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1.0  INTRODUCTION

During the fourth quarter of 2000, Holloman Air Force Base (AFB) performed the 10" 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 10" 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 (QA/QC) samples, were
obtained following the procedures outlined in the Final Work Plan Addendum for the 20,000-
Pound Open Detonation Unit (Work Plan) (Foster Wheeler, 1999). Samples were analyzed for

metals and explosive compounds as specified in the Work Plan.

During the field operations, the dimensions of each stratum were measured and recorded, and a
grid developed based on these measurements. Random sampling locations were determined

following the guidelines established in the Work Plan. Sample locations are listed in Table 2-1.
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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 AlS
3 0.565 8.5 A8
4 0.648 9.7 Al0
Stratum: B
Number of Samples: 4
Number of Potential
Sampling Locations (n): 20
Scale Factor (n-1): 19
Scaled Random Grid-to-Node
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 0.494 114 Cl11
HOLLOMAN/20K/20KQ42000.DOC 08/29/01 2 September 2001
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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:
e September 11, 2000—wind direction 330 degrees/wind speed 8 knots
e QOctober 10, 2000—wind direction 290 degrees/wind speed 4 knots

3.0 ANALYTICAL RESULTS

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-
spectfic detection limit and were therefore assigned a “J”” qualifier. The following explosive

compound was detected:

e 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 (Metals)
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-Dimtrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene

HMX

Nitrobenzene

RDX

Tetryl

PETN

EPA SW-846 Method 8332
(Nitroamine Explosives)

Nitroglycerin
Notes:
EPA United States Environmental Protection Agency
HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
PETN pentaerythritol tetranitrate
RDX hexahydro-1,3,5-trinitro-1,3,5-triazine
Tetryl methyl-2,4,6-trinitrophenylnitramine
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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:

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

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

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

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

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

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

e 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
Explosives and Metals

Maximum |Frequency | Site-Specific
Detected of ]|Background
Constituent Concentration | Detections UT!,_;_;_“)1
Metals mg/kg | mgkg
Antimony 1.117 3/12 7.3
Arsenic 2.22 11/12 37
Barium 61.7 12/12 84
Beryllium 0.382 12/12 0.4
Cadmium 1.63 11/12 1.0
Chromium (total) 6.58 12/12 6.6
Copper 63.8 12/12 4.8
Lead ° 5.29 12/12 na
Nickel 3.89 12/12 5.6
Mercury 0.023J 1/12 na
Silver 0.442] 1/12 0.73
Explosives pug/kg pg/kg
Nitroglycerin 22107 1/12 NA

Notes:
! UTLs are taken from 20,000-Pound Open Detonation Unit Background Study and
Quarterly Monitoring Work Plan, Part II-Background Study (Radian, 1997).

A discussion of lead toxicity is included in the text

J Estimated concentration reported below the sample detection limit

pg/’kg  micrograms per kilogram

mg/kg  milligrams per kilogram

na Background value not available in Background Study (Radian, 1997)

NA Background values not applicable to organic constituents

40 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 wamning 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. Thisis 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 1s obtained at the site. Finally, the exposure scenario assumed that the same
personnel attend every detonation for S 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 kilogram (mg/kg), 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 mg/kg), 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.

42  RESULTS OF RISK EVALUATION

Table 4-1 presents the noncancer risk (i.e., hazard quotient) and cancer risk estimates for each of
the constituents, as well as the cumulative hazard index (sum of the hazard quotients) and cancer
risk. The National Contingency Plan (NCP) risk range goal is a hazard index of less than 1.0 and
a cancer risk estimate less than 1.0 x 107 (Title 40 of the Code of Federal Regulations, Part 300).
Below these levels, no significant adverse effects are anticipated. At the 20,000-Pound OD Unit,
all of the hazard quotients are well below 1.0, and the hazard index is 0.0001 (see Table 4-1).
The total cancer risk for the site of 8.6 x 107! is well below the NCP goal of 1.0 x 10°. The
cancer risk was based solely on the cancer nisk 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- ] Oral
carcinogenic{Carcinogenic Oral | Oral Slope | Slope
Intake Intake | Oral RfD | RfD Factor Factor| Hazard | Cancer
Constituent | (mg/kg/day)| (mg/kg/day) | (mg/kg/day)|Source (mg/kg/day)”|Source Q_uotientz' Risk
Metals
Cadmium 6.4E-08 NC 0.001 IRIS na na 0.000064 NC
Copper 2.5E-06 NC 0.037 EPA R6 na na 0.000067 NC
Mercuryl 9.0E-10 NC 0.0001 IRIS na na 0.000009 NC
Explosives
Nitroglycerin 8.6E-08 6.2E-09 na na 0.14 NCEA na 8.6E-11
m EPA
R3
Total =| 0.0001 8.6E-11
Notes:
1 The oral RfD for methyl mercury was conservatively used as a surrogate.
2 The sum of the hazard quotients (HQs) is the hazard index (HI).
1.0E-03 The designation of 1.0E-03 is equivalent to 1.0 x 107 or 0.001
EPAR3 EPA Region 3. Risk Based Concentrations (RBCs). May 8, 2001 (current as of June 19, 2001).
EPA R6 EPA Region 6. Human Health Medium-Specific Screening Levels. November 15, 2000 (current as of June
19, 2001).
IRIS EPA Integrated Risk Information System. Online. June 19, 2001.
mg/kg/day  milligrams per kilogram per day
na not available
NC Not calculated; constituent is non-carcinogenic
NCEA National Center for Environmental Assessment
RfD reference dose
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50 CONCLUSION

The results of comparing the fourth quarter 2000 monitoring data ao® 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 Sample Date Method Parameter Flag Value Units EPA Qualifier
OD-S0-A-01 10/10/00 CLP_SOLIDS Percent Solids 83.6 %
SW6010B Antimony u 1.44 mg/kg w
Arsenic 1.5 mg/kg J
Barium 53 mg/kg
Beryliium 0.292 mgkg
Cadmium 1.63 mgkg
Chromium 543 mg’kg
Copper 115 me/kg
Lead 272 mg/kg J
Nickel 3.89 mg/kg J
Selenium U 12 mgkg
Siiver B 0.442 mg/kg
SW7471A Mcrcury u 0.04 mg/kg
SW8330 1,3,5-Trinitrobenzene U 100 ug/kg
1,3-Dinitrobenzene U 100 ugkg
2,4,6-Trinitrotoluene u 100 ug’kg
2,4-Dinitrotoluene u 100 ughkg
2,6-D%niu-otoluene 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 ugkg
Nitrobenzene U 100 ug’kg
o-Nitrotoluene U 200 ughkg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg uJ
RDX U 200 ug’kg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 5840 ug/kg
OD-S0-A-02 CLP_SOLIDS Percent Solids 859 %
SW6010B Antimony B 0.812 mg/kg J
Assenic 1.39 mg/kg J
EPA Qualifier J = estimated detect based on QC criteria Page 1 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

OD-SO-A-02

0OD-SO-A-02D

Sample Date

10/10/00

Method

SW6010B

SW74T1A

SWa330

SW8332
CLP_SOLIDS

SW6010B

Pa rameter‘
Barium

Beryllium

Cadmium

Chromium

Copper

Lead

Nickel

Selenium

Silver

Mercury
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,6-Dinitrotoluene
HMX_
m-Nitrotoluene
Nitrobenzene
o-Nitrotoluene
p-Nitrotoluene
Pentaerythritol Tetranitrate
RDX

Tetryl

Nitroglycerin

Percent Solids
Antimony

Arsenic

Barium

Beryllium

Cadmium

Flag

=

c o o

[t

c o o o o o

Value
318
0.157

0.573

2.34
1.3
2.07
1.16
0.698
0.038
100
100

100

100
100
100
200
200
100
200
200
500
200
200
5680

85.8

0.983
316
0.148

0.517

Units
mg/kg
mg/kg
mg/kg
meg/kg
mg/kg
mg/ke
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
uglkg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
%
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPA Qualifier

uJ

u)

EPA Qualifier J = estimated detect based on QC criteria i

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

Page2of 12



Holloman Air Force Base
20,000-Pound Open Detonation Unit
Fourth Quarter 2000
Analytical Sample Results

Location Sample Date Method Parameter Flag Value Units EPA Qualifier
OD-S0-A-02D 10/10/00 SW6010B Chromium 27 mg/kg
Copper 26 mg/kg
Lead 122 mg/kg J
Nickel 1.85 mg/kg J
Selenium U 1.12 mg/kg
Silver 3] 0.672 mg/kg
SW7471A Mercury U 0.038 mg/kg
SW3330 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 1)) 100 ug’kg
2-Amino-4,6-Dinitrotoluene U 100 ug/kg
4;Amino-2,6-Di|1in'otoluenc U 100 ug/kg
HMX U 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o—Nit-rotoluene U 200 ug/kg
p-Nitrotoluene U 200 ug’kg
Pentaerythritol Tetranitrate U 500 ug/kg us
RDX U 200 ug/kg
Tetryl U 200 ug/kg
SW§332 Nitroglycerin U 5830 ug/kg
OD-SO-A-03 CLP_SOLIDS Percent Solids 827 %
SW6010B Antimony U 1.42 mg/kg uJ
Arsenic B 111 mg/kg J
Barium 36.8 mg/kg
Beryllium B 0.183 mg/kg
Cadmium B 0.285 mg/kg
Chromium 3.57 mg/kg
Copper 445 mg/kg
Lead 219 mg/kg J
EPA Qualifier J = estimated detect based on QC criteria Page 3 of 12

EPA Qualifier U) = 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 Flag Value Units EPA Qualifier
OD-S0-A-03 10/10/00 SW6010B Nickel 233 mg/kg J
Selenium U 1.19 mg/kg
Silver u 0.711 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-Dinitrotoluene U 100 ug/kg
2,6-Dinitrotoluene U 100 ugkg
2-Amino-4,6-Dinitrotoluene U 100 ug/kg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX 9] 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o-Nifrotoluene 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
SW8332 Nitroglycerin U 6050 ug/kg
OD-SO-A-04 CLP_SOLIDS Percent Solids 83.8 %
SW6010B Antimony B 1 mg/kg J
Arsenic 1.75 mg/kg J
Barium 31.7 mg/kg
Beryllium B 0.182 mg/kg
Cadmium B 0.585 mg/kg
Chromium 33 mp/kg
Copper 2.82 mg/kg
Lead 1.53 mg/kg J
Nickel 232 mg/kg J
Selenium U 1.17 mg/kg
Silver §) 0.702 mg/kg
EPA Quulifier J = estimated detect based on QC criteria Page 4 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 Yalue Units EPA Qualifier
OD-SO-A-04 10/10/00 SW7471A Mercury 0.039 mg/kg
SW§330 1,3,5-Trinitrobenzene 100 ug/kg
1,3-Dinitrobenzene 100 ug/kg
2,4,6-Trinitrotoluene 100 ug/kg
2,4-Dinitrotoluene 100 ug/kg
2,6-Dinitrotoluene 100 ug/kg
2-Amino-4,6-Dinitrotoluene 100 ug/kg
4-Amino-2,6-Dinitrotoluene 100 ug/kg
HMX 200 ug/kg
m-Nitrotoluene 200 ug/kg
Nitrobenzene 100 ug/kg
o-Nitrotoluene 200 ug/kg
p-Nitrotoluene 200 ug/kg
Pentaerythritol Tetranitrate 455 ug/kg uJ
RDX 200 ug/kg
Tetryl 200 ug/kg
Sw8332 Nitroglycerin 2210 ug/kg
OD-SO-B-01 CLP_SOLIDS  Percent Solids 80.8 %
SWé6010B Antimony 1.46 mg/kg u
Arsenic 125 mg/kg J
Barium 323 mg/kg
Beryllium 0.178 mg/kg
Cadmium 0.099 mg/kg
Chromium 296 mg/kg
Copper 3.01 mg,/ké
Lead 1.84 mg/kg J
Nickel 2 mg/kg J
Selenium 121 mg/kg
Silver 0.728 mg/kg
SW7471A Mercury 0.04] mg/kg
SW8330 1,3,5-Trinitrobenzene 95.2 ug/kg
1,3-Dinitrobenzene 95.2 ug/kg
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 Flag Value nits EPA Qualifier
OD-SO-B-01 10/10/00 SW8330 2,4,6-Trinitrotoluene U 952 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 952 ug/kg
HMX U 190 ug/kg
m-Nitrotoluene U 190 ug/kg
Nitrobenzene U 952 ug’kg
o-Nitrotoluene U 190 ug/kg
p-Nitrotoluene u 190 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg w
RDX U 190 ug/kg
Tetryl u 190 ug/kg
SW3332 Nitroglycerin U 6190 ug/kg
Qr €0-B-02 CLP_SOLIDS Percent Solids 81.9 %
SW6010B Antimony U 1.46 mg/kg u)
Arsenic B 1.12 mg/kg J
Barium 41 mg/kg
Beryllium B 0.227 mg/kg
Cadmium B 0.246 mg/kg
Chromium 4.15 mg/kg
Copper 57 mg/kg
Lead 37 mg/kg J
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 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
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

Location Sample Date Method Parameter Flag Yalue Units EPA Qualifier
OD-SO-B-02 10/10/00 SW8330 2-Amino-4,6-Dinitrotoluene u 100 ugkg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX U 200 ugkg
m-Nitrotoluene V) 200 ugkg
Nitrobenzene u 100 ug/kg
o-Nitrotoluene U 200 ug/kg
p-Nitrotoluene u 200 ugkg
" Pentaerythrito] Tetranitrate u 476 ug/kg u’
RDX 1) 200 ug/kg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin u 6100 ug/kg
OD-50-B-03 CLP_SOLIDS Percent Solids 858 %
SW6010B Antimony U 1.33 mg/kg uJs
Arsenic u 1.11 mg/kg uJ
Barium 282 mg/kg
Beryllium B 0.131 mg/kg
Cadmium U 0.666 mg/ke
Chr&nium 227 mg/kg
Copper 22 mg/kg
Lead 1.28 mg/kg J
Nickel 1.46 mg/kg ¥
Selenium 1Y) 111 mg/kg
Silver u 0.666 mg/kg
SWT4TIA 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
EPA Qualifier J = estimated detect based on QC criteria Page 7 of 12

EPA Qualifier U) = 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 Flag Value Units EPA Qualifier
OD-SO-B-03 10/10/00 SW3330 m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o-Nitrotoluene u 200 ug’kg
p-Nitrotoluene u 200 ug/kg
Pentaerythrito] Tetranitrate u 500 ug/kg uJ
RDX u 200 uglkg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 5830 ug/kg
OD-SO-B-04 CLP_SOLIDS Percent Solids 814 %
SW6010B Antimony u 1.42 mg/kg uJ
Arsenic 139 mg/kg J
Barium 303 mg/kg
Beryllium B 0.158 mg/kg
Cadmium B 0.165 mg/kg
Chromium 292 mg/kg
Copper 63.8 mg/kg
Lead 145 mg/kg J
Nickel 217 mg/kg J
Selenium U 1.18 mg/kg
Silver U 0.708 mg/kg
SW7471A Mercury U 0.04 mg/kg
SW&:iJO 1,3,5-Trinitrobenzene U 100 ug/kg
1,3-Dinitrobenzene U 100 ug/kg
2,4,6-Trnitrotoluene 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
EPA Qualifier J = estimated detect based on QC criteria Page 8 of 12

EPA Qualifier U} = 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 Flag Value Units PA lifier
OD-SO-B-04 10/10/00 SW8330 p-Nitrotoluene U 200 ug/kg
Pentaerythrito! Tetranitrate U 500 ug’kg uJ
RDX U 200 ug/kg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 6140 ugke
OD-SO-C-01 CLP_SOLIDS Percent Solids 86 %
SW6010B Antimony U 1.34 mg/kg u
Arsenic 1.16 mg/kg J
Barium 28.8 mg/kg
Beryllium B 0.153 mg/kg
Cadmium B 0.595 mg/kg
Chromium 263 mgkg
Copper 3.09 mg/kg
Lead 2.57 mg/kg J
Nickel 1.72 mg/kg J
Selenium U 1.12 mg/kg
Silver U 0.671 mg/kg
SW74T1IA Mercury U 0.037 me/kg
SW8330 1,3,5-Trinitrobenzene v 100 vglkg
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 1)) 100 ug/kg
2-Amino-4,6-Dinitrotoluene U 100 ug/kg
4-Amino-2,6-Dinitrotoluene U 100 ugkg
HMX U 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o-Nitrotoluene U 200 vg/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

Location Sample Date Method Parameter Flag Yalue Units EPA Qualifier
OD-SO-C-01 10/10/00 SW8330 Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 5810 ug/kg
OD-SO-C-02 CLP_SOLIDS Percent Solids 86 %
SW6010B Antimony _ U 14 mg/kg u
Arsenic 222 mg/kg J
Barium 61.7 mg/kg
Beryllium 0.382 mg/kg
Cadmium B 0.205 mg/kg
Chromium 6.58 mg/kg
Copper 7.19 mg/kg
Lead 529 mg/kg J
Nickel 445 mg/kg J
Selenium u 1.16 mg/kg
Silver U 0.698 mg/kg
SW7471A Mercury B 0.023 mg/kg
SWa330 1,3,5-Trinitrobenzene - U 100 ug/kg
1,3-Dinitrobenzene U 100 ug/kg
24,6.Trinitotoluene U 100 ug/keg
2,4-Dinitrotoluene U 100 ug/kg
2,6-Dinitrotoluene U 100 ug/kg
2-Amino-4,6-Dinitrotoluene u 100 ugkg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX U 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o-Nitrotoluene U 200 ug/kg
p-Nitrotoluene U 200 ug’kg
Pentaerythritol Tetranitrate U 476 ug/kg uJ
RDX U 200 ug/kg
Tetryl U 200 ug/kg
SwW8332 Nitroglycerin U 5670 ug/kg
0-<S0-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 Method

OD-SO-C-03 10/10/00 SW6010B
SW7471A
SW38330
SW8332

OD-SO-C-04 CLP_SOLIDS
SW6010B

Parameter
Anti.mony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Copper

Lead

Nickel

Selenium

Silver

Mercury
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Axl;in04,6-Dinihmolume
4-Amino-2,6-Dinitrotoluene
HMX
m-Nitrotoluene
Nitrobenzene
o-Nitrotoluene
p-Nitrotoluene
Pentacrythritol Tetranitrate
RDX

Tetryl

Nitroglycerin

Percent Solids
Antimony

Arsenic

Barium

Flag

c & o € g g € € €€ © & € g c < c <o c c

Yalue
148
192

53
0.282
0.171

49
4.89

3.07

1.23
0.738

0.04

952
95.2
95.2

190

190

500

6150
81
0.727

175

nits
mg/kg
mg/kg
mg/kg
mg/kg
mg/ke
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
%
mg/kg
mg/kg
mg/kg

EPA Qualifier

u)

us

EPA Qualifier J = estimated detect based on QC criteria

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

Page 11 of 12



Holloman Air Force Base
20,000-Pound Open Detonation Unit
Fourth Quarter 2000
Analytical Sample Results

Location Sample Date Method Parameter ‘ Flag Value . nits EPA Qualifier
0OD-SO-C-04 | 10/10/00 SW6010B Beryllium B 0.237 mg/kg
Cadmium B 0.119 mg/kg
Chromium 3.78 mg/kg
Copper 4.92 mg/kg
Lead 1.6 mg/kg "y
Nickel 2.57 mg/kg ’ J
Selenium u 122 mg/kg
Silver u 0.733 mg/kg
SWT4TIA Mercury U 0.041 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 v 100 ug/kg
2,6-Dinitrotoluene U 100 ug/kg
2-Amino-4,6-Dinitrotoluene v 100 ug/kg
4-Amino-2,6-Dinitrotoluene v 100 ug’kg
HMX U 200 ug/kg
m-Ni-trotoluene U 200 ug’kg
Nitrobenzene U 100 ug/kg
o-Nitrotoluene U 200 uglkg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 508 ug/kg uJ
RDX U 200 ug/kg
Tetryl U 200 uglkg
SW8332 Nitroglycerin v 6170 ug/kg
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

Location Sample Date Method Parameter Flag Yalue Units

OD-EB-01 10/10/00 SW6010B Antimony B 399 uglL
Arsenic B 434  ug/L

Barium B 235 ugl

Beryllium U 1 wll

Cadmium u 3w/l

Chromium U 5 ug/lL

Copper ) 566 ugl

Lead U 3 wgl

Nickel U 5 uglL

Selenium U 5 uglL

Silver B 128 uglL

SW7470A Mercury \Y 02 uglL
SW8330 1,3,5-Trinitrobenzene U 026 ug/L
1,3-Dinitrobenzene U 026 ug/L

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

2,4-Dinitrotoluene U 026 wglL

2,6-Dinitrotoluene U 026 ug/L
2-Amino4,6-Dinitrotoluene ° U 026 ugl
4-Amino-2,6-Dinitrotoluene u 026 uglL

HMX U . 0.519 uglL

m-Nitrotoluene U 0519  ug/L

Nitrobenzene V) 026 ug/l

o-Nitrotoluene U 0519 wglL

p-Nitrotoluene U 0519 wuglL

Pentaerythritol Tetranitrate U 13 uwgll

RDX U 0519 wglL

Tetryl U 0519  wglL

SW8332 Nitroglycerin U 2000 ug/lL

Pagelof 1



FOS©  JHEELER ENVIRONMENTAL CORPORATION

Chain-of-Custody Record

AFID: Project: Sample Date: . : :
Holloman | 20K Burn 10/10100 Preservative Analysis Required
AFB
Samplers: Rafe Jones g ’ g §
= 13|E|
CQ []
£s|E
Time . u g' T <
Location {Mliitary Samp. | O gl o
Identification Standard)  Type | < “ =19 Sample Number
OD-SO-A01 1338 Soll x| G | 1] X
0D-50-A-02 1340 Soil | X G | 1] X
OD-SO-A-03 1343 Soil X G | 11 X
OD-SO-A-04 1349 Soil X G | 1] X
00-S0-8-01 135¢ | Soil X G | 1| X
0D-S0-B02 1359 Soil X G | 1| X
0D-80:8-03 1403 Soit | X e | 11 X
0D-S0-B-04 1408 Soll X G 1 x
0D-S0-C-01 1412 Soil X G | 1] X
0D-S0-C-02 1416 Soil 3 G | 1] X
0D-S0-C-03 1422 Soil X S| 1] X
~ODS0C04 1427 Sol | X s | 11X
00-S0-A-02D 1431 Soil X S | 1l X
OD-EBO1 . 1520 | Water | X G | 21 X
Refinquished by: (Skmature) [(OCT O | Received by: (signeture) DatefTime
A% LG/M» /(,00hrs .
Ryt W(SI@M) Received by: (Signature) Date/Time
Relinquished by: (Signeture) Received by: (Signature) DateIT ime
C A it %*
- ) a— I'I S \.._a_- ~l)v J/f
Remarks:PLEASt FAX ESUCTS ( OUS /9= ,

UDs SHWPPING B TZ5240Wa 22 10029685

a -
COC.doc 10/11/00 2:25 PM
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APPENDIX B

Risk Evaluation Calculation Sheet



EOD Exposure Scenario

Noncarcinogenic Risk:

IRS,

C-EF-ED-. 0° FC
Intake \mg/kg/d)=
( ) BW, - AT,
Intake
HQ =
Carcinogenic Risk:
IRS
C-EF-ED-—%.FC
Intake (mg/kg/d)= 0
BW, - AT,
CR = Intake - CSF,
Exposure Variables Value Symbol
Conversion factor (mg/kg) 10° 10°
Body weight, adult (kg) 70 BW,
Constituent concentration in soil (mg/kg) Constituent-specific C
Cancer risk Calculated CR
Oral Slope factor [(mg/kg/d)"] Constituent-specific CSF,
Exposure duration, total (y) 5 ED
Exposure frequency (d/y) 20 EF
Fraction of soil ingested from contaminated area (unitless) 0.5 FC
Hazard quotient Calculated HQ
Ingestion rate of soil, adult (mg/d) 100 IRS,
Oral Reference dose (mg/kg/d) Constituent-specific RfD,
Averaging time carcinogens (d) (70 yrs x 365 days) 25550 AT,
Averaging time noncarcinogens (d) (5 yrs x 365 days) 1825 AT,

d = day

kg = kilograms
mg = milligrams
y = year
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Holloman Air Force Base

20,000-Pound Open Detonation Unit Fourth Quarter 2000 Monitoring QA/QC Report
LIST OF ACRONYMS

AFB Air Force Base

DQO data quality objective

EPA United States Environmental Protection Agency

Foster Wheeler Foster Wheeler Environmental Corporation

GPL GPL Laboratories, LLLP

LCS laboratory control sample

MDL method detection limit

MRL method reporting limit

MS/MSD matrix spike/matrix spike duplicate

OD Open Detonation

PETN pentaerythritol tetranitrate

QA quality assurance

QC quality control

RPD relative percent difference

USAF United States Air Force

ng/L micrograms per liter

PROJECTS/HOL/20K/20KQAQ42000.D0C 8/30/2001 i1 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 10™ 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:

e Metals—EPA 6010B

o Mercury—EPA 7471A

e Explosives—EPA 8330

) Nitrpamine 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 10™ 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 10™ quarterly event

analytical data were acceptable, and valid conclusions may be drawn from the field sample data.

PROJECTS/HOL/20K/20KQAQ42000.DOC 8/30/2001 ES-1 September 2001



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

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:

o Completeness of data deliverables

e Extraction and analysis holding times
e Method blank data

e LCSrecovery

e MS/MSD recovery

e System monitoring compounds

e Laboratory duplicate sample

e Field duplicate sample

e Equipment rinse blank sample

e 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.

PROJECTS/HOL/20K/20KQAQ42000.DOC 8/30/2001 1 September 2001



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

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—Value is considered unreliable and is unusable based on associated QC data.

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

Based on the QC sample data, the appropriate data qualifiers were appended to the analytical
data results for the 10™ quarterly sampling event. The QC data indicated the control mechanisms
were effective in ensuring measurement data reliability within the expected limits of sampling

and analytical error.

1.1 DATA DELIVERABLES

Data completeness is evaluated through review of the hardcopy analytical data packages in
comparison with the chain-of-custody record and the electronic data file. The deliverables are
reviewed for completeness to ensure that all samples submitted to the laboratory for analysis
have been reported and documented. From the quality assurance (QA) review of the hardcopy
data packages and the electronic data file, all project analytical documentation was determined to

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

1.2 HOLDING TIMES

Representativeness of the data is determined through review of sample extraction and analysis
holding times in conjunction with review of the blank data in accordance with the EPA analytical
method holding time guidelines. All extraction and analysis were performed within the holding
time guidelines for the 10™ 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

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 10™
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 (100 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. L.CS 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.
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1.6 SYSTEM MONITORING COMPOUNDS

System monitoring compounds, also known as surrogate spike compounds, are used for the
explosives analyses to monitor the performance of an individual sample during extraction and
analysis. Surrogate spike recoveries were evaluated for explosives, EPA methods 8330 and

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

1.7 LABORATORY DUPLICATE SAMPLE RESULTS

One laboratory duplicate sample was analyzed for each of the metals methods to evaluate
analytical method precision. The relative percent difference (RPD) between the duplicate and
the primary sample was calculated and compared to the laboratory-established method control
cﬁteﬁa (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 of lead (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 10™ 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 equiﬁment rinse blank sample was collected for the 10™ quarterly
sampling event and analyzed for metals and explosives. There were no detections of explosives
in the rninse blank sample above the MRL. One detection of copper was reported above the MRL
at 5.7 micrograms per liter (ug/L). Detections of barium (2.3 pg/L), arsenic (4.3 ug/L), antimony
(4.0 ug/L), and silver (1.3 ug/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 of the analytical
data for the 10" 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:
e Re-extraction and analysis holding time exceeded—12 nondetect values for PETN

e MS sample recovery below the method control limit—12 detect and nondetect values for

antimony

e LCS recoveries below the method control limit—12 detect and nondetect values for arsenic,

lead, and nickel

e 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 10™ 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 10™ quarterly sampling event.
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Holloman Air Force Base
20,000-Pound Open Detonation Unit
Fourth Quarter 2000
Analytical Sample Results

Location Sample Date Method Parameter Flag Yalue Units EFPA Qualifier
OD-SO-A-01 10/10/60 CLP_SOLIDS Percent Solids 83.6 %
SW6010B Antimony U 1.44 mg/kg ul
Arsenic 15 mg/kg J
Barium 53 mg/kg
Beryllium 0.292 mg/kg
Cadmium 1.63 mg/kg
Chromium 543 mp/kg
Copper 775 mg/kg
Lead 2m mg/kg ]
Nickel 3.89 mg/kg J
Selenium U 12 mg'kg
Silver B 0.442 mg/kg
SW7471A Merculy u 0.04 mg/kg
SW8330 1,3,5-Trinitrobenzene u 100 ugkg
1,3-Dinitrobenzene U 100 ug'kg
2,4,6-Trinitrotoluene U 100 ug/kg
2,4-Dinitrotoluene u 100 ug’kg
2,6ﬁﬂmmlume U 100 ug/kg
2-Amino-4,6-Dinitrotoluene U 100 vg/kg
4-Amino-2,6-Dinitrotolucae u 100 ug’kg
HMX U 200 vg/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene u 100 ug’kg
o-Nitrotoluene U 200 ug/kg
p-Nitrotoluene U 200 ug’kg
Pentaerythritol Tetranitrate u 500 ug/kg us
RDX U 200 ug/kg
Tetryl u 200 ug’kg
SW8332 Nitroglycerin U 5840 ug’kg
OD-SO-A-02 CLP_SOLIDS Percent Solids 85.9 %
SW6010B Antimony B 0.812 mg/kg J
Arsenic 1.39 mg/kg J
EPA Qualifier J = estimated detect based on QC criteria Page 1 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

Para meter

Location Sample Date Method Flag Yalue Units A _Qualifier
OD-SO-A-02 10/10/00 SW6010B Barium 3138 mg/kg
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 J
Nickel 2.07 mg/kg J
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 ughkg
2,4,6-Trinitrotoluene U 100 ughkg
2,4-Dinitrotoluene u 100 ugkg
2,6-Dinitrotoluene U 100 ugkg
2-Amino-4,6-Dinitrotoluene u 100 ug/kg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX. 1) 200 ug’kg
m-Nitrotoluene U 200 ugkg
Nitrobenzene 1) 100 ug/kg
o-Nitrotoluene u 200 ug/kg
p-Nitrotoluene U 200 ugkg
Pentaerythritol Tetranitrate U 500 ug/kg uJ
RDX U 200 ughkg
Tetryl i) 200 ug’kg
SW8332 Nitroglycerin U 5680 ug/kg
0OD-SO-A-02D CLP_SOLIDS Percent Solids 85.8 %
SW6010B Antimony U 135 mg/kg uJ
Arsenic B 0.983 mgkg J
Barium 318 my/kg
Beryllium B 0.148 mg/kg
Cadmium B 0.517 mgkg
EPA Qualifier J = estimated detect based on QC criteria _ Page 2 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 Flag Value EPA Qualifier
OD-S0-A-02D 10710/00 SW6010B Chromium 27 mpg/kg
Copper 26 mg/kg
Lead 122 mg/kg J
Nickel 1.85 mg/kg J
Selenium U 112 mg/kg
Silver U 0.672 mg/kg
SW7471A Mercury U 0.038 mg/kg
SW8330 1,3,5-Trinitrobenzene 1)) 100 ug/kg
1,3-Dinitrobenzene U 100 ug/kg
2,4,6-Trinitrotoluene 1)) 100 ug/kg
2,4-Dinitrotoluene 10) 100 ug/kg
2,6-Dinitrotoluene 10) 100 ug/kg
2-Amino-4,6-Dinitrotoluene 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-Nit-mtolucne U 200 ug/kg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg u
RDX 1)) 200 ug/kg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 5830 ug/kg
OD-S0-A-03 CLP_SOLIDS Percent Solids 827 %
SW6010B Antimony U 1.42 mg/kg uJ
Arsenic B 1.11 mg/kg J
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 mg/kg
Lead 2.19 mg/kg J
EPA Quualifier J = estimated detect based on QC criteria Page3 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 Flag Yalue Units EPA Qualifier
OD-S0-A-03 10/10/00 SWe010B Nickel 233 mg/kg J
Selenium U 1.19 mg/kg
Silver U 0.711 mg/kg
SW7471A Mercury U 0.04 mg/kg
SW8330 1,3,5-Trinitrobenzene 1) 100 ug/kg
1,3-Dinitrobenzene U 100 ug/kg
2,4,6-Trinitrotoluene U 100 ug/kg
2,4-Dinitrotoluene 1) 100 ug/kg
2,6-Dinitrotoluene u 100 ug/kg
2-Amino-4,6-Dinitrotoluene u 100 ugkg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX u 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene u 100 ug/kg
o-Nitrotoluene U 200 ug/kg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate 1) 476 ug’kg uy
RDX U 200 ug/kg
Tetryl U 200 ugke
SW8332 Nitroglycerin u 6050 ug/kg
OD-SO-A-04 CLP_SOL]DS Percent Solids 83.8 %
SW6010B Antimony B 1.11 mg/kg J
Arsenic 175 mg/kg J
Barium 317 mg/kg
Beryllium B 0.182 mg/kg
Cadmium B 0.585 mg/kg
Chromium 33 mg/kg
Copper 2.82 mg/kg
Lead 1.53 mg/kg J
Nickel 232 mg/kg J
Selenium U 1.17 mg/kg
Silver U 0.702 mg/kg
EPA Qualifier J = estimated detect based on QC criteria Page 4 of 12

EPA Qualifier U} = 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 Flag YValue Units PA Qualifier
OD-SO-A-04 10/10/00 SW7471A Mercury U 0.039 mg/kg
SW8330 1,3,5-Trinitrobenzene U 100 ugrkg
1,3-Dinitrobenzene U 100 ughkg
2,4.6-Trinitrotoluene U 100 ug/kg
2,4-Dinitrotoluene U 100 ug/kg
2,6-Dinitrotoluene U 100 ug/kg
2-Amino4,6-Dinitrotoluene V) 100 ugkg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX U 200 ugkg
m-Nitrotoluene U 200 ugkg
Nitrobenzene U 100 ugkg
o-Nitrotoluene U 200 ugkg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 455 ug/kg uJ
RDX u 200 ug/kg
Tetryl U 200 ug/kg
Swa332 Nitroglycerin J 2210 uglkg
OD-SO-B-01 CLP_SOLIDS  Percent Solids 80.8 %
SW6010B Antimony U 146 mg/kg uJ
Arsenic 125 mg/kg J
Barium 323 mg/kg
Beryllium B 0.178 mg/kg
Cadmium B 0.099 mg/kg
Chromium 2.96 mglkg
Copper 3.01 mg/kg
Lead 1.84 me/kg J
Nickel 2 mgkg J
Selenium U 121 mgkg
Silver U 0.728 mgkg
SW7471A Mercury u 0.041 mg/kg
SW8330 1,3,5-Trinitrobenzene U 952 ughkg
1,3-Dinitrobenzene U 952 ugkg
EPA Qualifier J = estimated detect based on QC criteria Page 5of 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 Flag Yalue Units ifier
OD-SO-B-01 10/10/00 SW8330 2,4,6-Trinitrotoluene U 952 ug/kg
2,4-Dinitrotoluene U 952 ug/kg
2,6-Dinitrotoluene U 952 ug/kg
2-Amino-4,6-Dinitrotoluene U 952 ug/kg
4-Amino-2,6-Dinitrotoluene U 952 ug/kg
HMX U 190 ug/kg
m-Nitrotoluene U 190 ug/kg
Nitrobenzene U 952 ug/kg
o-Nitrotoluene U 190 ug/kg
p-Nitrotoluene U 190 ug/kg
Pentaerythritol Tetranitrate U 500 ug'kg uJ
RDX U 190 ug/kg
Tetryl 1] 190 ug/kg
SWa332 Nitroglycerin U 6190 ug/kg
ON-SO-B-02 CLP_SOLIDS Percent Solids 81.9 %
SW6010B Antimony U 1.46 mg/kg us
Arsenic B 1.12 mg/kg J
Barium 41 mg/kg
Beryllium B 0.227 mg/kg
Cadmium B 0.246 mg/kg
Chromium 415 mg/kg
Copper 57 mg/kg
Lead 37 mg/kg J
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 V) 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
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

Location SampleDate  Method Parameter Flag Value  Units EPA Qualifier
OD-SO-B-02 10/10/00 SW8330 2-Amino-4,6-Dinitrotoluene U 100 ug/kg
4-Amino-2,6-Dinitrotoluene 9) 100 ug'kg
oMx U 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene u 100 ugkg
o-Nitrotoluene U 200 ug'kg
p-Nitrotoluene U 200 ug/kg
" Pentaerythritol Tetranitrate U 476 uglkg uJ
RDX U 200 ug/kg
Tetryl 19) 200 ugkg
SW8332 Nitroglycerin U 6100 ug/kg
OD-SO-B-03 CLP_SOLIDS Percent Solids 85.8 %
SW6010B Antimony U 1.33 mg/kg us
Arsenic U 111 mg/kg uj
Barium 28.2 mg/kg
Beryllium B 0.131 mg/kg
Cadmium U 0.666 mg/kg
Chm;'nium 227 mg/kg
Copper 22 mg/kg
Lead 128 mg/kg J
Nickel 146 mg/kg J
Selenium U 111 mg/kg
Silver U 0.666 mg/kg
SW7471A Mercury 8) 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 uglkg
2,6-Dinitrotoluene 8) 100 ug/kg
2-Amino-4,6-Dinitrotoluene U 100 ughkg
4-Amino-2,6-Dinitrotoluene U 100 ug/kg
HMX U 200 ugkg
Ei’A-Qunliﬁer J = estimated detect based on QC criteria Page 7 of 12

EPA Qualifier U} = 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 Flag 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 ug/kg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg uy
RDX U 200 ug/kg
Tetryl U 200 ug/kg
SW8332 Nitroglycerin U 5830 ug/kg
OD-SO-B-04 CLP_SOLIDS Percent Solids 814 %
SW6010B Antimony U 142 mg/kg ur
Arsenic 1.39 mg/kg J
Barium 303 mg/kg
Beryllium B 0.158 me/kg
Cadmium B 0.165 mg/kg
Chromium 292 mg/kg
Copper 63.8 mg/kg
Lead 145 mg/kg J
Nickel 217 mg/kg ;
Selenium \Y 1.18 mg/kg
Silver U 0.708 mg/kg
SW74TIA Mercury U 0.04 mg/kg
SWBEBO 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
EPA Qualifier J = estimated detect based on QC criteria Page 8 of 12

EPA Qualifier U} = 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 Flag Value Units P ualifi
OD-SO-B-04 10/10/00 SW8330 p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg uJ
RDX 0) 200 ug/kg
Tetryl U 200 ug/kg
SW$332 Nitroglycerin U 6140 ug/kg
OD-SO-C-01 CLP_SOLIDS Percent Solids 86 %
SW6010B Antimony u 1.34 mp/kg v
Arsenic 1.16 mg/kg J
Barium 288 mg/kg
Beryliium B 0.153 mg/kg
Cadmium B 0.595 mg/kg
Chromium 263 mgkg
Copper 3.09 mgkg
Lead 2.57 mg/kg J
Nickel 1.72 mg/kg J
Selenium U 1.12 mg/kg
Silver u 0.671 mg/kg
SW7471A Mercury U 0.037 megkg
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 0) 100 ug/kg
HMX U 200 ug/kg
m-Nitrotoluene U 200 ug/kg
Nitrobenzene U 100 ug/kg
o-Nitrotoluene U 200 ug’kg
p-Nitrotoluene U 200 ug/kg
Pentaerythritol Tetranitrate U 500 ug/kg uJ
RDX U 200 ug/kg
EPA Qualifier J = estimated detect based on QC criteria Page 9 of 12

EPA Qualifier U) = estimated non-detect based on QC eriteria



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

Fourth Quarter 2000

Analytical Sample Results

Location Sample Date Method Parameter Flag Yalue Units EP alifier
OD-S0-C-01 10/10/00 SW8330 Tetryl U 200 ug/kg
SW8332 Nitroglycerin 5810 ug/kg
OD-SO-C-02 CLP_SOLIDS Percent Solids 86 %
SW6010B Antimony U 14 mg/kg uJ
Arsenic 2.22 mg/kg J
Barium 61.7 mg/kg
Beryllium 0.382 mg/kg
Cadmium B 0.205 mg/kg
Chromium 6.58 mg/kg
Copper 7.19 mg/kg
Lead 5.29 mg/kg J
Nickel 445 mg/kg J
Selenium U 1.16 mg/kg
Sitver U 0.698 mg/kg
SW7471A Mercury B 0.023 mg/kg
SWa330 1,3,5-Trinitrobenzene U 100 ug/kg
1,3-Dinitrobenzene u 100 ug/kg
2,4,6;Trinilrotolueue 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
Pentacrythritol Tetranitrate U 476 ug/kg uJ
RDX U 200 ug/kg
Tetryl U 200 ug/kg
Sws332 Nitroglycerin 1) 5670 ug/kg
~ ~0.C-03 CLP_SOLIDS Percent Solids 813 %
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 Method Parameter Flag Value Units EPA Qualifier
OD-SO-C-03 10/10/00 SW6010B Antimony U 1.48 mg/kg ul
Arsenic 1.92 mg/kg J
Barium 53 mg/kg
Beryllium 0.282 mg/kg
Cadmium B 0.171 mg/kg
Chromium 4.9 mg/kg
Copper 489 mg/kg
Lead 307 mg/kg ]
Nickel 3.58 mg/kg J
Selenium U 123 mg/kg
Silver U 0.738 mg/kg
SWNHT1A Mercury u 0.04 mg/kg
SW8330 1,3,5-Trinitrobenzene U 95.2 ug/kg
1,3-Dinitrobenzene U 952 ug/kg
2,4,6-Trinitrotoluene U 952 ug/kg
2,4-Dinitrotoluene U 95.2 ug’kg
2,6-Dinitrotoluene 10 95.2 ugkg
2-An-1ino-4,6-Diniu'oto]umc U 95.2 ug/kg
4-Amino-2,6-Dinitrotoluene 1) 95.2 ug/kg
HMX u 190 ug/kg
m-Nitrotoluene U 190 ug/kg
Nitrobenzene U 952 ug/kg
o-Nitrotoluene U 190 ug/kg
p-Nitrotoluene U 190 ug/kg
Pentaerythritol Tetranitrate u 500 ug/kg ul
RDX 1) 190 ug/kg
Tetryl U 190 ug/kg
SW8332 Nitroglycerin U 6150 ug/kg
OD-SO-C-04 CLP_SOLIDS Percent Solids 81 %
SW6010B Antimony B 0.727 mg/kg J
Arsenic 1.75 mg/kg J
Barium 379 mg/kg
EPA Qualifier J = estimated detect based on QC criteria Page 11 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 : Flag Value . Units EPA Qualifier
OD-SO-C-04 10/10/00 SW6010B Beryllium B 0.237 mg/kg
Cadmium B 0.119 mg/kg
Chromium 3.78 mg/kg
Copper 4.92 mg/kg
Lead ' 16 mefkg 3
Nickel 257 mg/kg J
Selenium U 122 mg/kg »
Silver §) 0.733 mg/kg v
SW7471A Mercury U 0.041 mg/kg
SW8330 1,3,5-Trinitrobenzene U 100 ug/kg
1,3-Dinitrobenzene U 100 ug/kg
2,4,6-Trinitrotoluene u 100 ugkg
2,4-Dinitrotoluene U 100 ug/kg
2,6-Dinitrotoluene 8] 100 ugkg
2-Amino-4,6-Dinitrotoluene 10) 100 ug/kg
4-Amino-2,6-Dinitrotoluene u 100 ug/kg
HMX U 200 ug/kg
m-Ni.h'otoluenc U 200 ugkg
Nitrobenzene U 100 ug’kg
o-Nitrotoluene §) 200 ug/kg
p-Nitrotoluene §) 200 ug’kg
Pentaerythritol Tetranitrate U 508 vg/kg uJ
RDX ) 200 ug/kg
Tetryl u 200 ug/kg
SW3§332 Nitroglycerin U 6170 ug/kg
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

Location SampleDate  Method Parameter Flag Yalue  Units

OD-EB-01 10/10/00 SW6010B Antimony B 399 wglL
Arsenic B 434 wg/L

Barjum B 235 wglL

Beryllium u 1 wugll

Cadmium u 3 uwll

Chromium u 5 ugl

Copper ’ 566 ug/lL

Lead U 3wl

Nickel U 5 ugl

Selenium U 5 ugll

Silver B 1.28 wug/lL

SW7470A Mercury U 0.2 ugl
SW8330 1,3,5-Trinitrobenzene U 026 ugl
* 1,3-Dinitrobenzene U 026 ug/L

2,4,6-Trinitrotoluene U 026 ugl

2,4-Dinitrotoluene U 026 ugl

2,6-Dinitrotoluene U 026 uglL
2-Amino4,6-Dinitrotoluene - U 026 ugl
4-Amino-2,6-Dinitrotoluene U 026 ugl

HMX L 0.519 ug/lL

m-Nitrotoluene U 0519 uglL

Nitrobenzene U 026 gL

o-Nitrotoluene U 0519 uglL

p-Nitrotoluene U 0519 uglL

Pentaerythritol Tetranitrate U 1.3 ugl

RDX U 0519 ugl

Tetryl U 0.519 ug/lL

SW8332 Nitroglycerin U 2000  ug/L

Page 1of1



FOST  WHEELER ENVIRONMENTAL CORPORATION : ' Chain-of-Custody Record

AFHD: Project: Sample Date: . e ' _ . ' -
Holloman | 20K Bumn 10/10/00 Preservative L : Analysis Required
AFB ' . '
Samplers: Rafe Jones 3 ‘ 5 -
ALk
28 5
Time _ w R
Location (Miltary ~ Samp.' | O 5 g 18 v
Identification Standard) _ Type [ i Sample Number
0D-S0-A01 1338 Soil X\ G| 1] X
0D-S0-A-02 1340 Soil X G [ 1] X
0D-SO-A-03 133 | Son X e | 11 X
OD-SO-A-04 1349 Soll X S | 1l X
00-50-B-01 35 | Sol [ X G | 1] X
0D-S0-8-02 1359 Soil X G | 1| X
0D-80:8-03 1403 Sot | X S| 1| X
0D-S0-B-04 1408 Soll X G | 1] X
0D-S0-C-01 1412 Soll | X G [ 1| X
00-§0-C-02 1416 Soil X S| 1] X
0D-S0-C-03 1422 Soil X G| 1] X
ODS0-C04 1427 Sol | X| s | 1| X
0D-S0-A02D 1431 Soil X S | 1] X
OD-EBO1 1520 | water | X G | 21 X[
Refinquished by: (Signature) [{oCTOq | Received by: (signeturs) Date/Time S —
6 LA Ima- /(00hrs ;o ;
Ralyq‘ﬁ%ﬁ?db (Signature) Received by: (Signature) Date/Time
Relinquished by: (Signeturs) “DatelTime
Rl /?,
. V12V
Ramarks:FLEqSt: FAX ,

=—UP3 SHIPPING & IZ5290W422 10029635
COC.doc 10/11/00 2:25PM

2 - WA
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Analytical Report For 10068
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GPL Laboratories, LLLP

TOTAL METALS
-2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:

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 8R(1) Found §R(1) |M
|antimony | 400.0 410.73]102.7 | 500.0 | 516.12] 103.2 521.46}104.3] P
|arsenic | 400.0 408.66]102.2 | 500.0 | 504.72] 100.9] - 512.75}102.6] P
[Barium | 400.0] 404.98[101.2 | 500.0 | 505.42] 101.1 515.87|103.2| P
[Beryllium | 40.00  41.14]102.8} 50.0 | 50.66| 101.3 51.61]103.2| P
lcadmium | 40.0] 40.64]101.6 | 500.0 | 492.19] 98.4 501.31/100.3| P |
lchromium | 400.0] = 408.00]102.0 | 500.0 | 502.71] 100.5] 511.63]102.3| P |
|copper | 400.0] 404.661101.2 | 500.0 | 508.16] 101.6] 520.57]104.1} P |
|Lead | 400.0] 407.64]101.9 | 500.0 | 502.55] 100.5| 511.33]102.3| P |
Mercury | 5.0| 5.12]102.4 | 5.0 | 5.00] 100.0 | 5.14]102.8 |cv]
[Nickel J 400. 0} 406.64}101.7 | 500.0 | 496.54] 99.3]| 506.21]101.2 [P |
~.|selenjum | 400.0 405.31[101.3| 500.0 | 496.68] 99.3] 506.27]/101.3]| P |
_(Silver | 40.0 40.83]102.1 | 50.0 | 52.20 104.4] 51.69]103.4] P |

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

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



GPL Laboratories, LLLP

TOTAL METALS
“2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:

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(1) Found 3§R(1) |M
|Antimony | | | 500.0 | 528.23]| 105.6 532.58|106.5]| p |
|axrsenic | | ] 500.0 515.34] 103.1 514.92|103.0| P
[Barium | | | 500.0 521.77] 104.4 521.49]104.3| P
|Beryllium | | | 50.0 | 52.37] 104.7| 52.47|104.9]| p |
|cadmium | | | 1 500.0 505.28| 101.1] s505.98|101.2] P |
[chromium | | | | 500.0 517.84/103.6] 517.45[103.5] P |
lcopper | | | l 500.0 529.90] 106.0] 531.35/106.3] P |
lLead | | ] | 500.0 519.53] 103.9] s518.88}103.8]| P |]
Mercury | | | | 5.0 | 5.30] 106.0] 5.66/113.2 |[cv]
[vickel | | | ] 500.0 | 511.06] 102.2] 510.03|102.0] P |
|selenium | | | 500.0 | 512.27} 102.5] 511.16/102.2 | "
Isilver | | | 50.0 | 53.13} 106.3| 52.47]104.9]

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

Form II (Part 1) - IN SW-846

ANNRK



GPL Laboratories, LLLP

TOTAL METALS
2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:

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(1) Found 8&R(1l) |M
Antimony | | | | 500.0 | 520.58| 104.1 | P
|arsenic | | | 500.0 | 513.65| 102.7 | P
|Barium | | B 500.0 | 516.83]| 103. 4 | P
|Beryilium | | | | 50.0 | 51.76] 103.5 | P |
[cadmium | 1 | L 500.0 | 499.05| 99.8 | |
[chromium | | | | 500.0 | 511.90] 102.4]| | | p |
|copper | N | 1 500.0 | 524.53} 104.9] | |2 |
lLead I | | | 500.0 | 512.64] 102.5 | [ 12|
Mercury | | | ] 5.0} 5.62] 112.4] . 5.40]108.0]cv]|
INickel | | | N 500.0 | 503.71} 100.7/| | ||
|selenium | | | | 500.0 | 507.80] 101.6| | |p|
Vsilver | N | | 50.0 | 52.76] 105.5| | | p |
(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115
SW-846

Form II (Part 1) - IN 400



GPL Laboratories, LLLP

TOTAL METALS -
- -2B-

CRDL STANDARD FOR AA AND ICP

Contract:

Lab Code: SAS No.:

Case No.:
AA CRDL Standard Source:

ICP CRDL Standard Source: HIGH PURITY

SDG No.:

10068wW

Concentration Units: ug/L

CRDL Standard for AA CRDL Standard for ICP
Initial Final
Analyte True Found %R True Found $R Found $R
|Antimony | l 1 [T 120.0 121,23 101.0] | |
|Arsenic | | | | | 20.0 21.77| 108.8] | |
|Barium | | | || 400.0] 409.18| 102.3| |
|IBeryllium | | | { | 10.0] 10.35] 103.5] |
|Icadmium | | | | | 10.0] 10.29] 102.9] | |
|chromium | | | 1] 20.0 | 20.94] 104.7] | |
|coppex I | | | | 50.0 | 52.14] 104.3] | |
[Lead ] [ [ {1 6.0] 5.72] 95.3] | N
Mercury | 0.2] 0.24] 120.0 | | | | | | |
[Nickel | N ' | | ] 80.0 | 83.08| 103.8| | |
|selenium | | | [l 10.0} 9.94] 99.4] | |
|silver | | I [|  20.0] 20.55| 102.8] | ,
u
SW-846

Form II (Part 2) - IN

4007



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

SDG NO.: 10068W

Initial o . ' )
calib. Continuing Calibration Preparation
Blank Blank (ug/L) Blank
Analyte (ug/L) c c 2 c 3 c c M
lAntimonv I 3-7IU| 3.7IUJ 3.7 lul 3.7 LU [ 3.700| U || Pl
|Arsenic | 3.2| y| 3.2|u] 3.4 |8l 4.0|m| | 3.200]u || p|
|Bariom | 0.6 u] 0.6/uf 0.6 | ul 0.6 |ul | 0.600flu || pl|
|Beryllium | 0.1) y] 0.1u] 0.1]vul 0.1y | 0.100]u ||l p|
|cadmivum__| 0.4] u] 0.4]ul 0.4]ul 0.4]ul | 0.400]u || »|
|chromium | 0.8] y} 0.8lv] 0.8 | u] 0.8 y] | 0.800jlu |]»]|
|copper | 1.2| | 1.2]|u] 1.2 | v] 1.5| 8] | 1.636]8 || p |
|Lead | 1.5] u| 1.5yl 1.5 | vl 1.5]u]} 1.500]u || p|
IMercury | 0.1] yj 0.1]u] 0.1 ]ul 0.1 |y | 0.100]u | ]ev]
INickel | 2.0| y| 2.0{u] 2.0vl 2.0yl | 2.000]u || p|
selenium | 2.3] y] 2.3|u] 2.3 v 2.3yl | 2.300]|uv || »|
~isilver | 0.7] u| 0.7|u] 0.7 vl 1.3|p| | 0.700|u || p|
[ ]
4008 SW-846

Form III - IN



GPL Laboratories, LLLP

Contract:

Lab Code:

Casé No.:

TOTAL METALS
-3-
BLANKS

SAS No.:

Preparation Blank Matrix (soil/water): WATER

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

SDG NO.: 10068W

Initi:al Continuing Calibration Prepara.tion

Calib.
- Blank Blank (ug/L) Blank
Analyte (wg/L)  C 1 c 2 c 3 c ||M
|Antimony | 1 | 3.7I>U| 3.7 | ul l N | IR
lArsenic ! ] J 4.6'8' 3.2]U| ] J J JLILJ
|Barium | | | o.6lul  o.6]uj | 1] [ _1l»]
|Bexyllium | 11 0.1}uf 0.1]u} | 11 | lle]
|cadmium | 11 0.4]u] 0.4 |u] I 1 I 1l=]
|Chromium | 11 0.8|u] 0.8 |ul | {1 1 lle]
[copper .| [ 1 1.2{vu] 1.2 | vl | 11 | 1le]
|Lead | 1 1.5]u] 1.5 | ul L 1] | le]
IMercury | [ -0.1[mB]| -0.1 | =Bl -0.1 ] 1 1 1lev]
[Nickel | 11 2.0]u] 2.0 ]uf [ {1 [ 1l=2]
ISelenium | l l 2-3|U| —3.0lBi l J l IIPJ
|silver | L 0.9]B| 0.7 | Bj [ 11 | 1le

SW-846

Form III - IN

4003



GPL Laboratories, LLLP

TOTAL METALS
-4-
ICP INTERFERENCE CHECK SAMPLE

i
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068W
ICP ID Number:  TJA61 ICP ICS Source: HIGH PURITY
Concentration Units): ug/L
True Initial Found Final Found
Analyte Sol.A Sol.AB Sol.A Sol.AB $R Sol.Aa Scl.AB %R
Antimony | 600 6 617.6| 102.9
|Arsenic | 100 6 109.7] 108.7]|
|Barium | 500 2 527.0]| 105.4]
|Beryllium | 500 0 506.8| 101.4]
Jcadmium | 1000 -1 986.0| 98.6]|
[chromium | 500 1 506.4| 101.3|
|copper | 500 1 538.7] 107.7|
|Lead | 50 -3 48.1| 96.2|
INickel | 1000 2 985.2] 98.5|
|selenium | 50 -5 45.0| 90.0}
. lsilver ] 200 2 214.1] 107.1])

Form 1V - 1IN 4 O l O SW-846



GPL Laboratories, LLLP
TOTAL METALS
SA-
SPIKE SAMPLE RECOVERY
SAMPLE NO.
0010057-04s
Contract: :
Lab Code: Case No.: SAS SDG NO.: 10068W
Matrix (soil/water) : WATER ; Level (low/med): LOW
% Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): pG/L
Control | Spiked Sample Sample Spike
Analyt
Y™ |Limit sR| Result (SSR) C|] Result (sR) _ Sladded (sa)| %R [Q| M
| Mercury | 75 - 125] 1.1300] | 0.1000]u | 1.00] 113.0] |Jcv

Comments:

4011 swsss

Form V (PART 1) ~ IN



GPL Laboratories, LLLP

TOTAL METALS
-SA-
SPIKE SAMPLE RECOVERY
SAMPLE NO.
10119-002-08~18
Contract:
Lab Code: Case No.: SAS SDG NO.: 10068W
Matrix (soil/water) : WATER Level (low/med): LOW
% Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): nG/L )
Control | Spiked Sample Sample Spike
Analyt ;
asyre Limit 8$R| Result (SSR) C| Result (SR) Claddea (sn) $R Q| M
| Antimony |75 - 125 107.1280| | 3.7000]|v | 100.00] 107.1} P
| Arsenic | 75 - 125| 44.4864| | 3.9541|B | 40.00] 101.3 P
| Barium | 75 - 128] 2099.7886 72.3298| |  2000.00] 101.4 P
| Beryllium | 75 - 125 51.6706] 0.1000|u | 50.00] 103.3] |pP
| cadmium | 75 - 125] 51.3840| | 0.6110|B | 50.00] 101.5]| P
| chromium | 75 - 125 291.2365| | 82.2990| | 200.00] 104.5| |pP
| copper | 75 - 125] 268.6828| | 7.6090] | 250.00] 104.4 P
| Lead | 75 - 125 21.0245| | 1.5000(v | 20.00] 105.1 P
! Nickel | 75 - 125 566.2694| | 65.9392| | 500.00] 100.1] | P
{Selenium | 75 -~ 1285 64.5286| | 4.0134|B | 60.00] 100.9| |P
| silver | 75 - 125| - 54.7841] | 0.8275|B | 50.00 107.9| |P
Co= ~nts:
Form V (PART 1) - IN 4012  sws4



GPL Laboratories, LLLP
TOTAL METALS
-6-
DUPLICATES

SAMPLE NO.

0010057-04D
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068W

| WATER Level (low/med): LOW

Matrix (soil/water):

% Solids for Sample: 0.0

% Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight): Be/L
Control .
Analyte Limit Sa@le (s) c Duplicate (D) c|l rep ol m
|Mercury | 0.1000| v || 0.1000 U | cv

4 0 1 3 SW-846

Form VI - IN



GPL Laboratories, LLLP

TOTAL METALS
-6-
DUPLICATES
SAMPLE NO.
10119-002-08-1D
Contract:, :
Lab Code: Case No.: SAS No.: SDG NO.: 10068W
Matrix (soil/water): WATER . Level (low/med): LOW
% Solids for Sample: 0.0 % Solids for Duplicate:
Concentration Units (ug/L or mg/kg dry weight): »G/L ’
Control ‘ ' .
Analytev Limit Sample (S) cC Duplicate (D) c RPD ol M
[Antimony 3.7000] U 3.7000|u P
|prsenic | | 3.9541| B 3.2000|u || 200.0 P
[Barium I | _ 72.3298 71.4273) || 1.3 P
|Beryllium | ] 0.1000| U 0.1000|U P
[cadmium | 0.6110| B 0.4000|u|] 200.0 P
|cChromium | 82.2990 82.2398 0.1 P
[copper I 5.0 7.6000] || 7.2972 4.2 P
[Lead I 1.5000] U 1.5000|u P
- [Nickel I 65.9392 64.0269 2.9 P
_|selenium | 4.0134|B 3.4903|B 13.9 P
- |silver l 0.8275| B 0.7000|u || 200.0 P

Form VI - IN 4014 SWHe



GPL Laboratories, LLLP

TOTAL METALS
7.
LABORATORY CONTROL SAMPLE

Contract:

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

Solid LCS Source:

Aqueous ICS Source: HIGH PURITY

Aqueous (ug/L) Solid (mg/kg)
Analyte True Found SR True Found C Limits $R
|Antimony | 100.0 97.46 | 97.5 |
|aArsenic. | 40.0 41.40 |103.5 |
|Barium I 2000.0 1894.70 | 94.7 | |
[Beryllium | 50.0 47.99] 96.0 | |
[Cadmium | 50.0 48.69| 97.4 |
|Chromium | 200.0 193.70 | 96.8 |
|Copper | 250.0 243.18} 97.3 | |
|Lead | 20.0 19.26 | 96.3 | |
Mercury | 1.0 1.04 J104.0 | |
[Nickel | 500.0 478.51 | 95.7 | |
[selenium | 60.0| 57.95| 96.6 | |
|silver [ 50.0 49.69| 99.4 | | )

Form VII - IN 4 O 1 5 SW-846



GPL Laboratories, LLLP

TOTAL METALS
-9.
ICP SERIAL DILUTIONS
SAMPLE NO.
10119-002-08-11,
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068W
Matrix (soil/water) : WATER Level (low/med): LOW
Concentration Units: ug/L
Initial Sample Serial Dilution 8
Result (I) Result (S) Differ-
Analyte . C C ence ol M
Antimony | 3.70| v i8.50|vu P
lArsenic | 3.95| B 17.49|B 343.0 P
IBarium | 72.33 70.65 2.3 P
Beryllium | 0.10] U 0.50|U P
lcadmium | 0.61] B 2.00|uU 100.0 P
Jchromium | 82.30 80.00 2.8 P
|copper | 7.61 12.98 |B 70.8 P
|lLeaqd | 1.50| U 7.50|U P
Nickel | 65.94 61.05 7.4 P
|selenium | 4.01| B 11.50]|U 100.0 P
Silver | 0.83| B 3.50)u 100.0 P
SW-846

Form IX - IN 4016



GPL Laboratories, LLLP

TOTAL METALS
-10-
METHOD DETECTION LIMITS
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068W
ICP ID Number: Date: 03/28/00
Flame AA ID Number: Leeman CVAA
Furnace AA ID Number:
W - -
Analyte e Back POL MDL M
length [9Tound | (ug/1) (ug/L)
Mercury 253.70 | 0.2 0.1|CV

Comments

Form X - IN

4017

SH~846



GPL Laboratories, LLLP

TOTAL METALS

-10-

METHOD DETECTION LIMITS

Conctact:

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

ICP ID Number: TJA61 ICP Date: 03/28/00

Flame AA 1D Number:

Furnace AA 1D Number:

Analyte raver Back™ | roL MDL M
Y length |ground | (yg/1) (ug/L)

Antimony 206.84 6.0 3.7 P
Arsenic | 189.04 i 5.0|' 3.2] P
Barium | 493.41 ] 5.0l 0.6| P
Beryllium | 313.04 | 1.0l 0.1]| P
Cadmium | 226.50 | 3.0l o.4| P
Chromium | 267.72 | 5.0l 0.8| P |
Copper | 324.78 | 5.0/ 1.2] P
Lead | 220.38 | 3.0l 1.5] P
Nickel | 231.60 ! 5.0l 2.0 P
Selenium | 196.02 | 5.0l 2.3] P
Silver | 328.07 I 3.0l 0.7 P

Comments

Form X - IN

4018

SW-846



‘GPL Laboratories, LLLP

TOTAL METALS
“2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

SDG NO.: 10068s

Contract:
Lab Code: Case No.: - SAS No.:
Initial Calibration Source:HIGH PURITY/CPI

Continuing Calibration Source: HIGH PURITY/CPI

Concentration Units: ug/L

Continuing Calibration

Initial Calibration
Analyte True Found $R(1) True Found $R(1) Found &R(1) |M
Mercury |- 5.0| 4.83] 96.6 | 5.0} 4.77} 95.4 4.96] 99.2]cv
|selenium | 400.0| 400.87]100.2 | 500.0 | 491.89 98.4 516.28/103.3] P

Cyanide 85-115

4 O 4 4 SW-846

Other Metals 90-110;

(1) Contrel Limits: Mercury 80-120;

Form II (Part 1) - IN



GPL Laboratories, LLLP

TOTAL METALS

22A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Coﬁtract:
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 $R(1) | True Found 8$R(1) Found 8R(1) (M
Mercury | | | 5.0 | 5.02| 100.4] | ev
|selenium | | B 500.0 | 493.03] 98.6| 492.42| 98.5]| P

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

Form II (Part 1) - IN



GPL Laboratories, LLLP

TOTAL METALS
2A- .
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:
Lab Code: SDG NO.: 10068S

Initial Calibration Source:

Case No.: SAS No.:

Continuing Calibration Source: HIGH PURITY/CPI

Concentration Units: ug/L

Initial Calibration Continuing Calibration

Found %R(1) Found $§R(1) M

Found $R(1) True
99.3| 494.49]| 98.9| P |

Analyte . True
| | 500.0 | 496.34]

Selenium | |

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115
SW-846

Form II (Part 1) - IN 4046



GPL Laboratories, LLLP

TOTAL METALS
“2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:
Lab Code:

Initial Calibration Source:

SAS No.: ' SDG NO.: 10068S

Case No.:

Continuing Calibration Source: HIGH PURITY/CPI.

Concentration Units: ug/L

Initial Calibration Continuing Calibration

Analyte True Found 8R(1) True Found ®R(1) Found &R(1) |M
| | | 500.0 | 494.76] 99.0] 497.99] 99.6] P |

[selenium |

Cyanide 85-115

4 O 4 7 SW-846

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

Form II (Part 1) - IN



GPL Laboratories, LLLP

TOTAL METALS
2A-
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 100688

Initial Célibration Source:

Continuing Calibration Source: HIGH PURITY/CPI

Concentration Units: ug/L

Continuing Calibration

Initial Calibration
Analy#e True Found $R(1) True Found &R(1) Found §R(1) |M
Selenium | | | 500.0 | 498.76] 99.8} 501.98l100.4] P |
(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115
4048 sw-s4s

Form II (Part 1) - IN



GPL Laboratories, LLLP

TOTAL METALS
v -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 8R(1) |M
Antimony 400.0 404.80[101.2 500.0 | 528.94] 105.8 505.57}101.1 | P
|arsenic | 400.0 405.96 |101.5 | 500.0 | 518.36| 103.7 498.03] 99.6| P
|Barium | 400.0 401.02]100.3 | 500.0 | 519.89] 104.0 497.17] 99.4]p
IBeryllium | 40.0 40.54]101.3 | 50.0 | 52.02] 104.0 49.57] 99.1]p
|cadmium | 40.0| 40.23/100.6 | 500.0 | 505.77] 101.2 483.28| 96.7| P
Ichromivm | 400.0] 403.19]100.8 | 500.0 | 516.79] 103.4] 494.06] 98.8| P |
lcopper I 400.0| 397.44) 99.4] 500.0 | 519.15| 103.8] 497.94| 99.6 ]| P |
lLead | 400.0] 400.61]100.2 | 500.0 | 513.95/ 102.8| 489.07} 97.8] P |
INickel [ 400.0| 401.33]100.3 | 500.0 | 510.04] 102.0] 491.04] 98.2| P |
|silver | 40.0| 39.47] 98.7 | 50.0 | 51.29] 102.6]] 49.09] 9s8.2]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

Contract:

. Lab Code:

TOTAL METALS

-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Case No.:

Initial Calibration Source:

Continuing Calibration Source:

SAS No.:

HIGH PURITY/CPI

SDG NO.: 10068S

Concentration Units: ug/L

Initial Calibration

Continuing Calibration

Analyte True Found &R(1) True Found %R(1) Found &§R(1) |M
Antimony | | | | 500.0 | 503.91} 100.8} 505.11/101.0] P
|aArsenic | | | | 500.0 | 501.66] 100.3} 499.88]/100.0] P
|Barium | | | | 500.0 | 501.16| 100.2 499.22| 99.8] P
IBexryliium | | | ] 50.0 | 50.30] 100.6 50.09/100.2| P
lcadmium | ] | | 500.0 } 490.04] 98.0 488.19] 97.6]p |
|chromium | | | | 500.0 | 500.99] 100.2] 498.48| 99.7| P |
lcopper | | | | 500.0 | 502.51] 100.5] 498.96] 99.8| P |
|Lead . | | | 1 500.0 | 496.80] 99.4| 495.08] 99.0] P |
INickel I | | | 500.0 | 496.45] 99.3| 492.95] 98.6] P ]
Isilvex ] | | | 50.0 | 51.25] 102.5] 52.53[105.1 | P |

(1) Contrel Limits: Mercury 80-120;

Other Metals 50~-110;

Form I1I (Part 1) -

IN

Cyanide 85-115

4()53() 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
Rnalyte True _ Found %R(1) True Found $R(1) Found $R(1) |M
Antimony | 1 | | 500.0 | 510.32] 102.1] 518.40]103.7|p
|aArsenic | | | 500.0 | 504.88| 101.0| 507.84|101.6]pP
|Barium i | | 500.0 | 504.74] 100.9 506.80/101.4 | P
[Beryllium | | | 50.0 | 50.76] 101.5] 50.90{101.8]|®
lcadmium | | | ] 500.0 | 493.01] 98.6| 494.29] 98.9] P
|chromium | i 1 | 500.0 | 503.99] 100.8]| 505.42]101.1] P |
|copper | ] | | 500.0 | 506.98] 101.4] 508.67]101.7] P |
|Leaa I | | | 500.0 | 502.04] 100.4] 502.08/100.4] P |
INickel | | 1 ] 500.0 | 498.52] 99.7] 499.81]|100.0] P |
[silver | | | | 50.0 | 51.20] 102.4]  51.04]102.1] P |
(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115
SW-846

Form II (Part 1) - IN 4051



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 | Found %R(1) True Found $R(1) Found &§R(1) |M
|antimony | | ] | 500.0 | 514.04] 102.8 509.66]101.9| P
|Arsenic | I | | 500.0 | 504.23} 100.8 501.60}100.3 | P
|IBarium I | | | 500.0 | 505.47] 101.1 505.04]101.0] P
[Beryllium | | | | 50.0 | 50.10| 100.2 | 50.11/100.2 | P
lcadmium | | ] | 500.0 | 488.05] 97.6| 488.02] 97.6]|P
|lchromium | ] | ] 500.0 | 500.12] 100.0| 499.69] 99.9| P |
lcopper I | | ] 500.0 | 503.75| 100.8] 504.57/100.9] P |
|read | | | | 500.0 493.64] 98.7] 494.15] 98.8|p |
[Nickel i ] | | 500.0 495.02| 99.0] 494.28] 98.9]p |
|silver | | | | 50.0 50.14] 100.3]| 49.28] 98.6|p |

(1) Control Limits:

Mercury 80-120;

Form II (Part 1)

IN

Other Metals 90-110;

Cyanide 85-115

4 0 5 2 SW-846



GPL Laboratories, LLLP

Contract:

Lab Code:

TOTAL METALS

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Case No.:

Initial Calibration Source:

Continuing Calibration Source:

2A-

SAS No.:

HIGH PURITY/CPI

SDG NO.:

10068s

Concentration Units: ug/L

Initial Calibration Continuing Calibration
Analyte True Found %R(1) True Found %R(1) Found $R(1) |M
|Antimony | | | 500.0 | 510.08] 102.0] 517.42|103.5] P |
|Arsenic | | | l 500.0 | 503.32] 100.7| 518.13|103.6] P
|Barium | ] ] 500.0 | 506.86| 101.4] 509.35/101.9}] P
|Beryllium | | | 50.0 | 50.31] 100.6 51.89]103.8| P
|cadmium | | H | 500.0 | 489.486] 97.9] s08.20/101.6] P |
|chromium | | | | 500.0 | 501.88] 100.4] 516.19/103.2] P |
|copper | | L | 500.0 | 507.24] 101.4| 512.66[102.5] P |
|Lead | | | | 500.0 | 495.75] 99.2| 513.97|102.8] P |
|Nickel I | | ] 500.0 | 496.01] 99.2] 510.19/102.0] P |
|silver | | N | 50.0 | 50.88/ 101.8] 50.89/101.8] P |
i
(1) Control Limits: Mercury 80~120; Other Metals 50-110; Cyanide 85-115
SW-846

Form II (Part 1)

IN

4033



GPL Laboratories, LLLP

Cohtract:

Lab Code:

TOTAL METALS

22A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Case No.:

Initial Calibration Source:

SAS No.

Continuing Calibration Source: HIGH PURITY/CPI

SDG NO.: 10068S

Concentration Units: ug/L

Initial Calibration Continuing Calibration -
Analyte True Found &R(1) True Found $R(1) Found $R(1) |M
Antimony | | | | 500.0 | 516.60] 103.3 526.81]/105.4] P
|arsenic | | | 500.0 | 519.64] 103.9 529.04/105.8] P
|Barium | ] | 500.0 | 505.73] 101.1 516.77]103.4 | P
IBeryllium | | | 50.0 | 51.53] 103.1 52.51/105.0 | P
lcadmium | | | | 500.0 ] 504.76] 101.0 513.38/102.7] P
|chromium | | | | 500.0 | 512.02] 102.4] 521.66]/104.3| P |
|lcopper | | | | 500.0 | 508.83| 101.8] 520.74]104.1]| P |
|Lead | | | | 500.0 | 510.15] 102.0] 518.451103.7]| P |
INickel | | | ] 500.0] - 506.45/ 101.3] 515.57|103.1] P |
Isilver | | ] | 50.0 | 51.13] 102.3] 52.53]105.1] P |
(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

Form II (Part 1) -~

IN

4054

SW-846



Gf’Ldeboratoriés, LLLP

Coriciact:

Lab Code:

TOTAL METALS

-2A-

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Case No.:

Initial Calibration Source:

Continuing Calibration Source:

SAS No.:

HIGH PURITY/CPI

SDG NO.:

10068s

Concentration Units: ug/L

Initial Calibration

Continuing Calibration

Analyte True Found &R(1) True Found $R(1) Found $§R(1) |M
Antimony | ’ | | 500.0 | 530.28| 106.1 521.28]/104.3] p |
|arsenic | | | 500.0 | 531.85| 106.4 528.30]105.7] P
|Barium | | | 500.0 | 520.27] 104.1 514.91]103.0] P
[Beryliium | | | 50.0 | 53.14] 106.3] 52.56}105.1] P
lcadmium | | | | 500.0 | 517.09] 103.4 511.88|102.4| P
|chromium | | | | 500.0 | 525.98/ 105.2] 519.70]103.9]| P |
|copper | | | | 500.0 | 528.83| 105.8| 524.05}104.8| P |
lLead | | | | 500.0 | 524.59 104.9]| 520.43]104.1[ P |
[Nickel | | | | 500.0 | 517.96| 103.6] 512.91}102.6[ P |
|silver | | | | 50.0 | 52.38| 104.8 | 51.14|102.3]| P |

(1) Control Limits: Mercury 80-120;

Other Metals 90-110;

Form II (Part 1)

IN

Cyanide 85-115

4 0 5 5 SW-846



GFL Laboratorieé; | LLLP |

TOTAL METALS
2B-

CRDL STANDARD FOR AA AND ICP

SDG No.: 100688

Contract:
Lab Code: Case No.: SAS No.:
AA CRDL Standard Source: HIGH PURITY

ICP CRDL Standard Source:

Concentration Units: ug/L

CRDL Standard for AA CRDL Standard for ICP
Initial Final
Analyte True Found %R True Found $R Found $R
ercury | 0.2] 0.23] 115.0 | | | L | [} |
|selenium | | | 1 10.0]| 9.28] 92.8| 10.25] 102.5]

Form II (Part 2) - IN
4056

SW-846



GPL Laboratories, LLLP

TOTAL METALS

-2B-

CRDL STANDARD FOR AA AND ICP

Cdivract:
Lab Code: Case No.:
AA CRDL Standard Source:

ICP CRDL Standard Source: HIGH PURITY

SAS No.:

SDG No.: 100688

Concentration Units: ug/L

CRDL Standard for AA CRDL Standard for ICP
Initial Final
Analyte True Found gR True Found %R Found SR _
|Antimony | I | [ [ 120.0] 122.38] 102.0] 121.54] 101.3]
|Arsenic | | I 1] 20.0] 22.55] 112.8]| 21.56] 107.8]|
|Barium | | I |1 400.0] 396.68] 99.2]| 401.11] 100.3
|Beryllium | I | | 10.0] 10.20] 102.0] 10.19] 101.9
|cadmium | | I [l 10.0] 10.33] 103.3]| 10.25] 102.5]
|Ichromium | | | 1 20.0] 20.88| 104.4| 20.55| 102.8]
lcopper | | I 1] 50.0] 51.43] 102.9]| 51.32| 102.6|
[Lead ] { [ 1 6.0 6.14] 102.3] 6.21] 103.5|
[Nickel | | | | ] 80.0 | 80.71] 100.9| 81.44] 101.8]
|silver | I l [l =20.0] 21.27| 106.3] 20.59] 102.9]
SW-846

Form II (Part 2) - IN

4037



GPL Laboratories, LLLP

TOTAL METALS
-2B-

CRDL STANDARD FOR AA AND ICP

Contract: o

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

AA CRDL Standard Source:

ICP CRDL Standard Source: HIGH PURITY

Concentration Units: ug/L
CRDL Standard for AA CRDL Standard for ICP
‘ Initial Final
|Antimony | | | || 120.0] | 124.48] 103.7]
|Arsenic | | | | ] 20.0| | » 23.97] 119.8]
|Barium | | |] 400.0] | | 399.86] 100.0
|Beryllium | | | ] 10.0} | | 10.43}104.3
|cadmium | | | | 10.0] | 10.45] 104.5
|chromium | 1 | 20.0| | 20.74] 103.7
|Copper | | | [ 50.0 | | | 52.25] 104.5
|Lead | | | | 1 6.0 | | | 6.61] 110.2
[Nickel | | | [ | 80.0 | | | 82.28} 102.8]
[silver ! | | | | 20.0 | ] | 21.26] 106.3|
SW-846

Form IIX (Part'; 2) - IN 4058



GPL Laboratories, LLLP

TOTAL METALS
.3
BLANKS
Coh‘ffact:
Lab Code: Case No.: SAS No.: SDG NO.: 10068S

Preparation Blank Matrix (socil/water): SOIL

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

Initial . . . . ..
Calib. Continuing Calibration Preparation
. Blank Blank (ug/L) Blank
Analyte © (ug/L) c c 2 c 3 c c M
IMercury | 0.1] y| 0.1]u] 0.1 ] u] 0.1]uyl | 0.017|u | levl]
|selenium | 3.3| y] 3.3]ul 3.3 | ul 3.3|ul | 0.330jJu || »|

Form III - IN

4059

SW-846



UL Laporaiories, LLLY
TOTAL METALS
-3-
BLANKS
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068S
WATER

Preparation Blank Matrix (;oil/water):
(ug/L or mg/kg): UG/L

Preparation Blank Concentration Units

Injtial L, . . .
Calib. Contlm:ung Calibration Preparation
Blank Blank (ug/L) Blank
Analyte (ug/L) ¢ 1 c 2 c 3 c c M
|selenium | 1] 3.3|u| 3.3yl 3.3]u] | I 1lel

SW-846

4060

Form III - IN



GPL Laboratories, LLLP

TOTAL METALS
-3-
BLANKS
C;mtract:
Lab Code: Case No.: ‘ SAS No.: SDG NO.: 10068s

Preparation Blank Matrix (soil/water): WATER

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

Initial L. . . s
Calib. Continuing Calibration Preparation
. Blank Blank (Ug/L) Blank v
Analyte g/m c 1 c 2 c 3 c c ||M
|selenium | | | 3.3]ul 3.3]ul 3.3|ul | | Ile]

4061 | SW-846

Form III - IN



GPL Laboratories, LLLP

Contract:

Lab Code:

Preparation Blank

Case No.:

TOTAL METALS
3-
BLANKS

SAS No.:

Matrix (soil/water): WATER

SDG NO.: 10068S

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

Initial A . . Tas
Calib. Continuing Calibration Preparation
Blank Blank (ug/L) Blank
Analyte (ug/L) 1 c 2 c 3 C M
[selenium | 3.3y || | 1l _1le]

Form III - IN

4062

SW-846



GPL Laboratories, LLLP

TOTAL METALS
3-
BLANKS
Comtract:
. Lab Code: Case No.: SAS No.: SDG NO.: 10068s
Preparation Blank Matrix (soil/water): SOIL
Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG
Initial .. . . .
calib. Continuing Calibration Preparation
E » ~ Blank Blank (ug/L) Blank
Analyte (ug/L) c 1 c 2 - c 3 c c||™
|Antimony | 3.9 B| 2.7| vl 3.7 | B] 2.7 |yl | 0.270]u || p |
|arsenic | 4.9 vl 4.0]u| 4.0 vl 4.0 |y | 0.400ly ||»|
|Barium | 0.5| u| 0.5]u] 0.5 vl 0.5yl | 0.079| 8 || p |
|Beryllium |l 0.1 yj 0.1]ul 0.1 ]| v} 0.1]yuj | 0.010|lu || 2|
|cadmium | 0.4 u| 0.4]vu] 0.4]ul 0.4)u] ] 0.040]u |]p]
|chromium | 0.7 8| 0.6|u] 0.6 |u] 0.6 |ul | 0.060lu || p]|
lcopper | 1.0] y| 1.0l ul 1.0 | vl 1.0 |y} | 0.200ls ||p|
|Lead ! 1.3] u] 1.3] vl 1.3 | vl 1.3 u] | 0.130|u |||
INickel | 1.2] g 1.0l v] 1.0 vl 1.0 | u] | 0.100ju || p|
|silver | 1.8] y] 1.8]ul 1.8 | u] 1.8 | u] | 0.180{u || p]

Form III - IN

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 (ug/L or mg/kg): UG/L

SDG NO.: 10068S

Initial . N

Calib. Continuing Calibration Preparation

Blank Blank (ug/L) Blank
Analyte (wg/L) c 2 c 3 c c |I™
| Antimony | L 2.17] vl 2.7 vl 2.7 |ul | L 1l=el
|Arsenic | L1 4.0| vl 4.0lul 4.0y I _1lel
|Barium | | 0.5|uj 0.5 |ul 0.5 |yl | | [1=e]
|Beryllium | | 0.1|u] 0.1 |u] 0.1 u] | 1 1=l
|cadmium | L1 0.4]ul 0.4 vl 0.4 yj | l_1lel
| chromium | [ ] 0.6]u| 0.6 ul 0.6 uyf | | 1lel
| copper | 1 1.0]u] 1.0]ul 1.0 |yl | 1 1l=]
| Lead I 11 1.3]u] 1.3 ] vl 1.3]yl| 1 1le]
INickelr | | | 1.0]u] 1.0]ul 1.0]y 1 1l=el
|silver | | | 1.8|ul 1.8 ] v} 1.8 |y] | 1 1=l

SW-846

Form III - IN

4064



GPL Laboratories, LLLP

TOTAL METALS
-3-
BLANKS
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068Ss

Preparatiom Blank Matrix (soil/water): WATER

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

' 122;1;1 Continuing Calibration Preparation
Bla_nk. Blank (ug/L) ' Blank

Analyte {ug/L) c 1 c 2 c 3 c c M

|Antimony | b1 2.71u] 2.7 ul 2.7 u] | | lle|
|Arsenie | 11 4.0lv] 4.0 | vl 4.0 u]l | [ {le]
|Barium | L 0.5|u} 0.5]u] 0.5]ul | | 1l»]
|Beryllium | | | 0.1 v 0.1]u} 0.1 |yl | | 1ie}
lcadgmium | I 1 0.4|u} 0.4] vl 0.4 vyl | ] ile]
|chromivm | L1 0.6|lul 0.6 | ul 0.6 | ]| | | 1ie]
[copper | |1 1.0]uj 1.0 | vl 1.0 uj | | 1l=»]
|Lead | L1 1.3lu} 1.3|ul 1.3 ul | [ 1l»e}
[Nickery | | 1 1.0[u] 1.0 |u] 1.0 [u] | [ 1le]
|silver | P 1.8]u] 1.8 | ul 1.8 | u] | | 1]e]

SWw-846
Form III - IN 4065



GFPL Laboratories, LLLFP

Contract:

Lab Code:

‘Preparation Blank

Case No.:

TOTAL METALS
3.
BLANKS

SAS No.:

Matrix (soil/water): WATER

Preparation Blank Concentration Units

SDG NO.: 10068s

(ug/L or mg/kg): UG/L

Initial o ] ] ]

Calib. Continuing Calibration Preparation

Blank Blank (ug/L) Blank
Rnalyte’ (ug/L) c c 2 c c c M
|antimony | L 2.7|uj 2.7 | ul 2.7 | vl | | 1lp]|
|Arseniec | L 4.0|u] 4.0 | vl 4.0yl | L llel
|Barium | | | 0.5|u] 0.5 |u] 0.5 vy | L 1le]
|Beryliium | L 0.1} uj 0.1]ul 0.1]y] | | 1le]
|cadmium | | | 0.4]u] 0.4 ]ul 0.4]vul] | 11e1
|chromium | L 0.6lu] 0.6 | ul 1.1]g] | | 1l=]
| copper | | | 1.0]ul 1.0 | ul 1.0 uj | | IIPJ
| Lead | - 1.5/ 8| 1.3 v} 1.3]u] | L llel
INicke1 | | | 1.0{u] 1.0 |uf 1.0 y] | I 1lel
Isilver | [ 1 1.8] v} 1.8 | ul 1.8 |u] | | 1l=]

.
SW-846

Form III - IN

4066



UFL LUDOTAIOrIES, LLLY

Conciract:

Lab Code: Case No.:

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units

TOTAL METALS
-3-
BLANKS

SAS No.:
WATER

(ug/L or mg/kg): UG/L

SDG NO.: 10068s

12::;:1‘ Continuing Calibration Preparation

Blank Blank (ug/L) Blank
Analyte (ug/L) (o] 1 (o] 2 C 3 ¢ M
| Antimony | 1 | 2.7]u| 2.7 vl L 11 I 1le]
(Arsenic | [ 1 4.0|ul 4.0 vl [ 11 [ Ile]
|Barium | | 1] 0.5]u] 0.5 | vl | l | llel
|Beryllivm | [ 0.1uf 0.1 vl [ 11 I 1le}
[Codmiom | [ | 0.4[u] 0.4 vuf 1 11 i _{l»]
| chromium | [ 0.6]ul 0.6 sl I 11 | 1le]
|copper | [ 1.0]u] 1.0] vl | 11 L _fl=]
— | [ | 1.3 v 1.3] vl [ {1 1 Ile]
INicker | [ 1 -1.0|B] 1.0]ul L 11 | el
|silver | || 1.8|u] 1.8 | vl L 11 | 1l=]

SW-846

Form III - IN

4067



GFL Laboratories, LLLF

Contract:
Lab Code:
ICP ID Number:

TOTAL METALS

-4-

ICP INTERFERENCE CHECK. SAMPLE

Case No.:

TJA61 ICP

SAS No.:

SDG NO.: 10068s

ICS Source: HIGH PURITY

Concentration Units): ug/L

True Initial Found Final Found
Analyte” Sol.A Socl.AB Sol.A Scl.AB %R Sol.a Sol.AB SR
Selenium 50 -4 44.2| 88.4 -5| 47.0] 94.0

Form IV - IN

SW-846



GPL Laboratories, LLLFP

Con¥yact:
Lab Code:
ICP ID Number:

TOTAL METALS
-4-
ICP INTERFERENCE CHECK SAMPLE

Case No.: SAS No.: "SDG NO.: 10068S

TJA61 ICP 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 gR

|Antimony | ' 600 1 597.0| 99.5 1 594.3| 99.1
|aArsenic | 100 3 101.7| 101.7]| 5 102.7] 102.7
|Barium ] 500 1 510.7} 102.1} 2 510.0| 102.0
|Bery1iium | 500 0 490.3| 98.1] ) 484.5| 96.9
|cadmium | 1000 -1 953.1] 95.3] -1 941.2| 94.1
[chromium | ' 500 2 488.4| 97.7| 1|  484.9]| 97.0
|copper | 500 1 519.0| 103.8] 1 517.7] 103.5
lLeaa | 50 -1 44.1| s88.2| -2 43.2] 86.4
INickel | 1000 2] 951.7| 95.2] 2 945.9| 94.6
|]silver | 200 0 206.7| 103.3] 1 207.1| 103.¢

Form IV - IN ) 4068

SW-846



UL L Lavoraoniey, LiLLr

TOTAL METALS
-4-

ICP INTERFERENCE CHECK SAMPLE

Contract: —
Lab Code: Case No.: SAS No.: .8SDG NO.: 10068S
ICP ID Number: TJA61 ICP ICS Source: HIGH PURITY
Concentration Units): ug/L
True Injitial Found Final Found
Analyte Sol.A Sol.AB Sol.A Sol.AB SR Sol.A Sol.AB 2R
Antimony | 600 5 607.1] 101.2
|arsenic - | 100 | 1 108.0| 108.0
|Barium | 500 | 2 513.7] 102.7
|Beryllium | 500 | 0 505.0] 101.0
|cadmium | 1000 | 0 981.0| 98.1
|chromium | 500 ] 3 500.2] 100.0
|copper I 500 | 1 531.8| 106.4
|Lead [ 50 | -1 47.4| 94.8
[Nickel I 1000 | 7 974.1] 97.4
|silver i 200 | 1 209.7| 104.8
SW-846

Form IV - IN

4069



GPL Laboratories, LLLP

TOTAL METALS
SA-
SPIKE SAMPLE RECOVERY
SAMPLE NO.
10057-003-05-18

Contract:
Lab Code: Case No.: ' SAS : SDG NO.: 10068S
Matrix (soil/water) : SOIL Level (low/med): LOW

& Solids for Sample: 90.7

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

Analyte Control | Spiked Sample c Sample Spike

- Limit $R| Result (SSR) Result (SR)  C|added (sa)| *R ol B

Antimony | 75 - 125 10.8233] | 1.0157|B 22.05] 44.5f | P
| Arsenic | 75 - 125 12.7025| ~ 4.9523] | 8.82 87.9 P
| Barium | 75 - 125 _ 466.8304 29.7598| | 441.01 99.1 P
| Beryllium | 75 - 125] 11.7368| | 0.3440| | 11.03] 103.3] |p
| cadmium | 75 - 128 11.6982] | 0.7192| | 11.03}] 9s.5| |®P
| chromium | 75 - 125 54.2698| | g.oo16| | 44.10] 104.7| |P
| copper | 75 - 125 71.7628)| 10.2291] | 55.13] 111.6] |@P
| Lead | 241.9818 253.6455| | 4.41 -264.5 P
| Nickel | 75 - 125 120.0567| | g.8811| | 110.25/ 100.8 P
‘' selenium | 75 - 125 1.9254| | 0.7205]|vu | 2.2y 87.3] |pP
[ silver | 75 - 128 11.1845| | 0.3930]|U | 11.03] 101.4]| P

Comments:

Form V (PART 1) - IN 4370 sw-sas



GPL Laboratories, LLLP
TOTAL METALS
-SA-
SPIKE SAMPLE RECOVERY
SAMPLE NO.
. OD-S0O-B-03s
Contract:
Lab Cede: Case No.: SAS SDG NO.: 10068s
Matrix (soil/water) : SOIL Level (low/med): LOW
8 Solids for Sample: 85.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
Analvte Control | Spiked Sample sample Spike
ey Limit $R| Result (SSR) €| Result (sR)  Cladded (sa)| R [Q[mM
| Mexcury | 75 - 125] 0.5303| | 0.0192|U 0.55 96.1| |cv
Comments:

Form V (PART 1) -~ IN

4071

SW-846



GPL Laboratories, LLLP

TOTAL METALS
-5B-
POST DIGEST SPIKE SAMPLE RECOVERY
) SAMPLE NO.
-~ 10057-003-05-1A
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 100€é8s
Matrix (soil/water): SOIL Level (low/med): LOW
Concentration Units: ug/L
' Analvte Control | Spiked Sample Sample B Spike
Y Limit 3R | Result (SSR) €| Resuit (sR)  ©|addeqa(sa) eadil B
[antimony | | 78.38| | 4.65| B 80.0| 92.2]
Coftitlents :

SW-846



GPL Laboratories, LLLP

TOTAL METALS
-6-
DUPLICATES
SAMPLE NO.
10057-003-05-1D

Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 100688
Matrix (soil/water): SOIL Level (_J.OW/med): LOW

% Solids for Sample: 90.7

% Solids for Duplicate: 90.7

Coricentration Units (ug/L or mg/kg dry weight): MG/KG
Rnalyte i:::li:iOI Sample (S) cl Duplicate (D) cll mep M
Antimony | 1.0157| B - o0.5895|u| 200.0]] P
[Arsenic | 1.1 : 4.9523 4.0039 21.2 P
|[Barium I 29.7598| || 25.3819 15.9 P
|[Beryllium | 0.2 0.3440 0.3352 2.6 P
[cadmium | 0.7 0.7192| | | 0.5860 |B 20.4 P
|chromium | 8.0916 7.1533 12.3 P
|copper I 10.2291 8.9646 13.2 P
|Lead | 253.6455 133. 4207 62.1]|* |p|
[Nickel | 8.8811 7.7849 13.2 P
|[selenium | 0.7205| U 0.7205|v P
[silver [ 0.3930] U 0.3930 U Pi
gt
SW-846

Form VI - IN

4073



GPL Laboratories, LLLP
TOTAL METALS
-6-
DUPLICATES
SAMPLE NO,
) OD-SO-B-03D
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068S
Matrix (scil/water): SOIL ' Level (low/med): 1.OW
85.8

$ Solids for Duplicate:

$ Solids for Sample: 85.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
’ Control ‘
Analyte Sample (S) Duplicate (D
Y  Limit : ¢ P ) cf| rep || @
[Mexrcury | 0.0192| v | 0.0190]U |

Form VI - IN

4074

SW-846



GPL Laboratories, LLLP

TOTAL METALS
T
LABORATORY CONTROL SAI\'IPLE

Contract:

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

Solid 1CS Source:HIGH PURITY

Agqueous LCS Source:

Aqueous (ug/L) ‘ Solid (mg/kg)
Analyte True Found &R True Found C Limits %R
Mercury | 0.5 0.5] 0.4 0.6|] 95.7
|selenium | 87.6 88.0 | 64.9 110.0|100.4
SW-846

Form VII - IN

4075



GPL Laboratories, LLLFP

LABORATORY CONTROL SAMPLE

-

TOTAL METALS

Corfewact:

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

Solid LCS Source:HIGH PURITY

Aqueous LCS Source:

Aqueous (ug/L) Solid (mg/kg)
Analyte True Found %R True Found C Limits $R
|JAntimony | . 68.9 36.2] 18.8 119.0| 52.6
jarsenic | 136.0| 129.2 101.0 171.0| 95.0| ¥
[Barium ] 124.0| 127.0] 95.3 152.0]102.4
|Beryllium | 95.3 92.0] 74.7 116.0| 96.5
|cadmium | 118.0 115.5] 90.4 145.0| 97.9
|chromium | 89.3 86.5| 71.3 107.0| 96.8
|copper | 117.0 117.3} 95.7 138.0[100.2
[Lead i 138.0 136.0 § 105.0 170.0| 98.6|x
[Nickel | 156.0 156.1 | 122.0 190.0|100.0|%
|silver | 119.0 116.3| 88.8 150.0| 97.7
i3
SW-846

Form VII - IN

4076



‘GPL Laboratories, LLLP

TOTAL METALS
) .
1CP SERIAL DILUTIONS
SAMPLE NO. o
10057-003-05-1L
Contract:
Lab Code: Case No.: SAS No.: SDG NO.: 10068S
Matrix (soil/water):SOIL Level (low/med): LOW
Concentration Units: ug/L
Initial Sample Serial Dilution ) $
Result (I) Result (S) Differ-

Analyte c ence oM

|Antimony | 4.65 16.25|B 249.5 P

Arsenic | 22.68 26.90 » 18.6 P

Barium | 136.31 140.69 3.2 P

IBeryllium | 1.58 1.79|B 13.9 Pl

lcadmium | 3.29 4.02|B 21.6 P

lchromium | 37.06 41.10 10.9|| E|P

lcopper I 46.85 51.80 10.6 P

|Lead | 1161.79 1228.00 5.7 P

Nickel | '40.68 43.45 6.8 P

|selenium | 3.30 16.50|U P

lsilver | 1.80 9.00|U P |

n
i
4077 SW-846

Form IX - IN



SAMPLE DATA PACKAGE

PETN DATA

A. QC Summary
B. Sample Data
" C. Standards Data

D. Raw QC Data

GPL Laboratories, LLLP

t

3001



A. QC Summary

1. Matrix Spike/ Matrix Spike Duplicate Summary
2. Laboratory Control Standard Summary (where applicable)

3. Method Blank Summary

GPL Laboratories, LLLP

3002



St

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.: NJ/A  SDG No.. N/A
" Matrix Spike - EPA Sample No.: OD-SO-C-04 Level: (low/med) LOW
SPIKE . SAMPLE MS : MS QC
ADDED éCONCENTRATION?CONCENTRATION§ % ! LIMITS
COMPOUND (ug/Kg) (ug/Kg) ] (ug/Kg) | REC # f REC.
PETN ] 2000 00 ! 2300 ‘ 115 | 48- 128 _
| SPIKE MSD . MSD | o
| ADDED CONCENTRATION % = % - QC LIMITS
COMPOUND { (ug/Kg) (ug/Kg) . REC#: RPD#, RPD REC.
i PETN 1900 . 2200 ) »116 1 25  48- 1?_8“
# 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
JOMMENTS: ) o
FORM Il SV-2 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 Il PETN

3004



3E
WATER PETN LABORATORY CONTROL SPIKE RECOVERY

Labiame: 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 1D: BKS7425
] SPIKE LCS LCS QC

COMPOUND ADDED CONCENTRATION % LIMITS

(ug/L) : (ug/L) REC
PETN- 5.19 3.55 68 50-125
COMMENTS:
FORM 111 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 Lab Sample ID: NBLK-7873 (2RE)
Instrument ID: LCB Date Extracted: 11/03/00
Matrix: (soil/water) SOIL Date Analyzed: 11/04/00
Level: (low/med) LOW Time Analyzed: 14:14

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

Client LAB LAB ! DATE
SAMPLE NO. SAMPLE ID FILEID | ANALYZED

01] NLCSA NBLK-7873 MS (2RE) LCB6961.D | 11/04/00
02 OD-50-C-04 M 10068012 MS (2RE) LCB6962.D 11/04/00
03/ OD-SO-C-04 MSD 10068-012 MSD (2RE) LCB6963.D 11/04/00
04 OD-SO-A-01 10068-001 (2RE) I LCB6964.D 11/04/00
05 OD-SO-A02 10068-002 (2RE) " LCB6965.D 11/04/00
06/ OD-SO-A-03 10068-003 (2RE) LCB6966.D 11/04/00
07 OD-SO-A-04 10068-004 (2RE) LCB6967.D 11/04/00
08 _OD-50-B-01 10066-005(2RE) LCB6968.D 11/04/00
09| "OD-50-8-02 10068-006 (2RE) LCB6969.D 11/04/00
10, 0D-SO-B-03 10066-007 (2RE) LCB6971.D 11/04/00
11/ 0D-50-B-04 10066-008 (2RE) LCB6972.D 11/04/00
12/ 0D-S0-C-01 10068-009 (2RE) LCB6973.D 11/04/00
13 0D-S0-C03 10068-011 (2RE) LCB6975.D 11/04/00
14 OD-SO-C-04 10068-012 (2RE) LCB6976.D 11/04/00
15 _OD-SO-A-02D 10066-013 (2RE) LCB6977.0_ 11/04/00

COMMENTS:

page 1 0of 1 FORMIV sV

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 SAS No.: N/A SDG No.: N/A
Lab File ID: LCB6895.D Lab Sample ID: NBLK-7425
instrument ID: LCB Date Extracted: 10/17/00
Matrix: (soil/water)  WATER Date Analyzed: 10/30/00

Level: (low/med) LOW ‘ Time Analyzed: 20:39

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

Client | LAB . 1AB DATE
Sample NO. | SAMPLEID | FILEID ANALYZED

01:NLCSB NBLK-7425 MS1 LCB6896.D 10/30/00

02:NLCSBD NBLK-7425 MS2 LCB6897.D 10/30/00

030D-EB-01 10068-014 LCB6899.D 10/30/00
COMMENTS:
- it
page 1 of 1 FORM IV SV PETN

3007



SAMPLE DATA PACKAGE

EXPLOSIVE DATA

A. QC Summary
B. Sample Data
 C. Standards Data-

D. Raw QC Data

GPL Laboratories, LLLP

™o

-y

o~

tont



1

2

3

H

A. QC Summary

. Surrogate Percent Recovery Summary
. Matrix Spike/ Matrix Spike Duplicate Summary
. Laboratory Control Standard Summary (where appiicable)

. Method Blank Summary

GPL Laboratories, LLLP

<00z



2D
SOIL SEMIVOLATILE SURROGATE RECOVERY

Lab Name: GPL_LABORATORIES = Contract: FOSTER WHEELER

Lab Code: (}PLL L Case No.. NJA° SASNo.: N/A __ SDG No.: NA
Level: (low/med) LOW

-C"ent ..,.S1 TOT

SAMPLE NO. # ouT
01 NBLKA 91
o RLGA ™ ™ a
03 OD-SO-A-01 54
04 OD-SO-A-02 Tga T
o COSeATE e
06 ODSO-AD4 ‘g1
e T
o8 OD=soB02 89
09 OD-s0-B-03 g
N 0eoE o5
1 0bs0osT o4
1 obsood o8
1 ooso00s T g
14 OD-sO-c-04 g
15 OD-SO-C-04MS g7
16 OD-SO-C-04MSD g9
17 OD-SO-A020 79

.
e
N - K- RN R R R-N-E-X-)

QC LIMITS
st = 4-NITROANILINE (24-140)

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogate diluted out

page 1 of 1 FORM Il SV-2 3/90
Y D
<U03



2C

WATER EXPLOSIVES SURROGATE RECOVERY

tab Name: GPL_LABORATORIES = Contract: FQST?R:WHEELER
ab Code: GPLL__ Case No.. N/A o SAS No.: NA SDG No.: N/A )

CUENT st TOT

SAMPLE NO. # ouT
01 NBLKB 8T 0
02 NLCSB 84 0

03 ODEBOT 60 0

QC LIMITS
S1 = 4-NITROANILINE (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 Il SV-1

3/90

2004



3D

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: - GPL_| LABORATORIES ~_ Contract: FOSTER WHEELER

# 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 1l SV-2

LabCode: GPLL _ Case No.: N/A ~ SASNo: N/A  SDG No.: NA
Matrix Spike - EPA Sample No.: QD—”SO-C-Qf}_V_ Level: (low/med) LOW
Cepike T SAMRLET T E e
ADDED CONCENTRATION CONCENTRATION % LIMITS
COMPOUND (ug/Kg) (ug/Kg) : (ug/Kg) REC# REC.
HMX 3000 0.0 3000 100  70- 113
' 135TRINITROBENZENE 7 1500 0 7 oo 1700113 20- 150
e R - PRI Ot
2,46-TRINTROTOLUENE 1500 00 777771900 127 48- 150
' —AMINO-26DINITROTOLU 1500 00 777771600 107 39- 136
~ 4-NITROTOLUENE 3000 00 7777773000 0 100 72- 114
RDX ’ h 3000 00 7 73000 100  70- 124
13DINITROBENZENE ' 1500 00 1600 107 70- 127
NITROBENZENE 1500 00 1600 107  70- 120
2-AMINO-4,6-DINITROTOLU ' 1500 00 1900 127 43- 150
24-DINITROTOLUENE ~ 3000 _ 00 2100 70 56- 100
" 2-NITROTOLUENE S 3000 7 00 T 731000 103 70- 116
3-NITROTOLUENE N 3000 00 3000 100  70- 109
SPIKE MSD  MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/Kg) (ug/Kg) REC# RPD# RPD REC.
HMX 3000 3000 100 0 25  70- 113
135TRINITROBENZENE 1500 17000 113 0 25 20- 150
" TETRYL o 3000 2700 90 3 25  20- 103
' 2,46-TRINITROTOLUENE 1500 1900 127 0 25  4B- 150
' 4-AMINO-2,6-DINITROTOLU 1500 1600 107 0 25  39- 136
" 4-NITROTOLUENE ' 3000 3000 1000 0 25  72- 114
o - o w000 Tacon” T 108 0 o 7o 174
13DINITROBENZENE © 1500 1600 107 o 25  70- 127
NITROBENZENE 1500 1800 107 o 25  70- 120
2AMINO-4GDINITROTOLU 1500 2000 133 5 25  43- 150
24- DINITROTOLUENE T 3000 2200 73 4 25  56- 100
2NITROTOLUENE T "”"3000'""""""' 3000 100 ""'3" 25 70- 116



3D
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: GP_L_[._A_BORATORIES ~_ Contract: f9§'[EB:WHEELER

abCode: GPLL CaseNo.. NJA  SASNo.. NNA  SDGNo.: _N/A

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

3-NITROTOLUENE 3000 3000 100 0 25  70- 109

# 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

COMMENTS: o

FORM Il SV-2 /90 .

2006



3F

SOIL LABORATORY CONTROL SPIKE RECOVERY

COMMENTS:

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 % UIMITS

| (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-AMINO-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-AMINO-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
* QUTSIDE QC UMIT

i

FORM III 8330

2007



3F

WATER LABORATORY CONTROL SPIKE RECOVERY

FOSTER WHEELER

Lab Name: GPL Laboratories Contract:
....0 Code: GPLL Case No.: N/A SAS No. N/A
EPA Sample No.: GP ID: BKS7425
SPIKE LCS LCS QC
COMPOUND ADDED CONCENTRATION % LIMITS
ug/I ug/I 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-AMINO-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
"INITROBENZENE 3.9 3.4 88 71-134
2-AMINO-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
2-NITROTOLUENE 7.8 6.3 81 68-133

* OUTSIDE QC LIMIT

COMMENTS:

SDG No.: N/A

FORM III 8330

<

)
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Lab Name:
Lab Code:

Lab File ID:

4B

SEMIVOLATILE METHOD BLANK SUMMARY

GPL_LABORATORIES

Insfrument ID:

Matrix: (soil/water)

Level: (low/med)

Case No N/A

GPLL
LCA2987D
tea
soiL
tow

Contract:

Date Analyzed: )
Time Analyzed: 17:27

EPA SAMPLE NO.

NBLKA
FOSTER_WHE
SASNo.: NJA  SDGNo.. NA -

Lab Sample ID: NBLK-7436
Date Exfracted: 19_(1_ t}/Q__Q_' o
1027/00_

THIS METHOD BLANK APPLIES TO THE FOLLOWlNG SAMPLES MS AND MSD

Chent LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01 NLCSA —  NBLK-7436MS . LCA2988.D = 10/27/00
02 OD-SO-A-01 ~ . 10068-001 . LCA20989.D __ = . 10/27/00
03 OD-SO-A02 10068002 . LCA2000.D = = 10/27/00
04 OD-SO-A03 . 10068-003 CLCA2991D  10/27/00_
05 OD-SO-A-04 ~ " 10068-004 - LCA2992.D . 10/27/00 _
06 OD-SO-B-01 ~ ~  10068-005 . LCA2994.D .. 10/27/00
07 OD-S0-8-02 . ~ = 10068-006  LCA2995.D _ 10/27/00_
08 OD-SO-B03 =~  10068-007 . LCA2996.D  10/27/00 _
09 0D-S0-B-04 - 10068-008 . LCA3000.D 10/28/00
10 OD-SO-C-01 ~ . 10068009 . LCA3001.D . 10/28/00
11 OD-SO-C-02 ~10068-010 - LCA3002.D 10/28/00 _
12 0D-SO-C-03 _ 10065-011 . LCA3003.D 10/28/00
13 OD-SO-C04  10066-012 . LCA3004.D . 10/28/00
14 OD-SO-C-04MS 10068-012 MS - LCA3005.D 10/28/00
15 OD-SO-C-04MSD ~ '10068-012 MSD _ LCA3006.D 10/28/00
16 OD-SO-A02D  10068-013 . LCA3007.D =  10/28/00
COMMENTS:
page 1 of 1 FORM IV SV

3/90



4B EPA SAMPLE NO.

EXPLOSIVES METHOD BLANK SUMMARY
NBLKB
LabName: GPL_LABORATORIES =~ Contract: FOSTER WHE
Lab Code: GPLL CaseNo.: N/A  SASNo: NA  SDGNo: NA
Lab File ID: ~ LCA3103D Lab Sample ID: NBLK7425 =
Instrument ID: A Date Extracted: 10/17/00
Matrix: (soil/water) ~ WATER Date Analyzed: 11/01/00

Level: (low/med) Low Time Analyzed: 1900

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

Client LAB LAB DATE
Sample NO. SAMPLE ID FILEID ANALYZED
01NLCSB ( NBLK7425MS - LCA3104D 11/01/00
02 OD-EB-01 .. ..ooes014 . LCA3106.D = 11/01/00
COMMENTS:
page 1 of 1 FORMIV SV

3190
2

e~



SAMPLE DATA PACKAGE

EXPLOSIVE DATA

A. QC Summary
B. Sample Data
© C. Standards Data

D. Raw QC Data ’

GPL Laboratories, LLLP




A. QC Summary

1. Surrogate Percent Recovery Summary

2. Matrix Spike/Matrix Spike Duplicate Summary
3. Laboratory Control Standard Summary (where applicable)

4. Method Blank Summary

GPL Laboratories, LLLP

O Lnng




2D
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

Client S1 TOT
SAMPLE NO. # ouT
01 NBLKA 49 0
02] NLCSA 49 0
03/ OD-SO-A-01 39 0
04| OD-SO-A-02 46 0
05/ OD-SO-A-03 46 0
06! OD-SO-A-04 33 0
07/ OD-SO-B-01 43 0
08| OD-sO-B-02 36 0
09 OD-SO-B-03 a6 - 0
10, OD-SO-B-D4 43 | 0
14| OD-SO-C-01 - 43 T 0
12, OD-SO-C-02 38 ' 0
13 OD-SO-C-03 36 0o !
14/ OD-SO-C-04 33 0
15 OD-SO-A-02D 49 | 0
16 OD-SO-B-03 MS 52 0
17, OD-SO-B-03 MSD 49 0o !

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

g : . /90
page 1 of 1 FORM Il SV-2 | | n 1 ” (.\ 3 3



SOIL SEMIVOLATILE MATRIX SPIKE/

3D

MATRIX SPIKE DUPLICATE RECOVERY

-Lab Name: GPL ENVIROMENTAL Contract: FOSTER WHEELERENVIROM
. .@bCode: GPL Case No.: N/A SASNo.. NJA  SDGNo.. N/A
Matrix Spike - EPA Sample No.: OD-S0O-B-03 Level: (low/med) LOW
SPIKE | SAMPLE | MS Ms | QcC
ADDED |iCONCENTRATION;CONCENTRATION % | UMITS
COMPOUND {ug/Kg) j (ug/Kg) x (ug/Kg) REC#! REC.
Nitroglycerine 29000 | 0.0 26000 90 ! 70- 118
| SPIKE MSD . MSD | ;
i ADDED 'CONCENTRATION % : % | QC LIMITS
COMPOUND | (ug/Kg) (ug/Kg) . REC# RPD#' RPD ' REC.
! Nitroglycerine | 25000 19000 76 17 25 ' 70- 118

# 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

COMMENTS:

FORM Il SV-2

,3/90
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3E :
SOIL 8332 LABORATORY CONTROL SPIKE RECOVERY

Lab Name: GPL ENVIRONMENTAL ' ' Client: FOSTER WHEELER ENVIR"AE
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:

¢ LOGO

FORM Il NG



: 4B " EPA SAMPLE NO.
SEMIVOLATILE METHOD BLANK SUMMARY -

Lab Name: GPL ENVIROMENTAL Contract: FOSTERWHE LA
Lab Code: GPL Case No.: N/A SAS No.: N/A  SDG No.: N/A
Lab File ID: LCC3192U.D ' _ Lab Sample |D: NBLK-7404
Instrument ID:. LCC Date Extracted: 10/17/00 _
Matrix: (soil'water) SOIL Date Analyzed: 10/23/00

Level: (low/med) LOW Time Analyzed: 17:18

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

‘Client LAB LAB § DATE

SAMPLE NO. SAMPLEID FILEID i ANALYZED
01} NLCSA ~ NBLK-7404 MS LCC3193U.D 10/23/00 |
02! OD-SO-A-01 10068-001 LCC3194U.D 10/23/00
03; OD-SO-A-02 10068-002 LCC3195U.D 10/23/00
04! OD-S0O-A-03 10068-003 LCC3196U.D 10/23/00 .
05! OD-SO-A-04 10068-004 LCC3197U.D . 10/23/00 |
06, OD-SO-B-01 10068-005 LCC3198U.D 10/23/00 :
07; OD-S0-B-02 10068-006 LCC3199U.D 10/23/00
08: OD-SO-B-03 10068-007 LCC3200U.D 10/23/00 |
09; OD-SO-B-04 10068-008 LCC3201UD |  10/23/00 !
10, OD-S0O-C-01 10068-009 : i LCC3203U.D 10/23/00
14, OD-SO-C-02 10068-010 - LCC3204U.D 10/23/00
12! OD-SO-C-03 10068-011 ~__Lcc3205uU.D 10/23/00
13! OD-SO-C-04 10068-012 ¢ LCC32068U.D 10/23/00
14] OD-SO-A-02D 10068-013 i LCC3207UD . 10/23/00
15! OD-50-B-03 MS 10068-007 MS © LCC3208U.D 10/23/00
16, OD-SO-B-03 MSD 10068-007 MSD i LCC3209U.D 10/23/00

COMMENTS:

+f.
¢
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4B EPA SAMPLE NO.

SEMIVOLATILE METHOD BLANK SUMMARY
Lab Name: GPL LABORATORY Contract: FOSTER WHE ree
LabCode: GPL Case No.: N/A SAS No.: N/A SDG No.: N/A
Lab File ID: LCD07095.D Lab Sample ID: BLK
Instrument 1D: LCD Date Extracted:
Matrix: (soilwater) = 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:

T

Client ' LAB . LAB DATE
SAMPLE NO. SAMPLE ID |  FILEID ANALYZED
01| OD-EB-01 | 10068-014 - | LCD07096.D 11/01/00
COMMENTS:

mial B,
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