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

1.0 INTRODUCTION 

Fourth Quarter 2000 Monitoring Report 

During the fourth quarter of2000, Holloman Air Force Base (AFB) performed the lOth 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. 

None of the 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 1oth quarterly sampling 

event. 

2.0 FIELD OPERATIONS 

The fourth quarter 2000 detonation and sampling events occurred on October 10, 2000. 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 (QNQC) 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. 
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Table 2-1. Fourth Quarter 2000 Sample Locations 

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

Scaled Random Grid-to-Node 
Sample Number Random Number Number Sample 

1 0.139 2.1 A2 
2 0.989 14.8 A15 
3 0.565 8.5 A8 
4 0.648 9.7 A10 

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

Scaled Random Grid-to-N ode 
Sample Number Random Number Number Sample 

1 0.934 17.7 B18 
2 0.301 5.7 B6 
3 0.742 14.1 B14 
4 0.608 11.6 B12 

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

Scaled Random Grid-to-Node 
Sample Number Random Number Number Sample 

1 0.066 1.5 C2 
2 0.988 22.7 C23 
3 0.313 7.2 C7 
4 0.494 11.4 Cll 
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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) 

The area sampled was based on wind data recorded at the time of the September 11 and October 

10, 2000 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 October 10, 2000 sampling event. The wind data 

are presented below: 

• September 11, 2000--wind direction 330 degrees/wind speed 8 knots 

• October 10, 2000--wind direction 290 degrees/wind speed 4 knots 

3.0 ANALYTICALRESULTS 

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

the fourth quarter 2000 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. 
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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. 

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 fourth 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 below the sample

specific detection limit and were therefore assigned a "J" qualifier. The following explosive 

compound was detected: 

• Nitroglycerin in one sample within Stratum A (sample OD-SO-A-04) 

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

site (Radian, 1997), the detected compound was carried forward to the risk evaluation phase. 

The maximum detected concentrations of explosive compounds for the fourth quarter 2000 

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

this report. 
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Table 3-1. Analytical Methods and Parameters 

EPA SW-846 Method 6010B (l\1_etals) 
Antimony 

Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium (total) 
Copper 
Lead 
Nickel 

Selenium 
Silver 

EPA SW-846 Method 7471A 
Mercury 

EPA SW-846 Method 8330 (Explosives) 
2-Amino-4, 6-dinitrotoluene 
4-Amino-2, 6-dinitrotoluene 
1 ,3,5-Trinitrobenzene 
1 ,3-Dinitrobenzene 
2,4, 6-Trinitrotoluene 
2,4-Dinitiotoluene 

2,6-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 

HMX 
Nitrobenzene 

RDX 
Tetryl 

PETN 
EPA SW -846 Method 8332 

_(Nitroamine Ex_l)losives) 
Nitroglycerin 

Notes: 
EPA 
HMX 
PETN 
RDX 
Tetryl 

HOLLOMAN/20K/20KQ42000.DOC 08/29/01 
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3.2.2 Metals Results 

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

(no laboratory qualifier) and below the sample 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: 

• Antimony in three samples below the sample detection limit (samples OD-SO-A-02, OD-SO
A-04, OD-SO-C-04) 

• Barium, chromium, copper, lead, and nickel in all samples above the sample detection limit 

• Arsenic in nine samples above the sample detection limit and in two samples below the 
sample detection limit 

• Beryllium in three samples above the sample detection limit and in nine samples below the 
sample detection limit 

• Cadmium in one sample above the sample detection limit and in 10 samples below the 
sample detection limit 

• Silver in one sample below the sample detection limit (sample OD-SO-A-01) 

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

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

3-2. Cadmium and copper detections exceeded the UTLs. Since no UTL or toxicity values exist 

for lead, lead detections were compared to the EPA Region 6 Human Health Medium-Specific 

Screening Levels (EPA, 2000 [November]). The maximum detected concentrations for the 

fourth quarter 2000 monitoring event are presented in Table 3-2. 
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Table 3-2. Maximum Detected Concentrations, Frequency of Detections, and UTLs for 
E I . dM I Xpl OSIVeS an etas 

Maximum Frequency Site-Specific 
Detected of Background 

Constituent Concentration Detections UTLs1 

Metals m2/kg mg!kg 
Antimony l.llJ 3112 7.3 

Arsenic 2.22 11/12 37 

Barium 61.7 12112 84 
Beryllium 0.382 12112 0.4 
Cadmium 1.63 11112 1.0 

Chromium (total) 6.58 12/12 6.6 
Copper 63.8 12112 4.8 

Lead 2 5.29 12/12 na 
Nickel 3.89 12/12 5.6 

Mercury 0.023 J 1112 na 
Silver 0.442 J 1112 0.73 

Explosives J.L_g/kg_ J.121k2 
Nitroglycerin 2210 J 1112 NA 

Notes: 
I UTLs are taken from 20,000-Pound Open Detonation Unit Background Study and 

Quarterly Monitoring Work Plan, Part II-Background Study (Radian, 1997). 
2 

J 

f.lg/kg 
mg/kg 
na 
NA 

A discussion of lead toxicity 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 

4.0 EVALUATION OF POTENTIAL RISK 

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

evaluated to determine if the levels present 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 
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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 

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 10 detonations would be conducted in 1 year. This is a 

conservative estimate because the actual number of detonations is approximately 7 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, 20 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 20 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 antimony, arsenic, barium, beryllium, total chromium, 

nickel, 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). Cadmium and copper were the only 

metals that exceeded site-specific background UTLs, so they were evaluated in the risk 

evaluation phase. Lead and mercury do not have site-specific background·UTLs, so comparisons 

to background were not made. Mercury was carried forward to the risk evaluation phase. 

The maximum detection of lead, 5.29 milligrams per kilogr!lm (mglkg), was compared to the 

EPA Region 6 Human Health Medium-Specific Screening Level (EPA, 2000) value for the 

industrial outdoor worker exposure scenario (2,000 mglkg), since no background UTL or toxicity 

values have been established. Because the maximum detection is considerably less than 2,000 

mg/kg, no risk attributed to lead exposure is anticipated at this site. 
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Nitroglycerin was the only organic constituent detected, and was included in the risk evaluation, 

although "J" qualified (i.e., the estimated concentration was below the sample detection limit and 

above the method detection limit). 

The maximum detected concentrations for cadmium, copper, mercury, and nitroglycerin, 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 ofthe hazard quotients) and cancer 

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

a cancer risk estimate less than 1.0 x 1 o-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 ofthe hazard quotients are well below 1.0, and the hazard index is 0.0001 (see Table 4-1). 

The total cancer risk for the site of 8.6 x 10-11 is well below the NCP goal of 1.0 x 10-6
• The 

cancer risk was based solely on the cancer risk for nitroglycerin, which was the only constituent 

classified as a carcinogen. 

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

Inorganic constituents were either below site-specific background levels or the site-specific risk 

estimates calculated for the inorganic constituents that exceeded site-specific background levels, 

and all risk estimates are 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. 
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Table 4-1. Hazard Index and Cancer Risk 

Non-
carcinogenic Carcinogenic Oral Oral Slope 

Intake Intake Oral RfD RID Factor 
Constituent (mg/kg/day) (m21k2/day) (m21k2/day) Source (m2/k2/dayr1 

Metals 
Cadmium 6.4E-08 NC 0.001 IRIS na 

Copper 2.5E-06 NC 0.037 EPAR6 na 
Mercury I 9.0E-10 NC 0.0001 IRIS na 

Explosives 
Nitroglycerin 8.6E-08 6.2E-09 na na 0.14 

Notes: 
1 
2 

The oral RID for methyl mercury was conservatively used as a surrogate. 
The sum of the hazard quotients (HQs) is the hazard index (HI). 

The designation of l.OE-03 is equivalent to 1.0 X 1 o-3 or 0.001 

Oral 
Slope 

Factor Hazard 
Source Quotient2 

na 0.000064 
na 0.000067 
na 0.000009 

NCEA na 
in EPA 

R3 
Total= 0.0001 

l.OE-03 
EPAR3 
EPAR6 

EPA Region 3. Risk Based Concentrations (RBCs). May 8, 2001 (current as of June 19, 2001). 

IRIS 
mg/kg/day 
na 
NC 
NCEA 
RID 

EPA Region 6. Human Health Medium-Specific Screening Levels. November 15, 2000 (current as of June 
19, 2001). 
EPA Integrated Risk Information System. Online. June 19, 2001. 
milligrams per kilogram per day 
not available 
Not calculated; constituent is non-carcinogenic 
National Center for Environmental Assessment 
reference dose 
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5.0 CONCLUSION 

Fourth Quarter 2000 Monitoring Report . 

The results of comparing the fourth quarter 2000 monitoring data (1oth 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. 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Fourth Quarter 2000 
Analytical Sample Results 

Location Sa mole Date Mtlhru! Parameter Value !.IniD EPA Qualifier 

OD-SO-A-01 10/10/00 CLP_SOLIDS Percent Solids 83.6 % 

SW6010B Antimony u 1.44 mglkg UJ 

Arsenic 1.5 mglkg 1 

Barium 53 mglkg 

Beryllium 0.292 mglkg 

Cadmium 1.63 mglkg 

Chromium 5.43 mglkg 

Copper 1.15 mglkg 

Lead 2.72 mglkg 1 

Nickel 3.89 mglkg ] 

Selenium u 1.2 mglkg 

Silver B 0.442 mglkg 

SW7471A Mercury u 0.04 mglkg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

I ,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 uglkg 

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 Tetranitrate u 500 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin u 5840 uglkg 

OD-SO-A-02 CLP_SOLIDS Percent Solids 85.9 % 

SW6010B Antimony B 0.812 mglkg 1 

Arsenic 1.39 mglkg 1 

EPA Qualifier J "' estimated detect based on QC criteria Page I of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date Method Parameter ~ Value Units EPA Qualifier 

OD-SO-A-01 10/10/00 SW6010B Barium 31.8 mglkg 

Beryllium B 0.157 mg/kg 

Cadmium B 0.573 mg/kg 

Chromium 2.85 mg/kg 

Copper 2.34 mg/kg 

Lead 1.3 mg/kg 

Nickel 2.07 mg/kg 

Selenium u 1.16 mg/kg 

Silver u 0.698 mg/kg 

SW7471A Mercury u 0.038 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 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 

Pentaerytbritol Tetranitrate u 500 ug/kg UJ 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerin u 5680 ug/kg 

OD-SO-A-02D CLP_SOLIDS Percent Solids 85.8 % 

SW6010B Antimony u 1.35 mg/kg UJ 

Arsenic B 0.983 mg/kg 

Barium 31.6 mg/kg 

Beryllium B 0.148 mg/kg 

Cadmium B 0.517 mg/kg 

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

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date ~ Parameter B.!u: Value Units EPA Qualifier 

OJ>..SO-A-OlD 10/10/00 SW6010B Chromium 2.7 mglkg 

Copper 2.6 mglkg 

Lead 1.22 mglkg 

Nickel 1.85 mglkg 1 

Selenium u 1.12 mglkg 

Silver u 0.672 mglkg 

SW7471A Mercury u O.o38 mglkg 

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

I ,3-Dinitrobenzene u 100 ug/kg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene u 100 uglkg 

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

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

HMX u 200 ug/kg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg V1 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW833l Nitroglycerin u 5830 uglkg 

OJ>..SO-A-03 CLP_SOLIDS Percent Solids 82.7 % 

SW6010B Antimony u 1.42 mglkg U1 

Arsenic B 1.11 mglkg 1 

Barium 36.8 mg/kg 

Beryllium B 0.183 mglkg 

Cadmium B 0.285 mglkg 

Chromium 357 mglkg 

Copper 4.45 mglkg 

Lead 2.19 mg/kg 

EPA Qualifier J ~ estimated detect based on QC criteria Pagel of12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&lliim!. Sample Date Method Parameter ~ Value ~ EPA Qualifier 

OD-SO-A-03 10/10/00 SW6010B Nickel 2.33 mg/kg J 

Selenium u 1.19 mg/kg 

Silver u 0.711 mg/kg 

SW7471A Mercury u 0.04 mglkg 

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 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 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 476 ug/kg UJ 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW833l Nitroglycerin u 6050 ug/kg 

OD-SO-A-04 CLP_SOLIDS Percent Solids 83.8 % 

SW6010B Antimony B 1.11 mg/kg 

Arsenic 1.75 mg/kg 

Barium 31.7 mg/kg 

Beryllium B 0.182 mg/kg 

Cadmium B 0.585 mg/kg 

Chromium 3.3 mg/kg 

Copper 2.82 mg/kg 

Lead 1.53 mg/kg 

Nickel 2.32 mg/kg J 

Selenium u 1.17 mg/kg 

Silver u 0.702 mg/kg 

EPA Qualifier J = estimated detect based on QC criteria Page4 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

-
Location Sample Date .Mrlb.rul Parameter ~ Value .lin.iD EPA Qualifier 

OD-SO-A-04 10/10/00 SW7471A Mercury u 0.039 mglkg 

SW8330 I ,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 u 100 uglkg 

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 

Pentaetythritol Tetranitrate u 455 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin ] 2210 uglkg 

OD-SO-B-01 CLP_SOLIDS Percent Solids 80.8 % 

SW6010B Antimony u 1.46 mglkg UJ 

Arsenic 1.25 mglkg 

Barium 323 mglkg 

Beryllium B 0.178 mglkg 

Cadmium B 0.099 mglkg 

Chromium 2.96 mglkg 

Copper 3.01 mglkg 

Lead 1.84 mglkg 

Nickel 2 mglkg J 

Selenium u 1.21 mglkg 

Silver u 0.728 mglkg 

SW7471A Mercury u 0.041 mglkg 

SW8330 1,3,5-Trinitrobenzene u 95.2 uglkg 

I ,3-Dinitrobenzene u 95.2 uglkg 

EPA Qualifier J "' estimated detect based on QC criteria Page 5 of 12 

EPA Qualifier UJ "' estimated non-detect based on QC criteria 



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date Method Parameter Flae Value Units EPA Qualifier 

OD-SO-B-01 10/10100 SW8330 2,4,6-Trinitrotoluene u 95.2 ug/kg 

2,4-Dinitrotoluene u 95.2 ug/kg 

2,6-Dinitrotoluene u 95.2 ug/kg 

2-Amino-4,6-Dinitrotoluene u 95.2 ug/kg 

4-Amino-2,6-Dinitrotoluene u 95.2 uglkg 

HMX u 190 ug/kg 

m-Nitrotoluene u 190 ug/kg 

Nitrobenzene u 95.2 uglkg 

o-Nitrotoluene u 190 uglkg 

p-Nitrotoluene u 190 ug/kg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 190 uglkg 

Tetlyl u 190 ug/kg 

SW8332 Nitroglycerin u 6190 uglkg 

0"' "'0-B-02 CLP_SOLIDS Percent Solids 81.9 % 

SW6010B Antimony u 1.46 mg/kg UJ 

Arsenic B 1.12 mg/kg 

Barium 41 mg/kg 

Beryllium B 0.227 mg/kg 

Cadmium B 0.246 mg/kg 

Chromium 4.15 mg/kg 

Copper 5.7 mg/kg 

Lead 3.7 mg/kg 

Nickel 2.75 mg/kg J 

Selenium u 1.22 mg/kg 

Silver u 0.732 mg/kg 

SW7471A Mercury u 0.04 mg/kg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

I ,3-Dinitrobenzene u 100 ug/kg 

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

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene u 100 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 6 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&n.ti.w!. Sample Date Mtl!!ru! Parameter ~ Value Units EPA Qualifier 

OD-SO-B-02 10/10/00 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 Tetranitrate u 476 uglkg UJ 

RDX u 200 uglkg 

Tellyl u 200 uglkg 

SW8332 Nitroglycerin u 6100 uglkg 

OD-SO-B-03 CLP_SOLIDS Percent Solids 85.8 % 

SW6010B Antimony u 1.33 mglkg UJ 

Arsenic u 1.11 mglkg UJ 

Barium 28.2 mglkg 

Beryllium B 0.131 mglkg 

Cadmium u 0.666 mglkg 

Chromium 2.27 mglkg 

Copper 2.2 mglkg 

Lead 1.28 mglkg 

Nickel 1.46 mglkg 

Selenium u 1.11 mglkg 

Silver u 0.666 mglkg 

SW7471A Mercury u O.o38 mglkg 

SW8330 I ,3,5-Trinitrobenzene u 100 uglkg 

I ,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 uglkg 

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

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

HMX u 200 uglkg 

EPA Qualifier J ~ estimated detect based on QC criteria Page7 of12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

~ Sample Date Mtlbru! Parameter ~ Value Units EPA Qualifier 

OD-SO-B-03 10/10/00 SW8330 m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg UJ 

RDX u 200 ug/kg 

Tetiyl u 200 ug/kg 

SW8332 Nitroglycerin u 5830 ug/kg 

OD-SO-B-04 CLP_SOLIDS Percent Solids 81.4 % 

SW6010B Antimony u 1.42 mglkg UJ 

Arsenic 1.39 mg/kg 

Barium 30.3 mg/kg 

Beryllium B 0.158 mg/kg 

Cadmium B 0.165 mg/kg 

Chromium 2.92 mg/kg 

Copper 63.8 mg/kg 

Lead 1.45 mg/kg ] 

Nickel 2.17 mg/kg ] 

Selenium u 1.18 mg/kg 

Silver u 0.708 mg/kg 

SW7471A Mercury u 0.04 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-Dinitrotolueoe u 100 ug/kg 

2,6-Dinitrotoluene u 100 ug/kg 

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

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

HMX u 200 ug/kg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 uglkg 

EPA Qualifier J = estimated detect based on QC criteria PageS ofll 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date Mtlh.2!! Parameter ~ Value lini!.i EPA Qualifier 

OD-SO-B-04 10/10/00 SW8330 p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 200 uglkg 

Tetiyl u 200 uglkg 

SW8332 Nitroglycerin u 6140 uglkg 

OD-SO-C-01 CLP_SOLIDS Percent Solids 86 % 

SW6010B Antimony u 1.34 mglkg UJ 

Arsenic 1.16 mglkg J 

Barium 28.8 mglkg 

Beryllium B 0.153 mglkg 

Cadmium B 0.595 mglkg 

Chromium 2.63 mglkg 

Copper 3.09 mglkg 

Lead 2.57 mglkg 

Nickel 1.72 mg/kg 

Selenium u 1.12 mglkg 

Silver u 0.671 mglkg 

SW7471A Mercury u 0.037 mglkg 

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

1,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 uglkg 

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

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

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 uglkg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 200 uglkg 

EPA Qualifier J = estimated detect based on QC criteria Page 9 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

-
Location Sample Date M.tt!lrul Parameter ~ Value Units EPA Qualifier 

OD-SO-C-01 10/10/00 SW8330 Tetiyl u 200 uglkg 

SW8332 Nitroglycerin u 5810 uglkg 

OD-SO-C-02 CLP_SOLIDS Percent Solids 86 % 

SW6010B Antimony u 1.4 mg/kg UJ 

Arsenic 2.22 mglkg 

Bariwn 61.7 mg/kg 

Beryllium 0.382 mglkg 

Cadmium B 0.205 mglkg 

Chromium 6.58 mglkg 

Copper 7.19 mg/kg 

Lead 5.29 mglkg J 

Nickel 4.45 mglkg J 

Selenium u 1.16 mg/kg 

Siiver u 0.698 mg/kg 

SW7471A Mercury B 0.023 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 u 100 uglkg 

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 ug/kg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 476 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin u 5670 uglkg 

0~ "'0-C-03 CLP_SOLIDS Percent Solids 81.3 % 

EPA QualifierJ = estimated detect based on QC criteria Page 10 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date Method Parameter flu Value Units EPA Qualifier 

OD-SO-C-03 10/10/00 SW6010B Antimony u 1.48 mg/lcg UJ 

Arsenic 1.92 mg/lcg 

Barium 53 mg/lcg 

Beryllium 0.282 mg/lcg 

Cadmium B 0.171 mg/lcg 

Chromium 4.9 mg/lcg 

Copper 4.89 mg/lcg 

Lead 3.07 mg/lcg 

Nickel 3.58 mg/lcg 

Selenium u 1.23 mg/lcg 

Silver u 0.738 mg/lcg 

SW7471A Mercury u 0,04 mg/lcg 

SW8330 1,3,5-Trinitrobenzene u 95.2 ug/lcg 

1,3-Dinitrobenzene u 95.2 ug/lcg 

2,4 ,6-Trinitrotoluene u 95.2 uglkg 

2,4-Dinitrotoluene u 95.2 uglkg 

2,6-Dioitrotoluene u 95.2 uglkg 

2-Amino-4,6-Dinitrotoluene u 95.2 uglkg 

4-Amino-2,6-Dinitrotoluene u 95.2 uglkg 

HMX u 190 uglkg 

m-Nitrotoluene u 190 uglkg 

Nitrobenzene u 95.2 uglkg 

o-Nitrotoluene u 190 uglkg 

p-Nitrotoluene u 190 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 190 uglkg 

Tetryl u 190 uglkg 

SW8332 Nitroglycerin u 6150 uglkg 

OD-SO-C-04 CLP_SOLIDS Percent Solids 81 % 

SW6010B Antimony B 0.727 mg/kg 

Arsenic 1.75 mglkg 

Barium 37.9 mg/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 11 of12 
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Holloman Air Force Base 
20,000-Pound Open Detonation Unit 

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date .Mrlhru! Parameter .llig Value Units EPA Oualjfier 

OD-SO-C-04 10/10/00 SW6010B Beryllium B 0.237 mglkg 

Cadmium B 0.119 mglkg 

Chromium 3.78 mglkg 

Copper 4.92 mglkg 

Lead 1.6 mglkg .J 

Nickel 2.57 mglkg 

Selenium u 1.22 mglkg 

Silver u 0.733 mglkg 

SW7471A Mercury u 0.041 mglkg 

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 u 100 uglkg 

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 )00 uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 508 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin u 6170 uglkg 

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

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



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

Fourth Quarter 2000 
Equipment Blank Results 

l&rni.lm Sa mole Date ~ Parameter flu Yll.!.u.l: l.!.!!m 

OD-EB-01 10/10100 SW6010B Antimony B 3.99 ugiL 

Arsenic B 4.34 ugiL 

Barium B 2.35 ugiL 

Beryllium u ugiL 

Cadmium u 3 ugiL 

Chromium u 5 ugiL 

Copper 5.66 ugiL 

Lead u 3 ugiL 

Nickel u 5 ugiL 

Selenium u ugiL 

Silver B 1.28 ugiL 

SW7470A Mercury u 0.2 ugiL 

SW8330 1,3,5-Trinitrobenzene u 0.26 ugiL 

1,3-Dinitrobenzene u 0.26 ugiL 

2,4,6-Trinitrotoluene u 0.26 ugiL 

2,4-Dinitrotoluene u 0.26 ugiL 

2,6-Dinitrotoluene u 0.26 ugiL 

2-Amino-4,6-Dinitrotoluene · u 0.26 ugiL 

4-Amino-2,6-Dinitrotoluene u 0.26 ugiL 

HMX u 0.519 ugiL 

m-Nitrotoluene u 0.519 ugiL 

Nitrobenzene u 0.26 ugiL 

o-Nitrotoluene u 0.519 ugiL 

p-Nitrotoluene u 0.519 ugiL 

Pentaerythritol Tetranitrate u 1.3 ugiL 

RDX u 0.519 ugiL 

Tetryl u 0.519 ugiL 

SW833l Nitroglycerin u 2000 ugiL 

Page 1oft 
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APPENDIXB 

Risk Evaluation Calculation Sheet 



EOD Exposure Scenario 

Noncarcinogenic Risk: 

C·EF·ED· IRSa ·FC 

Intake (mg I kg I d)= 
106 

BWa ·ATn 

Carcinogenic Risk~ 

HQ= Intake 

RJDo 

C·EF·ED· IRSa ·FC 

Intake (mg I kg I d)= 
106 

BWa ·ATe 

CR = Intake · CSFo 

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 
20 
0.5 
Calculated 
100 
Constituent-specific 
25550 
1825 

Symbol 
106 
BW. 
c 
CR 
CSFo 
ED 
EF 
FC 
HQ 
IRS. 
RfDo 
ATe 
ATn 



Headquarters, Air Combat Command 
Langley Air Force Base, 

Virginia 

Final 

Fourth Quarter 2000 Monitoring Report 
Quality Assurance/Quality Control 

20, 000-Pound Open Detonation Unit 

Holloman Air Force Base, 
New Mexico 

September 2001 

49CES/CEV 
Holloman Air Force Base, 

New Mexico 



FINAL 
FOURTH QUARTER 2000 MONITORING REPORT 

QUALITY ASSURANCE/QUALITY CONTROL RESULTS 
20,000-POUND OPEN DETONATION UNIT 

Prepared for: 

Holloman Air Force Base 
49 CES/CEV 

550 Tabosa Avenue 
Holloman AFB, New Mexico 88330 

Prepared by: 

Foster Wheeler Environmental Corporation 
143 Union Boulevard, Suite 1010 

Lakewood, CO 80228 

Under Contract No. DACW 45-94-D-0003 

Delivery Order 32, Work Authorization Directive 7 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

September 2001 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit Fourth Quarter 2000 Monitoring QA/QC Report 

TABLE OF CONTENTS 

Section 

List of AcronYJils ............................................................................................................................ ii 

Executive Summary ................................................................................................................... ES-1 

1.0 SUMMARY OF QUALITY ASSURANCEDATAEVALUATION ................................ 1 
1.1 Data Deliverables ........................................................................................................ 2 
1.2 Holding Times ............................................................................................................ 2 
1.3 Laboratory Method Blank Samples ........................................................................... .3 
1.4 Laboratory Control Samples (LCSs) .......................................................................... 3 
1.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples ....................................... 3 
1.6 System Monitoring Compounds ................................................................................ .4 
1. 7 Laboratory Duplicate Sample Results ....................................................................... .4 
1.8 Field Duplicate Sample Results ........... ~ ..................................................................... .4 
1.9 Equipment Rinse Blank Results ................................................................................. .4 

2.0 DATA ASSESSMENT AND USABILITY ........................................................................ 5 

3.0 REFERENCES .................................................................................................................... 6 

APPENDICES 

A Analytical Data 
B Quality Control Data 

PROJECTS/HOU20K/20KQAQ42000DOC 8/30/2001 September 2001 



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

AFB 

DQO 

EPA 

Foster Wheeler 

GPL 

LCS 

MDL 

MRL 

MS/MSD 

OD 

PETN 

QA 

QC 

RPD 

USAF 

J.tg/L 

Fourth Quarter 2000 Monitoring QA/QC Report 

LIST OF ACRONYMS 

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 

pentaerythritol tetranitrate 

quality assurance 

quality control 

relative percent difference 

United States Air Force 

micrograms per liter 

PROJECTS/HOU20K/20KQAQ42000.DOC 8/30/2001 11 September 2001 



Holloman Air Force Base 
20,000-Pound Open Detonation Unit Fourth Quarter 2000 Monitoring QA/QC Report 

EXECUTIVE SUMMARY 

On October 10, 2000, the 1oth 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 7 4 71 A 

• 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 lOth 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 lOth 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-V alue 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 1oth 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 ofthe data is determined through review of sample extraction and analysis 

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

method holding time guidelines. All extraction and analysis were performed within the holding 

time guidelines for the 1oth quarterly sampling event. Re-extraction and reanalysis for one 

explosive compound, pentaerythritol tetranitrate (PETN), was performed 9 days outside of 

holding time as a result of low PETN recovery in the QC samples. The PETN results were 

nondetect for both the initial analysis and the reanalysis, indicating no impact to the data results. 

Nondetect sample results for PETN were UJ- qualified, signifying estimated nondetect data. 
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1.3 LABORATORY METHOD BLANK SAMPLES 

Fourth Quarter 2000 Monitoring QA/QC Report 

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 1 01
h 

quarterly sampling event. The representativeness of the data based on method blank data results 

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, with the exception of arsenic (95 

percent), lead (98.6 percent), and nickel (1 00 percent). The LCS recoveries for these three 

metals were just below the lower acceptance limit. Detect and nondetect arsenic, lead, and 

nickel results were J- and UJ-qualified, signifying estimated data. LCS spike recoveries indicate 

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

in Appendix B. 

1.5 MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES 

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

each analytical method. 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 metals and explosives were within the method-specific control limits 

except as noted. The MS sample recovery for antimony was below the method-specific control 

limit at 44.5 percent. Detect and nondetect antimony results were J- and UJ-qualified, signifying 

estimated data. MS/MSD recoveries indicated minimal matrix interference associated with the 

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

PROJECTS/HOU20K/20KQAQ42000.DOC 8/30/2001 3 September 200 I 



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

1.6 SYSTEM MONITORING COMPOUNDS 

Fourth Quarter 2000 Monitoring QAJQC Report 

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 LAB ORA TORY 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 

metals were within the 20 percent RPD criteria with the exception oflead (62.1 percent). 

Sample results (all detects) for lead were previously J-qualified due to LCS recoveries. 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 sample (OD-SO-A-02) was collected for the 1 01
h quarterly sampling event 

and analyzed for metals and explosives. All metals detections above the MRL were within the 

50 percent RPD criteria. There were no detections above the MRL in the field sample or field 

duplicate sample for explosives. 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 1 01
h quarterly 

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

in the rinse blank sample above the MRL. One detection of copper was reported above the MRL 

at 5.7 micrograms per liter (J..lg/L). Detections ofbarium (2.3 J.!g/L), arsenic (4.3 J..lg/L), antimony 

(4.0 J.!g/L), and silver (1.3 J.!g/L) were reported below the MRL. These low-level detections did 

not result in qualification of sample data. Equipment rinse blank data indicate cross-
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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 18 percent ofthe analytical 

data for the 1oth quarterly sampling event were qualified as estimated; however, these data are 

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

number of estimated analytical values (60) compared to the total number of analytical field 

sample data values (336) for the event. Analytical data were J- and UJ-qualified based on the 

following validation criteria: 

• Re-extraction and analysis holding time exceeded--12 nondetect values for PETN 

• MS sample recovery below the method controllimit-12 detect and nondetect values for 

antimony 

• LCS recoveries below the method controllimit-12 detect and nondetect values for arsenic, 

lead, and nickel 

• Laboratory duplicate sample RPD above the 20 percent criteria--12 detects for lead 

(previously qualified for LCS) 

No sample results were B-qualified, signifying method or equipment blank contamination. 

Review of the QC data associated with the field sample data indicates all analytical data for the 

20,000-Pound OD Unit lOth quarterly sampling event are valid and fulfill project DQOs. Based 

on the data validation procedure, 60 data results were J- and UJ -qualified (estimated data) but are 

still 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 1oth quarterly sampling event. 
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Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date Mtlbrul Parameter .E!u Value linin EPA Qualifier 

OD-SO-A-01 10/10/00 CLP_SOLIDS Percent Solids 83.6 % 

SW6010B Antimony u 1.44 mg/kg UJ 

Arsenic 1.5 mg/kg J 

Barium 53 mg/kg 

Bery.llium 0.292 mglkg 

Cadmium 1.63 mg/kg 

Chromium 5.43 mg/kg 

Copper 7.75 mglkg 

Lead 2.72 mg/kg 

Nickel 3.89 mg/kg 

Selenium u 1.2 mg/kg 

Silver B 0.442 mglkg 

SW7471A Mercury u 0.04 mg/kg 

SW8330 1,3,5-Trinitrobenzcne 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 u 100 uglkg 

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

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

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 ug/kg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerin u 5840 uglkg 

OD-SO-A-02 CLP_SOLIDS Percent Solids 85.9 % 

SW6010B Antimony B 0.812 mg/kg 

Arsenic 1.39 mg/kg 

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

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



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

Fourth Quarter 2000 
Analytical Sample Results 

L.!!Wiml Sample Date .Mtll!.rul Parameter E!.u Value ll.!!.m EPA Qualifier 

OD-SO-A-02 10/10/00 SW6010B Barium 31.8 mglkg 

Becyllium B 0.157 mglkg 

Cadmium B 0.573 mglkg 

Chromium 2.85 mglkg 

Copper 2.34 mglkg 

Lead 1.3 mglkg I 

Nickel 2.07 mglkg I 

Selenium u 1.16 mglkg 

Silver u 0.698 mglkg 

SW7471A Mercucy u 0.638 mglkg 

SW8330 I ,3,5-Trinitrobenzene u 100 uglkg 

I ,3-Dinitrobenzene u 100 ug/kg 

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

2,4~Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 ug/kg 

2-Amino-4,6-Dinitrotoluenc 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 uglkg 

p-Nitrotoluene u 200 ug/kg 

Pentaerythritol Tetranitrate u 500 ug/kg UJ 

RDX u 200 ug/kg 

Tell)'l u 200 ug/kg 

SW8332 Nitroglycerin u 5680 ug/kg 

OD-SO-A-020 CLP_SOLIDS Percent Solids 85.8 % 

SW6010B Antimony u 1.35 mg/kg UI 

Arsenic B 0.983 mg/kg I 

Barium 31.6 mg/kg 

Bccyllium B 0.148 mg/kg 

Cadmium B 0.517 mg/kg 

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

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&Wirul Sample Date ~ Parameter Value ~ EPA Qualifier 

OD-SO-A-020 10/10/00 SW6010B Chromium 2.7 mg/kg 

Copper 2.6 mg/kg 

Lead 1.22 mg/kg J 

Nickel 1.85 mg/kg J 

Selenium u 1.12 mg/kg 

Silver u 0.672 mg/kg 

SW7471A Mercury u 0.038 mg/kg 

SW8330 1 ,3,5-Trinitrobenzene u 100 ugllcg 

1,3-Dinitrobenzene u 100 ugllcg 

2,4,6-Trinitrotoluene u 100 ugllcg 

2,4-Dinitrotoluene u 100 ugllcg 

2,6-Dinitrotoluene u 100 ugllcg 

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

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

HMX u 200 ugllcg 

m-Nitrotoluene u 200 ugllcg 

Nitrobenzene u 100 ugllcg 

o-Nitrotoluene u 200 ugllcg 

p-Nitrotoluene u 200 ugllcg 

Pentaerytluitol Tetranitrate u 500 ugllcg UJ 

RDX u 200 ugllcg 

Tetryl u 200 ugllcg 

SW8332 Nitroglycerin u 5830 ugllcg 

OD-SO-A-03 CLP_SOLIDS Percent Solids 82.7 % 

SW6010B Antimony u 1.42 mgllcg UJ 

Arsenic B 1.11 mgllcg 

Barium 36.8 mg/kg 

Beryllium B 0.183 mg/kg 

Cadmium B 0.285 mg/kg 

Chromium 3.57 mg/kg 

Copper 4.45 mglkg 

Lead 2.19 mg/kg 

EPA Qualifier J ~ estimated detect based on QC criteria Pagel ofl2 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&WiQn Sample Date M.tlMd Parameter Flag ~ l1.niti EPA Oualjfier 

OD-SO-A-03 10/10/00 SW6010B Nickel 2.33 mg/kg 

Selenium u 1.19 mg/kg 

Silver u 0.711 mg/kg 

SW7471A Mercwy u 0.04 mg/kg 

SW8330 I ,3,5-Trinitrobenzenc 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 u 100 ug!kg 

2-Amino-4,6-Dinitrotoluenc u 100 ug!kg 

4-Amino-2,6-Dinitrotoluenc u· 100 ug!kg 

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u 100 ug!kg 

o-Nitrotoluenc u 200 ug!kg 

p-Nitrotoluene u 200 ug/kg 

Pcntaerytbritol Tetnmitrate u 476 ug!kg UJ 

RDX u 200 ug!kg 

TetJyl u 200 ug/kg 

SW8332 Nitroglycerin u 6050 ug!kg 

OD-SO-A-04 CLP_SOLIDS Percent Solids 83.8 % 

SW6010B Antimony B 1.11 mg!kg 

Arsenic 1.15 mglkg 

Barium 31.7 mg/kg 

Beryllium B 0.182 mg/kg 

Cadmium B 0.585 mg!kg 

Chromium 3.3 mg!kg 

Copper 2.82 mg!kg 

Lead 1.53 mg!kg ] 

Nickel 2.32 mg!kg 

Selenium u 1.17 mg!kg 

Silver u 0.702 mglkg 

EPA Qualifier J = estimated detect based cin QC criteria Page4 ofi:Z 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date M.tll!.2ll Parameter Ell& Value !.!DiD EPA Oualjfier 

OD-SO-A-04 10/10/00 SW7471A Men:my u 0.039 mglkg 

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 u 100 uglkg 

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 Tetranitrate u 455 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin J 2210 uglkg 

OD-SO-B-01 CLP_SOLIDS Percent Solids 80.8 % 

SW6010B Antimony u 1.46 mglkg UJ 

Arsenic 1.25 mglkg 

Barium 32.3 mglkg 

Beryllium B 0.178 mglkg 

Cadmium B 0.099 mglkg 

Chromium 2.96 mglkg 

Copper 3.01 mglkg 

Lead 1.84 mglkg 

Nickel 2 mglkg J 

Selenium u 1.21 mglkg 

Silver u 0.728 mglkg 

SW7471A Mercmy u 0.041 mglkg 

SW8330 1,3,5-Trinitrobenzene u 95.2 uglkg 

1,3-Dinitrobenzene u 95.2 uglkg 

EPA Qualifier J = estimated deted based on QC criteria PageS of 1l 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&Wi9.n Sample Date ~ Parameter ~ YAm l.IniY EPA Qualifier 

OD-SO-B-01 10/10100 SW8330 2,4,6-Trinitrotoluene u 95.2 uglkg 

2,4-Dinitrotoluene u 95.2 ug/kg 

2,6-Dinitrotoluene u 95.2 ug/kg 

2-Amino-4,6-Dinitrotoluenc u 95.2 ug/kg 

4-Amino-2,6-Dinitrotoluene u 95.2 ug/kg 

HMX u 190 ug/kg 

m-Nitrotoluene u 190 ug/kg 

Nitrobenzene u 95.2 ug/kg 

o-Nitrotoluene u 190 uglkg 

p-Nitrotoluenc u 190 uglkg 

Pentaerytluitol Tetranitrate u 500 ug/kg UJ 

RDX u 190 ug/kg 

Tebyl u 190 ug/kg 

SW833l Nitroglycerin u 6190 ug/kg 

flfl-SO-B-02 CLP_SOLIDS Percent Solids 81.9 % 

SW6010B Antimony u 1.46 mg/kg UJ 

Arsenic B 1.12 mg/kg ] 

Barium 41 mg/kg 

Beryllium B 0.227 mg/kg 

Cadmium B 0.246 mg/kg 

Chromium 4.15 mg/kg 

Copper 5.1 mg/kg 

Lead 3.7 mg/kg ] 

Nickel 2.75 mg/kg ] 

Selenium u 1.22 mg/kg 

Silver u 0.732 mg/kg 

SW7471A Mercury u 0.04 mg/kg 

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

I ,3-Dinitrobenzene u 100 ug/kg 

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

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotoluene u 100 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page6 of 12 

EPA Qualifier UJ "' estimated non-detect based on QC criteria 



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

Fourth Quarter 2000 
Analytical Sample Results 

Location SamnleDate Mnhrul Parameter ~ ~ Units EPA Qualifier 

OD-SO-B-02 10/10/00 SW8330 2-Amino-4,6-Dinitrotoluene u 100 uglkg 

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

HMX u 200 ug/kg 

m-Nitrotoluene u 200 ug/kg 

Nitrobenzene u )00 ug/kg 

o-Nitrotoluene u 200 ug/kg 

p-Nitrotoluene u 200 uglkg 

Pentaerythrito1 Tetranitrate u 476 ug/kg UJ 

RDX u 200 ug/kg 

Tetryl u 200 ug/kg 

SW8332 Nitroglycerin u 6100 ug/kg 

OD-SO-B-03 CLP_SOLIDS Percent Solids 85.8 % 

SW6010B Antimony u 1.33 mg/kg UJ 

Arsenic u 1.11 mg/kg UJ 

Barium 28.2 mg/kg 

Beryllium B 0.131 mg/kg 

Cadmium u 0.666 mg/kg 

Chromium 2.27 mg/kg 

Copper 2.2 mglkg 

Lead 1.28 mg/kg J 

Nickel 1.46 mglkg J 

Selenium u 1.11 mg/kg 

Silver u 0.666 mg/kg 

SW7471A Mercury u 0.038 mg/kg 

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

1,3-Dinitrobenzene u 100 ug/kg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 ug/kg 

2-Amino-4,6-Dinitroto1uene u 100 ug/kg 

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

HMX u 200 ug/kg 

EPA Qualifier J ~ estimated detect based on QC criteria Page 7 ofll 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&ruilm Sample Date Mtlhru! Parameter Ill: Value .li.niY EPA Qualifier 

OD-SO-B-03 10/10/00 SW8330 m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 uglkg 

o-Nitrotoluene u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentaetythritol Tetranitrate u 500 uglkg UJ 

RDX u 200 uglkg 

Tettyl u 200 uglkg 

SW833l Nitroglycerin u 5830 uglkg 

OD-SO-B-04 CLP_SOLIDS Percent Solids 81.4 % 

SW6010B Antimony u 1.42 mglkg UJ 

Arsenic 1.39 mglkg J 

Barium 30.3 mg/lcg 

Beryllium B 0.158 mglkg 

Cadmium B 0.165 mglkg 

Chromium 2.92 mglkg 

Copper 63.8 mglkg 

Lead 1.45 mglkg J 

Nickel 2.17 mglkg J 

Selenium u 1.18 mglkg 

Silver u 0.708 mglkg 

SW7471A Mercury u 0.04 mg/lcg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

1 ,3-Dinitrobenzene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotolueoe u 100 uglkg 

2,6-Dinitrotoluene u 100 ug/lcg 

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

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

HMX u 200 uglkg 

m-Nitrotoluene u 200 uglkg 

Nitrobenzene u 100 uglkg 

o-Nitrotoluene u 200 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 8 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date ~ Parameter ~ ~ l!!!it.i EPA Qualifier 

OD-SO-B-04 10/10/00 SW8330 p-Nitrotoluene u 200 uglkg 

Pentaerythritol Tetranitrate u 500 ug/kg UJ 

RDX u 200 ug/kg 

Tetryl u 200 uglkg 

SW833l Nitroglycerin u 6140 ug/kg 

OD-SO-C-01 CLP_SOLIDS Percent Solids 86 % 

SW60108 Antimony u 134 mg/kg UJ 

Arsenic 1.16 mg/kg 

Barium 28.8 mg/kg 

Beryllium B 0.153 mglkg 

Cadmium B 0.595 mg/kg 

Chromium 2.63 mg/kg 

Copper 3.09 mg/kg 

Lead 2.57 mg/kg ] 

Nickel 1.72 mglkg ] 

Selenium u 1.12 mg/kg 

Silver u 0.671 mglkg 

SW7471A Mercury u 0.037 mg/kg 

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

1,3-Dinitrobenzene u 100 uglkg 

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

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitrotolueoe u 100 ug/kg 

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

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

HMX u 200 uglkg 

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 UJ 

RDX u 200 ug/kg 

EPA Qualifier J = estimated detect based on QC criteria Page 9 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

l&rniru! Sample Date Method Parameter f1!& ~ .li!!m EPA Qualifier 

OD-SO-C-01 10/10100 SW8330 Tellyl u 200 uglkg 

SW833l Nitroglycerin u 5810 uglkg 

OD-SO-C-01 CLP_SOLIDS Percent Solids 86 % 

SW6010B Antimony u 1.4 mglkg UJ 

Arsenic 2.22 mglkg J 

Barium 61.7 mglkg 

Beryllium 0.382 mglkg 

Cadmium B 0.205 mglkg 

Ou-omium 6.58 mglkg 

Copper 7.19 mglkg 

Lead 5.29 mglkg J 

Nickel 4.45 mglkg J 

Selenium u 1.16 mglkg 

Silver u 0.698 mglkg 

SW7471A Mercury B 0.023 mglkg 

SW8330 1,3,5-Trinitrobenzene u 100 uglkg 

1 ,3-Dinitrobeozene u 100 uglkg 

2,4,6-Trinitrotoluene u 100 uglkg 

2,4-Dinitrotoluene u 100 uglkg 

2,6-Dinitrotoluene u 100 uglkg 

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-Nitrotolucne u 200 uglkg 

p-Nitrotoluene u 200 uglkg 

Pentacrythritol Tetranitrate u 476 uglkg UJ 

RDX u 200 uglkg 

Tetryl u 200 uglkg 

SW8332 Nitroglycerin u 5670 uglkg 

,-- "O..C-03 CLP_SOLIDS Percent Solids 81.3 % 

EPA Qualifier J -= estimated detect based on QC criteria Page 10 of 12 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date ~ Parameter ~ Value Units EPA Qualifier 

OD-SO-C-03 10/10/00 SW6010B Antimony u 1.48 mglkg UJ 

Arsenic 1.92 mglkg ] 

Barium 53 mglkg 

Betyllium 0.282 mglkg 

Cadmium B 0.171 mglkg 

Chromium 4.9 mglkg 

Copper 4.89 mg/kg 

Lead 3.07 mglkg ] 

Nickel 3.58 mglkg J 

Selenium u 1.23 mglkg 

Silver u 0.738 mg/kg 

SW7471A Mercury u 0.04 mglkg 

SW8330 1,3,5-Trinitrobenzene u 95.2 uglkg 

1,3-Dinitrobenzene u 95.2 uglkg 

2,4,6-Trinitrotoluene u 95.2 uglkg 

2,4-Dinitroto1uene u 95.2 uglkg 

2,6-Dinitroto1uene u 95.2 uglkg 

2-Amino-4,6-Dinitrotoluene u 95.2 uglkg 

4-Amino-2,6-Dinitrotoluene u 95.2 uglkg 

HMX u 190 uglkg 

m-Nitrotoluene u 190 uglkg 

Nitrobenzene u 95.2 uglkg 

o-Nitrotoluene u 190 uglkg 

p-Nitrotoluene u 190 uglkg 

Pentaerythritol Tetranitrate u 500 uglkg UJ 

RDX u 190 uglkg 

Tetryl u 190 uglkg 

SW833l Nitroglycerin u 6150 uglkg 

OD-SO-C-04 CLP_SOLIDS Percent Solids 81 % 

SW6010B Antimony B 0.727 mg/kg J 

Arsenic 1.15 mglkg J 

Barium 37.9 mglkg 

EPA Qualifier J = estimated detect based on QC criteria Page 11 ofl2 

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



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

Fourth Quarter 2000 
Analytical Sample Results 

Location Sample Date ~ Parameter fl!g Value .lin.iD EPA Qualifier 

OD-SO-C-04 10/10/00 SW6010B Beryllium B 0.237 mg/kg 

Cadmium B 0.119 mglkg 

Chromium 3.78 mg/kg 

Copper 4.92 mg/kg 

Lead 1.6 mg/kg ] 

Nickel 2.57 mg/kg 1 

Selenium u 1.22 mg/kg 

Silver u 0.733 mg/kg 

SW7471A Mercury u 0.041 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 u 100 uglkg 

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 Tetranitrate u 508 uglkg UJ 

RDX u 200 uglkg 

Tetcyl u 200 uglkg 

SW833l Nitroglycerin u 6170 uglkg 

EPA Qualifier J = estimated detect based on QC criteria Page 12 ofl2 

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



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

Fourth Quarter 2000 
Equipment Blank Results 

Location Sample Date ~ Parameter Em Yll.lY.t linin 

OD-EB-01 10/10/00 SW6010B Antimony B 3.99 ug/L 

Arsenic B 4.34 ug/L 

Barium B 2.35 ug/L 

Beryllium u ug/L 

Cadmium u 3 ug/L 

Chromium u 5 ug/L 

Copper 5.66 ug/L 

Lead u 3 ug/L 

Nickel u s ug/L 

Selenium u 5 ug/L 

Silver B 1.28 ug/L 

SW7470A Mercury u 0.2 ug/L 

SW8330 I ,3,5-Trinitrobenzene u 0.26 ug/L 

I ,3-Dinitrobenzene u 026 ug/L 

2,4,6-Trinitrotoluene u 026 ug/L 

2,4-Dinitrotoluene u 0.26 ug/L 

2,6-Dinitrotoluene u 0.26 ug/L 

2-Amino-1,6-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 

Pcntaerythritol Tetranitratc u 1.3 ug/L 

RDX u 0.519 ug/L 

Tetryl u 0.519 ug/L 

SW833l Nitroglycerin u 2000 ug/L 

Page 1 ofl 
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GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068W ------
Initial Calibration Source:HIGH PURITY/CPI 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(l) M 

!An timon~ 400.01 410.731102.7 500.0 516.121103.2 521.46 104.3 PI 
!Arsenic 400.01 408.66,102.2 500.0 504.721100. 9 512.75 102.6 PI 
!Barium 4oo. ol 404.98,101.2 500.0 505.421101. 1 515.87 103.2 PI 
IBe~llium 40.01 41.141102.8 50.0 so. 66,101. 3 51.61 103.2 PI 
!cadmium 40.01 40. 64,101.6 500.0 492.191 98.4 501.31 100.3 PI 
!chromium 400.01 408.001102.0 500.0 502.711100. 5 511.63 102.3 PI 

lcoEEer 400.01 404.66,101.2 500.0 508.16,101.6 520.57 104.1 PI 

!Lead 400.01 407.64,101.9 500.0 502. s5l 1 oo. 5 511.331102.31 PI 

!Mereu~ 5.ol 5.121102.4 5. o 1 5.ool1oo.o 5.141102.alcvl 

!Nickel 400.01 406.641101.7 5oo .o 1 496.541 99.3 5o6.2111o1.2 I PI 

!selenium 400.01 405.31,101.3 5oo. o 1 496.681 99.3 506. 2111o1. 3 I P I 

,,jSilver 40.01 40.831102.1 so.o 1 52.20,104.4 s1. 69l1o3. 4 1 P 1 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4004. SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068W. 

Initial Calibration Source: 

Continuing Calibration Source: HIGH P~TY/CPI 

Concentration Units: ug/L 

Initial. Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(l) M 

IAntimonl:: 500.0 528.231105.61 532.581106.51 P 
jArsenic 500.0 515.34,103.11 514.921103.0 p 

jBarium 500.0 521.771104.41 521. 49j104. 3 p 

IBe~llium 50.0 52.37,104.71 52.471104.9 p 

jcadm.ium 500.0 505. 2B1101.1j 505.9811-01.2 p 

!chromium 500.0 517.841103.61 517.451103.5 p 

lcoEEer 500.0 529.90I1os.ol 531.35,106.3 p 

I Lead 500.0 519.53,103.91 518.881103.8 p 

!Mereu~ 5.0 5. 3ol 1 o6. o 1 5.661113.2 cvl 
!Nickel 500.0 511.061102.21 510.03,102.0 PI 
!selenium 500.0 512 . 211 1 o2. 5 1 511.161102.2 """'' 

!silver 50.0 53.131106.31 52.471104.9 ~ 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 
SW-846 



GPL Laboratories, LLLP 

contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068W 

Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(l) Found %R(l) 

IAntimon:t: 500.0 520.58,104.1 

!Arsenic 500.0 513. 65,102. 7 

!Barium 500.0 516.83,103. 4 

IBe!::£11 i urn 50.0 Sl. 761103. 5 

!cadmium 500.0 499 .o5l 99.8 

!chromium 500.0 511. 90!102. 4 

lcoEEer 500.0 524.53,104.9 

!Lead 500.0 512.641102.5 

!MereU!::£ 5.0 5. 621112. 4 5.40 108.0 

!Nickel 500.0 503.711100.7 

!selenium 500.0 507. BOI10l. 6 

'1.silver 50.0 52.761105. 5 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4006 
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IP 
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cv 
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SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2B-

CRDL STANDARD FOR AA AND ICP 

Lab Code: Case No.: SAS No.: SDG No. : 10068W 

AA CRDL Standard Source: 

ICP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initia1 Fina1 

Analyte True Found %R True Found %R Found 

!Antimony 120.0 121.231 101. o I 
!Arsenic 20.0 21.771108.81 

!Barium 400.0 409.181102.31 

!Beryllium 10.0 10.351103.51 

!cadmium 10.0 10.291102.91 

!chromium 20.0 20. 941 104.71 

!Copper 50.0 52.141 104.3 

!Lead 6.0 5. 721 95.3 

!Mercury 0.2 0. 241120.0 I 
!Nickel I 80.0 83.081 103.8 

!selenium I 10.0 9.941 99.4 

lsHver I 20.0 20.551102.8 

(I 

Form II (Part 2) - IN 4007 

%R 

SW-846 



GPL Laboratories, LLLP 

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 
Calib. Continuing Calibration 

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

!Antimony 

!Arsenic 

!Barium 0.6 u 0.6 u 0.6 u 0.6 u 
IBeiTllium 0.11 ul o.11u 0.1 I ul o.1 I u 
I cadmium 0.41 ul 0.41 u 0.41 ul o.4 I u 
!chromium 0.81 ul o.8lu o.8 I ul 0.8 u 
lcoEEer 1.21 ul 1.21 u 1.2 I ul 1.5 B 

!Lead 1. 51 ul L5lu 1.5 I ul 1.5 u 
IMercu!Y 0.11 ul o.11u 0.1 I ul 0.1 u 
!Nickel 2.01 ul 2.o1u 2.0 I ul 2.0 u 
I selenium 2.31 ul 2.3lu 2.31 ul 2.3 u 

~I Silver 0.71 ul o.7lu 0.71 ul 1.3 B 

Form III - IN 

SDG NO.: 10068W 

Preparation 
Blank 

c M 

p 

0.100 u II P 
0.400 u II P 
0.800 u II P 
1.636 B II P 
1.500 u II P 
0.100 u I lev 
2.000 u liP 
2.300 u II P 
0.700 u II P 

4008 SW-846 



GPL Laboratories, LLLP 

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~ 3.7lu 3.7 ul 
!Arsenic 4.6IB 3.2 ul 
!Barium 0.6 u 0.6 ul 
IBe:allium 0.1 u 0.1 ul 
I cadmium 0.4 u 0.4 ul 
I chromium 0.8 u 0.8 ul 
I copper 1.2 u 1.2 ul 
!Lead 1.5 u 1.5 ul 
IMercu!:Y -0.1IB -0.1 Bl -0.1 

!Nickel 2.oju 2.0 ul 
I selenium 2.3ju -3.0 Bl 
I silver o.9IB 0.7 Bl 

Form III - IN 

SDG NO.: 1006BW 

Preparation 
Blank 

c c M 

I I II PI 
I I II PI 

I II PI 
II PI 
II PI 
II PI 
II PI 
II PI 

B I levi 
II PI 
I I 1? ' 
II P 

4009 SW-846 



GPL Laboratories, LLLP 
TOTAL METALS 

-4-
ICP INTERFERENCE CHECK SAMPLE 

""-" 
Contract: 

Lab Code: Case No. : 

ICP ID Number: · TJA61 ICP 

SAS No.: SDG NO.: 10068W .;,__ ____ _ 
ICS Source: HIGH PURITY ----------------------

Concentration Units): ug/L 

. 
True Initial Found Final Found 

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

!Antimony I 600 61 617.61 102.91 
!Arsenic I 100 I 61 109.71 109.71 
Barium 500 I 21 527.01 105.4 
Beryllium 500 ol 506.8j101.4 
Cadmium I 1000 I -11 986.01 98.61 

!chromium I 500 I 11 506.41 101.31 
I copper I soo I 11 538.71 107.71 
!Lead I 50 I -31 48.11 96.21 
!Nickel I 1000 I 21 985.21 98.sl 
I selenium I 50 I -s I 45.01 9o.ol 
!silver I I 200 I 21 214.11 107.11 I I 

Form IV - IN 4010 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAMPLE NO. 

0010057-048 

Contract: 

Lab Code: Case No.: SAS SDG NO.: 10068W 

Matrix (soil/water) :WATER 

\ Solids for Sample: 0.0 ----

Concentration Units (ug/L 

., Analyte 

'

Control I Spiked Sample I 
Limit %R Result (SSR) C 

I Mercury I 1s - 12sl 1.13ool I 

Comments: 

Level (low/med): 

or mg/kg dry weight): pG/L 

Sample I Spike I 
Result (SR) C !Added {SA) 

0.1ooolu I 1.ool 

Form V (PART 1) - IN 

------
LOW 

%R I Q M 

n3.o I cv 

4011 SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water):WATER 

% Solids for Sample: 0.0 ----

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAS 

SAMPLE NO. 

10119-002-08-lS 

SDG NO;: 10068W 

Level (low/med) : LOW 

Concentration Units (ug/L or rng/kg dry weight): pG/L 

~ Analyte 'Control Spiked Sample cj Sanple l Spike 
Limit %R Result (SSR) Result (SR) C Added CSA) %R Q 

I Antimony I 75 - 125 107.12801 3.7ooolu 100.00 107.1 

I Arsenic I 75 - 125 44.48641 3.9S41IB 40.00 101.3 

I Barium I 75 - 125 2099.78861 72.32981 2000.00 101.4 

I Beryllium I 75 - 125 51.67061 o.1ooolu 50.00 103.3 

I Cadrni Ulll I 75 - 125 51.38401 o.6110IB so. cio 101.5 

I Chrorni urn I 75 - 125 291.23651 82.29901 200.00 104.5 

I Copper ·I 75 - 125 268.68281 7.60901 250.00 104.4 

I Lead I 75 - 125 21.02451 1. sooo lu 20.00 105.1 

'Nickel I 75 - 125 566.26941 65.93921 500.00 100.1 

1 Selenium I 75 - 125 64.52861 4.0134IB 60.00 100.9 

I Silver I 75 - 125 . 54.78411 o.827SIB 50.00 107.9 

Co"' 'nts: 

Form V (PART 1) - IN 4012 

M 
p 

PI 
PI 
PI 
PI 
PI 
PI 
p 

PI 
PI 
PI 

SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water): WATER 

% Solids for Sample: 0. 0 ---

TOTAL METALS 

-6-

DUPLICATES 

SAS No.: 

SAMPLE NO. 

0010057-04D 

SDG NO.: 10068W ----'---
Level (low/med) : LOW 

% Solids for Duplicate: 

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

IAnalyte I Control If 
Limit 

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

!Mercury I II o.1ooo 1 u 11 O.lOOOiu cv 

Form VI - IN 4 Q 13 SW-846 



GPL Laboratories, LLLP 

Contract:. 

Lab Code: Case No.: 

Matrix (soil/water): WATER 

% Solids for Sample: 0.0 ---

TOTAL METALS 

-6-

DUPLICATES 

SAS No.: 

SAMPLE NO. 

10119-002-08-l.D 

SDG NO.: 10068W ------
Level (low/med): LOW ----

% Solids for Duplicate: 

Concentration Units (uq/L or mg/kq dry weight): pG/L 

IAnalyte I Control 
Limit I Sample (S) c II Duplicate (D) c RPD Q M 

!Antimony I 3. 7ooo 1 u 11 3. 1ooo 1 u p 

!Arsenic I 3.95411 B II 3.2ooolu 200.0 p 

!Barium I 72.32981 II 71.42731 1.3 PI 
!Beryllium I o.1ooo 1 u II o.1ooo 1 u p 

!Cadmium I 0.61101 B II 0.4000iu 200.0 PI 
!Chromium I 82.29901 II 82.23981 0.1 p 

!Copper I 5.0 7.60901 II 7.29721 4.2 p 

I Lead I 1. 5ooo 1 u 11 l.Sooolu p 

jNickel I 65.93921 II 64.02691 2.9 p 

!Selenium I 4.0l34IBII 3.49o3IB 13.9 PI 
!Silver I 0.82751 B II o. 1ooo I u 200.0 p 

Form VI - IN 4014 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-7-

LABORATORYCONTROLSAMPLE 

Lab Code: Case No.: SAS No.: 

Solid LCS Source: 

Aqueous LCS Source: HIGH PURITY 

Aqueous (ug/L) Sol.id 

Analyte True Found %R True Found 

(Antimony 100.01 97.46 97.5 

!Arsenic 40.01 41.40 103.5 

!Barium 2000.01 1894.70 94.7 

!Beryllium so.o1 47.99 96.0 

!Cadmium 50.01 48.69 97.4 

!Chromium 200.01 193.70 96.8 

!copper 250.01 243.18 97.3 

!Lead 20.01 19.26 96.3 

!Mercury l.OI 1.04 104.0 

!Nickel 5oo.ol 478.51 95.7 

!Selenium 60.01 57.95 96.6 

!silver 50.01 49.69 99.4 

Form VII - IN 

SDG NO.: 10068W 

. 
(mg/kg) 

c Limits %R 

4 Q 15 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-9-

ICP SERIAL DILUTIONS 

Lab Code: Case No.: SAS No.: 

Matrix (soil/water) :WATER 

Concentration Units: ug/L 

SAMPLE NO. 

10119-002-08-1L 

SDG NO. : 100.68W ------
Level (low/med) : LOW 

. 
Initial Sample Serial Dilution % 

Result (I) Result (S) Differ-
Analyte c c ence Q M 

!Antimony I 3.7ol u II 1e. 5o 1 u p 

!Arsenic I 3.951 B II 17.49IB 343.0 p 

!Barium I 72.331 II 70.651 2.3 p 

!Beryllium I 0.101 uJJ o.5o 1 u p 

!cadmium I 0.611 B II 2.oo 1 u 100.0 p 

Chromium I 82.301 II 8o.oo 1 2.8 p 

!copper I 7.611 II 12.981 B 70.8 p 

!Lead I 1.501 u II 7.5o 1 u p 

lt-Hckel I 65.941 II 61. OS I 7.4 p 

Selenium I 4.011 B II 11. 5o 1 u 100.0 p 

,Silver I 0.831 B II 3.5o 1 u 100.0 p 

Form IX - IN 4016 SW-846 



GP L Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

TOTAL METALS 
-10-

METHOD DETECTION LIMITS 

SAS No.: 

ICP ID Number: Dat~: 03/28/00 

Flame AA ID Number: Leeman CVAA 

Furnace AA ID Number: 

Analyte 

Mercury 

Comments 

I 

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

2s3.7o I 0.21 

Form X - IN 

SDG NO.: 10068W 

MDL 
(ug/L) 

M 

0.1 cv 

SW-846 

4017' 



GPL Laboratories, LLLP 

Con ....tact: 

Lab Code: Case No.: 

ICP ID Number: TJA61 ICP 

TOTAL METALS 
-10-

METHOD DETECTION LIMITS 

SAS No.: 

Date: 03/28/00 
~--------------------------

Flame AA ID Number: 

Furnace AA ID Number: 

Wave- Back- PQL 
Analyte 

length ground (ug/L) 

Antimony I 206.84 I 6.0 I 
1Arsen1c 189.o4 1 5.ol 
!Barium 493.41 I 5.0 I 
!Beryllium 313 .o4 I 1.0 I 
!cadmium 226.5o 1 3.o I 
I chromium 267.72 1 5.o I 
!copper 324.751 5.0 I 
!Lead 220.35 1 3.01 
I Nickel 231. Go 1 5.ol 
!selenium 196.021 5.o I 
I silver 328. o1 I 3.0 I 

Comments 

Form X - IN 

SDG NO.: 10068W ------

MDL 
(ug/L) M 

3.7 p 

3.2 p I 
0.6 p I 
0.1 PI 
0.4 PI 
0.8 p 1 
1.2 PI 
1.5 PI 
2.0 PI 
2.3 PI 
0.7 PI 

SW-846 

4018 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S ------
Initial Calibration Source:HIGH PUFaTY/CPI 

Continuing Calibration Source: HiGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(l) Found %R(1) M 

!Mercury I · 5.ol 4.831 96.61 5.o I 4. 771 95. 4 1 4.961 99.2lcvl 
!selenium I 400.01 4oo.81l1oo.2 I 5oo.o 1 491.891 98.41 516.28l1o3.3l P 1 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

For.m II (Part 1) - IN 4044 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 100688 ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration ·Continuing Calibration 

Analyte True Found %R(1) ·True Found %R(1) Found %R(1) M 

!Mercury 5.o I s.o2l1oo.41 I levi 
I selenium soo.o I 493.031 98.61 492. 421 98. s 1 P 1 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4045 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

I selenium soo.o I 496.341 99.31 494.491 9B.9IPJ 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4046 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S 

Initia1 Ca1ibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Ca1ibration 

Analyte True Found %R(1) True Found %R(1) Found %R(l) M 

I selenium 5oo.o I 494.761 99.o 1 497.991 99.61 PI 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

For.m II (Part 1) - IN 4047 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Lab Code: Case No.: SAS No.: SDG NO. : 10068S ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(l) Found %R(l) M 

!selenium 5oo.o I 498.761 99.81 50l.9~lloo.41 PI 

(1) Control Limits: Mercury B0-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4 Q48 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S ------
Initial Calibration Source:HIGH PURITY/CPI 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

IAntimonl: 400 .oJ 404.801101.2 500.0 528.941 105.8 505.57!101.1 p 

!Arsenic 40o.oJ 405.96,101.5 500.0 518.36,103.7 498.031 99.6 p 

!Barium 400.0J 401.021100. 3 500.0 519.891104.0 497.171 99.4 p 

IBe~llium I 40.0J 40.541101.3 50.0 52. 021104. 0 49.57J 99.1 p 

Jcadmium I 4o.oJ 40.231100.6 500.0 505.771101.2 483.281 96.7 p 

!chromium I 4oo .o1 403.191100.8 500.0 516.791103.4 494.061 98.8 p 

lcoEEer I 400 .o1 397.441 99.4 500.0 519.151103.8 497.941 99.6 p 

!Lead. I 400.01 400.611100.2 500.0 513.951 102.8 489.071 97.8 p 

!Nickel I 400.01 401.331100.3 500.0 510.04,102.0 491.041 98.2 p 

!silver I 40 .oJ 39.471 98.7 50.0 51.29,102. 6 49.091 98.2 p 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4049 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Lab Code: Case No.: · SAS No.: SDG NO.: 10068S --'-----
Initial Calibration Source: 

Continuing Ca1ibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initia1 Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(l) M 

(Antimon:l 500.0 503.91!1oo.a! 505.11j10l.O p I 
!Arsenic 500.0 501.66,100.31 499.88!100.0 PI 
!Barium 500.0 501.161100.21 499.221 99.8 PI 
!Beryllium I 50.0 so.3ol1oo.61 50.09,100.2 PI 
!cadmium I 500.0 490.041 98 .o J 488.191 97.6 p I 
(Chromium I 500.0 500.99) 100.21 498.481 99.7 PI 
(copper I 500.0 S02.51I1oo.5l 498.961 99.8 PI 
(Lead I 500.0 496. sol 99.41 495.081 99.0 PI 
!Nickel I 500.0 496.451 99.31 492.951 98.6 PI 
(silver I 50.0 51.25,102.5 I 52.53,105.1 PI 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; cyanide 85-115 

Form II (Part 1) - IN 4050 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Lab Code: Case No.: SAS No.: SDG NO.: 100685 ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

jAn timon:£ 500.0 510.321102.11 518.401103.7 PI 
jArsenic 500.0 504. BBI101. 0 I 507.841101.6 PI 
jBarium 500.0 504.741100.91 5o6.80I101.4 PI 
jBe~llium I 50.0 so. 76l1ol. 51 50.901101.8 PI 
!cadmium I 500.0 493.011 98.61 494.291 98.9 p I 
!chromium I 500.0 5o3.99l1oo.8 1 505.421101.1 PI 
lcoEEer I 500.0 506.98,101.41 508.671101.7 PI 
jLead I 500.0 502.041100.41 5o2.oe11oo.4 PI 
jNickel I 500.0 498.521 99.71 499.811100.0 PI 
!silver I 50.0 51.201102.41 51.041102.1 PI 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4051 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: uq/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(l) Found %R(l) M 

!An timon~ 500.0 514.04,102. 8 5o9.66jlo1.9l P 1 
!Arsenic 500.0 504.23,100.8 501.60,100.31 p 

!Barium 500.0 505.47,101.1 5o5.o4llol.o 1 P 

IBe~llium I 50.0 50.10,100. 2 50.111100.21 p 

!cadmium I 500.0 488. o5l 97.6 488.021 97.6 p 

!chromium I 500.0 500.121100.0 499.691 99.9 p 

lcoEEer I 500.0 503.75!100.8 504.571100.9 p 

!Lead I 500.0 493.641 98.7 494.151 98.8 p 

!Nickel I 500.0 495.021 99.0 494.281 98.9 p 

!silver I 50.0 50.14!100.3 49.281 98.6 p 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4052 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 100685 ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(l) True Found %R (l.) Found %R(1) M 

JAn timon;£ 500.0 s1o.o8J1o2.o 1 517.42Jl03.5 p I 
JArsenic 500.0 503.321100.71 518.131103.6 p I 
JBarium 500.0 506. B6J101. 4 509.35J101.9 PI 
!Beryllium 50.0 50.31J100.6 51.891103.8 PI 
Jcadrnium 500.0 489.461 97.9 508.201101.6 PI 
Jchromium 500.0 so1. ee11oo. 4 516.19Jl03.2 PI 
Jcopper 500.0 507.241101.4 512.661102.5 PI 
I Lead 500.0 495.751 99.2 513.97Jl02.8 p I 
!Nickel 500.0 496.011 99.2 510.19Jl02.0 p I 
Jsilver 50.0 50. BBJ101. 8 50. 89Jl01. 8 p I 

ti 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4 053 SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 100688 ------
Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration · 

Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

!An timon~ 500.0 516.60,103.31 526.811105.41 P 

!Arsenic 500.0 519.64,103.91 529.04,105.81 p 

!Barium 500.0 505.731101.11 516.771103.41 p 

IBecylli urn I 50.0 51.53,103.11 52.511105.0 I p 

!cadmium l 500.0 504.761101.0 513.38,102.71 P 

!chromium I 500.0 512.021102.4 521.66,104.31 p 

lcoEEer I 500.0 508.831101.8 520.741104.11 p 

!Lead I 500.0 510.151102.0 518.451103.71 p 

!Nickel I 500.0 5o 6 . 4 51 1 o 1 . 3 515.571103.11 p 

!silver I 50.0 51.13,102.3 52.53!105.11 P 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 4054 
SW-846 



GPL Laboratories, LLLP 

Coth•:a::act: 

TOTAL METALS 
-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S 

Initial Calibration Source: 

Continuing Calibration Source: HIGH PURITY/CPI 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

Analyte True Found %R(1) True Found %R(1) Found %R(1) 

IAntimon:i 500.0 530.28,106.1 S21.2BI1o4.3 

!Arsenic 500.0 531.85,106.4 528.30,105.7 

!Barium 500.0 520.271104.1 514.911103.0 

IBe~llium I 50.0 53.141106.3 52.56,105.1 

!cadmium t 500.0 517.091103. 4 511.881102.4 

!chromium I 500.0 525.981 105.2 519.701103.9 

lcoEEer I 500.0 S28.83l1os.s 524.05,104.8 

!Lead I 500.0 524.591104. 9 520.431104.1 

!Nickel I 500.0 517 . 9 61 10 3 . 6 512.911102.6 

!silver I 50.0 52.381104.8 51.141102.3 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Fonm II (Part 1) - IN 4055 

M 

p I 

PI 

PI 
PI 
p I 

PI 
PI 
PI 

PI 
PI 

SW-846 



&'J!L Laboratories, LLLJ! 

Contract: 

TOTAL METALS 
-2B-

CRDL STANDARD FOR AA AND ICP 

Lab Code: Case No.: SAS No.: 

AA CRDL Standard Source: HIGH PURITY 
------------------------~----------

ICP CRDL Standard Source: 

Concentration Units: ug/L 

SDG No.: 10068S 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

!Mercury 0.21 o.23l115.o II I I 
!Selenium I II 1o.o I 9.281 9.2.81 10.251 102. 5j 

SW-846 
Form II (Part 2) - IN 

4056 



GPL Laboratories, LLLP 

~a-act: 

TOTAL METALS 
-2B-

CRDL STANDARD FOR AA AND ICP 

Lab Code: Case No.: SAS No.: 

AA CRDL Standard Source: 

ICP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

SDG No .. : 10068S 

CRDL Standard for AA CRDL Standard for ICP 
Initial. Final. 

Anal.yte True Found \R True Found %R Found %R 

!An timon~ I 120.0 122.38 102.0 121.541101.31 
!Arsenic I 20.0 22.55 112.8 21.56l1o7.8j 
!Barium I 400.0 396.68 99.2 401.11l100.3j 

!Be~l.l.ium I 10.0 10.20 102.0 10.19 101.9 

!Cadmium I 10.0 10.33 103.3 10.25 102.5 

!Chromium I 20.0 20.88 104.4 20.55 102.8 

!Copper I 50.0 51.43 102.9 51.32 102.6 

!Lead I 6.0 6.14 102.3 6.21 103.5 

!Nickel. I 80.0 80.71 100.9 81.44 101.8 

ISil.ver I 20.0 21.27 106.3 20.59 102.9 

SW-846 
Form II (Part 2) - IN 4057 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-2B-

CRDL STANDARD FOR AA AND ICP 

Lab Code: Case No.: SAS No.: 

AA CRDL Standard Source: 

ICP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

SDG No.: 100688 ------

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte 'True Found %R 'True Found %R Found %R 

IAnti.monx 120.0 124.481103.71 

!Arsenic 20.0 23.971119.81 

!Barium 400.0 399.B6I1oo.ol 

!Beryllium I 10.0 10.431104.31 

!cadmium I 10.0 10.4SI104.5J 

!chromium I 20.0 20.741103.71 

!Copper I 50.0 52.251 104.51 

!Lead I 6.0 6.611110.21 

!Nickel I 80.0 82.281102.81 

!Silver I 20.0 21.261106.31 

Form II (Part 2) - IN 4058 SW-846 



GPL Laboratories, LLLP 

Contract: 

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 

SDG NO.: 10068S ------

Initial 
Preparation Calib. Continuing Calibration 

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

I Mercury 0.11 ul o.1lul 0.1 I ul o.11 u I I 
I selenium 3.31 ul 3.3 1 u I I 

o.017I u I levi 
3.31 ul 3.3lul o.33olu II PI 

Form III - IN 4059 SW-846 



l:JrL Laoorawnes, LLLl' 

Contract; 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (uq/L or mq/kq): UG/L 

Initial 
Continuing Calibration Calib. 

Blank Blank (ug/L) 
Analyte (ug/J,) 'C 1 c 2 c 3 c 

(selenium I 3.3lul 3.31 ul 3.31 u 1 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c M 

4060 SW-846 



GPL Laboratories, LLLP 

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) 
Anal.yte (ug/L) c 1 c 2 c 3 c 

!selenium I 3.3ful 3.3 I ul 3.3f u I 

Form III - IN 

SDG NO.: 10068S ------

Prepar~tion 
Blank. 

c M 

4061 SW-846 



CiPL Laboratories, LLLP 

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 

(selenium I 3.3lul 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c c M 

I I 

4062 
SW-846 



GPL Laboratories, LLLP 

Comt:ract: 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Pr~ation Blank Matrix (soil/water): SOIL 

Prsezration Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 

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

(Antimony 

!Arsenic 4.0 u 4.0 4.0 

!Barium 0.5 u 0.5 0.5 

(Be!:,Yllimn I o.11u 0.1 0.1 

I cadmium I o.4lu 0.4 u 0.4 

(chromium I o.6lu 0.6 u 0.6 

(coEEer I 1.01 U 1.0 u 1.0 

!Lead I 1.31 u 1.3 u 1.3 

(Nickel I 1.0! u 1.0 u 1.0 

(silver I 1.81 u 1.8 u 1.8 

Form III - IN 

SDG NO.: 10068S ------

Prepar~tion 
Blank 

c c M 

0.400 p 

0.079 p 

u 0.010 u II PI 
u 0.040 u I I P 1 
u 0.060 u II PI 
u 0.200 B II PI 
u 0.130 u II PI 
u 0.100 u II P I 
u 0.180 u II PI 

4063 
SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

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

Initial 
Calib. Continuing Calibration 

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

!Antimony 2;7 u 2.7 I ul 2.7 u 
!Arsenic 4.0 u 4.0 I ul 4.0 u 
I Barium 0.5 u 0.5 I ul 0.5 u 
IBe!:Yllium I 0.1 u o.1 I u 0.1 u 
I Cadmium I 0.4 u o.4 I u 0.4 u 
I Chromium I 0.6 u 0.61 u 0.6 u 
lcoEEer I 1.0 ul 1.o I u 1.0 ul 
!Lead I 1.3 ul 1.3 1 u 1.3 ul 
I Nickel I 1.0 ul 1.0 I u 1.0 ul 
I Silver I 1.8 ul 1.8 1 u 1.a I u I 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c M 

p I 
p I 
p I 
p I 
p 

p 

p 

p 

p 

p 

4064 SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

TOTAL METALS 
-3-

BLANKS 

SAS No.: 

!'reparation Blanlc Matrix (soil/water): WATER 

!'reparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Continuing Calibration Calib. 

Blank Blank (ug/L) 
Ana1yte (ug/L) c 1 c 2 c 3 c 

!Antimony f I 2.7 u 2.7 I ul 2.7 u 
!Arsenic I 4.0 u 4.0 ul 4.0 u 
!Barium I 0.5 u 0.5 ul 0.5 u 
IBervllium I I 0.1 u 0.1 u 0.1 u 
I cadmium I I 0.4 u 0.4 u 0.4 u 
I chromium I I 0.6 u 0.6 u 0.6 B 
I copper I I 1.0 u 1.0 u 1.0 u 
I Lead I I 1.3 u 1.3 u 1.3, u 
INic'kel I I 1.0 u 1.0 u l.o I u 
I Silver I I 1.8 u 1.8 u 1.8 1 u 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c M 

IF I 
I P I 
I P I 

PI 
PI 
PI 
PI 
PI 
PI 
PI 

4065 SW-846 



lil'L Laboratories, LLLP 

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 
Calib. Continuing Calibration 

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

I Antimony 

!Arsenic 4.0 4.0 

I Barium 0.5 0.5 

I Be !Hum I 0.1 0.1 

I Cadmium I 0.4 u 0.4 

I Chrorni um I 0.6 u 0.6 u 1.1 B 

I copper I 1.01 ul 1.0 I ul 1.0 1 ul 
I Lead I 1.5IBI 1.31 ul 1.3 I u I 
!Nickel I LOI ul 1.0 I ul 1.0 I u I 
I Silver I 1.81 ul 1.8 I ul 1.8 I u I 

• 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c M 

4066 SW-846 



orL LUDorawrzes, LLLr 

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 2.7 u 2.7 ul 
I Arsenic 4.0 u 4.0 ul 
I Barium 0.5 u 0.5 ul 
I Be!:Ylli 't1ltl I 0.1 u 0.1 ul 
I cadmium I 0.4 u 0.4 ul 
I chromium I 0.6 u 0.6 Bl 
I copper I Lolu 1.0 ul 

I Lead I 1.3lu 1.3 ul 
I Nickel I -1.0 I B 1. o ) ul 

I silver I 1.81 u 1. e I ul 

Form III - IN 

SDG NO.: 10068S ------

Preparation 
Blank 

c c M 

PI 

PI 

PI 

PI 

PI 

PI 

PI 
p 1 
PI 

PI 

4067 SW-846 



urL Laboratories, LLLP 

Contract: 

Lab Code: 

ICP ID Number: 

Analyte· 

!selenium I 

TOTAL METALS 
-4-

ICP INTERFERENCE CHECK SAMPLE 

Case No.: SAS No.: SDG NO.: 10068S ------
TJA61 ICP ICS Source: HIGH PURITY 

Concentration Units): uq/L 
. 

True Initial Found Final Found 

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

so 1 44.21 88.41 -sl 47. o I 94. ol 

Form IV - IN SW-846 



{jJ'L Laboratories, LLLP 

Contract: 

Lab Code: 

I CP ID Number: 

Analyte 

!Antimony I 
!Arsenic I 
Barium I 
Beryllium I 
Cadmium 

!chromium I 
Copper I 
Lead I 
!Nickel I 
I silver I 

TOTAL METALS 
-4-

ICP INTERFERENCE CHECK SAMPLE 

Case No.: SAS No.: . SDG NO.: 10068S ------
TJA61 ICP ICS Source: HIGH PURITY 

Concentration Units): uq/L 

. 
True. Initial Found Final Found 

Sol.A Sol.AB Sol. A Sol.AB %R Sol. A Sol.AB 'lsR 

600 11 597.01 99.51 1 594.3 99.1 

100 I 31 101.71 101.71 5 102.7 102.7 
500 11 510.71 102.1 2 510.0 102.0 

500 I o I 490.31 98.11 0 484.5 96.9 

1000 I -11 953.11 95.3 -1 941.2 94.1 

500 I 21 488.41 97.71 1 484.9 97.0 

500 I 11 519.01 103.81 1 517.7 103.5 

so I -11 44.11 88.21 -2 43.2 86.4 

1000 I 21 951.71 95.2 2 945.9 94.6 

I 200 I ol 206.71 103.31 11 207.11 103.6 

Form IV - IN 4068 SW-846 



ur .L .LUUUf"UtUf"U~;)·, .L.L.Lr 

Contract: 

TOTAL METALS 
-4-

ICP INTERFERENCE CHECK SAMPLE 

Lab Code: Case No.: SAS No.: SDG NO.: 10068S ------
ICP ID Number: TJA61 ICP ICS Source: HIGH P~TY 

Concentration Units): ug/L 
. 

True Initial Found Final Found 

Analyte SoLA Sol.AB Sol. A Sol.AB %R SoLA SoLAB %R 

!Antimony I 600 I I I 5 607.1 101.2 
!Arsenic · I 100 I I I I 1 108.0 108.0 
Barium I 500 I I I 2 513.7 102.7 
Beryllium 500 I I I I 0 505.0 101.0 

Cadmium I 1000 I I I 0 981.0 98.1 

I chromium I 500 I I I I 3 500.2 100.0 
Copper I 500 I I I 1 531.8 106.4 

Lead I 50 I I I I -1 47.4 94.8 

!Nickel I 1000 I I I I 7 974.1 97.4 

I silver I I 200 I I I I 11 209.71 104.8 

Form IV - IN SW-846 

4069 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water) :SOIL ----
~ Solids for Sample: 90.7 ----

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAS 

SAMPLE NO. 

10057-003-05-18 

SDG NO.: 10068S ------
Level (low/med) : LOW ----

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

f Analyte I Control Spiked S~le cJ Sample I Spike 
Limit %R Result (SSR} Result (SR) C Added (SA) %R Q M 

I Antimony I 75 - 125 10.82331 I 1.015/IB I 22.05 44.5 ~ p 

I Ars.enic I 75 - 125 12.70251 I 4.95231 I 8.82 87.9 PI 
I Barium I 75 - 125 466.83041 I 29.75981 I 441.01 99.1 PI 
I Beryllium I 75 - 125 11.73681 I 0.34401 I 11.03 103.3 PI 
I Cadrnilim I 75 - 125 11.69821 I 0.71921 I 11.03 99.5 PI 
I Chromium I 75 - 125 54.26981 I 8.09161 I 44.10 104.7 PI 
I Copper I 75 - 125 71.76281 I 10.22911 I 55.13 111.6 PI 
I Lead I 241.98181 I 253.64551 I 4. 41 -264.5 PI 
I Nickel I 75 - 125 120.05671 I 8.88111 I 110.25 100.8 PI 
1 Selenium I 75 - 125 1.92541 I o.no5lu I 2.21 87.3 PI 
I Silver I 75 - 125 11.18451 I o.393olu I 11.03 101.4 PI 

Comments: 

Form V (PART 1) - IN 4 (j '/ 0 SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

TOTAL METALS 
-SA-

SPIKE SAMPLE RECOVERY 

SAS 

SAMPLE NO. 

OD-SO-B-038 

SDG NO.: l0068S ------
Matrix (soil/water) :SOIL Level (low/med) : LOW ----
' Solids for Sample: SS.S ----

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

I Analyte 
I Control Spiked Sample cj Sample I Spike l IQ Limit %R Result (SSR) Result (SR) C Added (SA) %R M 

I Mercury I 75 - 125 0.53031 I O.Ol92IU I o. sSf 96.11 cv 

CODDents: 

Form V (PART 1) - IN 40'11 SW-846 



GPL Laboratories, LLLP 

TOTAL METALS 
-5B-

POST DIGEST SPIKE SAMPLE RECOVERY 

Contract: 

Lab Code: Case No.: SAS No.: 

Matrix (soil/water) : SOIL 

Analyte 

c~'!lrfients: 

----

Concentration Units: ug/L 

Spiked Sali'\Ple 
Result (SSR) 

78.381 

c Result 

Form V (PART 2) - IN 

SAMPLE NO. 

10057-003-05-lA 

SDG NO.: 10068S ------
Level (low/med) : LOW ----

4072 
SW-846 

I 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water): SOIL ----
'Solids for Sample: 90.7 

TOTAL METALS 

-6-

DUPLICATES 

SAS No.: 

SAMPLE NO. 

10057-003-0S-1D 

SDG NO.: 10068S ------
Level (low/med) : LOW ----

t Solids for Duplicate: 90.7 

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

IAnalyte I Control 
Limit 

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

!Antimony I 1.01571 B II 0.5895 lu 200.0 p 

!Arsenic I 1.1 4.95231 II 4. 00391 21.2 p 

!Barium I 29.75981 II 25.38191 15.9 p 

!Beryllium I 0.2 0.34401 II 0.33521 2.6 p 

!Cadmium I 0.7 0.71921 II o.s860IB 20.4 p 

!Chromium I 8.09161 II 7.15331 12.3 PI 
!Copper I 10.22911 II 8.96461 13.2 PI 
!Lead I I 253.64551 II 133.42071 62.1 * PI 
!Nickel I J 8.88111 II 7.78491 13.2 PI 
!Selenium I J o. 12o5 1 u II o.7205Iu 

I p 

!Silver I I o.393oJ u II o.393Qiu Pj 

SW-846 
Form VI - IN 4073 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Matrix (soil/water) : SOIL ----
• Solids for S~le: 85.8 

TOTAL METALS 

-6-

DUPLICATES 

SAS No.: 

SAMPLE NO. 

OD-SO-B-03D 

SDG NO.: 10068S ------
Level (low/med) : LOW ----

% Solids for Duplicate: 85.8 

Concentration Units {uq/L or mq/kg dry weight): MG/KG 

IAnalyte I C~n~rolll 
L1m1t 

S~le (S) c II Duplicate {D) c RPD I Q M 

!Mercury I II o.o192l u II o.0190 lu I cv 

Form VI - IN 40.14 SW-846 



GPL Laboratories, LLLP 

Contract: 

Lab Code: Case No.: 

Solid LCS Source:HIGH PURITY 

Aqueous LCS Source: 

TOTAL METALS 
-7-

LABORATORYCONTROLSAMPLE 

SAS No.: 

Aqueous (ug/L) Solid 

Analyte True Found %R True Found 

JMercury 0.51 0.51 

!Selenium 87.61 88.o I 

Form VII - IN 

SDG NO.: l0068S 

. 
(mg/kg) 

c Limits %R 

0.41 0. 61 95.71 

64.91 llO.Oil00.41. 

4075. SW-846 



&'PL Laboratories, LLLP 

Co~ct: 

TOTAL METALS 
-7-

LABORATORYCONTROLSAMPLE 

Lab Code: Case No.: SAS No.: 

Solid LCS Source:HIGH PURITY 

Aqueous LCS Source: 

Aqueous (ug/L) So1id 

Analyte True Found %R True Found 

!Antimony 68.91 36.21 

!Arsenic 136.01 129.21 

!Barium 124 .o1 127.01 

1Bery1lium I 95.31 92.o I 
!Cadmium I 118. oJ 115.-51 

!Chromium I 89.31 86.51 

!Copper I 117.01 117.31 

!Lead I 138.01 136.01 

!Nickel I 156. Ol 156.11 

!Silver I 119.01 116.31 

Form VII - IN 

SDG NO.: 10068S 

. 
(mg/kg) 

c Limi.ts %R 

18.81 119.0 52.61 

101.0 I 171.0 95. o1 * 
95.31 152.0 102.41 

74.71 116.0 96.51 
90.41 145.0 97.91 

71.31 107.0 96.81 

95.71 138.0 100.21 
1os.o 1 170.0 98.61* 
122.0 1 190.0 100. Oj"1 

88.81 150.0 97.71 

40'76 
SW-846 



GPL Laboratories, LLLP 

Contract: 

TOTAL METALS 
-9-

ICP SERIAL DILUTIONS 

.Lab Code: Case No.: SAS No.: 

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

SAMPLE NO. 

10057-003-05-lL 

SDG NO.: 10068S ------
Level (low/med) : LOW ----

. 
Initial Sample Serial Dilution % 

Result (I) Result (S) Differ-
Analyte c c ence Q: M 

IAntirnony I 4.65 Bll 16.25IB 249.5 p 

!Arsenic I 22.68 I 26. 9o 1 18.6 p 

!Barium I 136.31 I 140.691 3.2 p 

[Beryllium I 1.581 H 1. 79j B 13.9 p 

!cadmium I 3.291 II 4.021 B 21.6 p 

Chromium I 37.061 II 41.1o 1 10.9 E p 

Copper I 46.851 II s1. 8o 1 10.6 p 

Lead I 1161.79 I 1228. oo 1 5.7 p 

!Nickel I 40.681 II 43.451 6.8 p 

Selenium I 3.30 ull 16.5olu P, 

Silver I 1.8oj ul 9.oo 1 u p ~ 

Form IX - IN 4 Q 7 7 SW-846 



SAMPLE DATA PACKAGE 

PETNDATA 

A. QC Summary 

B. Sample Data 

C. Standards Data · 

D. Ra'Y QC Data 

GPL Laboratories, LLLP 

(i 

3001 



A. QC Summary 

1. l\1atrix Spike/l\1atrix Spike Duplicate Summary 
\ 

2. Laboratory Control Standard Summary (where applicable) 

3. l\1ethod Blank Summary 

GPL Laboratories, LLLP 

3002 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

lab Name: GP ENVIRONMENTAL SERVICES Contract: Foster Wheeler Environmental c 

.ab Code: GP ENV Case No.: N/A SAS No.: N/A SDG No.: N/A 
·--- ----

"''""Matrix Spike- EPA Sample No.: OD-SO-C-04 Level: (low/med) L_O~....:....W:..__ __ _ 

COMPOUND 

SPIKE 

ADDED 

(ug/Kg) 

• SAMPLE MS ! 
I ' ! 
'CONCENTRATION:CONCENTRATION! 
: f I 

· (ug/Kg) I (ug/Kg) I 

MS 

% 

REC# 

QC 

LIMITS 

REC. 

PETN 2000 0.0 2300 115 i 48- 128 
--------~-----

SPIKE MSD MSD 

ADDED CONCENTRATION· % % QC LIMITS 

COMPOUND (ug/Kg) (ug/Kg) REC#. 

PETN 1900 2200 116 
·---------··-·--·----- ··- ·····--

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

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 

Spike Recovery: 0 out of 2 outside limits 

;OMMENTS: 

RPD#, RPD 

1 25 

----------·--------· --- --------·-·· -·-·--------- ·---- ------

FORM Ill SV-2 

REC. 

48- 128 
-----·····-. 

PETN 

3003 



3E 
SOIL PETN LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: GPL Laboratories Client: FosterWheeler Env. Cor 

Lab Code: GP _ENV Case No.: N/A SAS No.: N/A SDG No.: N/A 

EPA Sample No.: NLCSA GP ID: BKS7873 

SPIKE LCS LCS QC 
COMPOUND ADDED CONCENTRATION % LIMITS 

(ug/Kg) (ug/Kg) REC 
PETN 2000 1883 94 50·125 

COMMENTS: 

FORM Ill PETN 

3004 



3E 
WATER PETN LABORATORY CONTROL SPIKE RECOVERY 

Laf>*Name: GP Environmental Services Client: FOSTER WHEELER 

Lab Code: GP _ENV Case No.: N/A SAS No.: N/A SDG No.: N/A 

EPA Sample No.: NLCSB GP ID: BKS7425 

SPIKE LCS LCS QC 
COMPOUND ADDED CONCENTRATION % LIMITS 

(ug/L) (u_g/L) REC 
PETN 5.19 3.55 68 50·125 

COMMENTS: 

FORM Ill PETN 

3005 



4B EPA SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

NBLKA 
Lab Name: GP ENVIRONMENTAL SERVICES Contract: Foster Wheeler 

Lab Code: GP ENV Case No.: N/A SAS No.: N/A SDG No.: N/A ----
Lab File ID: LCB6960.D 

Instrument ID: LCB 

----- -----
Lab Sample ID: NBLK-7873 (2RE) 

Date Extracted: 11/03/00 ------- -----
Matrix: (soiVwater) 

Level: (low/med) 

SOIL 

LOW 

Date Analyzed: 11/04/00 -----
Time Analyzed: 14:14 ---------

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

Client 

SAMPLE NO. 
01 NLCSA 

02 OD-SO-C-04 MS 

Q3i OD-SO-C-04 MSD 

04! OD-SO-A-01 

05: OD-SO-A-02 

06' OD-SO-A-03 

07i OD-SO-A-04 

081 OD-SO-B-01 

09! · OD-SO-B-02 

1 Ol OD-SO-B-03 

11! OD-SO-B-04 

121 OD-SO-C-01 

131 OD-SO-C-03 

141 OD-SO-C-04 

15 OD-SO-A-020 

COMMENTS: 

i LAB
1 

li_ DATE 
SAMPLE ID ! FILE ID ANALYZED 

LAB 

NBLK-7873MS(2RE) I LCB6961.D i 11/04/00 
10068-012 MS (2RE) I LCB6962.D 11/04/00 
10068-012 MSD (2RE) ! LCB6963.D 11/04/00 
10068-001 (2RE) f LCB6964.D- 11/04/00 
10068-002 (2RE) -r LCB6965.D_ 11/04/00 
10068-003 (2RE) ! LCB6966.D 11/04/00 
10068-004(2RE) ! LCB6967.D 11/04/00 i 
10068-005(2RE) i LC86968.D 11/04/00 
10068-006 (2RE) I LCB6969.D 11/04/00 
10068-007 (2RE) l LGB6971.D 11/04/00 
10068-008 (2RE) _!I LGB6972.D 11/04/00 , 
10068-009 (2RE) LGB6973.D 11/04/00 
10068-011 (2RE) __ .J...1C86975,JJ ___ · _ 11/04/00 , 
10068-012 (2RE) ______ ! LCB6976,_D=---------'--11o.:/_~/O~ 
10068-013 (2RE) _j_LCB6977.J?_____ 11/04/00 

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

-------------------------------·.-

page 1 of 1 FORMIVSV PETN 
-3006 



4B EPA SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

NBLKB 
Lab Name: GP ENVIRONMENTAL SERVICES Contract: Foster Wheeler 

Lab Code: GP ENV Case No.: N/A ---
Lab File 10: LCB6895.D 

Instrument 10: LCB ------
Matrix: (soil/water) WATER 

Level: (low/med) LOW ----

SAS No.: N/A SDG No.: N/A --- ---
Lab Sample ID: NBLK-7425 

-------
Date Extracted: 10/17/00 

Date Analyzed: 1 0/30/00 

Time Analyzed: 20:39 
-----"-

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

01 
02 
03 

Client 

Sample NO. 
!NLCSB 

:NLCSBD 

:OD-EB-01 

COMMENTS: 

LAB 

SAMPLE ID 
NBLK-7425 MS1 

NBLK-7425 MS2 

10068-014 

-·<1·----·--------

page 1 of 1 FORMIVSV 

i LAB DATE 
; FILEID ANALYZED I 

LCB6896.D 10/30/00 
LCB6897.D 10/30/00 
LCB6899.D 10/30/00 

PETN 

3007 



. . 

SAl\1PLE DATA PACKAGE 

EXPLOSI\'E DATA 

A. QC Sumn1ary 

B. Sarn pic Data 

C. Standards Data · 

D. Ra"· QC Data 

GPL Laboratories, LLLP 



A. QC Summary 

1. Surrogate Percent Recovery Summary 

2. l\iatrix Spike/1\iatrix Spike Duplicate Summary 

3. Laboratory Control Standard Summary (where applicable) 

4. l\iethod Blank Summary 

·. 

GPL Laboratories, LLLP 



20 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

Lab Code: GPLL 

Level: (low/med) LOW 

Client 

SAMPLE NO. 

S1 

# 

Case No.: N/A 

TOT 

OUT 

01 NBLKA 91 0 
·-· ·--··-···-··-· ------------- .... 

02 ___ N~-~~~--------·----~9_-·-······· 0 
03 ___ <J._[)_:-~~~A-0_1 _________ : §_4 __ __ -·-· _ . .... 9 
04_ ~0~~-<?.:-~~~--------·-····84. 0 
05 __ ()~::_~?:-~~-3-·--··-·- -~~--- ... 0 
06_ ()~~-~.<:>-~~~----· ________ .B.L .. .. __ o 
07 9E.:~?-~-~~- ---·-·· ·-- . ~-1 0 
08 ()0-S<?.:-~.~~---·· ______ J~9 0 
09_ .. ()£?-~'?-~-~~---------- 88 0 
1 o _ o_~-S()-~~o~ _ _ ··-- 98 o 
11 00-SO-C-~ 1 . 94 0 
12_ . ()~S()-C:02__ .. _ _ 96 0 
13 _ 00-SD._·'?~.~ . __ . . 91 0 
14 00-SO-C-04 96 0 
15 00-SO-C~-~MS_ __ 97 0 
16 00-SO-C-04 MSD 99 0 
17 00-SO-A-020 79 0 

S1 = 4-NITROANILINE 

SAS No.: N/A 

QC LIMITS 
(24-140) 

# Column to be used to flag recovery values 

'* Values outside of contract required QC limits 

0 Surrogate diluted out 

page 1 of 1 FORM II SV-2 

SOG No.: N/A 

3/90 

2003 



2C 
WATER EXPLOSIVES SURROGATE RECOVERY 

•.ab Name: Contract: FOSTER_WHEELER 

.ab Code: GPLL 

CLIENT 

SAMPLE NO. 

S1 

# 

Case No.: N/A 

TOT 

OUT 

01 NBLKB 97 0 
. ·- ·-·~- -- -~·- .... 

02 NLC~~ ·······-··-·---· ·-·-- J34 ---· 0 
03 OD-~~2>~-------··-·-- --~Q- ---·. _ _Q_ -·-· 

S1 = 4-NITROANILINE 

SAS No.: N/A 

QC LIMITS 
(22-98) 

# Column to be used to flag recovery values 

• Values outside of contract required QC limits 

D Surrogate diluted out 

page 1 of 1 FORM II SV-1 

SDG No.: N/A 

3/90 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Contract: FOSTER_WHEELER 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A 

Matrix Spike- EPA Sample No.: OD-SO-C-04 Level: (low/med) LOW 

COMPOUND 

HMX 

1 ,3,5-TRINITROBENZENE 

TETRYL 
·----- ........ . - •. - . 

2,4,6-TRINITROTOLUENE 
··- ·- .. - ... --

4-AMIN0~2.6-D INITROTOLU 

4-NITROTOLUENE 
............. ······. 

RDX 
-- . ... . .. -

1 ,3-DINITROBENZENE 

NITROBENZENE 

2-AMIN0-4,6-DINITROTOLU 

2,4-DINITROTOLUENE 
.. -----. ----- ..... - --- ·--. ·- .... 

2-NITROTOLUENE 

3-NITROTOLUENE 

COMPOUND 

HMX 
.. -- . - - ... 

1 ,3,5-TRINITROBENZENE 

TETRYL 
. ---- ... -- .... 

2,4,6-TRINITROTOLUENE 

4-AMIN0-2,6-DINITROTOLU 

4-NITROTOLUENE 

RDX 

1 ,3-DINITROBENZENE 

NITROBENZENE 
- ... -- . - ... . . 

2-AMIN0-4,6-DINITROTOLU 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

SPIKE 

ADDED 

(ug/Kg} 

3000 

.. - . . .. -- ~. -·-·····-·-. --- ~-- ·-·· ·-·· ... 

SAMPLE MS 

CONCENTRATION CONCENTRATION 

(ug/Kg} (ug/Kg) 

0.0 3000 

1500 0.0 1700 
... --- .... ··-- ---·-· --- -----· ----------------------··· . -. 

3000 0.0 2600 
.. -· ------------------ ·-·· ---··-

1500 0.0 1900 

1500 

3000 

3000 

1500 

1500 

1500 

3000 

3000 

3000 

SPIKE MSD 

0.0 1600 

0.0 3000 
. -· --·-·- ·-- .. ---- ---. . . 

0.0 3000 

0.0 

0.0 

1600 

1600 

0.0 1900 

0.0 2100 
.... - ---------········· ·- ---- -·-- ----
0.0 3100 

0.0 3000 

MSD 

ADDED CONCENTRATION % % 

(ug/Kg} (ug/Kg} REC # RPD # 

3000 

1500 

3000 

1500 

1500 

3000 

3000 

1500 

1500 

1500 

3000 

3000 

3000 

1700 

2700 

1900 

100 0 

113 0 

90 
----------------·- ·-······ ····· 

127 
....... -- -- .... --------······· 

1600 107 
- .... ___ ,. ______ -···· ····· . ---- -··-· 

3000 100 

3000 100 

3 

0 

0 

0 

0 

1600 107 0 
. -. . . . . .. ------- ··-~·-· ··-·· ... ···-··. .... .. .. .. 

1600 107 0 

2000 133 5 
.... ~·-·---~--- --·-·---···--------·-··-·----- --

2200 73 4 

3000 100 3 

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

* Values outside of QC limits 

RPD: 0 out of 13 outside limits 

Spike Recovery: 0 out of 26 outside limits 

COMMENTS: 

FORM Ill SV-2 

MS 

% 

REG# 

100 

113 

87 

127 

107 

100 

100 

107 

107 

127 

70 
.. 

103 

100 

QC 

LIMITS 

REG. 

70- 113 

20- 150 

20- 103 

46- 150. 

39- 136 
... 

72- 114 

70- 124 

70- 127 

70- 120 

43- 150 

56- 100 

70- 116 

70- 109 

QC LIMITS 

RPD REG. 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

70- 113 

20- 150 

20- 103 

46- 150 

39- 136 

72- 114 

70- 124 

70- 127 

70- 120 

43- 150 

56- 100 

70- 116 

3/9Q .~ 
2UU ~"J 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: §_f'_l..,.,~f\_fl.()~TORIES Contract: FOSTER_WHEELER 

.ab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A 

Matrix Spike- EPA Sample No.: OD-SO-C-04 Level: (low/med) LOW 

3-NITROTOLUENE 3000 3000 

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

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 

Spike Recovery: 0 out of 0 outside limits 

.;oMMENTS: 

FORM Ill SV-2 

100 0 25 70- 109 



3F 
SOIL LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: GPL Laboratories Contract: FOSTER WHEELER 

lab Code: GPLL Case No.: N/ A SAS No. N/ A SDG No. N/ A 

EPA Sample No.: NLCSA GP ID: BLK7436 

SPIKE LCS LCS QC 
COMPOUND ADDED CONCENTRATION % UMITS 

(ug/kg) (ug/kg) REC 

HMX 3000 2734 91 70-114 
1,3,5-TNB 1500 1653 110 70-118 
TETRYL 3000 1903 63 26-100 
TNT 1500 1981 132 70-150 
4-AMIN0-2 6-DNT 1500 1596 106 60-112 
4-NITROTOLUENE 3000 2899 97 70-119 
RDX 3000 2902 97 70-118 
1,3-DINITROBENZENE 1500 1497 100 70-118 
NITROBENZENE 1500 1469 98 70-121 
2-AMIN0-4 6-DNT 1500 1939 129 69-146 
2,4-DNT 3000 2127 71 64-100 
2-NITROTOLUENE 3000 2796 93 70-122 
3-NITROTOLUENE 3000 2854 95 70-111 

* OUTSIDE QC UMIT 

COMMENTS: 

FORM III 8330 

2007 



3F 
WATER LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: GPL Laboratories Contract: FOSTER WHEELER 

.o Code: GPLL Case No.: N/A SAS No. N/A SDG No.: N/A 

EPA Sample No.: NLCSB GP ID: BKS7425 

SPIKE LCS LCS QC 
COMPOUND ADDED CONCENTRATION % UMITS 

ug/1 ug/1 REC 

HMX 7.8 6.3 81 70-127 
1,3,5-TNB 3.9 3.3 84 20-150 
TETRYL 7.8 3.8 49 20-104 
TNT 3.9 3.9 101 70-150 
4-AMIN0-2,6-DNT 3.9 3.6 93 63-121 
4-NITROTOLUENE 7.8 6.3 81 57-139 
RDX 7.8 7.3 94 70-124 
1 3-DINITROBENZENE 3.9 3.3 84 65-141 
NITROBENZENE 3.9 3.4 88 71-134 
2-AMIN0-4,6-DNT 3.9 4.9 125 43-150 
2,4-DNT 7.8 4.2 54 53-101 
2-NITROTOLUENE 7.8 6.3 81 63-132 
-=!-NITROTOLUENE 7.8 6.3 81 68-133 

* OUTSIDE QC UMIT 

COMMENTS: 

FORM III 8330 

2008 



48 EPA SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: GPL..,.LAf?S?RA!Q_!_3!§_~---

lab Code: GPLL Case No.: N/A 

lab File ID: LCA2987.0 
... -. -·--···--·-

Instrument ID: LCA 

Matrix: (soil/water) 

Level: (low/med) 

SOIL 

LOW 

NBLKA 
Contract: FOSTER_WHE 

SAS No.: N/A SDGNo.: N/A 

Lab Sample ID: NBLK-74~~ __ ______ . __ _ 

Date Extracted: 1 0/18/00 

Date Analyzed: 10/27/00 

Time Analyzed: 1_?:_2.? __ .. _______ _ 

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

Client 

SAMPLE NO. 

LAB 

SAMPLE ID 
01 NLCSA NBLK-7436 MS 

OD-SO-A-01 1 0068-001 
oo-so-A~o2- · ------ -··· ---;-oo-ss.:cio2 

OD-SO-A-03 . 10068-003 ------------- -······--···· 
OD-SO-A-04 10068-004 

--·-····-·· ·-·--
OD-SO-B-01 10068-005 

OD-SO-B-02 10068-006 

OD-SO-B-03 10068-007 
.. ·- ---- ---· 

OD-SO-B-04 10068-008 

OD-SO-C-01 10068-009 

OD-SO-C-02 10068-010 

OD-SO-C-03 10068:-011 

OD-SO-C-04 10068-012 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 

OD-SO-C-04 MS 10068-012 MS 
... -- . --·-··. 

OD-SO-C-04 MSD 10068-012 MSD 

OD-SO-A-020 ·1 0068-0-13 

COMMENTS: 

page 1 of 1 FORM IVSV 

LAB 

FILEID 

LCA2988.D 
LC~98~.Q -----·· 
LCA2990.D 
LCA2991.D . - . - .... 
LCA2992 .. D 
LCA2994.0 
LCA2995.0 
LCA2996.D 
LCA3000.D 
LCA3001.D 
LCA3002.D 
LCA3003.D 
LCA3004.D 
LCA3005.D 
LCA3006.D 
LCA3007.0 

.. ' 

DATE 

ANALYZED 

10/27/00 ····-- ...•. ---·-- ··--·· 

--- ..191_2?[9_Q .. 
10/27/00 ·- . ·-··----------
10/27/00 -- ... ---- --------· .. 

1 01?_7/.0_Q- . 
10/27/00 .. - ·-- . ----·. 

10/27/00 .. -------- -·-· . 
10/27/00 

. - --- .. -·--- -----

10/28/00 . ·---. 

10/28/00 . - .. ······ 
10/28/00 . ----- ·- --
10/28/00 .... ······-·· 

1()1?8/0Q ..... . 
1 0/28/QO__ _ _ 

. 1 0/2.?/QQ_ 
JQ!~WQO ____ . 

3/90 

2009 



4B EPA SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

NBLKB 
Lab Name: ~PL_L!'-BORATORIES Contract: FOSTER_WHE 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A 

Lab File ID: LCA3103.D 

Instrument ID: LCA 

Matrix: {soil/water) WATER 

Level: (low/med) LOW 

Lab Sample ID: -~~-~K .. ?~~~- . _ .... _ 
Date Extracted: 10/17/00 

Date Analyzed: _1)121J9Q ___ .. 

Time Analyzed: -~ ~:9_9 ______ . _____ _ 

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

Client 

Sample NO. 
01 NLCSB 

0200-EB-01 

COMMENTS: 

page 1 of 1 

LAB LAB 

SAMPLE ID FILE ID 
NBLK 7425 MS LCA3104.D 

... -···---······-· ·- ·- .. 

10068-014 · LCA3106.D 

FORM IV SV 

DATE 

ANALYZED 

11/01/00 
11/01/00 .. - .... 

3190 
2010 



SAMPLE DATA PACKAGE 

EXPLOSIVE DATA 

A. QC Summary 

B. Sample Data 

C. Standards Data 

D. Raw QC Data 

GPL Laboratories, LLLP 

r 1UC1 



A. QC Summary 

1. Surrogate Percent Recovery Summary 

2. Matrix Spike/Matrix Spike Duplicate Summary 

3. Labora~ory Control Standard Summary (where applicable) 

4. Method Blank Summary 

GPL Laboratories, LLLP 



20 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: GPL ENVIROMENTAL Contract: FOSTER WHEELER ENVIROME 

Lab Code: GPL Case No.: N/A SAS No.: N/A SDG No.: N/A ----
Level: (low/med) LOW -----

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

I 
I 

Client 

SAMPLE NO. 
NBLKA 

NLCSA 

OD-SO-A-01 

OD-SO-A-02 

OD-SO-A-03 

00-SO-A-04 

OD-SO-B-01 

OD-SO-B-02 

OD-SO-B-03 

OD-SO-B-04 

OD-SO-C-01 

S1 

# 

49 
49 
39 
46 
46 
33 
43 
36 
46 
43 
43 

' i TOT 
I OUT ! 

i 0 
I 0 
I 0 
I 0 
I 0 I 

I 0 
I 0 
! 0 

. i 0 
i 0 

0 
12: ODS 2 39 0 ' - 0-C-0 I 

13! OD-SO-C-03 36 0 
14 
15 
16 
17 

! OD-SO-C-04 
I OD-SO-A-020 

' OD-SO-B-03 MS 

L OD-SO-B-03 MSD 

33 ; 0 i 

49 ! 0 
52 0 
49 0 

---

i 

I 
I 

i 

' 
i 
! 
I 
I 

i 
I 
I 

i 

! 

QC LIMITS 
S1 = 4-Nitroaniline (32-154) 

# Column to be used to flag recovery values 

*Values outside of contract required QC limits 

D Surrogate diluted out 

page 1 of 1 FORM II SV-2 

---- -----

(I 1003 3/90 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

,_!-ab Name: GPL ENVIROMENTAL Contract: FOSTER WHEELERENVIROM 

.ab Code: GPL Case No.: N/A SAS No.: N/A SDG No.: N/A --- ---
Ma'!rix Spike- EPA Sample No.: OD-SO-B-03 Level: (low/med) LOW 

COMPOUND 

Nitroglycerine 

COMPOUND 

' Nitroglycerine 

SPIKE SAMPLE ! MS i 
ADDED coNCENTRATION!coNCENTRATION j 

(ug/Kg) (ug/Kg) 1 (ug/Kg) i 
29000 I 0.0 26000 I 

-
SPIKE MSD MSD 

ADDED 'CONCENTRATION! % % 

(ug/Kg) (ug/Kg) REC# · RPD#! 

25000 19000 76 17 

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

* Values outside of QC limits 

RPO: 0 out of 1 outside limits 

Spike Recovery: 0 out of 2 outside limits 

COMMENTS: 

---

MS i 
% : 

i 
REC#I 

90 

QC 

LIMITS 

REC~ 

70- 118 

-----

QC LIMITS 

RPD REC. 

25 70- 118 

-··------·-- ·- ----- -· ·-----

FORM Ill SV-2 
l 

') ,.... ..:3/90 
(i __i 1 __ .' 4 



3E 
SOIL 8332 LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: GPL ENVIRONMENTAL Client: FOSTER WHEELER ENVI~'"\4E 

Lab Code: GPL Case No.: N/A SAS No.: N/A SDG No.: N/A 

EPA Sample No.: NLCS A GP ID: NBLK-7404 MS 

SPIKE LCS LCS QC 
COMPOUND ADDED CONCENTRATION % LIMITS 

(ug/Kg) (ug/Kg) REC 

NITROGLYCERINE 25000 23030 92 70-128 

COMMENTS: 

Grl 1005 
FORM Ill NG 



4B EPA SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

NBLKA 
Lab Name: GPL ENVIROMENTAL Contract: FOSTER WHE --·-- ._ _____ ....J 

Lab Code: GPL Case No.: N/A .:....:.:..:._.:......___ SAS No.: N/A SDG No.: N/A 

Lab File ID: LCC3192U.D Lab Sample ID: NBLK-7404 
------

Instrument ID: LCC Date Extracted: 1 0/17/00 ------
Matrix: (soiUwater) SOIL ---- Date Analyzed: 1 0/23/00 

Time Analyzed: 17: 18 Level: (low/med) _L_O_W __ -----

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

'Client 

SAMPLE NO. 
01: NLCSA . 

021 00-SO-A-01 

03! 00-SO-A-02 

04i 00-SO-A-03 

05! 00-SO-A-04 
06/ 00-SO-B-01 

07i 00-SO-B-02 

08! OD·S0-8-03 
09i 00-SO-B-04 

10' 00-SO-C-01 

11 ' 00-SO-C-02 

12' OD-SO-C-03 

13i 00-SO-C-04 

14! 00-SO-A-020 

15' 00-SO-B-03 MS 
16, OD-50-B-03 MSD 

COMMENTS: 

LAB 

SAMPLE ID 

LAB 

FILEID 

DATE 

ANALYZED 
NBLK-7404 MS i LCC3193U.D 10/23/00 
10068-001 I LCC3194U.D ! 10/23/00 
10068-002 I LCC3195U.D 10/23/00 
10068-003 I LCC3196U.D 10/23/00 
10068-004 I LCC3197U.D ; 10/23/00 
10068-005 I LCC3198U.D ' 10/23/00 
10068-006 I LCC3199U.D ' 10/23/00 

~~::~~~ __ 1 ~gg;~~io~L_H ___ l~~~~~~~-; 
10068-009 _________ : _ _!:CC320~_l_J.D 10~2.~(QQ_· 
10068-01C!_ ______________ _LCC3Z04JLD 10/23/00 
~0068-011 _ LCC3205U.D 10/23/00 ----------·- ····------·-···· 
10068-01_~--------- LCC3206_t,!J) 10/23/~ 
10068-013 ! LCC3207U,D 10/23/00 
10068-007 MS LCC3208U.D 10/23/00 
10068-007 MSD i LCC320~l:J.D 10/23/00 

-~~-------------··--------··-··-----·· 

---------lO~' l 0 C G 
page 1 of 1 FORMIVSV 3/90 



4B EPA SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

NBLKB 
Lab Name: GPL LABORATORY Contract FOSTERWHE 

-
Lab Code: GPL Case No.: N/A SAS No.: N/A SDG No.: N/A 

Lab File ID: LCD07095.D Lab Sample ID: BLK 

Instrument ID: LCD Date Extracted: 

Matrix: (soil/water) WATER Date Analyzed: 11/01/00 

Level: (low/med) LOW Time Analyzed: 13:35 

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

Client 

SAMPLE NO. 
011 00-EB-01 

COMMENTS: 

LAB 

SAMPLE ID 
10068-014 

LAB 

FILEID 

LCD07096.D 

DATE 

ANALYZED 

11/01/00 

-------------------···------·--··-·· •··-----·--·---
---(':lt l . . .. ~~ -- \·.- .: •_; i 

page 1 of 1 FORM IVSV 3/90 
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