DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 49TH FIGHTER WING (ACC)
HOLLOMAN AIR FORCE BASE, NEW MEXICO

JUN 1998

REGEVER

MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMEF
Attn: Mr. Cornelius Amindyas
Hazardous and Radioactive Materials Bureau
2044 Galisteo
P.O. Box 26110
Santa Fe NM 87502

FROM: 49 CES/CEVR
550 Tabosa Avenue
Holloman AFB NM 88330-8458

SUBJECT: Submittal of First Quarter 1998 Monitoring Report 20,000 Pound Open Detonation
Unit (ODU) and Quality Assurance/Quality Control Results

1. Attached are the 20,000 pound ODU First Quarter 1998 Monitoring Report and the First
Quarter 1998 Monitoring Report Quality Assurance/Quality Control Results (Atchs 1 and 2,
respectively). These reports are submitted requirements per New Mexico Environment
Department (NMED) RCRA Permit for Open Detonation Treatment Unit, EPA Number
NM6572124422. The quarterly monitoring report contains the results of soil sampling following
a detonation. These results were then compared to background levels and site specific risk-based
screening levels. Results from the analysis show that the ODU is effectively treating material
and residual soil contaminants are below risk-based action levels.

2. The detonation event corresponding to First Quarter 1998 Monitoring Report was performed
on 6 Feb 98. The soil sampling for the quarterly monitoring report occurred on 9 Feb 98, within
72-hours of the detonation event. All permit conditions related to the soil sampling and analysis
were met for the quarterly monitoring report.

3. If you have any questions or require additional information, please contact Drew Lessard at
(505) 475-51717.

JOHN R. POLAND
Chief, Environmental Flight

Attachments:

1. First Quarter 1998 Monitoring Report 20,000-Pound Open Detonation Unit
2. First Quarter 1998 Monitoring Report Quality Assurance/Quality Control Results
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Executive Summary

During the first quarter of 1998,
Holloman Air Force Base (HAFB) performed
the second quarterly sampling event at the
20,000-Pound Open Detonation (OD) Unit in
accordance with Attachment J of the operating
permit. Twelve locations were sampled for
metals and explosives. The analytical results
were initially compared to the decision criteria
outlined on page 33 in Attachment J of the
operating permit. None of the sample results

exceeded the decision criteria. Detailed results

are presented in Section 2.2.

No changes to operations at the 20,000-
Pound OD Unit are recommended.

This report summarizes the field
activities, results, and conclusions of the first
quarter 1998 sampling event.

1.0 Field Operations

Field sampling was conducted on
9 February 1998. The sampling was performed
within 72 hours of the detonation event that
occurred on 6 February 1998. A total of 12 soil
samples were obtained from three different
strata within the boundaries of the 20,000-Pound
OD Unit. Samples, including quality assurance
(QA)/quality control (QC) samples, were
collected following the procedures outlined in
the 20,000-Pound Open Detonation Unit
Background Study and Quarterly Monitoring
Work Plan (Radian, 1997) and summarized in
Part I: Program Overview. Samples were
analyzed for metals and explosives as specified
in the Quality Assurance Project Plan (QAPP) of
the Work Plan.

During the field operations, the
dimensions of each strata were measured and
recorded. A grid was then developed based on
these measurements. Random sampling
locations were determined following the
guidelines established in the Work Plan.
Sampling locations are listed in Table 1-1.

Samples were labeled according to the
following numbering sequence: HOL20K-Qx-
yzs, where:

X = quarter number;

y = sample type—The number 0
indicates a normal sample, 1
indicates a duplicate, and 2 indicates
an equipment blank;

z = sample number—these numbers
correspond to those numbers listed
in Table 1-2; and,

s = Stratum (A, B, or C).

The area sampled was based on wind
data recorded for each detonation that had
occurred since the previous sampling event. The
wind data for the detonations are listed in Table
1-3. It is assumed that any small particles from
each detonation event will fall out downwind of
the detonation location. Therefore, by
determining the area for sampling based on the
prevalent wind direction for past detonations, the
quarterly sampling data reflects accurate
constituent concentrations in the soil. Figure 1-1
illustrates the strata dimensions, grid layout, and
sample locations.

2.0 Analytical Results

This section presents a quality
assurance/quality control (QA/QC) evaluation of
the analyses and a discussion of the analytical
results of the first quarter 1998 sampling event.

2.1 Quality Assurance/Quality Control

Summary

Quality control data were reviewed to
determine the usability and defensibility of the
analytical measurement data. The review focused
on field and laboratory blanks, matrix spikes,
surrogate recoveries, and laboratory control
samples. Overall, QC data associated with this
program indicate that the measurement data are
acceptable and defensible. The data indicate that
the QC mechanisms were effective in ensuring
measurement data reliability within the expected
limits of sampling and analytical error.

May 1998
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20,000-Pound Open Detonation Unit
Holloman Air Force Base

Table 1-1. First Quarter 1998 Sample Locations

Stratum: A

Number of Samples: 4

Number of Potential Sampling Locations(n): 20
Scale Factor(n-1): 19

1 0.0616 1.17 Al
2 0.3571 6.78 A7
3 0.4235 8.05 A8
4 0.6825 12.97 Al3
Stratum: B
Number of Samples: 4
Number of Potential Sampling Locations: 20
Scale Factor: 19

1 0.2731 5.19 B5
2 0.3449 6.55 B7
3 0.5124 9.74 B10
4 0.9221 17.52 B18
Stratum: C
Number of Samples: 4
Number of Potential Sampling Locations: 18
Scale Factor: 17

1 0.1692 2.88 C3
2 0.3811 6.48 C6
3 0.4828 8.21 C8
4 0.9721 16.53 C17

Scaled Random Number = Random Number * Scale Factor
®Grid Node = Scaled Random Number rounded to the nearest integer (includes stratum identifiers)

May 1998 2
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Table 1-2
Sample Node and Corresponding Sample Number

1 1
7 2
8 3
13 4
B 5 1
7 2
10 3
18 4
C 3 1
6 2
8 3
17 4
Table 1-3.

Wind Direction and Wind Speed During Days of
Open Detonation Activities (direction/speed)*

0800 280/5 130/5
0900 vrb*/4 21077
1000 vrb/S vrb/S
1100 210/4 150/4
1200 vrb/3 vrb/3
1300 vrb/3 vrb/4
1400 360/4 130/4

' Wind direction is the direction from which the wind is blowing, wind direction is in degrees, wind speed is in knots.
2Bold data indicate hours during which open detonation events occurred.
3 "yrb" represents variable wind direction
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Figure 1-1. Grid Layout and Sample Locations
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The data reported for this monitoring
event were censored at different levels for
reporting. The reported data for explosives
analyses (SW-846 Methods 8330 and 8332) are
censored at the sample detection limit. A "J" flag
would have been assigned to concentrations that
were less than the quantitation limit but greater
than the detection limit; however, no reported
results were in this concentration range.

The data reported for metals were
uncensored results.  Traditionally, analytical
chemistry data have been censored at a
concentration (e.g., method detection limit,
practical quantitation limit, etc.). The reported
metals results are uncensored; all instrument
response measurements (including instrument
responses that correspond to negative values) are
reported as measured concentrations. A "J" flag
was assigned to concentrations that were less than
the sample-specific detection limit. Measurement
variability increases, due to analytical system
limitations, as measured concentrations approach
(or go below) the detection limit. The “J” flag
indicates that there is less confidence in the
reported concentration (.e., estimated
quantitation).

2.2 Results Summary

Samples were collected and analyzed for
several key analytical parameters as specified in
the operating permit and outlined in Table 2-1.
Complete analytical results are provided in
Appendix A. This section provides a summary
of these results and a comparison of the samples
from the site to background values.

2.2.1 Organic Results

No organic constituents were detected at
the site with the exception of nitroglycerin and
2,4-dinitrotoluene. Nitroglycerin was detected
in three samples, all within Strata A (Sample
ILD.s O01A, 02A, and O03A), and all at
concentrations  well  below  site-specific
background upper tolerance limits (UTLs). 2,4-

dinitrotoluene was detected in one sample within
Strata A (Sample ID. 02A). Because no
background values exist for 2,4-dinitrotoluene,
this was carried forward to the risk evaluation.
The risk evaluation is described in Section 3.0 of
this report.

2.2.2 Metals Results

Table 2-1 lists the metal constituents
that were sampled and analyzed.  These
constituents were included in the analyses to
determine if metal concentrations exceed
naturally-occurring  concentrations. The
analytical results were compared to the site-
specific background UTLs. A list of the
background UTLs can be found in Part II:
Background Study (December, 1997). The first
quarter 1998 sampling results that exceeded
background UTLs are flagged in Appendix A of
this report and were carried forward to the risk
calculation.

3.0 Evaluation of Potential Risk

Constituents that exceeded background
UTLs were further evaluated to determine if the
levels present at the site pose a potential risk to
human health. Based on the risk assessment,
none of the constituents exceeded the decision
criteria specified in Attachment J of the
operating permit. This section describes the
methodology that was used for this evaluation,
as well as the results of the comparison.

3.1 Methodology
The 20,000-Pound OD Unit is located in

an isolated area of the Base. Access to the area
is restricted to authorized explosive ordnance
disposal (EOD) personnel working at the site
during a detonation. The evaluation of potential
risk was based upon a realistic, but conservative,
exposure scenario for these personnel.
Unauthorized entry to the site is prevented by
security fences and continuous surveillance in
addition to warning signs.

5
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20,000-Pound Open Detonation Unit
Holloman Air Force Base

Table 2-1
Analytical Parameters and Methods

1,3,5-Trm1 robenzn

May 1998

Antimony
Arsenic 1,3-Dinitrobenzene
Barium 2,4,6-Trinitrotoluene
Beryllium 2,4-Dinitrotoluene
Cadmium 2,6-Dinitrotoluene
Chromium (total) 2-Nitrotoluene
Copper 3-Nitrotoluene
Lead 4-Nitrotoluene
Nickel HMX
Selenium Nitrobenzene
Silver RDX

TETRYL
Mercury Nitroglycerin

PETN
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The exposure scenario for the nisk
evaluation of the 20,000-Pound OD Unit is
based on the frequency of detonations, the
amount of time spent at the 20,000-Pound OD
Unit for each detonation, and the length of time
that the same person would be assigned to this
duty. It is assumed that a maximum of ten
detonations would be conducted in one year.
This is a conservative estimate as the actual
number of detonations per year is approximately
seven.

It is also assumed that EOD personnel
are at the 20,000-Pound OD Unit for two days
during each detonation. Typically, the site is
inspected on the day after the detonation so
personnel are at the site for two days per
detonation.  However, this is still a very
conservative assumption as personnel are there
for only a fraction of each day. Finally, the
exposure scenario assumes that the same
personnel attend every detonation for five years.
Five years is a conservative estimate as military
personnel are frequently reassigned to different
units or duties and no civilian employees are
employed at the EOD office. The exposure
scenario is further defined in the Risk Evaluation
Calculation Sheet in Appendix B.

All inorganic constituents that exceeded
background UTLs were included in the
evaluation to address the potential for
cumulative effects. 2.4-dinitrotoluene was
detected in one sample; because no background
values exist for this constituent, it was included
in the evaluation as well.

The maximum detected concentration
for each constituent was used to calculate risk.
This assumes that the personnel are exposed to
this maximum concentration throughout the
length of the exposure scenario described above.
This is also a conservative assumption. Table
3-1 presents the constituents and their maximum
detected concentrations.

3.2 Results of Risk Evaluation

Table 3-2 presents the hazard index and
cancer risk estimate for each of the constituents,
as well as the cumulative hazard index. The
National Contingency Plan (NCP) risk range
goal is a hazard index less than 1.0 and a cancer
risk estimate less than 1E-06. These are levels
below which no adverse effects are anticipated.
The levels calculated for the 20,000-Pound OD
Unit are 0.011 for the total hazard index and
2.8E-08 for the cancer risk estimate. These are
well within the NCP goals indicating that no
adverse effects are anticipated from exposure to
the OD Unit.

4.0 Conclusions

The results of the comparisons of the
first quarter 1998 monitoring data with the
decision criteria indicate that treatment
operations at the 20,000-Pound OD Unit are
effective.

Based on the results of the first quarter
1998 sampling effort, it is recommended that
monitoring continue for the next scheduled
detonation event.
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20,000-Pound Open Detonation Unit
Holloman Air Force Base

Table 3-1
Maximum Detected Concentrations

_ Constituent - Maximum Detected
o o} Concentration (mg/k

Beryllium 2.33
Cadmium 4,14
Chromium (total) 9.73
Copper 11,000
Nickel 13.9
Silver _ 1.21
. Organics L
2.4-dinitrotoluene 2.30E-04

Table 3-2
Hazard Index and Cancer Risk
Maximum Oral Slope Hazard | Cancer
: . Concentration RID ~ Factor Quotient Risk
Constituent | (mg/kg) (mg/kg/d) | (riskpermg/hkg/d) | e
Beryllium 2.33 5.00E-03 4.30E+00 1.82E-05 2.8E-08
Cadmium 4.14 5.00E-04 NA 3.24E-04 NA
Chromium 9.73 5.00E-03 NA 7.62E-05 NA
Copper 11000 0.04 NA 1.08E-02 NA
Nickel 13.9 2.00E-02 NA 2.72E-05 NA
Silver 1.21 5.00E-03 NA 9.47E-06 NA
2,4-Dinitrotoluene 2.30E-04 2.00E-03 NA 4.50E-09 NA
Total Hazard Index 1.12E-02
Total Cancer Risk 2.80E-08

NA = Not Applicable

NOTE: Risk calculations are based upon ingestion of contaminated soil and dust according to the exposure
parameters presented in the Risk Evaluation Calculation Sheet in Appendix B.
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Second Quarter Analytical Results
Organic Constituents

LOQ«FEB-SB @ 14@0 ‘_09-FEB-98 @ 1300

0-2 e 002
Percent monsture 121.5 0 [ |21 1 () [1] ]221 () [1] ]19.4 () [1]
1,3,5-Trinitrobenzene ND (0.0970 ) [1] (00970 ) [1] ND {0.0970 ) [1] |IND (0.0970 ) [1]
1,3-Dinitrobenzene ND (0.0626 ) [1] ND (0.0626 ) [1] ND (0.0626 ) [1] [ND (0.0626 ) [1]
2,4,6-Trinitrotoluene ND (0.133 ) [1] ND (0133 ) [1] IND (0133 ) [11 IND (0133 ) M
2,4-Dinitrotoluene ND (0.0721 ) [1] ND (0.0721 ) 1] IND (0.0721 ) [1]_10.230 *(0.0721 ) [1]
2,6-Dinitrotoluene ND (0.130 ) [1] ND (0.130 ) [1] _IND (0.130 ) [1] IND (0130 ) 11
2-Nitrotoluene ND (0.209 ) [1] ND (0209 ) [1] __IND (0209 ) [1] IND (0209 ) 1]
3-Nitrotoluene ND (0253 ) [1] ND (0253 ) [1] IND (0253 ) [1] IND (0253 ) (1]
4-Nitrotoluene ND (0.191 ) [11  IND (0191 ) [1] IND (0191 ) [M] IND (0191 ) (1]
HMX ND (0.0830 ) 1] ND (0.0830 ) [1] __IND (0.0830 ) [1] |ND (0.0830 ) [1]
Nitrobenzene ND (0.0584 ) [1] ND (0.0584 ) [1] [ND (0.0584 ) [1] |ND (0.0584 ) 1]
RDX ND_ (0.133 ) [1] ND (0133 ) [11.__IND (0133 ) [1] IND (0133 ) 1]
TETRYL ND_ (0145 ) (] ND (0.145 ) [1] [ND (0.145 ) [1] |ND (0.145 ) [1]

' o o i 'SW8332 - Nitroamine Explosives ggg_g) ' :

Nitroglycerin 0.0870 (0.0293 ) [1] ND (0.0293 ) [1] (0.0293 ) [1] [0.830 (0.0293 )[1]
PETN ND (0.0232 ) [1] ND (0.0232 ) [1] ND (0.0232 ) [1] |ND (0.0232 ) [1]

(Detection Limit) [Dilution Factor]

B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL



Second Quarter Analytical Results
Organic Constituents

[Percent moisture 19.2 ()__ _[l_ |17 8 () 1] 20.6 (_)____ {11 ]20.4 i} [11
1,3,5-Trinitrobenzene ND (0.0970 ) [1] ND (00970 ) [1] ND (0.0970 ) [1] [ND (0.0970 ) [1]
1,3-Dinitrobenzene ND (0.0626 ) [1] ND (0.0626 ) [1] IND (0.0626 ) [1] ND (0.0626 ) [1]
2,4,6-Trinitrotoluene ND (0.133 ) [1] ND (0.133 ) [1] ND (0.133 ) [1]1 _IND (0133 ) [1]
2,4-Dinitrotoluene ND (0.0721 ) [1] ND (0.0721 ) [1] ND (0.0721 ) [1] ND (0.0721 ) [1]
2,6-Dinitrotoluene ND (0.130 ) [1] ND (0.130 ) [1] ND (0130 ) [1] ND (0130 ) 1]
2-Nitrotoluene ND (0209 ) ] ND (0.209 ) [1] ND (0209 ) [1] IND (0209 ) [1]
3-Nitrotoluene ND (0.253 ) [1] ND (0.253 ) [1] ND (0253 ) [1] |ND (0.253 ) [1]
4-Nitrotoluene ND (0.191 ) [1] ND (0191 ) [1] ND (0191 ) [1] [ND (0191 ) [1]
HMX ND (0.0830 ) [1] ND (0.0830 ) [1] ND (0.0830 ) [1] ([ND (0.0830 ) [1]
Nitrobenzene ND (0.0584 ) [1] ND (0.0584 ) [1] ND (0.0584 ) [1] ND (0.0584 ) [1]
RDX ND (0.133 ) [1] ND (0.133 ) [1] ND (0.133 ) [1] ND _ (0133 ) [1]
TETRYL ND (0.145 ) [1] ND (0.145 ) [1] ND (0.145 ) [1] ND (0.145 ) [1]
- ... 5W8332- Nitroamine Explosives (ugig) RS

Nitroglycerin ND (0.0293 ) [1] ND (0.0293 ) [1]  10.220 (0.0293 ) [1] ND (0.0293 ) [1]
PETN ND (0.0232 ) [1] ND (0.0232 ) [1] ND (0.0232 ) [1] |ND (0.0232 ) [1]

(Detection Limit)
B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL

[Dilution Factor]



Second Quarter Analytical Results
Organic Constituents

“[HOL20K-G2-04B-11
Dup ofHOL20K-Q2-04B

[AOLZ0K-02-048

*{_09-?58-98 ol 1430 alosuFEB'BB @ 1430 L
0-2 o ‘:~_Lﬂ-2 i L
Percent mofstTre ) 1208 0 1 Lzo 0 T |224 0 1]
: " SWa330- Explosives (ug/g) _ T o -
1,3,5-Trlmtrobenzene ND (0.0970 ) [1] ND (0.0970 ) [1] ND (0.0970 ) [1] ND (0.0970 ) [1]
1,3-Dinitrobenzene ND (0.0626 ) [1] IND (0.0626 ) [1] |ND  (0.0626 ) [1] |ND (0.0626 ) [1]
2,4,6-Trinitrotoluene ND (0.133 ) [1] ND (0.133 ) [] ND (0.133 ) [1] ND (0.133 ) [1]
2,4-Dinitrotoluene ND (00721 ) (1] [ND  (0.0721 ) [1] IND (0.0721 ) [1] IND (0.0721 ) [1]
2,6-Dinitrotoluene ND (0130 ) [1] IND (0130 ) [1] |[ND (0130 ) [1] [ND (0.130 ) [1]
2-Nitrotoluene ND (0.209 ) [1] ND (0209 ) [1] |ND (0.209 ) [1] ND (0.209 ) [1]
3-Nitrotoluene ND (0253 ) [1] IND (0253 ) [1] [ND (0253 ) [1] |ND (0253 ) [1]
4-Nitrotoluene ND (0191 ) [1] ND (0191 ) [1] IND (0191 ) [1] |[ND (0.191 ) [1]
HMX ND (0.0830 ) [1] ND (0.0830 ) [1] ND (0.0830 ) [1] |ND (0.0830 ) [1]
Nitrobenzene ND (0.0584 ) [1] ND (0.0584 ) [1] ND (0.0584 ) [1] |ND (0.0584 ) [1]
RDX ND (0133 ) [ ND (0133 ) [1] [ND (0133 ) [1] |IND (0133 ) [1]
TEE!lL Nli)ﬁ (0145 ) [ ND (0145 ) [1] ND (0.145 ) [11 |ND (0145 ) [1]
DR e ~ SW8332 - Nitroamine Explosives ug!g L o V
Nitroglycerin ND (00293 ) 11 [ND (0.0293 ) [1] ( 0.0293 ) [1] [ND (0.0293 ) [1]
PETN ND (0.0232 ) [1] |ND (0.0232) [1] ND (0.0232 ) [1] |ND (0.0232 ) [1]
{Detection Limit) [Dilution Factor]

B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL



Second Quarter Analytical Results
Organic Constituents

[Percent moisture [18.8 () [1]
... SW8330 - Explosives (ug/g) =
1,3,5-Trinitrobenzene ND (0.0970 ) [1]
1,3-Dinitrobenzene ND (0.0626 ) [1]
2,4,6-Trinitrotoluene ND (0.133 ) [1]
2,4-Dinitrotoluene ND (0.0721 ) [1]
2,6-Dinitrotoluene ND (0.130 ) [1]
2-Nitrotoluene ND (0.209 ) [1]
3-Nitrotoluene ND {(0.253 ) [1]
4-Nitrotoluene ND (0.191 ) [1]
HMX ND (0.0830 ) [1]
Nitrobenzene ND (0.0584 ) [1]
RDX ND (0.133 ) [1]
TETRYL _ ND _ ( %5 ) 1]
, _ §W8332 - Nitroamine Explosives (ug/q) I |
Nitroglycerin ND (0.0293 ) [1]
PETN ND (0.0232 ) [1]
(Detection Limit) [Dilution Factor]

B - Indicates that concentration is within 5 times the method biank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL



First Quarter Analytical Results
Inorganic Constituents

" SW6010 - Metals (mglkg)

Antimony

T (0425

[11

-~ {HOL20K-Q2-01C |{HOL20K-Q2-02A
. ‘09~FEB-95 @ 130& . OQ-FEB-QB @ %506
Jooz %

i

“l

——— ,'

0.417 Mo.ziss ) 0]

TE5T 0.430 ) (]

) 1.39 (0.463 ) [1]
Arsenic -3.55 BJ(2.83 ) [10] [-1.66 BJ(3.09 ) [10] |4.01 BJ(3.23 ) [10] |-7.04 BJ(2.86 ) [10]
Barium 34.8 0.272 ) [10] [30.7 (0.296 ) [10] |28.1 (0.310 ) [10] [38.9 (0.274 ) [10]
Beryllium 0586 *J(1.34 ) [10] |24 * (1.46 ) [10] |1.67 * (1.53 ) [10] |0.987 *J (1.36 ) [10]
Cadmium 414 * (0.354 ) [10] 0.264 J (0.386 ) [10] [0.149 J (0.404 ) [10] 10.743 * (0.358 ) [10]
Chromium 6.37 (0.708 ) [10] |1.83 (0.772 ) [10] |0.106 BJ (0.807 )[10] |2.89 (0.715 ) [10]
Copper 111 * (3.08 ) [10] |1.92 J (3.36 ) [10] |2.565 J (351 ) [10] |11000 *(3.11 ) [10]
Lead 3.22 (2.81 ) [10] 0.0406J (3.07 ) [10] |-1.42 J (3.21 ) [10] |3.68 (284 ) [10]
Nickel 105 * (1.47 ) [10] |4.13 (1.60 ) [10] |2.49 (168 ) [10] [13.9 * (1.49 ) [10]
Selenium 0.0298 J (0.257 ) [1] 0.0466J (0.281 ) (1] _ [0.125 J (0.294 ) [1] [0.140 J (0.260 ) [1]
Silver -0.025 BJ (0.105 ) [1] -0.806BJ (0.114 ) [1] __ |1.21 __* (01419 ) [1] |0.462 _ (0.106 ) [1]
; L SW7471 - Mercury (mglkg) o e “ ‘
Mercury [-0.00447 J {0.00637)[1] __ ]-0.00334 J( 0.00634 )[1] _ |-0.00338 J ( 0.00642 )[1] __ ]-0.00315 J ( 0.00599 ) [1]

(Detection Limit)

[Dilution Factor]

B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL




First Quarter Analytical Results
Inorganic Constituents

{HOL20K-Q2-03B

|09-FEB-08 @ 1420

10-2.

Antimony -0.0879 J (0.529 ) [1] -0.739 J (0.448 ) [1] [-210 J (0.430 ) [1] -0.684 J (0.463 ) [1]
Arsenic 0740 J (352 )[10] {169 BJ(2.99 )[10] |-6.86 BJ(2.86 ) [10] 211 BJ(3.08 ) [10]
Barium 68.0 (0.338 ) [10] |50.0 (0.286 )[10] |37.3 (0.274 ) {10] {34.9 (0.296 ) [10]
Beryllium 2.27 *(1.67 ) [10] 233 * (142 ) [10] {(1.06 *J (136 ) [10] [1.35 *J (1.46 ) [10]
Cadmium 1.21 * (0441 ) [10] |0.667 * (0.374 )[10] J0.122 J (0.358 ) [10] |0.446 (0.386 ) [10]
Chromium 9.73 * (0.880 )[10] [5.17 (0.747 ) [10] |1.49 (0.715 ) [10] [2.56 (0.771 ) [0}
Copper 6.62 (3.83 ) [10] ]4.53 (325 ) [10] (4710 * (3.11 ) [10] [22.8 *(3.36 ) [10]
Lead 6.82 (3.50 ) [10] |4.66 (297 ) [10] |2.95 (2.84 ) [10] ]3.32 (3.06 ) [10]
Nickel 9.82 *(1.83 ) [10] |6.59 * (1.55 ) [10] |4.54 (149 ) [10] [4.98 (1.60 ) [10]
Selenium 0.169 J (0.320 ) [1] 0.0304 J (0.272 ) [1] 0.0893 J (0.260 ) [1] 0.268 J (0.280 ) [1]
Silver 9.832 * (0.1_120 ) [1] ]-0.00981 BJ (0.110) [1] 0.192 (0106 ) [1] 0.251 (0.114 ) [1]
LS ~ SW7471 - Mercury :(mg_/ﬁgi F e ~
Mercury 10.00320 J ( 0.00608 )[1]  ]0.00113 J ( 0.00642 )[1] -0.00470 J ( 0.00536 )[1] 1-0.00224 J ( 0.00639 )[1]

(Detection Limit)

[Dilution Factor]

B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL
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;HOLZOK-QZ-OGA

HOL20K4Q2~048

HOL20K-Q2-04B-11 Dup of
HOL20K-Q2-04B ,

s ‘Ga-ﬂ-:a-sa @ 1510

T SWooto . Wetah (mg

—{09-FEB-98 @ 1430

! ns-sea-sa @ 1430

Antimony

ST T (0475 ) ]

T35 oA 0] -

0.133‘k J (0487 ) [1] |

0.174 J (0.406 ) [1]
Arsenic -0.870BJ (3.19 ) [10] |-2.45 BJ(2.71 ) [10] 0.509 BJ(2.87 ) [10] [0.107 BJ(3.24 ) [10]
Barium 31.1 (0.306 ) [10] |36.7 (0.260 )[10] |28.8 (0.275 ) [10] |27.0 (0.311 ) [10]
Beryllium 0.587 *J (1.561 ) [10] [1.52 * (1.28 ) [10] |1.08 *dJ (1.36 ) [10] |1.12 *J (1.54 ) [10]
Cadmium 0.472 (0.400 ) [10] 0525  (0.339 )[10] ]0.415 _ (0.359 )[10] 0575 * (0.406 ) [10]
Chromium 2.25 (0.798 ) [10] |4.73 (0.677 )[10] |2.79 (0.717 ) [10] 13.04 (0.810 ) [10]
Copper 2.66 J (347 ) [10] 659 (295 ) [10] 457 (312 ) [10] 1161 J (353 ) [10]
Lead 113 J (347 ) [10] [2.59 J (2.69 ) [10] ]0.160 J (2.85 ) [10] 0.160 J (3.22 ) [10]
Nickel 3.26 (166 ) [10] |4.27 (1.40 ) [10] [4.13 (1.49 ) [{10] |4.19 (1.68 ) [10]
Selenium 0.173 J (0.290 ) [1] |0.155 J (0.246 ) [1] ]0.0302J (0.261 ) [1] |-0.132 J (0.295 ) [1]
Silver 0.0052 BJ(0.118 ) [1] 0250 _ (0.00 ) [1] [0284 _ (0.106 ) [1] 0.111BJ (0.120 ) [1]

‘ T ____SW7471 - Mercury (mg/kg
Mercury |-0.00215 J ( 0.00613 )[1] 10.000820 J (0.00467 )[1] -O 00370 J (0 00703 )[1] |-0.00328 J (0.00622 )[1]

(Detection Limit)

[Dilution Factor]

B - Indicates that concentration is within 5 times the method blank concentration
J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specific UTL




First Quarter Analytical Results
Inorganic Constituents

Antimony -0.383 J (0.461 ) [1]
Arsenic -1.47 BJ(3.07 ) [10]
Barium 42.8 (0.295 )[10]
Beryllium 0.616 *J (1.46 ) [10]
Cadmium 0.323 J (0.385 ) [10]
. {Chromium 2.83 (0.768 )[10]
Copper 4.21 (3.34 ) [10]
Lead 2.24 J (3.05 ) [10]
Nickel 3.99 (1.59 ) [10]
Selenium 0.258 J (0.279 ) [1]
Silver 0.0777 BJ(0.114 Y [1]
' SW7471 - Mercury (mg/kg)
Mercury -0.000919 J (0.00524 ){1]
(Detection Limit) [Dilution Factor]
. B - Indicates that concentration is within 5 times the method blank concentration

J - Indicates that concentration is less than the specified method detection limit
* Indicates that concentration is greater than site-specitic UTL
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RADIANM
INTERNATIONAL
CALCULATION SHEET

PROJECT NUMBER DATE PROJECT

640311 4-6-98 20,000-Pound OD Unit

EOD Exposure Scenario

Noncarcinogenic
c.EF-ED- 2R pc
HO™E _ 10°
kg RfDo'BWa'ATn
Carcinogenic
IRS.
C-EF-ED-——-FC-CPS,
BW.- AT:
Exposure Variables Value Symbol
Hazard quotient Calculated HQ
Cancer risk Calculated CR
Constituent concentration (mg/kg) Analyte-Specific C
Reference dose oral (mg/kg/d) Analyte-Specific RfD,
Slope factor (risk/mg/kg/d) Analyte-Specific CPS,
Body weight, adult (kg) 70 BW,
Averaging time noncarcinogens (d) ED x 365 AT,
Averaging time carcinogens (d) 25550 AT,
Exposure frequency (d/y) 20 EF
Exposure duration, total (y) 5 ED,,
Ingestion rate of soil, adult (mg/d) 100 IRS,
Fraction of soil ingested from contaminated area (unitiess) 0.5 FC
d =day

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

Quality Assurance/Quality Control Results
First Quarter 1998 Monitoring Report

EXECUTIVE SUMMARY

One of Radian’s Quality Assurance (QA)
specialists reviewed the analytical measurement
quality control (QC) data. This review was
performed to determine the usability and
defensibility of the chemical measurement data
for the second quarterly monitoring event
conducted during the first quarter of 1998 at the
Holloman 20,000-Pound Open Detonation (OD)
Unit. The review focused on results of field and
laboratory blanks, matrix spikes, surrogate spikes,
and laboratory control samples. Overall, QC data
associated with this program indicate that
measurement data are acceptable and defensible.
The data indicate that the QC mechanisms were
effective in ensuring measurement data reliability
within the expected limits of sampling and
analytical error.

There were some minor concerns
identified during the QA review that should be
noted prior to final interpretation of the analytical
results. This report describes all issues identified
during the QA review. The items having the
greatest potential impact on the project were
indications of minor laboratory contamination
associated with some metals results. The "B" flag

was assigned to indicate that the sample analyte
concentration was within five times the batch
associated method blank concentration. These
"B" flagged analytical results are not
distinguishable from the blank result and should
be considered "ND".

Finally, the data user should note that the
data reported for this investigation were censored
at different levels for reporting. The analytical
data for explosives (SW-846 8330 and 8332)
were censored at the sample detection limit. A
"J" flag was assigned to measured concentrations
which were less than the quantitation limit but
greater than the detection limit.

The data reported for metals were
uncensored results.  Traditionally, analytical
chemistry data have been censored at a
concentration (e.g.,, method detection limit,
practical quantitation limit). The data contained
in the analytical reports were not censored,;
consequently, all measured results (including
instrument signals with corresponding negative
values) are reported. A "J" flag was assigned to
concentrations, which were less than the sample-
specific detection limit.

ES-1

May 1998



Quality Assurance/Quality Control Results 20,000-Pound Open Detonation Unit
First Quarter 1998 Monitoring Report Holloman Air Force Base

(This page intentionally left blank)

May 1998 ES-2



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

Quality Assurance/Quality Control Results
First Quarter 1998 Monitoring Report

1.0 Summary of QA Data Evaluation

This section presents an explanation of
the QA review and potential limitations in the use
of the data.

Overall, QC data associated with this
program indicate that measurement data are
acceptable and defensible for the Holloman
20,000-Pound OD Unit. The QC data indicate
the control mechanisms were effective in
ensuring measurement data reliability within the
expected limits of sampling and analytical error.

QC data provide information for
identifying and defining both qualitative
limitations and quantitative bias associated with

measurement data. The following key types of.
- QC _analysis prov1de the primary basis for

quantltatlvely evaluatmg data quality:

a) « Field and laboratory blank samples;

y «  Duplicate field samples;

< » Matrix and surrogate spiked samples;
and

# e« Laboratory control samples.

of, 11 Blank Samples

Blanks are laboratory pure matrices
designed to detect the introduction of
contarnination or other artifacts into the sampling
and analytical process. This is an especially
important role in measurement programs
involving trace-level analyses.  Results are
presented in the following sections for the
analysis of laboratory method and equipment
rinsate blanks.

22 1.1.1  Laboratory Blanks

Laboratory blanks pertain only to the
analytical process and are included with each
batch of samples analyzed. The laboratory blanks
provide an ongoing check of the analytical
process for systemic sample contamination.
Laboratory method blanks are processed through
the entire preparation and analytical measurement
techniques, in the same manner as the native field
samples, and provide an indication of systemic
contamination whose root cause may be in the
preparation or measurement systems. Laboratory
system blanks are processed only through the
analytical measurement systems and provide data
to assess potential systemic contamination of the
measurement system. When contamination is
indicated by blank values above pre-established
levels, corrective action is initiated to identify and
eliminate the source of contamination. If
possible, the affected samples are reanalyzed.

- 1.1.2 Equipment Blanks

An equipment, or rinsate, blank is an
aliquot of analyte-free (i.e., Type II or organic-
free) water that is poured over or through the
sample collection equipment, collected in a
sample container, and retummed to the laboratory
as a sample. Equipment blanks are used to
demonstrate whether a nondedicated collection
device has been adequately decontaminated.
Equipment blank results reflect the combined
effects of sample collection, handling,
transportation, storage, and analysis.

'b/12  Duplicate Field Samples

A field duplicate sample is a second
sample collected at the same location as the
original sample. Duplicate sample results are
used to assess precision, including variability
associated with the laboratory analysis, the
sample collection process, and sample

May 1998
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homogeneity. Sample homogeneity is a major
factor in the reproducibility of field sample
results. For example, in soil samples it may be
difficult to create a homogeneous sample mixture
if the soil is moist or clayey. Duplicate samples
are collected simultaneously or in immediate
succession, using identical recovery techniques,
and treated in an identical manner during storage,
transportation, and analysis. Duplicate soil
samples were collected and submitted blind to the
laboratory at a frequency of 10% for this
program.

Matrix and Surrogate Spikes

Matrix spiked (MS) samples and
surrogate spiked samples are part of the QC
protocol for the analysis of organic compounds.
The QC protocol for the metals analyses includes
matrix spikes; however, surrogate spikes are not
performed.

MS samples are field samples to which
known amounts of the analytes of interest have
been added. Both a spiked and an unspiked
aliquot are analyzed. The difference between the
two aliquots is calculated and compared with the
amount of spike added before the extraction or
digestion process. Since actual samples are used
for the recovery determination, any matrix effects
are taken into consideration. Results are usually
expressed as a percentage of the spiked amount.
The MS recovery can be considered as a measure
of the measurement accuracy in the actual sample
matrix. For a single sample, this includes the
combined effects of bias, or systematic error, and
the measurement variability due to imprecision,
and thus reflects overall uncertainty in the
measurement results.

Surrogate spiked samples are similar to
MS samples except that an unspiked aliquot is not
analyzed. Instead, all samples are spiked with
one or more of the surrogate compounds that are

i
(1

1.4

chemically similar to the analytes of interest but
not expected to be present in the actual field
samples. Recovery of these surrogate compounds
gives an estimate of the effectiveness of the
extraction and analysis for a single sample.

Laboratory Control Samples

Laboratory control samples (LCS) are
used to assess analytical performance and must
be in control for all standard conditions. These
are synthetic samples containing some or all of
the analytes of interest at known concentrations
and prepared independently from calibration
standards. LCS is always analyzed with each
analytical batch. LCS results may be used to
estimate analytical bias and accuracy by
comparing measured results with theoretical
concentrations. The estimate of bias would be
included in the QA report, if the LCS compounds
exhibited high or low recoveries. Although LCS
do not address matrix effects as spiked samples
do, they allow batch-to-batch variability to be
considered and are useful in identifying trends.
2.0 Review of Holding Times
Maximum holding times are established
for each method to prevent possible change in
concentration of the compounds of interest over
time. Compounds of interest may be lost because
of biological degradation or volatilization or
degradation due to light and/or heat. The organic
analyses are particularly susceptible to these
types of losses. Adherence to holding time
requirements is reviewed while analytical
measurement data are qualitatively evaluated. All
sample preparations and analyses were performed
within the holding time requirements specified in
the Quality Assurance Project Plan (QAPP) and
EPA guidance.

May 1998 2



20,000-Pound Open Detonation Unit
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Quality Assurance/Quality Control Results
First Quarter 1998 Monitoring Report

3.0 Quality Control Results

QC procedures and activities
implemented during this program provide a basis
for estimating data precision and accuracy. QC
procedures associated with investigative soil
samples included the analysis of laboratory and
field blanks, matrix and surrogate spikes, and
LCS. Results of these analyses are discussed in
this section.

31 SW-846 Method 8330 Explosives

All sample preparation and analyses were
performed within the EPA- and project QAPP-
specified maximum holding time requirements.

Method Blank Results The method
blanks did not have any explosive compounds
reported at or above the stated detection limits.
The results of these analyses indicate that no
significant contaminant contribution from
handling, preparation, or analyses occurred in the
laboratory. A summary of the blanks analyzed
with the field samples is provided in Table 3-1.

Equipment Blank Results The
equipment blank analyzed (Table 3-1) did not
have target analytes reported as detected at or
above the stated detection limits. Consequently,
these analyses indicate that the decontamination
process conducted in the field was adequate and
did not artificially introduce contaminants to the
field samples.

Surrogate Spike Recoveries The
surrogate spike (3,4-dinitrotoluene) recoveries
were within the laboratory control limits of 11%-
152%. The surrogate recoveries for the field
samples, equipment blanks, and batch QC
samples are listed in Table 3-2. Overall, the
surrogate recoveries indicate the analytical
systems (i.e., sample extraction and analysis)
were in control at the time of sample analysis.

Matrix Spike Results The percent
recovery for all of the spike compounds was
acceptable for both the MS and MSD samples.
The RPD for the MS/MSD pair demonstrated
excellent precision. The percent recoveries and
RPD for the MS and MSD sample are
summarized in Table 3-3.

Laboratory Control Sample Results
The percent recoveries (Table 3-4) for the LCS
and LCS duplicate samples were within the
laboratory control limits, except for one LCS
pair. The compounds 1,3,5-trinitrobenzene, 2-
nitrotoluene, 3-nitrotoluene, 4-nitrotoluene and
nitrobenzene were recovered above the upper
control limit in the LCS sample QC-144741-1.
The low-level field sample results (e.g., ND) do
not indicate significant high bias; consequently,
the data are acceptable. A review of these data
indicates both acceptable method accuracy and
no significant bias because of improper
calibration of the analytical systems.

Field Duplicate Analysis One field
sample was collected in duplicate and submitted
to the laboratory for analysis. There were no
target analytes detected at or above the sample
detection limits in either of the duplicate samples.
Consequently, overall sample and analytical
precision cannot be estimated from these data.
However, the MS/MSD results suggest
acceptable method precision. The duplicate pair
results are summarized in Table 3-5.

3.2 SW-846 Method 8332 Nitroamine
Explosives

All sample analyses were performed
within the EPA- and project QAPP-specified
maximum holding time requirements.
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Table 3-1
SW-846 8330 Method and Equipment Blank Results

None
Method G981C00S | BL-144743-1 | petected NA NA pg/L
None
Equipment G981C00S HOL20K- NA NA pg/L
Blank Q2-04B-21 | Detected
None
Method G981CO0V | BL-144741-1 | patected NA NA pg/L

NA = Not Applicable
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20,000-Pound Open Detonation Unit
Holloman Air Force Base

Table 3-2

SW-846 8330 Surrogate Spike Recoveries

G981C00S BL-144743-1 3,4-Dinitrotoluene 11.1-152 101
QC-144743-1 3,4-Dinitrotoluene 11.1-152 59
QD-144743-1 3,4-Dinitrotoluene 11.1-152 63.2
HOL20K-Q2-04B-21 3,4-Dinitrotoluene 11.1-152 86.2

G981C00V BL-144741-1 3,4-Dinitrotoluene 65-125 108
QC-144741-1 3,4-Dinitrotoluene 65-125 118
QD-144741-2 3,4-Dinitrotoluene 65-125 118
HOL20K-Q2-01A 3,4-Dinitrotoluene 65-125 106
HOL20K-Q2-02A 3,4-Dinitrotoluene 65-125 109
HOL20K-Q2-03A 3,4-Dinitrotoluene 65-125 108
HOL20K-Q2-04A 3,4-Dinitrotoluene 65-125 109
HOL20K-Q2-01B 3,4-Dinitrotoluene 65-125 109
HOL20K-Q2-02B 3,4-Dinitrotoluene 65-125 107
HOL20K-Q2-02B MS 3,4-Dinitrotoluene 65-125 122
HOL20K-Q2-02B MSD | 3,4-Dinitrotoluene 65-125 122
HOL20K-Q2-03B 3,4-Dinitrotoluene 65-125 106
HOL20K-QQ2-04B 3,4-Dinitrotoluene 65-125 108
HOL20K-Q2-01C 3,4-Dinitrotoluene 65-125 106
HOL20K-Q2-02C 3,4-Dinitrotoluene 65-125 107
HOL20K-Q2-03C 3,4-Dinitrotoluene 65-125 105
HOL20K-Q2-04C 3,4-Dinitrotoluene 65-125 110
HOL20K-Q2-04B-11 3,4-Dinitrotoluene 65-125 105
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Table 3-3
SW-846 8330 Matrix Spike Results

G981CO0V | HOL20K-Q2-02B | 1,3,5- 71.8-126 120 120 7.2

Trinitrobenzene
1,3-Dinitrobenzene 78.2-134 114 115 6.7 0.5
2,4,6- 75.1-124 91.8 91.9 8.3 02
Trinitrotoluene
2,4-Dinitrotoluene 68.6-126 112 113 8.3 0.6
2,6-Dinitrotoluene 77.9-127 117 117 6.6 0.1
2-Nitrotoluene 78.6-120 124 123 6.8 0.6
3-Nitrotoluene 77.7-119 124 124 7.2 0.1
4-Nitrotoluene 79.6-122 120 120 13 0.2
HMX 71.7-117 101 104 6.9 2.8
Nitrobenzene 78.3-120 120 121 6.8 0.3
RDX 65.3-122 110 110 8 0.1
TETRYL 64.5-144 93 93.2 8.4 0.1

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
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Table 3-4
SW-846 8330 Laboratory Control Sample Results

G981C00S 1,3,5-Trinitrobenzene .
1,3-Dinitrobenzene 26.4-155 49.4 52.8 . 35
2,4,6-Trinitrotoluene 10.4-136 55.1 56.8 . 35
2,4-Dinitrotoluene 26.9-138 53.6 54.8 . 35
2,6-Dinitrotoluene 29.5-148 49.5 52.4 . 35
2-Nitrotoluene 25.5-132 49 54.3 35
3-Nitrotoluene 36.5-126 51.2 57.3 35
4-Nitrotoluene 36.2-133 50.1 54.6 . 35
HMX 33-142 61.4 55.5 35
Nitrobenzene 30.2-125 48.2 51.3 . 35
RDX 26-146 59.6 59.9 0.49 35
TETRYL 1.95-131 432 44.1 2.2 35

GI981CO0V | QC-144741-1 | 1,3,5-Trinitrobenzene | 83.6-116 120 121 1 35
1,3-Dinitrobenzene 89.2-123 115 115 0 35
2,4,6-Trinitrotoluene 87.9-113 92 91.5 0.5 35
2,4-Dinitrotoluene 78.8-116 112 113 1 35
2,6-Dinitrotoluene 83-121 117 117 0 35
2-Nitrotoluene 89.5-112 123 123 0 35
3-Nitrotoluene 86.7-112 123 123 0 35
4-Nitrotoluene 88.4-115 119 120 1 35
HMX 75.4-115 103 102 1 35
Nitrobenzene 89.6-112 119 119 0 35
RDX 78.5-116 107 108 1 35
TETRYL 87.8-120 93,5 91.7 1.8 35

LCS Laboratory Control Sample
LCSD = Laboratory Control Sample Duplicate
RPD Relative Percent Difference

Table 3-5
SW-846 8330 Field Duplicate Results

HOL20K-Q2-04B/ None

| HOL20K-Q2-04B-11 Detected
NA = Not Applicable

NC = Not Calculable
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Quality Assurance/Quality Control Results
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20,000-Pound Open Detonation Unit
Holloman Air Force Base

Method Blank Results The method
blank samples (Table 3-6) analyzed did not have
any target analytes reported as detected at or
above the detection limits. The results of these
analyses indicate that no significant contaminant
contribution from handling, preparation, or
analyses performed in the laboratory.

Equipment Blank Results The
equipment blank analyzed (Table 3-6) did not
have target analytes reported as detected at or
above the stated detection limits. Consequently,
these analyses indicate that the decontamination
process conducted in the field was adequate and
did not artificially introduce contaminants to the
field samples.

Surrogate Spike Recoveries The
surrogate (1-nitronaphthalene) recoveries were
within the laboratory control limits of 70%-
130%. The surrogate recoveries for the field
samples, equipment blanks, and batch QC
samples are listed in Table 3-7. The surrogate
recoveries indicate the analytical systems were in
control at the time of sample analysis.

Matrix Spike Results The percent
recovery for all of the spiked compounds were
acceptable for both the MS and MSD recoveries
for the sample. The RPD for the MS/MSD pair
demonstrated excellent method precision. The
percent recoveries and RPD for the MS and MSD
sample are summarized in Table 3-8.

Laboratory Control Sample Results
The percent recoveries (Table 3-9) for the LCS
and LCS duplicate samples were within the
laboratory control limits; consequently, the data
are acceptable. A review of these data indicates
both acceptable method accuracy and no
indication of significant bias because of improper
calibration of the analytical systems.

Field Duplicate Analysis One field
sample was collected in duplicate and submitted

to the laboratory for analysis. Neither
nitroglycerin or PETN was detected in the sample
pair. Consequently, overall sample and analytical
precision cannot be estimated from these data.
However, MS/MSD  recoveries  indicate
acceptable method precision. The duplicate pair
results are summarized in Table 3-10.

33 SW-846 Method 6010A ICPES Metals

Soil samples were collected and analyzed
for antimony, arsenic, barium, beryllium,
cadmium, chromium, copper, lead, nickel,
selenium, and silver by SW-846 Method 6010A
Inductively = Coupled  Plasma  Emission
Spectroscopy (ICPES). All sample preparation
and analyses were performed within the EPA-
and project QAPP-specified maximum holding
time requirements.

Method Blank Results The
measurement values are below the detection
limits; consequently, the method blank results
were acceptable. Overall, the results (Table 3-11)
of these analyses indicate that no significant
contaminant  contribution from handling,
preparation, or analyses occurred in the
laboratory.

The laboratory "B" flag reported in the
laboratory reports indicated that the analyte was
detected in the method blank; however, because
the data are reported uncensored, a measured
value (sometimes negative) always occurs. The
relevancy of the method blank concentration was
not effectively reported by the laboratory. The
"B" flag was reassigned within the project
database to indicate when an analyte was detected
in the batch associated method blank at a
concentration within five times of the sample
concentration.

Equipment Blank Results The
equipment sample results indicate the cleaning
process in the field was adequate and did not
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Table 3-6
SW-846 8332 Method and Equipment Blank Results

Method G981C00W BL-144742-1 | Nitroglycerin ND 0.0293 ug/g

PETN ND 0.0232 ug/s
Method G981C00T BL-144744-1 | Nitroglycerin ND 0.0865 pg/L
PETN ND 0.0598 ug/L
Equipment | G981CO0T HOL20K-Q2- | Nitroglycerin | ND 0.0865 pg/L
Blank 04B-21 PETN ND 0.0598 ug/L

ND = Not Detected
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"GO81CO0T

Table 3-7

SW-846 8332 Surrogate Spike Recoveries

50-150

BL-144744-1 1-Nitronaphthalene 98.4
QC-144744-1 1-Nitronaphthalene 50-150 64.8
QD-144744-1 1-Nitronaphthalene 50-150 54.8
HOL20K-Q2-04B-21 1-Nitronaphthalene 50-150 79.2
G981COOW BL-144742-1 1-Nitronaphthalene 70-130 98.0
QC-144742-1 1-Nitronaphthalene 70-130 101
QD-144742-1 1-Nitronaphthalene 70-130 100
HOL20K-Q2-01A 1-Nitronaphthalene 70-130 97.8
HOL20K-Q2-02A 1-Nitronaphthalene 70-130 98.8
HOL20K-Q2-03A 1-Nitronaphthalene 70-130 97.7
HOL20K-Q2-04A 1-Nitronaphthalene 70-130 97.5
HOL20K-Q2-01B 1-Nitronaphthalene 70-130 98.8
HOL20K-Q2-02B 1-Nitronaphthalene 70-130 106
HOL20K-Q2-02B MS 1-Nitronaphthalene 70-130 97.6
HOL20K-Q2-02B MSD | 1-Nitronaphthalene 70-130 98.0
HOL20K-Q2-03B 1-Nitronaphthalene 70-130 97.5
HOL20K-Q2-04B 1-Nitronaphthalene 70-130 97.9
HOL20K-Q2-01C 1-Nitronaphthalene 70-130 95.9
HOL20K-Q2-02C 1-Nitronaphthalene 70-130 99.1
HOL20K-Q2-03C 1-Nitronaphthalene 70-130 96.3
HOL20K-Q2-04C 1-Nitronaphthalene 70-130 97.7
HOL20K-()2-04B-11 1-Nitronaphthalene 70-130 97.4

May 1998

10




Quality Assurance/Quality Control Results
First Quarter 1998 Monitoring Report

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

Table 3-8
SW-846 8332 Matrix Spike Results

Batch
G981COOW HOL20K-Q2-02B | Nitroglycerin 65-135 96.5 95 35 1.6
3 HOL20K-Q2-02B | PETN 65-135 99.5 98 35 1.5
MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference
Table 3-9

SW-846 8332 Laboratory Control Sample Results

600 | 64 | 35

G981C00T QC-144744-1 Nitroglycerin 50-150 66.4

QC-144744-1 PETN 50-150 69.6 64.4 5.2 35
G981CO0W QC-144742-1 Nitroglycerin 70-130 98.5 97.0 1.5 35

QC-144742-1 PETN 70-130 102 101 1 35
LCS = Laboratory Control Sample
LCSD = Laboratory Control Sample Duplicate
RPD = Relative Percent Difference

Table 3-10

SW-846 8332 Field Duplicate Results

None Detected

HOL20K-Q2-04B/

HOL20K-Q2-04B-11
NA =
NC =

Not Applicable
Not Calculable
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Method

Table 3-11
SW-846 6010A Method and Equipment Blank Results

1 BLK98379

EM61E2802171341 Antimony -0.171J) mg/kg
BLK98379 Arsenic -0.389J 0.304 mg/kg
BLK98379 Barium 0.004) 0.0292 mg/kg
BLK98379 Beryllium 0.072) 0.144 mg/kg
BLK98379 Cadmium -0.002J 0.0381 mg/kg
BLK98379 Chromium -0.022J 0.0761 mg/kg
BLK98379 Copper 0.0337J 0.331 mg/kg
BLK98379 Lead 0.0897J 0.302 mg/kg
BLK98379 Nickel -0.063J 0.158 mg/kg
BLK98379 Selenium -0.084 J 0.277 mg/kg
BLK98379 Silver 0.023J 0.113 mg/kg |

Method EM61E2802180716 BLK98379 Antimony 0.0821] 0.457 mg/kg
BLK98379 Arsenic 0.131) 0.304 mg/kg
BLK98379 Barium -0.005 J 0.0292 mg/kg
BLK98379 Beryllium 0.014] 0.144 mg/kg
BLK98379 Cadmium 0.023]J 0.0381 mg/kg
BLK98379 Chromium 0.075] 0.0761 mg/kg
BLK98379 Copper -0.017] 0.331 mg/k:
BLK98379 Lead -0.064 J 0.302 mg/kg
BLK98379 Nickel 0.062] 0.158 mg/kg
BLK98379 Selenium -0.226J 0.277 mg/kg
BLK98379 Silver -0.081J 0.113 mg/kg

Method EMIJ61E802161215 BLK98380 Aluminum -0.00101J 0.00529 mg/L
BLK98380 Antimony -0.00024 J 0.00313 mg/L
BLK98380 Arsenic 0.00043J 0.00175 mg/L
BLK98380 Barium -0.0001J 0.000118 mg/L
BLK98380 Beryllium 0.00053 0.000171 mg/L
BLK98380 Cadmium -0.00016J | 0.000191 mg/L
BLK98380 Calcium 0.0163 0.00794 mg/L
BLK98380 Chromium -0.00065J | 0.000348 mg/L
BLK98380 Copper -0.00075 ] 0.00155 mg/L
BLK98380 Iron -0.00897J 0.0155 mg/L
BLK98380 Lead 0.00049J 0.00182 mg/L
BLK98380 Magnesium -0.004191J 0.004 mg/L
BLK98380 Manganese -0.000057J ] 0.000085 mg/L
BLK98380 Molybdenum -0.000517J | 0.000785 mg/L
BLK98380 Nickel 0.0005J 0.000638 mg/L
BLK98380 Potassium -0.0252) 0.0348 mg/L
BLK98380 Selenium 0.00268 0.00171 mg/L
BLK98380 Silver 0J 0.000537 mg/L
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Table 3-11 (Continued)

Equipment | EMJ61E802161215 HOL20K-Q2-04B-21 | Antimony -0.00012J 0.00313 mg/l. |

Blank Arsenic -0.00098 BJ 0.00175 mg/L
Barium 0.00006 J 0.000118 mg/L
Beryllium 0.00088 B 0.000171 mg/L
Cadmium 0.00021 0.000191 mg/L
Chromium 0.000211J 0.000348 mg/L
Copper -0.00119) 0.00155 mg/L
Lead 0.0032 0.00182 mg/L
Nickel 0.00081 B 0.000638 mg/L
Selenium 0.00004 BJ 0.00171 mg/L
Silver -0.00064 J 0.000537 mg/L

J = Estimated concentration; result is less than sample-specific detection limit.

13
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artificially introduce contaminants to the field
samples. The target analytes reported were less
than the stated detection limits, similar to the
method blank results, or less than the QAPP
quantitation limits (see Table 3-11).

Matrix Spike Results The sample
selected for matrix spike analysis had low
MS/MSD recoveries for antimony. This data
indicated a potential low bias for antimony;
however, LCS/LCSD results for antimony were
acceptable. Consequently, these recoveries do
not affect data usability. Also, there were two
copper MSD recoveries and one selenium MS
recovery above the control limits. The associated
MS recovery and LCS/LCSD recoveries were in
control for copper and selenium; consequently,
the data are acceptable.

The RPD values were in control, except
for copper and selenium values where one spike
recovery was outside the control limits. The RPD
for all analytes were in control for the associated
LCS/LLCSD pair; consequently, the data are
acceptable. The MS and MSD recoveries and
calculated RPD values are summarized in Table
3-12.

Laboratory Control Sample Results
All of the target analytes were recovered within
the laboratory control limits for the solid LCS and
LCS duplicate samples. All the RPD for the
LCS/LCSD samples were within the laboratory
control limits. The LCS/LCSD recoveries and
RPD values are summarized in Table 3-13. A
review of these data indicates both acceptable
method accuracy and no significant bias because
of improper calibration of the analytical systems.

Field Duplicate Analysis One field
sample was collected in duplicate and submitted
to the laboratory for ICPES metal analysis. There
were several results less than the detection limit,
which cannot be reliably used to estimate overall
precision. The results for barium, beryllium,

chromium, copper, and nickel indicate acceptable
precision of the field collection and analytical
measurement systems. The MS/MSD results
show acceptable method precision. The duplicate
pair results and RPD are summarized in Table
3-14.

34 SW-846 Method 7471A Mercury

Samples were collected and analyzed for
mercury by SW-846 Method 7471A. All sample
preparation and analyses were performed within
the EPA- and project QAPP-specified maximum
holding time requirements.

Method Blank Results The method
blanks reported did not have any mercury
detected above the QAPP reporting limits or
sample-specific detection limits. The individual
measurement results for the method blanks are
summarized in Table 3-15.

Equipment Blank Results The mercury
concentrations reported (Table 3-15) were less
than the stated detection limits, similar to the
method blank results, or less than the QAPP
acceptance limits. Consequently, these analyses
indicate the decontamination process conducted
in the field was adequate and did not artificially
introduce mercury contamination to the field
samples.

Matrix Spike Results The recoveries
were within laboratory control limits for both the
MS and MSD results. These MS/ MSD results
demonstrate excellent method precision and
accuracy. The MS and MSD recoveries and
calculated RPD values are summarized in Table
3-16.

Laboratory Control Sample Results
Mercury was recovered within the laboratory
control limits for the LCS and LCS duplicate
samples. All the RPD values for the LCS and
LCS duplicate samples were within the laboratory
control limits. A review of these data (Table 3-
17) indicates both acceptable method accuracy
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Table 3-12
SW-846 6010A Matrix Spike Results

EM61E2802171341 | HOL20K-Q2-02B | Antimony 80-120 48Q 42 Q 20
Arsenic 80-120 103 101 20
Barium 80-120 88 89 20
Beryllium 80-120 103 101 20 2
Cadmium 80-120 107 103 20 3.8
Chromium 80-120 113 96 20 16
Copper 80-120 91 127 Q 20 33Q
Lead 80-120 103 103 20 0
Nickel 80-120 97 92 20 5.3
Selenium 80-120 99 96 20 3.1
Silver 80-120 90 88 20 2.2
EM61E2802180716 | HOL20K-Q2-02B | Antimony 80-120 58Q 50Q 20 15

Arsenic 80-120 101 103 20 2
Barium 80-120 101 102 20 1
Beryllium 80-120 108 107 20 0.9
Cadmium 80-120 107 108 20 0.9
Chromium 80-120 104 95 20 9
Copper 80-120 102 153 Q 20 40Q
Lead 80-120 102 102 20 0
Nickel 80-120 88 87 20 1.1
Selenium 80-120 124 Q 95 20 26 Q
Silver 80-120 93 98 20 5.2

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
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[ EM61E2802171341

Table 3-13
SW-846 6010A Laboratory Control Samples and Analytical Spike Results

20

LCSD98589 Antimony 97 97 0

Arsenic 80-120 93 92 1.1 20
Barium 80-120 100 100 0 20
Beryllium 80-120 97 97 0 20
Cadmium 80-120 95 95 0 20
Chromium 80-120 96 95 1 20
Copper 80-120 101 101 0 20
Lead 80-120 94 94 0 20
Nickel 80-120 94 93 1.1 20
Selenium 80-120 92 93 1.1 20
Silver 80-120 99 99 0 20

EM61E2802171341 | HOL20K-Q2-02B Antimony 75-125 90 NA NA NA
Arsenic 75-125 99 NA NA NA
Barium 75-125 89 NA NA NA
Beryllium 75-125 103 NA NA NA
Cadmium 75-125 101 NA NA NA
Chromium 75-125 93 NA NA NA
Copper 75-125 84 NA NA NA
Lead 75-125 100 NA NA NA
Nickel 75-125 91 NA NA NA
Selenium 75-125 95 NA NA NA
Silver 75125 89 NA NA NA

EMG61E2802180716 | LCSD98589 Antimony 80-120 102 103 1 20
Arsenic 80-120 100 100 0 20
Barium 80-120 98 98 0 20
Beryllium 80-120 106 106 0 20
Cadmium 80-120 106 106 0 20
Chromium 80-120 103 102 1 20
Copper 80-120 97 97 0 20
Lead 80-120 100 100 0 20
Nickel 80-120 103 102 1 20
Selenium 80-120 94 95 1.1 20
Silver 80-120 98 98 0 20

EMG61E2802180716 | HOL20K-Q2-02B Antimony 75-125 109 NA NA NA
Arsenic 75-125 107 NA NA NA
Barium 75-125 89 NA NA NA
Beryllium 75-125 101 NA NA NA
Cadmium 75-125 112 NA MA NA
Chromium 75-125 106 NA NA NA
Copper 75-125 96 NA NA NA
Lead 75-125 104 NA NA NA
Nickel 75-125 104 NA NA NA
Selenium 75-125 102 NA NA NA
Silver 75-125 101 NA NA NA
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Table 3-13 (Continued)

R

EMIJ61E802161215 | LCSD98591 E Aluminum 80-120 104 105 1 20

Antimony 80-120 108 110 1.8 20
Arsenic 80-120 103 103 0 20
Barium 80-120 101 102 1 20
Beryllium 80-120 104 104 0 20
Cadmium 80-120 102 103 1 20
Calcium 80-120 104 105 1 20
Chromium 80-120 100 101 1 20
Copper 80-120 98 99 1 20
Iron 80-120 103 104 1 20
Lead 80-120 104 104 0 20
Magnesium 80-120 103 103 0 20
Manganese 80-120 103 103 0 20
Molybdenum 80-120 102 103 1 20
Nickel 80-120 103 103 0 20
Potassium 80-120 99 100 1 20
Selenium 80-120 104 105 1 20
Silver 80-120 100 101 1 20

E = Digested LCS sample

A = Analytical (post — digestion) spike sample

LCS = Laboratory Control Sample

LCSD = Laboratory Control Sample Duplicate

RPD = Relative Percent Difference

NA = Not Applicable
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HOL20K-Q2-04B HOL20K-Q2-04B-11

Table 3-14
SW-846 6010A Field Duplicate Results

Antimony 3317 0.133 184.5
Arsenic 0.509 BJ 0.107 130.5
Barium 28.8 27 6.5
Beryllium 1.03J 1.12 8.4
Cadmium 0.415 0.575 32.3
Chromium 2.79 3.04 8.6
Copper 4.57]) 1.61 95.8
Lead 0.16J 0.16 0.0
Nickel 4.13 4.19 1.4
Selenium 0.0302J -0.132 318.7
Silver 0.284 BJ -0.111 456.6

o~
(L.

Il

RPD Relative Percent Difference

Result is less than sample-specific detection limit
Analyte concentration is within 5 times blank concentration.
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20,000-Pound Open Detonation Unit Quality Assurance/Quality Control Results
Holloman Air Force Base First Quarter 1998 Monitoring Report

Table 3-15
SW-846 7471A Method and Equipment Blank Results

Method AAZA_ 802171019 | BLK98432 Mercury | -0.00008J | 0.000057 | mg/L
Equipment Blank AAZ4 802171019 | HOL20K-Q2-04B-21 | Mercury -0.00008 J | 0.000057 mg/L
Method AAZA_ 802171019 | BLK98433 Mercury -0.007J 0.0057 mg/kg
J = Result is less than sample-specific detection limit

Table 3-16

SW-846 7471A Matrix Spike Results

AAZ4_ 802171019 | HOL20K-Q2-02B

MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference

Table 3-17
SW-846 7471A Laboratory Control Sample and Analytical Spike Results

AAZA4__802171019 | LCSD98714 E Mercury | 82-123 102 102 0 13
AAZA4_ 802171019 | LCSD98716 E Mercury | 82-123 103 103 0 13
AAZ4_ 802171019 | HOL20K-Q2-02B | A Mercury | 85-115 108

E = Digested LCS sample

A = Analytical spike sample

LCS = Laboratory Control Sample

LCSD = Laboratory Control Sample Duplicate

RPD = Relative Percent Difference

NA = Not Applicable

19 May 1998



Quality Assurance/Quality Control Results
First Quarter 1998 Monitoring Report

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

and no significant bias because of improper
calibration of the analytical systems.

Field Duplicate Analysis Overall, the
absolute differences between the normal and field
duplicate results indicate acceptable precision of
the field collection and analytical measurement
systems. The duplicate pair results and RPD are
summarized in Table 3-18.
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20,000-Pound Open Detonation Unit Quality Assurance/Quality Control Results
Holloman Air Force Base First Quarter 1998 Monitoring Report

Table 3-18
SW-846 7471A Field Duplicate Results

&

| HOL20K-Q2-04B/HOL20K-Q2-04B-11 -0.0037J

J = Resultis less than sample-specific detection limit.
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