u 0.519 ug/L 

m-Nitrotoluene u 0.519 ug/L 

Nitrobenzene u 0.26 ug/L 

o-Nitrotoluene u 0.519 ug/L 

p-Nitrotoluene u 0.519 ug/L 

Pentaerythritol Tetranitrate u 1.3 ug/L 

RDX u 0.519 ug/L 

Tetryl u 0.519 ug/L 

SW8332 Nitroglycerine u 2000 ug/L 

Page 1 ofl 
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GPL 
Laboratories 

CLIENT: 
PROJECT/SITE: 
WORK ORDER(S): 
REVIEW DATE: 

CASE NARRATIVE 

FOSTER WHEELER ENVIRONMENTAL CORP 
HOLLIMAN AFB 20000 LB 
107070 
8/9/2001 

1of2 

The Case Narrative, Chain of Custody, Sample Receipt ChecklisL and the cover page of the Analytical 
Report are integral parts of GPL Laboratories' report package. If you did not receive all of these 
documents please contact GPL immediately. 

Sample Receipt 

One water and thirteen soil samples were received on 7/17/2001. The samples were delivered by UPS. 
The samples were received intact. Sample receipt conditions and temperatures are documented on the 
Sample Receipt Checklist. 

Sample Analysis 

Samples were prepared and analyzed by GPL using the analytical methodologies indicated on the 
Analytical Report of Analysis. 

Explosives/HPLC 

1. Thirteen soils and one water w~re extracted and analyzed for explosive compounds using SW846 
method 8330. 

2. Matrix spike and matrix spike duplicate analyses for soil were performed on sample OD-SO-A-02. All 
target analyte recoveries were within control limits. · 

3. Matrix spike and matrix spike duplicate analyses for water were not performed due to insufficient 
sample volume supplied by the client. 

4. Explosive compounds 2,4-DNT and 2,6-DNT co-elute on the primary column and the confirmation 
column. The mixture of 2,4..,DNT and 2,6-DNT in the LCS and MS/MSD samples is quantitated and 
reported as 2,4-DNT. A peak detected in the retention time window of 2,4-DNT and 2,6-DNT on both 
columns will be reported as an isomeric pair in samples under the results for 2,4-DNT. 

5. A laboratory control sample was extracted and analyzed along with each sample matrix batch. 
Percent recovery was within control limits. 

6. Manual integration was performed on some data files, when automatic integration provided by the 
software was inappropriate. Some forms were "hand" corrected due to software limitations. 

1. Thirteen soils and one water were extracted and analyzed for PETN using modified SW846 method 
8330. 

2. Matrix spike and matrix spike duplicate analyses for soil were performed on sample OD-SO-A-02. All 
target analyte recoveries were within control limits. 

3. Matrix spike and matrix spike duplicate analyses for water were not performed due to insufficient 
sample volume supplied by the client. 

(J 1 ~., 2 



GPL 2 of 2 

Laboratories 

CASE NARRATIVE 

4. A laboratory control sample was extracted and analyzed along with each sample matrix batch. 
Percent recovery was within control limits. 

5. Manual integration was performed on some data files when automatic integration provided by the 
software was inappropriate. Some forms were "hand" corrected due to software limitations. 

1. Thirteen soil samples were analyzed for Nitroglycerine using SW846 method 8332. One water 
sample was also analyzed by direct injection. 

2. MS/MSD analyses for soil were performed on sample OD-SO-A-01. All recoveries were within control 
limits. 

3. A laboratory control sample for soil was extracted and analyzed along with the sample batch. A 
laboratory control sample for water was also analyzed along with this sample batch. Percent 
recoveries werewithin oontrol limits. 

4. Manual integration was performed on some data files, when automatic integration provided by the 
software was inappropriate. Some forms were "hand" corrected due to software limitations. 

Metals 

1. One water sample and thirteen soil samples were analyzed for antimony, arsenic, barium, beryllium, 
cadmium, chromium, copper, lead, nickel, selenium, and silver by ICP; mercury by cold vapor AA. 
EPA SW846 methods were used. 

2. The water and soil samples were reported on separate forms. 

3. A matrix spike, du_plicate, and serial dilution were performed on the batch water sample 107066-006 
for all required ICP analytes. They were within the control limits. 

4. A matrix spike and duplicate were performed on the batch water sample 107054-003 for mercury. 
They were within the control limits. 

5. A matrix spike, duplicate, and serial dilution were performed on soil sample OD-SO-A-01 for all 
required ICP analytes. The duplicate was outside of the control limits for lead; all associated data was 
flagged with an"*". 

6. A matrix spike and duplicate were performed on soil sample OD-SO-C-04 for mercury. They were 
within the control limits. 

7. Calibration standards are verified against independent check standards purchased from a commercial 
vendor of environmental standards. 

8. All GPL QA/QC criteria were met with the exceptions of those mentioned above. 



I FOSTER WHEELER ENVIRONMENTAL CORPORATION 

AFllD: Sample Date: 
Holloman n 07/14/01 Preservative 
AFllD Project: s 
AFB 

Samplers: James Clark '8 I!! 

i 
GI -c::: c: s GI 

:E E c::: J:. 
Cl 0 u 
.5 0 ~ Time w ii 0 z E Location (Military Samp. 0 0 GI 
la GI 

Identification Standardl TvrNt z Cl) z Cl) 

OD-SO-A.01 (Jrf"/I) Soil x G 1 x 
OD-SO-A-02 otf'IY' Soll x G 1 x 
OD-SO-A.03 orf 19 Soll x G 1 x 
OD-SO-A.04 o,P,;i..S Soil x G 1 x 
OD-SO-B.01 

1{)tf JO Soil ·x G 1 x 
-

OD-SO-B.02 
il}d~ 76 Soil x G 1 x 

OD-S0-8.03 of'111 Soil x G. 1 x 
OD-S0-8.04 

/'Jrfq,"')"' Soil x G l x 
OD-SO-C.01 CJ!'S~J Soil x G l x 
OD-SO-C-02 IJf SC Soil x G 1 x 
OD-SO-C.03 

{) 901 Soil x G l x 
OD-SO-C.04 

lfJ 9 ~7 Soil x G l x 
OD-SO-A.O tD 

a-/'JO 
Soil x G 1 x 

OD-E8.01 
0 7.5:"'"';' 

Water x G 2 x 

ReH~J ?-/6-t11 Received by: (Signature) Date/Time 

;. . / t/t:'C 
:;Rf!linqulshed by: (Sfgnature) Received by:. (Signature) Date/Time 

Relinquished by: (Signature) Received by: (Signature) 
~ }ateg-:ze ,I; ~.1 

c:_-~ ,,.;Jc..,,...:-/1 ?--.-··,...-.,---..__ b'l:·'r/1 

(£j 
r::" 

Remarks: · 
f..{ /(/' ,f/,~j,A>:/# ,. 

CCC.doc '>l 10:34AM 

/ .2 s-:.;; 911 h.J t/ ,;J 'Y /1'.) o. ") ;> t,,.'1, 'l1" 

Chain-of-Custody Record 

Analysis Required 

Sample Number 

-
· ·. LABORATORY .USE ONLY ....... .. · .. v.: N''· ! ....... :\'. i ; : . ,,, ·.· .: •.'. 

P,ackage Received/Cu~tody Seals Intact • 
'• .. . ,,.,, .. >. . ··.y/ .£1< < .. ;• .··· :· .,;; ... . 

: ' .. . ' : . . . ~ 
·. .:.·. 

~ample LBbe1s1c-o.cs Agree. . •. 
: /. ·'·' 0:' >::·:':'·: : .. .· .. ·.··, ; .:.\ ......... ·, 

'femperature Within Specification· ~"' °C · . 
·_,,:,···. " 

. ... , 
.·:. ··.·: .,. 

·.,. - . . 
• 

. .. v v Corrected Copy Attach.ed ··.',:· .. . ..· ··. 

. P,roblems or Discrepa~cies . · .. ~ 
.. 



GPL Laboratories, LLLP 

V lo: 
., 

Client Name: 

Date Received: 

Time Received: 

Received By: 

~~.rtA/b eele:./ 
6'7/;-?/0/ 

> 

1-o!tO ~ 
j 

rnr 
Airbill/Manifest Present? 

Figure1 
SAMPLE RECEIPT CHECKLIST 

Carrier Name: ///:?~ -------------
Prepared (Logged In) By: ~I:? 7 .£;2. /CJ/ 

, Initials Oat~ · - .. 
Project: /,.{12/11~ A €t.5 · :;:;?<:::? ?- 'C'l.k·r--

VOA Holding Blank l.D. No:---------

vp/. NO 
Trip Blanks: No. of Sets __ _ 

/ z:_ ~ ;;;z..q :"/~./ '1 e- 2--1' .:>:?2. ?'7 5Cf No. ________ ..___ 
Field Blanks: No. of Sets __ _ 
Equip. Blank: No. of Sets ,. 

YES ;t 
z~. 

Shipping Container in Good Condition? 

Custody Seals Present on Shipping Container? 
Condition: Broken __ 

Intact-not dated or signed __ . 
Intact-dated and signed t / 

Usage of Tamper Evident Type 

Chain-of-Custody Present? 

Chain-of-Custody Agrees with Sample Labels? 

C.l:lain-of-Custody Signed? 

.,...i<ing Present in Shipping Container? 
Type of Packing t:2'vt,,.,bi g ·-~ 

"' 
Custody seals on Sample Bottles? 
Condition: Good Broken~· 

Total Number of Sample Bottles ..... /_/~--
Total Number of Samples 

I 
1t( 

Samples Intact? 

Sufficient Sample Volume for Indicated Test? 

Field Duplicate: No. of Sets!..____ 
MS/MSO: No of Sets_· _ 

VOA Vials Have Zero Headspace? _1_ ,/ 

Preservative~ Added to §ample? ~ ~ \ 
.S'C~ ~¢/1~--[571' -

pH Check Required? . ~ _ 
Performed By?~ . ~-

Ice Present in Shipping Container? X.. _ 
Container# Temp. Container# Temp: 

u/ ~ ; d..__ 

-- ? .o 

Project Manager Contacted? Name: ___________ _ 

Date Contacted:---------

Any NO response must be detailed in the comments section below. If items are not applicable to particular sampies or contracts, they 
should be marked NIA/ 

COMMENTS: ~ 
:Z o-e:. c:i er--r' A 

~ /<f!,"" 12A/"r'1ll 

SOP No: F.2V11 

OD£ --o I· 
c::2,-ie 

1~1 r a2,/; 2/:? J 

Checklist Completed By:~ 

Date: e'7/ I -r,/// 

9,. .. 
..... 



SAMPLE DATA PACKAGE 

EXPLOSIVE DATA 

A. QC Summary 

B. Sample Data 

C. Standards Data 

D. Raw QC Data 

GPL Laboratories, LLLP 

l Jf~' 1 



20 LTrL SOIL SEMIVOLA TILE SURROGATE RECOVERY 
Laboratories 

Lab Na GPL Laboratories Contract: 

Lab Code GPL Case No. SAS NO.: ------
Level: (low/me LOW ------

EPA SAMPLE NO. I Sl 

' 
S2 I S3 I S4 

(4NA) () () () ! 
J 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

Page I of I 

UD-SU-A-UJ lS4 

OD-SU-A-02 IJ. 

OD-:su-A-02 M:S 7'J 

-A-02 iu~v G.3 

UD-:SU-A-03 Fl 

OD-SO-A-U4 (>'J 

uv~:su-B-01 'Jj 

UD-SU~2 80 

UIJ-SO-B-03 8Z 

UD.:SO-B-04 lS!I 

UIJ-:SU-C-01 'J4 

uv-:su-c-02 OG ... _1_~. !!~ 81 

nn ~··1_. ""' 7'J 

-A-OllJ ,.., 
MM' ti.!1.,n'2A 51 

u M""I 'u'l.4 OU 

Sl (4NA) = 4-Nitroaniline 
S2 
S3 
S4 

SS 
S6 
S7 
S8 

# Column to be used to flag recovery values 

* ·Values outside of contract required QC limits 

D Surrogate diluted out 

FORM ll· SV-2 

I SS 
() I 

SDG NO. i OiOiO 

S6 I S7 I S8 ·I TOT 
() () () OUT 

u 

0 

u 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

QC LIMITS 

(24 - 140) 
(-) 

(-) 

( -) 
(-) 

(-) 
(.-) (advisory) 

( - ) (advisory) 

{' i-· 1 . lt! 1 ')1·') . •.· ~.., tJ 

SW8330 



3D lr.l'L SOIL SEMIVOLA TILE MA TRIX SPIKE/MATRJX SPIKE DUPLICATE RECOVERY . 

Laboratories 

Lab Name: GPL Laboratories 

Lab Code : GPL CASE No.: 

Matrix Spike- EPA Sample No Oi>-SO-A-02 MS 

:Sl'JK.t. 
COMPOUND ADDED 

. ug/kg 

N1trooenzene J.:>UU 

p-N1trotoluene 3000 

o-N1troto1uene 3000 

HMX 3000 

1,3,5-T nmtrobenzene 1500 

2,4,6-·1 nmtrotoluene 1500 

L,4-IJm1troto1uene 3000 

m-N1trotoluene 3000 

1,,,.IJm1trobenzene 1500 

2-Ammo-4,6-um1trotoluene 1500 

4-Ammo-:t,o-um1troto1uene 1500 

KlJX 3000 

Tetryl 3000 

SPIKE 
COMPOUND ADDED 

ug/kg 

N 1trooenzene DVV 

p-'N1troto1uene .:>000 

o-N1trotoluene 3vvv 

HMX 3000 

l ,3 ,5-T nmtrobenzene 1500 

2,4,6- J nmtrotoluene 1500 

ll,4-D1mtroto1uene 3000 

m-N1troto1uene 3000 

l,3-umitrobenzene 1500 

2-Ammo-4,6-um1trot0Juene 1500 

4-Ammo-2,6-Dm1trotoluene 1500 

KUX 30UU 

Tetryl JUUU 

Comments: 

Contract: 

SAS No.: SDG No. : t 07070 ------------ ·~~~ 

Level Type : LOW 
----..,..-......---------------------~ 

SAMt'Lt. MS 
CONCENTRATION CONCENTRATION 

ug/kg ug/kg 

51 DOU 

0 3000 

0 3000 

0 2900 

0 1400 

0 1500 

0 2300 

0 3100 

0 1500 

0 1600 

0 1300 

0 2700 

0 2400 

MSD MSD 
CONCENTRATION % % 

ug/kg REC# RPD# 

DVV 'J4 I 

,,uuO 99 1 

.;vvO 99 I 

2900 98 2 

1400 95 I 

15uv 100 3 

2l00 72 4 

31VV 102 0 

1500 99 3 

1500 IUI ., 
ljUU 86 1 

llSUU 91. 0 

2400 81 0 

. M:S ()C 

% LIMITS 
REC# REC. 

';I;) IV-1..lU 

98 70-114 

99 70-116 

96 70-113 

93 15-183 

97 46-150 

75 56-100 

102 70-109 

102 70-127 

109 43-150 

87 39-136 

91 70...:124 

81 20-103 

()C LIMfl S 

RPD REC 

411~r /V-ILU 

~l-S- /U-114 

2ff2~ 70-116 

~() µ,, 70-113 

20- i-r 
' 

15-1 !S.) 

~ 2-J 46-150 

40 7..> 56-1 uu 

~ i-.r /U-IU'J 

ff' !-) 70-127 

917-) 43-1 :>V 

~0 JS 3l)-)j() 

...-> ~,,.' /U-124 

7° ;s .. w-lv,, 

sJ· 
yjf/6 i 



UI'L 30 
SOIL SEMIVOLATILE MATRJX SPIKE/MA TRJX SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: 

.I> Code : GPL CASE No.: SAS No.: SDG No. : I 07070 
~~~~~~ ~~~~~ 

Matrix Spike - EPA Sample No OD-SO-A-02 MS 

# Column to be used to flag recovery and RPD Values with and asterisk. 

* Values outside of QC limits 

RPD 0 Out of 13 outside Limit 

Spike Recovery: () Out of 26 outside limit 

Comments: 



3D Cif'L SOIL SEMIVOLATILE BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: 

Lab Code : GPL CASE No.: SAS No.: SDG No. : 107070 

Blank Spike - EPA Sample No. BLK12934 Level : (low I med) MEDIUM 

:St'JK.t; HLANK HKS HK:S ()C . 

COMPOUND ADDED CONCENTRATION CONCENTRATION % LIMITS 

(u~\ (u~~i 
Nitrobenzene 1500.0 0.00 -

p-N1troto1uene 3000.0 0.00 

o-N1trotoluene 3000.0 0.00 

HMX 3000.0 0.00 

1,3 ,5-T nmtrobenzene 1500.0 0.00 

2,4,6-·J nmtrotoluene 1500.0 0.00 

2,4-Dmitrotoluene 3000.0 0.00 

m-N1trotoluene 3000.0 o.uo 
J ,,,-u1mtro1>enzene 1500.0 0.00 

2-Ammo-4,6-um1troto1uene 1500.0 0.00 

4-Ammo-2,6-um1troto1uene 1500.0 0.00 

KJJX 3000.0 0.00 

J etryl 3000.0 0.00 

# Column to be used to flag recovery and RPD values with and asterisk 

* Values outside of QC limits 

RPD out of 13 outside limit 

Spike Recovery 

Comments: 

0 out of 13 outside limit 

FORM III SV-4 

(ugtf-~,, REC# REC. 

1600.00 108 70-121 

2800.00 94 70-119 

2900.00 97 75-122 

2700.00 89 70-114 

1500.00 IOI 70-118 

1400.00 96 70-150 

2000.00 65 64-100 

2900.00 96 70-111 

1400.00 95 70-118 

1900.00 127 69-146 

1000.00 69 60-112 

3000.00 IOI 70-118 

1100.00 38 26-100 

---··---·-------·-·· -- --·-··--

SwS.BO 



3C lJ.lL WATER SEMIVOLA TILE BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: 

ibCode: GPL CASE No.: SAS No.: SDG No. : I 07070 
--------·--····--~-

Blank Spike- EPA Sample No. BLK12943 

~t'IKE BLANK HKS HKS vc 
COMPOUND ADDED CONCENTRA TJON CONCENTRATION % LIMITS 

(ug/L) (ug/L) 

Nitrobenzene 3.9 0.00 

p-N1trot0Juene 7.8 0.00 

o-N1troto1uene 7.8 0.00 

·HMX 7.8 0.00 

1,.:1,:>- I nmtrobenzene 3.9 0.00 

2,4,6-'l nmtrotoluene 3.9 0.00 

2;4-1Jm1troto1uene 7.8 0.00 
J L ·- ..J...9--- -9-:00-

m~N1trotoluene 7.8 0.00 

I ,3-1Jm1trobenzene 3.9 0.00 

2-Ammo-4,6-1Jm1trotoluene 3.9 0.00 

4-Ammo-l,<>-vm1trotoluene 3.9 0.00 
' 

..,UA 7.8 0.00 

I J'etryl 7.8 0.00 

# Column to be used to flag recovery and RPD values with and asterisk 

* Values outside of QC limits 

RPD out of 14 outside limit 

Spike Recovery 

Comments: 

o/ outof 
~~=]Q 

14 outside limit 

-----------------------------··· 

FORM III SV-3 

(ug/L) REC# REC. 

4.00. 101 71-134 

8.00 96 57-139 

7.00 96 63-132 

7.00 94 70-127 

4.00 93 20-150 

4.00 99 70-150 

5.00 64 5;3-101 

9:00-- -6-*' ~5-+5{} 

8.00 97 68-133 

4.00 . 97 65-141 

5.00 123 43-150 

4.00 93 63-121 

7.00 88 70-124 

4.00 54 20-104 

---· -------------·· . -· ······--·-··· 

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

SWS330 



CiPL 
Laboratories 

Lab Name : GPL Laboratories 

Lab Code : GPL Case No. : 

Lab File ID LCA0012.D 

Instrument ID : Al 0 

Matrix: (soil/ water) SOIL 

4B 
SEMIVOLATILE METHOD BLANK 

SUMMARY 

Contract: 

SAS No.: 

Lab Sample ID : 

Date Extracted 

Date Analyzed 

EPA SAMPLE NO. 
-·--urxn~---

i_ ____________ __c 

SDGNo.: 107070 

BLK12934 

07/19/01 

07/27/01 
~~~~~~~~~~~-

Level : (low/med) LOW Time Analyzed : 16:19 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

EPA LAH LAB JIM.I:. 
SAMPLE NO .. SAMJ>LEID FILE ID ANALYZED 

1 107070-012-01-111 OD-SO-C-04 LCAUULY.D UU:L4 

2 .} 07070-013-01-111 OD-SO-A-010 LCAU030.D UU:J.5 

3 BKS12934 BKS12934 LCAU013.D I o:48 

4 107070-001-01-1/1 OD-SO-A-01 LCA0014;D 17:16 

5 107070-002-01-1/l OD-SO-A-02 LCA0015.D J /:4.:> 

6 107070-002-01-111 MS OD-SO-A-02 MS LCAOOl6.D HS:b 

7 107070-002-01-1/1 MSD . OD-SO-A-02 MSD LCAOOl7.D 18:42 

8 107070-003-01-1/l OD-SO-A-03 LCAUU18.D 19:10 

9 107070-004-01-1I1 OD-SO-A-04 LCAOU1Y.lJ JY:_,y 

10 107070-005·01-111 OD-SO-B-01 LCAOU20.D kU:U/ 

II 107070-006-01-111 OD-SO-B-02 LCA0021.D .. w:36 

12 107070-007-01-111 OD-SO-B-03 LCA0024.D :u:UL 

13 107070-008-01-1/l OD-SO-B-04 LCA0025.D Ll:iU 

14 I 07070-009-01-1/1 OD-SO-C-01 LCA0026.D LL:59 

15 107070-010-01-1 II OD-SO-C-02 LCAUU..l7.D 2.,:21 

16 107070-011-01-1/I I OD-SO-C-03 LCA0028.U ,.!.);){) 

Comments 

Page 2 of6 FORi\1 IV- SV 



CiPL 
Laboratories 

Lab Name : GPL Laboratories 

Lab Code : GPL Case No. : 

Lab File ID LCA0031.D 

Instrument ID : Al 0 

Matrix: (soil/water) WATER 

4B 
SEMIVOLATILE METHOD BLANK 

SUMMARY 

Contract: 

SAS No.: 

Lab Sample ID : 

Date Extracted 

Date Analyzed 

EPA SAMPLE NO. 
-----~--BLK12943 

SDGNo.: 107070 

BLK12943 

07/19/0J 

07/28/01 
~~~~~~~~~~~-

Level : (low/med) LOW Time Analyzed : 01:22 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

EPA LAB LAB IIMc 
SAMPLE NO .. SAMPLE ID FILE ID ANALYZED 

I BKSI2943 BKSl2943 LCA0032.D uI::>u 

2 107070-014-01-1/1 I OD-EB-01 LCAuu33.D U.l:l9 

Comments 

Page4 of6 FORM IV-SV 



SAMPLE DATA PACKAGE 

NITROGLYCERINE DATA 

A. QC Summary 

B. Sample Data 

C. Standards Data 

GPL Laboratories, LLLP 



2D UPL SOIL SEMIVOLA TILE SURROGATE RECOVERY 
Laboratories 

Lab Na GPL Laboratories Contract: 

Lab Code GPL Case No. SAS NO.: ------
Level: (low/me LOW ------

EPA SAMPLE NO. I St I S2 I S3 I S4 
(4NA) I () () () 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

lb 

17 

Page I ofl 

i 
UJJ..:SU-A-01· 47 

UD-SU"'A..:01 l\l:S 47 

UIJ-:SU-A-01 .l\1:SJJ 143 

UIJ-:SU-A-02 43 

uu-:su-A-03 53 

OD-:su-A-U4 93 

uu-su-B-01 167* 

UU-SU-H-02 ':I I 

OD-:su-B-03 ':I~ 

UIJ-:SU-B-04 !)U 

U D-SU-t:"'O I 47 

OD-:su-C-02 47 

uu-su-C-03 ~u 

UD-SU-A-OIJJ 50 

UJJ-SU-A-OlD 57 

HKS12966 87 

HLKl2966 50 

·St (4NA) = 4-Nitroaniline 
S2 
S3 
S4 

SS 
S6 
S7 

S8 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogate diluted out 

FORM 11- SV-2 

I SS 
() I S6 

() 

SDG NO. I 07070 

I S7 

0 

QC LIMITS 

(32 - 154) 
( -) 
(-) 

( -) 

( - ) 

(-) 

I S8 
() 

( _ ) (advisory) 

( - ) (advisory) 

I TOT 
OUT 

u 

0 

u 

0 

0 

0 

I 

0 

0 

1.) 

0 

u 
0 

u 
0 

u 
u 

SW~J~0 ·1.··.3 1...I 1. I'- f _ , 



3D UPL SOIL SEMIVOLA TILE MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: . 

Lab Code : GPL CASE No.: SAS No.: SDG No. : 107070 
~~~~~~ ~~~~~ 

Matrix Spike - EPA Sample No OD-SO-A-OJ MS 

'A 

COMPOUND ADDED 

ug/kg 

CONCENTRATION CONCENTRATION 

ug/kg ug/kg 

1trog ycerme 

SPIKE MSD MSD 
COMPOUND ADDED CONCENTRATION % % 

ug/kg ug/kg REC# RPO# 

1trog ycerme ) 
"2-~ 

# Column to be used to flag recovery and RPD Values with and asterisk. 

* Values outside of QC limits 

RPD 0 Outof outside Limit 

Spike Recovery : 0 Out of 2 outside limit 

Comments: 

% 
REC# 

RPD 

LIMITS 
REC. 

REC 

~( 

.~/rk; 

rro 0 ) -
\...1 j '- I_! ' . 4 



{iI'L 3D 
SOIL SEMIVOLATILE BLANK SPIKE I BLANK SPIKE DUPLJCA TE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: 

.tbCode: GPL CASE No.: SAS No.: SDG No. : 107070 

Blank Spike - EPA Sample No. BLK12966 Level : {low I med) MEDIUM 

A 
ADDED CONCENTRATION CONCENTRATION % LIMITS $) 

(ug{J;:') "· (u~ (ug/L) REC# REC. g fl/: / 
~N~i-tr-og~l-yc-e~ri-ne---------------+--s~o-o-oo~.o--~-----o-.o~o~f'----~---s~o~o~oo~.~oo~--+---~10~0--~--~70---12-s--~ 

COMPOUND 

# Column to be used to flag recovery and RPO values with and asterisk 

* Values outside of QC limits 

RPD out of outside limit 

Spike Recovery 0 out of outside limit 

Comments: 
-----------------~---- -· ·-·-·--·-------·-·---·--------·-·---~---

-----·-·-------···----·-· --

rr.0 i -5 1,;I t_:-.., !_. I 

FORM III SV-4 Sw8.:l.:ll 



GPL 
Laboratories 

Lab Name : GPL Laboratories 

Lab Code : GPL Case No. : 

Lab File ID LBl 0291.D 

Instrument ID : LCB 

Matrix: (soil/water) SOIL 

Level : (low/med) LOW 

4B 
SEMIVOLA TILE METHOD BLANK 

SUMMARY 

Contract: 

SAS No.: 

Lab Sample ID :· 

Date Extracted 

Date Analyzed 

Time Analyzed : 

EPA SAMPLE NO. 
i ---nLKU91>f> _____ --

SDGNo.: 107070 

BLK12966 

07/21/01 

07/31/01 

10:38 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND l\:1SD 

EPA LAB LAB TJME 
SAMPLE NO .. SAMPLE ID FILE ID ANALYZED 

l I 07070-005-01-l/J OD-SO-B-01 LBIULYY.D uu:U.5 

2 107070-007-01-1/1 OD-SO-B-03 1 Ll:H u::;u2.u UU:.:SIS 

3 I 07070-008-01-l/l OD-SO-B-04 LBI0303.D uu:48 

4 107070-009-01-1/1 OD-SO-C-01 LJ:J103U4.D uu::>Y 

5 BKS12966 BKS12966 LBJ0292.D l U:4'J 

b 107070-001-01-l/l OD-SO-A-01 LBIUL9.,.lJ l l:uu 

7 107070-001-01-1/1 MS OD-SO-A-01 MS LB1ULY4.D l l: 11 

8 107070-001-01-1/I MSD OD-SO-A-01 MSD LB l U:LY5.D ·11:u 

9, 107070-002-01-1/l OD-SO-A-02 LB l O:L'Jb.D I 1 :j2 

10 107070-003-01-1/l OD-SO-A-03 LB l UL'J t .IJ 11 :4.) 

11 107070-004-01-1/l OD-SO-A-04 LBI0298.D 11::>4 

12 107070-006-01-1/ l OD-S0-8-02 LB10300.D 1_2: l () 

13 107070-010-01-1/l OD-SO-C-02 LB10305.D J.):JU 

14 107070-011-01-1/l OD-SO-C-03 LJ:Jl030b.lJ ).):21 

15 107070-012-01-111 OD-SO-A-OID LBIU307.U U:.:S:L 

16 I 07070-013-01-1/I I OD-SO-A-OlD LBI03_Q8.D U:4J 

Comments 

Page 1 ofl FORM IV-SV 



4B EPA SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: GPL LABORATORY 
~-----------

Lab Code: GPL Case No.: NIA 

Lab File ID: 

Instrument ID: 

LB10309.D 

LCB 

Matrix: (soil/water} 

Level: (low/med} 

WATER 

LOW 

BLK 
Contract: FOSTER WHE 

SAS No.: N/A SDG No.: N/A 

Lab Sample ID: B~~----- ········ ... _____ _ 

Date Extracted: 

Date Analyzed: 07/31/01 ------
Time Analyzed: 13:54 -----

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

! Client 
I 

; SAMPLE NO. 

01' BKS 
02~· 00-._EB-0_1 __ _ 

COMMENTS: 

page 1of1 

LAB 

SAMPLE ID 

FORMIVSV 

LAB 

FILE ID 

DATE 

ANALYZED 

3190 o n20 ,-; ' 



SAMPLE DATA PACKAGE 

PETNDATA 

A. QC Summary 

B. Sample Data 

C. Standards Data 

D. Raw QC Data 

GP Enviro1t11iental Services, Inc 



30 UPL SOIL SEMIVOLA TILE MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories 

~ab Code : GPL CASE No.: 

Matrix Spike - EPA Sample No OD-SO-A-02 MS 

COMPOUND ADDED 

ug/kg 

SPIKE 
COMPOUND ADDED 

uglkg 

Contract: 

SAS No.: 

CONCENTRATION CONCENTRATION 

ug/kg ug/kg 

MSD MSD 
CONCENTRATION % % 

ug/kg REC# RPD# 

SDG No. : 107070 

% 
REC# 

RPD 

LIMITS 
REC. 

REC 

~s ..___ ______ __._ __ __,__ ___ __._ __ _.__ _ ___._ __ _.___ _ ___, s/7/(1 
# Column to be used to flag recovery and RPD Values with and asterisk. 

* Values outside of QC limits 

RPD 0 Outof outside Limit 

Spike Recovery : 0 Out of 2 outside limit 

Comments: 

/'"• r. ·~ .--, 
\..1\i~;_f' 3 



30 GPL SOIL SEMIVOLATILE BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY 

Laboratories 

Lab Name: GPL Laboratories Contract: 

Lab Code : GPL CASE No.: SAS No.: SDG No. : 107070 

Blank Spike-EPA Sample No. BLK12935 Level : (low I med) MEDIUM 

A 
COMPOUND ADDED CONCENTRATION CONCENTRATION % LIMITS 

(ug1ikr (ugtl) (u~ REC# REC. 
er 

Pentae ritol Tetranitrate 2000.0 0.00 1900.00 96 50-125 

# Column to be used to flag recovery and RPD values with and asterisk 

* Values outside of QC limits 

RPD out of 14 outside limit 

Spike Recovery 

Comments: 

0 out of 14 outside limit 

·----------- -·-·--

FORM Ill SV-4 Sw&.BO 

>5 
(, /1/c, 

I 



3C ·GPL WATER SEMIVOLA TILE BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY 

Laboratories 

· <ibName: GPL Laboratories Contract: 

ub Code : GPL CASE No.: SAS No.: SDG No. : 107070 

Blank Spike - EPA Sample No. BLK12930 

:::.t'JKc BLANK BK:) HK~ QC 
COMPOUND ADDED CONCENTRATION CONCENTRATION % LIMITS 

(ug/L) (ug/L) (ug/L) REC# REC. 

Pentaerythritol Tetranitrate 5.2 0.00 5.00 . 89 50-125 

# Column to be used to flag recovery and RPD values with and asterisk 

* Values outside of QC limits 

RPD out of 15 outside limit 

Spike Recovery 

Comments: 

0 out of / ~ outside limit 
·-c~.7q 

·----------------------------·-- ------ .. 

FORM III SV-3 Sw8.iJO 



GPL 
Laboratories 

Lab Name : GPL Laboratories 

Lab Code : GPL Case No. : 

Lab File ID LBl 0243.D 

Instrument ID: AJO 

Matrix : (soiV water) SOIL 

Level : (low/med) LOW 

4B 
SEMJVOLATJLE METHOD BLANK 

SUMMARY 

Contn!Ct: 

·SAS No.: 

Lab Sample ID : 

Date Extracted 

Date Analyzed 

Time Analyzed : 

EPA SAMPLE NO: 
, ... ---BIXI2"935 

SDGNo.: 107070 

BLK12935 

07/19/0t 

07/27/01 

10:25 
~~~~~~~~~~~-

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

EPA LAH LAB JJME 
SAMPLE NO .. SAMPLE ID FILE ID. ANALYZED 

l BKS12935 BKS12935 LH l UL44.LJ J U:4() 

2 107070-001-01-1/1 OD-SO-A-01 LB IU24.5.LJ J l :u I 

3 107070-002-01-1/1 OD-SO-A-02 LB10246.D 11:28 

4 107070-002-01-1/l MS OD-SO-A-02 MS LBI0247.D l l:q~ 

5 l07070-002-0l-l/l MSD OD-SO-A-02 MSD LB10248.D 12:11 

6 107070-003-01-111 OD-SO-A-03 LBIU249.D Jl;j) 

7 107070-004-01-1/1 OD-SO-A-04. LBluL5U.lJ ll:Y/ 

8 l 07070-005-01-1/l OD-SO-B-01 LBIOZ.51.D l..>:18 

9 107070-006-01-1/1 OD-SO-B-02 LBIU:L:>L.0 l..>:44 

10 107070-007-01-1 II OD-SO-B~03 LHluL:>b.lJ lb:U:> 

11 l 07070-008-01-1/l OD-SO-B-04 1810257.D l ();LI 

12 107070-009-01-1 /I OD-SO-C-01 LB10258-.D 16:48. 

13 107070-010-01-1/1 OD-SO-C-02 LBI0259.D J/:UY 

14 107070-011-01-1/1 OD-SO-C-03 LB102<>U.D l 7:jU 

15 107070-012-01-1/1 OD-SO-C-04 LBI026l.u 1 t::> J 

16 107070-013-01-1/1 I OD-SO-A-0 l D Lli) ULOL.lJ Hs:u 

Comments 

Page3 of6 FORMIV-SV SW83to0JJ1 6 



GPL 
Laboratories 

Lab Name : GPL Laboratories 

Lab Code : GPL Case No. : 

Lab File ID LB10264.D 

Instrument ID: AtO 

Matrix : (soil/ water) WATER 

Level : (low/med) LOW 

4B 
SEMIVOLA TILE METHOD BLANK 

SUMMARY 

Contract: 

SAS No.: 

Lab Sample ID : 

Date Extracted 

Date Analyzed 

Time Analyzed : 
~~~~~~~~~~~-

EPA SAMPLE NO. 

BLKl2930 ; 

L·-------~ 

SDGNo.: 107070 

BLK12930 

07/19/01 

07127/01 

18:55 

THIS METIIOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

BKSl2930 

EPA 
SAMPLE NO .. 

2 107070-014-01-1/1 

Comments 

Page 1 of6 

LAB 
SAMPLE ID 

BKS12930 

I OD-EB-01 

FORMIV-SV 

L 
FILE ID 

I 
ANALYZED 

n("'J i..i !":'lr7 SW8330 . ~ 



METALS PACKAGE 

-
·- ... .. · >· . ·~ ..... 

.. ·: 

I 

GPL Laboratories, LLLP 

r:r14 ·, . l' t f I ~: ' ~ . . '.: ._, ..l 



tract: 

Lab Code: Case No .. : 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Preparation Blank Matrix (soil/water): SOIL 

Preparation Blank Concentration Units (ug/L or mq/kg): MG/KG 

Initial 
Continuing Calibration Calib. 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

I Antimony 9.51 ul 9.5lu 9.5 ul 9.5 

I Arsenic 5.31 ul 5.3lu 5.3 ul 5.3 

I Barium o.41 ul o.4lu 0.4 ul 0.4 

I Beryllium 0.31 Bl 0.3IB 0.3 Bl 0.3 

I cadmium o.51 ul o.5lu 0.5 ul 0.5 

I chromium 0.9j ul 0.91 u 0.9 ul 0.9 

I copper 1. 61 ul 1.61 u 1.6 ul 1.6 

I Lead 1. 51 ul 1.5lu 1.5 ul 1.5 

I Mercury o.11 ul o.1lul 0.1 ul 0.1 

I Nickel 1. lf ul i.11 ul 1.1 ul 1.1 

I selenium 2.4j ul 2.41 ul 3.2 Bl 2.4 

I silver 2.31 ul 2.3lul 2.3 ul 2.3 

Form III - IN 

SDG NO.: 107070S 

Preparation 
Blank 

c c M 

u 0.950 u IP I 
u 0.530 u IP I 
u 0.084 B IP I 
B 0.030 B IP I 
u 0.050 u IP I 
u 0.090 u 1 P I 
u 0.34i B IP I 
u 0.278 B IP I 
u 0.017 u lcvl 
u -0.195 B IP I 
u o.240Ju I J? I 
u 0.230 I u IP I 

SW846 



-- - ----· -·-- ·--, ----

Contract: 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Continuing Calibration 

Calib. 
Blank Blank (ug/L) 

Analyte (ug/L) c 1 c 2 c 3 

IAntimon 9.5 u 9.5 u 9.5 

I Arsenic 5.3 u 5.3 u 5.3 

I Barium I I o.4lul 0.41 ul 0.4 

I Be!Jllli um I I I o.4IBI 0.3 I Bl 0.4 

I cadmium· I I I o.slul o.s I ul 0.5 

I chromium I I I o.9lul o.9 I ul 0.9 

lcoEEer I I I 1.61 ul 1.6 I ul 1.6 
!Lead I I I i.sl ul i.5 I ul 1.5 

I Nickel I I I 1.llul i.1 I ul 1.1 

I selenium I I I 2.4jul 2.4 I ul 2.4 

I silver· I I I 2.3lul 2.3 I ul 2.3 

Form III - IN 

SDG NO.: 10'/UlU::> 

Preparation 
Blank 

c c M 

u p 

u p 

u 11 P 
B 11 P 
u 11 P 
u 11 P 
u 11 P 
u II p 

u 11 P 
u 11 P 
u 11 P 

SW846 



.:ract: 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Continuing Calibration Calib. 

Blank Blank (ug/L) 
Analyte (ug/L) c 1 c 2 c 3 

I Antimony 9.slul 
I Arsenic 

I Barium o.4lu 
I Beryllium I 
!cadmium I o.slu 
!chromium I 
I copper I 
I Lead I 1.Slu 
I Nickel I 1.11 u 
I Selenium I 2.41u 
I silver I 

Form III - IN 

SDG NO.: 107070S 

.Preparation 
Blank 

c c M 

IP 
I IP 

IP 
IP 
IP 
I P 

SW846 



Contract: 

Lab Code: 

ICP ID Number: 

Analyte 

!Antimony I 
!Arsenic I 
Barium 

Beryllium 

Cadmium I 
!chromium I 
Copper I 
I Lead 
Nickel I 
I selenium I 
Silver 

TOTAL METALS 
-4-

ICP IN1ERFERENCE CHECK SAMPLE 

Case No.: SAS No.: SDG NO.; ::~:7:: 

TJA61 ICP ICS Source: HIGH PURITY 

Concentration Units): ug/L 
. 

True Initial Found Final Found 

Sol.A Sol.AB Sol.A Sol.AB %R Sol.A Sol.AB %R 

600 61 610.31 101. 71 6 600.9 100.2 

100 I 31 96.01 96.81 3 98.0 98.0 

500 11 517.9 103.6 1 514.4 102.9 

500 11 501. 6 100.3 1 493.0 98.6 

1000 3 I 942.0 94.21 3 923.4 92.3 

500 I 11 488.51 97.71 1 484.6 96.9 

500 ol 519.7 103.9 0. 513.4 102.7 

50 ol 47.51 95.ol 0 47.2 94.4 

1000 I ol 944.31 94.41 1 931.3 93.1 

50 I -21 47.31 9~.61 -5 40.4 80.8 

200 I -11 21i. o I 105.S 0 209.5 104.8 

Form IV - IN SW846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water):SOIL ------
% Solids for Sanple: 74.4 ----

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAS 

SAMPLE NO. 

OD-SO-A-015 

SDG NO.: 107070S 

Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I Analyte I Control Spiked Sample cl Sa:aq:>le - I Spike I 
Limit %R Result (SSR) Result (SR) C Added (SA) %R Q 

I Antimony I 75 - 125 23.07281 I i.2612 lu I 25.711 89.7 

I Arsenic I 75 - 125 26.59561 I o.7o36lu I 25.711 103.4 

I Barium I 75 - 125 321.59811 I 43.87291 I 257 .141 108.0 

I Beryllium I 75 - 125 12. 4693J I 0.1331IB I 12.861 95.9 

I Cadmium I 75 - 125 23.73281 I 0.2261IB I 25.711 91.4 

I Chromium I 75 - 125 130.08411 I 3.91511 I 128. 571 98.l 

I Copper I 75 - 125 143.19851 I 10.93891 I 128. 571 102.9 

I Lead I 75 - 125 -239.05621 I 6.96781 I 257 .141 90.3 

I Nickel I 75 - 125 123.02381 I 2.69071 I 128. 571 93.6 

I Selenium I 75 - 125 24.45681 I o.3186lu I 25.711 95.1 

I Silver I 75 - 125 26.70621 I o.3o54lu I 25.711 103.9 

Comments: 

M 

p 

Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 

on402s 
Form V (PART 1) - IN SW846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAMPLE NO. 

OD-SO-C-04S 

Lab Code: Case No.: SAS SDG NO.: 107070S 

Matrix (soil/water) :SOIL Level (low/med) : ----
% Solids for Sample: 82.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Analyte 

I Mercury 

Comments: 

Control Spiked Sample 
Limit %R Result ( SSR) 

I 75 - 125 o.51031 

c 
Sample Spike 

Result (SR) c Added 

o.0111lu I 

Fo%m V (PART 1) - IN 

LOW 

%R Q M 

101.2 CV 

SW846 



<.il'L Laboratories, LLLJ' 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water): SOIL ----
% Solids for Sample: 74.4 

TOTAL METALS 

-6-

D UP LI CA TES 

SAS No.: 

SAMPLE NO. 

OD-SO-A-01D 

SDG NO.: 107070S 

Level (low/med) : LOW 

% Solids for Duplicate: 74.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

IAnalyte I Control 
Limit. 

Sample (S) c 11 Duplicate (D) c RPD Q M 

!Antimony I 1.26121u11 1.2368 lu p 

!Arsenic I o. 1036 I u 11 o.6900 lu Pl 
!Barium I 43.87291 II 38 .3230 I 13.S Pl 
!Beryllium I 0 .1331 I B II 0.1315 IB 1.2 Pl 
!Cadmium I 0.2261 I B II 0.1896 jB 17.6 p 

I Chromium I 0.7 3.91511 II 3.2066 I 19.9 Pl 
!Copper I 10.93891 II 1i. 6775 I 6.5 p 

!Lead I 1.3 6.9678 I II 4.29911 47.4 * Pl 
jNickel I 1.3 2. 6907 I II 2.2235 I 19.0 p 

!Selenium I o.3106Iu11 o.3125 lu Pl 
I Silver I o.30541u11 0.2994 lu p 

on4028 
·Form VI - IN 

SW846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water) : SOIL -----
% Solids for Sample: 82.6 

TOTAL l\1ETALS 

-6-

D UP LI CA TES 

SAS .No.: 

SAMPLE NO. 

OD-SO-C-040 

SDG NO.: 107070S 

Level (low/med) : LOW 

% Solids for Duplicate: 8·2. 6 

Concentration Units (ug/L, or mg/kq dry weight): MG/KG 

Analyte 
Control 
Limit 

Sample (S) C Duplicate (D) c 
RPO Q M 

!Mercury 0.0111 u 11 0.0166 lu CV 

Form VI - IN 
SW846 



GPL Laboratories, LLLP 

TOTAL METALS 
-7-

LABORATORY CONTROL SAMPLE 

ract: 

L1u:i'code: Case No.: SAS No.: 

Solid LCS Source:HIGH PURITY 
~~~~~~~~~~~~~~~-

Aqueous LCS Source: 

Aqueous· (ug/L) Solid 

Analyte True Fol.ind %R True Found 

!Antimony· 20.01 18.7 

!Arsenic 20. 01 18.6 

!Barium 200.01 202.1 

!Beryllium 10. 01 9.8 

I cadmium . 20.01 19.5 

!chromium 100.0I 100.9 

!Copper 100.01 100.7 

!Lead 200.01 193.6 

!Mercury o.51 0.5 

!Nickel 100.0I 99.3 

I selenium 20.01 17.8 

!Silver 20.01 19.6 

Form VII - IN 

SDG NO.: 

. 
(mg/kg) 

c Limits %R 

16.0 24.0 93.41 
16 .. 0 24.0 93.0j 

160.0 240.0 101. ll 
8.0 12.0 98.ll 

16.0 24.0 97.71 
80.0 120.0 100. 91 
80.0 120.0 100.71 

160.0 . 240.0 96.81 
0.4 0.6 104. 71 

80.0 120.0 99.31 
16.0 24.0j 89.21 
16.0 24.ol 90.01 

0040.JD 

SW846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-9-

1 CP SERIAL DILUTIONS 

Lab Code: Case No.: SAS No.: 

Matrix (soil/water):SOIL ----
Concentration Units: ug/L 

SAMPLE NO. 

OD-SO-A-OlL 

·soG NO.: 107070S 

Level (low/med): LOW 

. 
Initial Sample Serial Dilution % 

Result (I) Result (S) Di ff er-
Analyte c c ence Q 

!Antimony I 9.50 u II 47. 50 I u 
!Arsenic I 5.30 ul 26.50 u 
!Barium I 330.46 309.72 6.3 

!Beryllium 1.00 B 2.19 B 120.0 

!cadmium I 1. 70 B II 2. 50 I u 100.0 

Chromium 29.49 30.66 3.9 

Copper 82.40 74.62 9.5 

Lead 52.48 I 53.22 I 1. 4 

!Nickel I 20.271 11 17. 83 I B 11. 9 

!selenium 2.40 u 12.00 u 
Silver 2.30 u 11.SO I u 

Form IX - IN 

M 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

SW846 



urL Laoorawries, .LL.Lr 

tract: 

Lab Code: ·case No.: 

ICP ID Number: 

Flame AA ID Number: Leeman CVAA 

Furnace AA ID Number: 

Analyte 

Mercury 

Comments 

I 

TOTAL METALS 
-10-

METHOD DETECTION LIMITS 

SAS No.: 

Date: 04/0.6/01 

Wave- Back- PQL 
length ground (ug/L) 

2s3. 10 I 0.2 I 

Form X - IN 

SDG NO.: 107070S 

MDL 
(ug/L) M 

0.1 CV 

SW846 



TOTAL METALS 
-10-

METHOD DETECTION LIMITS 

Contract: 

Lab Code: Case. No.: 

ICP ID Number: TJA61 ICP --------------------
Flame AA ID Number: 

Furnace AA ID Number.: 

Comments 

Analyte 

Antimony 

I Arsenic 
!Barium 
!Beryllium 

I cadmium 
I chromium 

·!copper 

I Lead 
I Nickel 
I selenium 
I silver 

I 

Wave-

length 

206.84 
189.04 
493.41 
313.04 
226.50 

267.72 
324.75 
220.35 
231.60 
196.02 
328.07 

·SAS No.: 

Date: 04/06/01 

Back-
ground 

PQL 
(ug/L) 

20.0 I 
20.0 I 
s~ o I 
2.ol 
3.ol 

5.o I 
10.ol 
10.ol 
10.ol 
20.ol 
3.o I 

Fo:nn X - IN 

SDG NO.: lGIC/v~ 

MDL 
(ug/L) M 

9.5 p 

5.3 p 

0.4 p 

0.2 p 

0.5 p 

0.9 p 

1.6 .p 

1.5 p 

1.1 p 

2.4 p 

2.3 p 

nn.4033 
SW846 



bl' L Laooracories, LLLr 

TOTAL METALS 
-llA-

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

" ~ract: 

Case No.: SAS No·.: SDG NO.: 107070S 

ICP ID Number: TJA61 ICP Date: 06/05/01 

Wave- Interelement Correction Factors for: 
length 

Analyte (nm) Al Fe B Ba Co 

Aluminum 308.22 0.0000000 0.0000000 0.00000001 0.00000001-0.0044640 

Antimony 206.838 0.0000000 0.0000260 0.00000001 0.00000001 0.0000000 

Arsenic 189.04 0.0000000 -0.0000180 0.00000001 0.00000001 0.0000000 

Barium 493.41 0.0000000 0.0000040 0.00000001 0.00000001 0.0000000 

Beryllium 313.04 0.0000000 0.0000000 0.00000001 0.00000001 0.0000000 

Boron 249;68 0.0000000 -0.0000180 0.00000001 0.00000001 0.0008130 

Cadmium 226.50 0.0000000 0.0000750 0.00000001 0.00000001-0.0001200 

Chromium 267.72 0.0000000 -0.0000200 0.00000001 0.00000001 0.0000000 

Cobalt 228.62 0.0000000 0.0000190 0.00000001 -0.00150901 0.0000000 

Copper 324.75 0.0000000 0.0000050 0.00021201 0.00000001 0.0000000 

Iron 271.44 0.0000000 0.0000000 0.0000000 0.00000001 0.0769530 

Lead 2/220.35 -0.0003760 0.0000390 0.0000000 0.00000001 0.0002040 

Lead 220.35 0.0008430 0.0000590 0.0000000 0.00000001 0.0000000 

Magnesium 279.08 0.0000350 0.0002490 0.0000000 0.00000001-0.0032550 

Manganese 257.61 0.0000000 0.0000000 0.0000000 0.00000001 0.0002580 

Nickel 231.60 0.0000000 0.0000130 0.0000000 0.00000001-0.0014410 

Selenium 196.02 0.0000160 0.0000080 0.0000000 0.00000001 0.0000000 

Selenium 2/196.02 -0.0000060 -0.0003400 0.0000000 0.00000001-0.0001000 

Silver 328.07 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Sodium 330.23 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Thallium 190.86 0.0000000 0.0005050 0.0000000 0.00000001 0.0043580 

Tin 189.99 0.0000000 0.0000040 0.0000000 0.00000001 0.0000000 

Vanadium 292.40 0.0000000 -0.0000370 0.0000000 0.00000001 0.0000000 

Zinc 206.20 0.0000000 0.0000120 0.0000000 0.00000001 0.0000000 

.ents: 

004024 
SW846 

Form XI (PART 1) IN 



ur.L .LUOUTUtUrte:l·, .L.LLr 

Contract: 

TOTAL METALS 
-UB-

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Code: Case No.: SAS No.: SDG NO.: 107070S 

ICP ID Number: TJA61 ICP Date: 06/05/01 

Wave- Interelement Correction Factors for: 
length 

Analyte (nm) Cr Cu Mn Mo Na 

Aluminum 308.22 0.0000000 0.0000000 -0.00505001 0.00000001 0.0000000 I 
Antimony 206.838 0.0108130 0.0000000 0.00000001-0.01104901 0.0000000 I 
Arsenic 189.04 0.0000960 0.0000000 0.00000001 0.00000001 0.00000001 

Barium 493.41 0.0000000 0.0000000 0.00000001 0.00000001 o. 0000000 I 
Beryllium 313.04 0.0000000 0.0000000 0.00000001 0.00000001 0.00000001 

Boron 249.68 0.0000000 0.0000000 0.00000001 0.00000001 o·.0000000 I 
Cadmium 226.50 0.0000000 0.0000000 0.00000001 0.00000001 0.0000000 I 
Chromium 267.72 0.0000000 0.0000160 0.00000001 0.00000001 0.0000000 I 
Cobalt 228.62 0.0000000 0.0000000 0.00000001 0.00000001 0.00000001 

Copper 324.75 0.0000000 0.0000000 0.00000001 0.00050001 0.0000000 

Iron 271. 44 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Lead 2/220.35 0.0000000 0.0000000 0.0001290 -0.00038601 0.0000000 

Lead 220.35 0.0000000 0.0000000 -0.0002070 -0.00034801 0.0000000 

Magnesium 279.08 0.0000000 0.0000000 -0.0056330 0.00000001 0.0000000 

Manganese 257.61 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Nickel 231.60 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Selenium 196.02 0.0000000 0.0000000 0.0003570 0.00017501 0.0000000 

Selenium 2/196 •. 02 0.0000000 ·. 0.0000000 0.0009480 0.00000001 0.0000000 

Silver 328.07 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Sodium 330.23 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Thallium 190.86 0.0003780 0.0000000 0.0009880 -0.00535801 0.0000000 

Tin 189.99 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Vanadium 292.40 -0.0008260 0.0000000 0.0000000 0.00000001 0.0000000 

Zinc 206.20 0.0000000 0.0000000 0.0000000 0.00000001 0.0000000 

Comments: 

SW846 
Form XI (PART 2) IN 



urLLaoorawrzes, LLLr 
TOTAL METALS 

-llB-
ICP INTERELEMENT.CORRECTION FACTORS (ANNUALLY) 

r ract: 

L• i.::ode: Case No.: SAS No.: SDG NO.: 107070S 

ICP ID Number: TJA61 ICP Date: 06/05/01 

Wave- Interelement Correction Factors for: 
length 

Analyte (nm) Ni Sn Ti v Zn 
Al.uminum 308.22 -0.0038400 0.0000000 0.0000000 0.02055001 0.00000001 

Antimony 206.838 0.0000000 0.0000000 0.0002520 0.00000001 0.00007801 

Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.00000001-0.0001780 

Barium 493.41 0.0000000 0.0000000 0.0000000 0.00000001 0.0002240 

Beryllium 313.04 0.0000000 0.0000000 0.0000000 0.00101701 0.0000000 

Boron 249.68 0.0000000 0.0000000 0.0001330 0.00008601 0.0000000 

Cadmium 226.50 0.0000000 0.0000000 0.0000250 0.00000001 0.0000210 

Chromium 267.72 0.0000000 0.0000000 0.0001250 0.00000001 0.0000000 

Cobalt 228.62 0.0001710 0.0000000 0.0022180 0.0000000 0.0000000 

Copper 324. 75 0.0001360 0.0002110 -0.0002210 0.0000000 0.0000000 

Iron 271.44 -0.0012810 0.0000000 0.0000000 0.0000000 0.0000000 

Lead 2/220.35 0.0001230 0.0000000 -0.0009520 0.0000000 -0.0000880 

Lead 220.35 0.0004320 0.0000000 0.0003770 -0.0002280 0.0000440 

Magnesium 279.08 -0.0027290 0.0000000 0.0000000 0.0000000 0.0000000 

Manganese 257.61 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

Selenium 196.02 0.0002490 0.0000000 0.0000000 0.0000000 0.0000820 

Selenium 2/196.02 0.0000000 0.0000000 0.0000000 0. 00·00000 -0.0000060 

Silver 328.07 0.0000000 0.0000000 -0.0000320 0.0000000 -0.0001010 

Sodium 330.23 0.0000000 0.0000000 -0.1038180 0.0000000 0.0000000 

Thallium 190.86 -0.0004060 0.0000000 -0.0015910 -0.0070630 0.0000000 

Tin 189.99 0.0000000 0.0000000. 0.0016480 0.0000000 0.0000000 

Vanadium 292.40 0.0000000 0.0000000 0.0000230 0.0000000 0.0000000 

Zinc 206.20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

t ~nts: 

-----------------------------------------------------------------------------------------_.. ....... -.....~~~3B 
SW846 

Foxm XI (PART 2) IN 


