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DEPARTMENT OF THE AIR FORCE

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

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

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

SUBJECT: 1. Submittal of First and Second Quarter 1999 Monitoring Reports, 20,000 Pound
Open Detonation Unit (ODU* and Quality Assurance/Quality Control Results;
2. Non-Compliance Report Related to Selection of Sampling Grid for First Quarter
1999 Event
Permit Number NM6572124422

1. Attached are the 20,000 pound ODU First Quarter 1999 Monitoring Report, the Second
Quarter 1999 Monitoring Report, the First Quarter 1999 Monitoring Report Quality
Assurance/Quality Control Results, and the Second Quarter 1999 Monitoring Report Quality
Assurance/Quality Control Results (Atchs 1, 2, 3 and 4, respectively). This letter also
constitutes a non-compliance report for selecting an incorrect sampling grid for the First Quarter
sampling event which was rectified during the Second Quarter sampling event.

2. A discrepancy in wind direction data provided to our sampling contractor between sampling
events for the last quarter 1998 and first quarter 1999 resulted in selection of the wrong sampling
grid, 115-205 degrees, instead of 315-55 degrees. This problem was rectified during the second
quarter sampling event which encompassed both the area that should have been sampled during
the first quarter event and the area required for the second quarter event (295-65 degrees).
Although the analytical data for the first quarter 1999 event may not be representative of the
most conservative estimate of residual concentrations in soil at the ODU, the analytical data from
the second quarter 1999 sampling event are sufficient to ensure that the ODU operated
effectively from 9 Dec 98 through 7 Apr 99. To prevent this problem from recurring, the
contractor is coordinating directly with the Holloman AFB Weather Station to obtain accurate
wind data.

3. The quarterly monitoring reports contain the results of soil sampling following the detonation
events of 14 Jan 99 and 7 Apr 99. These results were then compared to background levels and
site specific risk-based screening levels. Results from these analyses show that the ODU is
effectively treating material and residual soil contaminants are below risk-based action levels.
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The soil sampling for the quarterly monitoring reports occurred on 15 Jan 99 and 8 Apr 99, each
within 72-hours of the respective detonation events.

4. If you have any questions or require additional information, please contact Ms. Debbie Hartell
or Mr. Darvin St. John at (505) 475-3931.

HOWARD E. f\é/IOFFIT

Deputy Base Civil Engineer

Attachments: ii ,‘

1. First Quarter 1999 Monitoring Report 20,000-Pound Open Detonation Unit N
2. First Quarter 1999 Monitoring Report Quality Assurance/Quality Control Results

3. Second Quarter 1999 Monitoring Report 20,000-Pound Open Detonation Unit

4. Second Quarter 1999 Monitoring Report Quality Assurance/Quality Control Results
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Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring Report

EXECUTIVE SUMMARY

On January 15, 1999, the fifth 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 were collected from three different strata within the
boundaries of the 20,000-Pound OD Unit and analyzed for metals and explosives by Katalyst
Analytical Technologies, Inc., (Katalyst), Peoria, Illinois. 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 (EPA, 1986).

These methods included:

e Metals—EPA 6010

e Mercury—EPA 7471

e Explosives—EPA 8330

e Nitroamine explosives—EPA 8332

Analytical results for the metals and explosives 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 “TR” in the “Boolean” 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 (including one field duplicate)
to determine the usability and defensibility of the fifth 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 fifth quarterly event

analytical data were acceptable, and valid conclusions may be drawn from the field sample data.
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Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring 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

analysis 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
(USAF, 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:

e 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/20KDQCR1.DOC 8/10/99 1 August 1999



Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring Report

Following the data validation procedure, the appropriate validation qualifiers were appended to
the project analytical database in the “EPAQUAL” 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.
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 fifth 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 and the
Environmental Resources Program Information Management System 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 files, 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 fifth quarterly sampling event.

1.3 LABORATORY METHOD BLANK SAMPLES
Laboratory method blank samples were analyzed with each batch of field samples collected for
each analytical method and evaluated as part of the validation process. No detections were

reported above the MRL in the method blank samples for explosives and metals for the fifth
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Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring Report

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

was 100 percent. Method blank data are presented in Appendix A.

1.4 LABORATORY CONTROL SAMPLES (LCSs)

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
resulted in qualification of those analytes in the associated field samples. The LCS data are used
in conjunction with the matrix spike recovery data and the system monitoring compound
recoveries to determine the accuracy of the analytical data. The LCS recoveries for all metals
and explosives were within the method control limits, indicating 100 percent accuracy for the

analytical data. LCS spike recoveries are presented in Appendix A.

1.5 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 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
and indicated no matrix interference associated with the sample analysis. The accuracy of the
data based on MS/MSD recoveries was 100 percent. MS/MSD sample recoveries are presented

in Appendix A.

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 explosive methods 8330 and 8332, and

all were found to be within the method control limits.

1.7 LABORATORY DUPLICATE SAMPLE RESULTS

One laboratory duplicate sample was analyzed for metals and mercury 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 limits

(20 percent). Based on the results of the laboratory duplicate sample, the RPDs for all metals

were within the 20 percent RPD criteria, with the exception of arsenic at 23 percent. As a result,

PROJECTS/HOL/20K/20KDQCR1.DOC 8/10/99 3 August 1999



Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring Report

the arsenic detections for all field samples were J-qualified, signifying estimated concentrations.
The laboratory duplicate sample data indicated a high level of precision associated with the

sample analysis.

1.8 FIELD DUPLICATE SAMPLE RESULTS

One field duplicate sample (OD-SO-C-3A) was collected for the fifth quarterly sampling event
and analyzed for metals and explosives. All metals detections 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 B.

1.9 EQUIPMENT RINSE BLANK RESULTS

Equipment rinse blank samples are collected to assess cross-contamination of equipment during
sampling activities. One equipment rinse blank sample was collected for the fifth quarterly
sampling event, and analyzed for metals and explosives. There were no detections of metals or
explosives above the MRL. Equipment rinse blank data indicated no cross-contamination of
sampling equipment occurred during sampling activities. Equipment rinse blank data are

presented in Appendix A.

20 DATA ASSESSMENT AND USABILITY

As a result of the data validation procedure, it was determined that less than 4 percent of the
analytical data for the fifth quarterly sampling event were qualified as estimated. No analytical
data were qualified as rejected. The percent of J-qualified data was based on the number of
estimated analytical values (13) compared to the total number of analytical field sample data
values (364) for the event. Analytical data were J-qualified based on the following validation

criteria:

Laboratory duplicate RPD above the method control limit—13 detections for arsenic.

Review of the QC data associated with the field sample data indicates all analytical data for the
20,000-Pound OD Unit fifth quarterly sampling event are valid and fulfill project DQOs. Based
on the data validation procedure, 13 data results were J-qualified (estimated data) but are still

usable to determine operation of the 20,000-Pound OD Unit is not imposing environmental
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Holloman Air Force Base
20,000-Pound Open Detonation Unit First Quarter 1999 Monitoring Report

impact to soils above risk-based cleanup levels. A data completeness objective of 100 percent

was achieved for the fifth quarterly sampling event.

3.0 REFERENCES

EPA (United States Environmental Protection Agency)
1986. SW-846, Test Methods for Evaluating Solid Waste, Third Edition and Updates.

1994a. Contract Laboratory Program National Functional Guidelines for Organic Data
Review. EPA 540/R-94/012.

1994b. Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review. EPA 540/R-94/013.

USAF (United States Air Force)
1996. Holloman Air Force Base Open Detonation Treatment Unit Permit Attachment J,
Sampling and Analysis Plan.

1999. Holloman Air Force Base Final Work Plan Addendum for 20,000-Pound Open
Detonation Unit.
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Location Sample Date Code

Holloman »  orce Base
20,000-Pound Open Detonation Unit

First Quarter 1999

Method Blank Sample Results

LabID  Method

Parameter

LABQC 1727799

Friday, June 25, 1999

LB

MBO3IL1 SW8330

MBO030L1

MBO31L1

MBO030L1

MBO031L1

MBO030L1

MBO031L1

MBO030L1

MBO31L1

MBO30L1

MBo31L1

MBO030L1

MBO31L1

MBO30L1

MBO3IL1

MBO30L1

MBO3IL1

MBO30L1

2-AMINO-4,6-DINTTROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE

4-AMINO-2 6-DINTTROTOLUENE
1,3-DINTTROBENZENE

1,3-DINTTROBENZENE

2,4-DINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2,6-DINITROTOLUENE
OCTAHYDRO-1.3,5.7-TETRANITRO-1,3,5,7-TETRAZOCINE
OCTAHYDRO-1,3,5,7-TETRANITRO-1 3,5,7-TETRAZOCINE
2-NITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

3-NITROTOLUENE

4-NITROTOLUENE

4-NITROTOLUENE

NITROBENZENE

NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE

HEXAHYDRO-1.3 5-TRINITRO-1,3 .5, 7-TETRAZOCINE

Boolean Value Units Reporting Limit
ND 0 UGKG 350
ND 0 UGL 03
ND 0 UGL 0.3
ND 0 UGKG 350
ND 0 UG 03
ND 0 UGKG 350
ND 0 UG/KG 350 .
ND 0 UG/L 0.3
ND 0 UGKG 350
ND 0 UGL 0.3
ND 0 UGKG 490
ND 0 UG/L 0.5
ND 0 UGL 05
ND 0 UGKG 490
™R 0.06 UGL 0.5
ND 0 UG/KG 490
ND 0 UG/L 0.5
ND 0 UG/KG 490
ND 0 UG/KG 490
ND 0 UG/L 0.5
ND 0 UGKG 490
ND 0 UGL 0.5
ND 0 UG/L 03

Flag EPA Qualifier
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Location Sample Date Code

LABQC 127199 LB

129199

299

2/8/99

2999

Friday, June 25, 1999

MBO30L1

MBO3ILI

MB030L1

MB04011

MBOSTH1

MBo40I

MB0831t

Parameter

SW8332

SW6010

SW7471

SW6010

TETRYL
1,3,5-TRINITROBENZENE
1,3,5-TRINITROBENZENE
2,4 6-TRINITROTOLUENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SELENTUM

MERCURY

SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

Boolean Value
ND 0
ND 0
ND 0
ND 0
TR 110
ND 0
ND 0
ND 0
ND 0
ND 0
ND 0
ND 0
ND 0
TR 1.65
TR 0.5
ND 0
ND 0
TR 39
TR 1.3
ND 0
ND 0
R 0.164
TR 0.06
ND 0
TR 0.09
TR 0.17
0.404

Units
UG/KG
UG/KG
uGL
UG/L
UG/KG
UGKG
UG/KG
UGL
UGL
UG/L
MG/KG
UGL
UGL
UG/L
UGL
UGL
UGL
UGL
UGL
UGL
UGL
MG/KG
MG/KG

MG/KG

Reporting Limit Flag EPA Qualifier

350

350

03

03

350

4900

4900
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Location Sample Date

Code

Lab ID

Method Parameter

LABQC 29199

2/24/99

LB

MB08311

MB10711

SWe6010 NICKEL

LEAD

ANTIMONY

SELENIUM

SILVER

Friday, June 25, 1999

Boolean Value Units Reporting Limit  Flag EPA Qualifier
TR 0.138 MG/KG 0.5
TR 0.134 MG/KG 0.5
TR 0.08 MG/KG 0.5
TR 0.08 MG/KG 0.5
ND 0 MG/KG 0.5
Page 3 of 3



Holloman ..
20,000-Pound Open Detonation Unit

Location Sample Date Code LablID Method

Parameter

LABQC 112799

BD

LCS030L1 SW8330

LCS031L1

LCS030L2

LCS030Lt

LCSO031L1

LCS030L2

LCS030L1

LCS031L1

LCSo30L2

LCS030L1

LCS031L1

LCS030L1

LCS031L1

LCS030L2

LCS030L1

LCS030L2

LCS031L1

LCS030L1

2-AMINO-4,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

First Quarter 1999
Lahoratory Control Sample Results

4-AMINO-2,6-DINITROTOLUENE.

4-AMINO-2,6-DINITROTOLUENE
1,3-DINTTROBENZENE
1,3-DINITROBENZENE
1,3-DINITROBENZENE
2,4-DINITROTOLUENE
2,4-DINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINTTROTOLUENE
2,6-DINITROTOLUENE

2,6-DINITROTOLUENE

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE

2-NITROTOLUENE

2-NITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

3-NITROTOLUENE

Friday, June 25, 1999

<orce Base

Boolean

120,00

120.00

140.00

120.00

120.00

124.00

116.00

120.00

120.00

120.00

120.00

140.00

140.00

120.00

120.00

120.00

116.00

120.00

140.00

140.00

120.00

120.00

140.00

% Recovery

Reporting Limit  Flag

03

350

04

0.4

03

350

350

04

03

0.3

350

0.4

04

03

350

04

500

0.5

04

0s

500

500

04

EPA Qualifier

Page 1 of 3



Location Sample Date Code LabID Method  Parameter Boolean % Recovery Reporting Limit  Flag EPA Qualifier
LABQC 127199 BD LCS030L2 SW8330 3-NITROTOLUENE = 140.00 0.5
LCS031L1 4-NITROTOLUENE = 120.00 500
LCS030L1 4-NITROTOLUENE = 140.00 04
LCS030L2 4-NITROTOLUENE = 140.00 05
LCS030L1 NITROBENZENE = 140.00 04
LCS0311.1 NITROBENZENE = 120.00 500
LCS030L2 NITROBENZENE = 140.00 0.5
LCS030L1 HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE = 120.00 0.4
LCS031L1 HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE = 120.00 500
LCS030L2 HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE = 120.00 0.5
LCS030Lt TETRYL = 140.00 03
LCS031L1 TETRYL = 80.00 350
LCS030L2 TETRYL = 140.00 04
LCS031L1 1,3,5-TRINITROBENZENE = 112,00 350
LCS030L1 1,3,5-TRINITROBENZENE = 120.00 03
LCS030L2 1,3,5-TRINITROBENZENE = 120.00 04
LCS031L1 2,4, 6-TRINITROTOLUENE = 116.00 350
LCS030L2 2,4 6-TRINITROTOLUENE = 140.00 04
LCS030L1 2,4,6-TRINITROTOLUENE = 120.00 03
1729199 LCS030L4 SW8332 PENTAERYTHRITOL TETRANITRATE = 78.69 6
LCS030L3 PENTAERYTHRITOL TETRANITRATE = 88.52 6
799 LCS040I1 SW6010 SELENIUM = 98.57 5
278199 SILVER = 93.11 10
ARSENIC = 101.74 10
BARIUM = 99.25 10
BERYLLIUM = 104.40 5
CADMIUM = 99.26 5

Friday, June 25, 1999 Page 2 of 3




Location

Sample Date Code

Lab ID

Method

Parameter

LABQC 28199

2999

2/24/99

BD

LCS04011

LCS08311

LCS10711

SW6010

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

ARSENIC

BARTUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENIUM

SILVER

Friday, June 25, 1999

Boolean % Recovery
= 102.30
= 101.00
= 100.05
= 102.34
= 101.41
= 90.56
= 93.49
= 91.90
= 96.37
= 91.58
= 93.17
= 89.63
= 92.42
= 110.02
= 89.70

= 104 40

10
10
20
3
20
0.5
1
02
0.1
0.5
2
0.5
0.5
0.5
0.5

0.5

Reporting Limit  Flag EPA Qualifier
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Holloman A  ,rce Base
20,000-Pound Open Detonation Unit
First Quarter 1999
Matrix Spike Sample Results

Location Sample Date Code LabID  Method  Parameter Boolean % Recovery Reporting Limit  Flag EPA Qualifier
OD-SO-A-01 1/15/99 SD MSD276651 SW6010 ARSENIC = 93.05 0.6295
MS MS276651 ARSENIC = 102.59 0.6295
BARIUM = 93.58 1.259
SD MSD276651 BARIUM = 91.50 1.259
BERYLLIUM . = 87.51 0.2518
MS MS276651 BERYLLIUM = 97.04 0.2518
CADMIUM = 78.95 0.1259
Sb MSD276651 CADMIUM = 71.25 0.1259
MS MS276651 CHROMIUM = 95.24 0.6295
sD MSD276651 CHROMIUM = 85.56 0.6295
MS MS276651 COPPER = 86.64 2,518
SD MSD276651 COPPER = 84.79 2518
MS MS276651 NICKEL = 93.01 0.6295
sD MSD276651 NICKEL = 83.96 0.6295
LEAD = 88.49 0.6295
MS MS276651 LEAD = 97.01 0.6295
SD MSD276651 ANTIMONY = 96.54 0.6295
MS MS276651 ANTIMONY = 100.38 0.6295
Sb MSD276651 SELENTUM = 94.88 0.6295
MS M5276651 SELENIUM = 103.40 0.6295
SD MSD276651 SW7471 MERCURY = 108.57 0.014
MS MS5276651 MERCURY = 103.62 0.014
OD-SO-A-04 SD MSD276654 SW6010 SILVER = 13.77 0.6306
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Location Sample Date Code LabID  Method Parameter Boolean % Recovery Reporting Limit Flag EPA Qualifier

OD-SO-A-04 11599 MS MS276654 SW6010 SILVER = 113.78 0.6306
OD-SO-C-3A MS2766513 SW8330 2-AMINO-4,6-DINITROTOLUENE = 106.67 420
SD MSD276651 2-AMINO-4,6-DINITROTOLUENE = 113.33 420
MS 13\182766513 4-AMINO-2,6-DINITROTOLUENE = 106.67 420
SD MSD276651 4-AMINO-2,6-DINITROTOLUENE = 120.00 420
’ 1,3-DINITROBENZENE = 110.00 420
MS MS2766513 1,3-DINTTROBENZENE = 103.33 420
2,4-DINITROTOLUENE = 106.67 420
Sb MSD276651 . 2,4-DINITROTOLUENE = 116.67 420
? 2,6-DINITROTOLUENE = 11333 420
MS MS2766513 2,6-DINITROTOLUENE = 103.33 420
SD MSD276651 OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE = 113.33 600
MS 13\182766513 OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE = 103.33 600
SD MSD276651 2-NITROTOLUENE = 113.33 600
MS iaszﬂ%su 2-NITROTOLUENE = 106.67 600
Sb MSD276651 3-NITROTOLUENE = 116.67 600
MS 13\182766513 3-NITROTOLUENE = 11333 600
4-NTTROTOLUENE = 103.33 600
SD MSD276651 4-NTTROTOLUENE = 113.33 600
MS :482766513 NITROBENZENE = 106.67 600
SD MSD276651 NITROBENZENE = 113.33 600
MS :482766513 HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE = 100.00 600
SD MSD276651 HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE = 106.67 600
MS 13\182766513 TETRYL = 70.00 420
SD MSD276651 TETRYL = 60.00 420
MS IJWSZ766513 1,3,5-TRINITROBENZENE = 96.67 420
SD MSD276651 1,3,5-TRINITROBENZENE = 9333 420
3
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Location Sample Date Code

OD-SO-C-3A 1/15/99

MS

sD

MS

Friday, June 25, 1999

LabID  Method

Parameter

MS2766513 SW8330
MSD276651
3

SW8331

MS2766513

2,4,6-TRINITROTOLUENE
2,4,6-TRINITROTOLUENE
PENTAERYTHRITOL TETRANITRATE

PENTAERYTHRITOL TETRANITRATE

Boolean

% Recovery

103.33

110.00

8333

10833

Reporting Limit Flag EPA Qualifier
420

420
6000

6000
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Holloman s.. force Base
20,000-Pound Open Detonation Unit

First Quarter 1999

Equipment Balnk Sample Results

Location Sample Date Code LabID  Method
FIELDQC 1/15/99 EB 27665*14 SW6010
SW8330

Parameter

SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENTUM
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
1,3-DINTTROBENZENE

2 4-DINITROTOLUENE
2,6-DINITROTOLUENE
OCTAHYDRO-1,3,5 7-TETRANITRO-1,3 5 7-TETRAZOCINE
2-NITROTOLUENE
3-NITROTOLUENE
4-NITROTOLUENE
NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3.5,7-TETRAZOCINE

TETRYL

Friday, June 25, 1999

Boolean Value Units Reporting Limit  Flag EPA Qualifier
ND 0 UG/L 10
ND 0 UGL 10
TR 86 UG/ 10
TR 0.7 UGL 5
TR 04 UGL 5
TR 0.9 UGL 10
TR 59 UGL 10
TR 1.2 UGL 20
TR 24 UG/L 3
TR 16 UG/ 20
ND 0 UG/L 5
™R 01 UGL 01
ND 0 UGL 03
TR 0.04 UGL 03
ND 0 UG/L 0.3
ND 0 UGL 03
ND 0 UGL 04
TR 0.1 UG 04
TR 0.09 UGL 04
ND 0 UGL 04
ND 0 UG/ 04
TR 02 UG/L 04
ND 0 UG/L 03
Page 1 of 2



Location Sample Date Code LabID  Method  Parameter Boolean Value Units Reporting Limit Flag EPA Qualifier
FIELDQC 1/15/99 EB 27665*14 SWB83I30 1,3,5-TRINITROBENZENE ND 0 UG/L 03
2,4,6-TRINITROTOLUENE ND 0 UG/L 03
SW8332 NITROGLYCERIN ND 0 UG/L 4
PENTAERYTHRITOL TETRANITRATE ND 0 UG/L 4
Friday, June 25, 1999 Page 2 of 2



APPENDIX B

Analytical Data



Holloman Ai. _rce Base
20,000-Pound Open Detonation Unit
First Quarter 1999
Analytical Sample Results

Location Sample Date Code LabID  Method Parameter Boolean Value Units Reporting Limit  Flag EPA Qualifier

OD-SO-A-01 1715199 N 27665*1 SW6010 SILVER TR 0.05 MG/KG 0.63

ARSENIC = 1 MG/KG 0.63 J
BARIUM = 299 MG/KG 12
BERYLLIUM TR 0.22 MG/KG 0.25
CADMIUM = 0.44 MG/KG 0.12
CHROMIUM = 26 MG/KG 0.63
COPPER = 29 MG/KG 25
NICKEL = 2.1 MG/KG 0.63
LEAD = 1.6 MG/KG 0.63
ANTIMONY = 0.74 MG/KG 0.63
SELENTUM TR 0.38 MG/KG 0.63
SW7471 MERCURY ND 0 MG/KG 0.014
SW8330 2-AMINO-4,6-DINITROTOLUENE ND 0 UG/KG 440
4-AMINO-2,6-DINITROTOLUENE ND 0 UG/KG 440
1,3-DINITROBENZENE ND 0 UGKG 440
2, 4-DINITROTOLUENE ND 0 UG/KG 440
2,6-DINITROTOLUENE ND 0 UGKG 440
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE  ND 0 UG/KG 630
2-NITROTOLUENE ND 0 UG/KG 630
3-NITROTOLUENE ND 0 UG/KG 630
4-NITROTOLUENE ND 0 UG/KG 630
NITROBENZENE ND 0 UG/KG 630
HEXAHYDRO-1,3 5-TRINITRO-1,3,5,7-TETRAZOCINE ND 0 UGKG’ 630
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Location Sample Date Code LabID  Method Parameter Boolean Value Units Reporting Limit  Flag EPA Qualifier

OD-SO-A-01 1/15/99 N 27665*1 SW8330 TETRYL ND 0 UGKG 440
1,3,5-TRINITROBENZENE ND 0 UGKG 440
2,4,6-TRINITROTOLUENE ND 0 UGKG 440

SW8332 NITROGLYCERIN ND 0 UGKG 6300
PENTAERYTHRITOL TETRANITRATE ND 0 UGKG 6300

OD-SO-A-02 276652 SW6010 SILVER ND 0 MGKG 0.58
ARSENIC = 16 MG/KG 0.58 J
BARIUM = 234 MG/KG 1.2
BERYLLIUM = 1.1 MG/KG 0.23
CADMIUM = 0.28 MG/KG 0.12
CHROMIUM = 29 MG/KG 0.58
COPPER TR 14 MG/KG 23
NICKEL = 27 MG/KG 0.58
LEAD = 1.9 MG/KG 0.58
ANTIMONY = 12 MG/KG 0.58
SELENTUM = 0.87 MGKG 0.58

SW7471 MERCURY ND 0 MG/KG 0.014
SW8330 2-AMINO-4,6-DINITROTOLUENE ND 0 UGKG 410
4-AMINO-2,6-DINITROTOLUENE ND 0 UG/KG 410
1,3-DINITROBENZENE ND 0 UG/KG 410
2 4-DINTTROTOLUENE ND 0 UGKG 410
2,6-DINITROTOLUENE ND 0 UG/KG 410
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,57-TETRAZOCINE =~ ND 0 UG/KG 580
2-NITROTOLUENE ND 0 UGKG 580
3-NITROTOLUENE ND 0 UGKG 580
4-NITROTOLUENE ND 0 UGKG 580
NITROBENZENE ND 0 UG/KG 580
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Location Sample Date Code

Lab ID

Method

Parameter

OD-SO-A-02 1/15/99

OD-S0-A-03

N

Friday, June 25, 1999

27665*2

276653

SW8330

SW8332

SW6010

SW7471

SW8330

HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL

1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENIUM

MERCURY
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
1,3-DINITROBENZENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
OCTAHYDRO-1.3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE
2-NITROTOLUENE

3-NITROTOLUENE

4-NITROTOLUENE

Boolean Value Units Reporting Limit  Flag
ND 0 UGKG 580
ND 0 UGKG 410
ND 0 UG/KG 410
ND 0 UG/KG 410
ND 0 UGKG 5800
ND 0 UG/KG 5800
TR 0.051 MG/KG 0.64
= 0.99 MG/KG 0.64
= 32 MG/KG 13
= 0.46 MG/KG 0.26
= 03 MG/KG 0.13
= 28 MG/KG 0.64
= 37 MG/KG 26
= 23 MG/KG 0.64
= 33 MG/KG 0.64
TR 0.26 MG/KG 0.64
TR 0.21 MG/KG 0.64
ND 0 MG/KG 0.014
ND 0 UGKG 450
ND 0 UG/KG 450
ND 0 UG/KG 450
ND 0 UGKG 450
ND 0 UG/KG 450
ND 0 UG/KG 640
ND 0 UG/KG 640
ND 0 UG/KG 640
ND 0 UG/KG 640

Page 3 of 14
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Location

Sample Date Code

Lab ID

Method

Parameter

OD-SO-A-03 1/15/99

OD-SO-A-04

Friday, June 25, 1999

N

276653

276654

SW8330

SW8332

SW6010

SW74T1

SW38330

NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL
1,3,5-TRINITROBENZENE

2,4 6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENTUM

MERCURY
2-AMINO-4,6-DINTTROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
1,3-DINITROBENZENE
2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE ~ ND

2-NITROTOLUENE

3-NITROTOLUENE

Boolean Value Units Reporting Limit Flag
ND 0 UG/KG 640
ND 0 UG/KG 640
ND 0 UGKG 450
ND 0 UGKG 450
ND 0 UGKG 450
ND 0 UG/KG 6400
ND 0 UGKG 6400
TR 0.025 MGKG 0.63
= 0.99 MG/KG 0.63
= 279 MG/KG 13
= 0.36 MGKG 028
= 0.23 MG/KG 0.13
= 27 MG/KG 0.63
TR 2 MGKG 25
= 22 MG/KG 0.63
= 14 MGKG 0.63
TR 0.52 MG/KG 0.63
TR 0.11 MG/KG 0.63
ND 0 MG/KG 0.014
ND 0 UG/KG 440
ND 0 UGKG 440
ND 0 UG/KG 440
ND 0 UGKG 440
ND 0 UG/KG 440
0 UG/KG 640
ND 0 UG/KG 640
ND 0 UG/KG 640
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Location Sample Date Code LablID Method

Parameter

OD-S0-A-04 1/15/99 N 276654 SW38330

Swa332

OD-S0-B-01 27665*5 SW6010

SW7471

SW8330

Friday, June 25, 1999

4-NTTROTOLUENE

NITROBENZENE
HEXAHYDRO-1.3,5-TRINITRO-1.3,5,7-TETRAZOCINE
TETRYL

1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENIUM

MERCURY
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
1,3-DINTTROBENZENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE

2-NITROTOLUENE

Boolean Value Units Reporting Limit  Flag
ND 0 UG/KG 640
ND 0 UG/KG 640
ND 0 UG/KG 640
ND 0 UG/KG 440
ND 0 UG/KG 440
ND 0 UG/KG 440
ND 0 UG/KG 6400
ND 0 UG/KG 6400
TR 0.1 MG/KG 0.63
= 0.75 MG/KG 0.63
= 249 MG/KG 13
= 043 MG/KG 0.25
= 017 MG/KG 0.13
= 33 MG/KG 0.63
TR 1.2 MG/KG 25
= 29 MG/KG 0.63
= 1.7 MG/KG 0.63
= -0.088 MG/KG 0.63
TR 022 MG/KG 0.63
ND 0 MG/KG 0.014
ND 0 UG/KG 440
ND 0 UGKG 440
ND 0 UG/KG 440
ND 0 UGKG 440
ND 0 UG/KG 440
ND 0 UG/KG 630
ND 0 UG/KG 630
Page 5 of 14
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Location Sample Date Code LabID  Method

Parameter

OD-SO-B-01 1715199 N 276655 Swsilo

SWa332

OD-SO-B-02 276656 SW6010

Sw7471

SW8330

3-NITROTOLUENE
4-NITROTOLUENE
NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENTUM

MERCURY
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2 6-DINITROTOLUENE
1,3-DINTTROBENZENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE

OCTAHYDRO-1,3.5,7-TETRANITRO-1,3,5,7-TETRAZOCINE

Friday, June 25, 1999

EPA Qualifier

Boolean Value Units Reporting Limit  Flag
ND 0 UGKG 630
ND 0 UGKG 630
ND 0 UG/KG 630
ND 0 UG/KG 630
ND 0 UGKG 440
ND 0 UGKG 440
ND 0 UG/KG 440
ND 0 UG/KG 6300
ND 0 UGKG 6300
ND 0 MG/KG 0.64
= 0.84 MG/KG 0.64
30.3 MG/KG 13
= 0.38 MG/KG 0.25
TR 0.076 MGKG 0.13
= 2.6 MG/KG 0.64
TR 22 MG/KG 25
= 24 MGKG 0.64
23 MG/KG 0.64
= -0.013 MG/KG 0.64
TR 03 MG/KG 0.64
ND 0 MG/KG 0.014
ND 0 UGKG 450
ND 0 UG/KG 450
ND 0 UG/KG 450
ND 0 UG/KG 450
ND 0 UGKG 450
ND 0 UGKG 640
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Location Sample Date Code LabID  Method Parameter Boolean Value Units Reporting Limit  Flag EPA Qualifier

OD-SO-B-03 1/15/9% N 27665*7 SW8330 OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE  ND 0 UGKG 620
2-NITROTOLUENE ND 0 UGKG 620
3-NITROTOLUENE ND 0 UGKG 620
4-NITROTOLUENE ND 0 UGKG 620
NITROBENZENE ND 0 UGKG 620
HEXAHYDRO-1,3,5-TRINTTRO-1,3,5,7-TETRAZOCINE ND 0 UGKG 620
TETRYL ND 0 UGKG 440
1,3,5-TRINITROBENZENE ND 0 UGKG 440
2,4,6-TRINITROTOLUENE ND 0 UGKG 440

Sw83aa NITROGLYCERIN ND 0 UGKG 6200
PENTAERYTHRITOL TETRANITRATE ND 0 UGKG 6200

OD-SO-B-04 27665*8 SW6010 SILVER TR 0.05 MG/KG 0.63
ARSENIC = [N MG/KG 0.63 J
BARIUM = 252 MG/KG 13
BERYLLIUM = 0.42 MG/KG 0.25
CADMIUM TR 0.076 MG/KG 0.13
CHROMIUM = 26 MG/KG 0.63
COPPER TR L5 MG/KG 2.5
NICKEL = 24 MG/KG 0.63
LEAD = 1.4 MG/KG 0.63
ANTIMONY = 0.74 MG/KG 0.63
SELENTUM TR 021 MG/KG 0.63

SW7471 MERCURY ND 0 MG/KG 0.014
SW8330 2-AMINO-4,6-DINITROTOLUENE ND 0 UGKG 440
4-AMINO-2,6-DINITROTOLUENE ND 0 UG/KG 440
1,3-DINITROBENZENE ND 0 UGKG 440
2,4-DINITROTOLUENE ND 0 UGKG 440
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Location Sample Date Code

Lab ID

Method

Parameter

OD-S0-B-04 1/15/99

OD-SO-C-01

N

276658

27665*9

Friday, June 25, 1999

SwWi330

SW8332

SW6010

SW7471

SwW8330

2,6-DINITROTOLUENE

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE

2-NITROTOLUENE
3-NITROTOLUENE
4-NTTROTOLUENE
NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL
1,3,5-TRINITROBENZENE

2,4, 6-TRINTTROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENIUM

MERCURY

2-AMINO-4 6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE

1,3-DINITROBENZENE

Boolean Value Units Reporting Limit  Flag
ND 0 UG/KG 440
ND 0 UG/KG 630
ND 0 UG/KG 630
ND 0 UGKG 630
ND 0 UGKG 630
ND 0 UG/KG 630
ND 0 UGKG 630
ND 0 UGKG 440
ND 0 UG/KG 440
ND 0 UGKG 440
ND 0 UGKG 6300
ND 0 UGKG 6300
ND 0 MG/KG 0.62
= 1.1 MGKG 0.62
= 412 MG/KG 12
= 0.5 MG/KG 0.25
= 0.24 MG/KG 0.12
= 32 MG/KG 0.62
TR 23 MG/KG 25
= 2.8 MG/KG 0.62
= 18 MG/KG 0.62
= 081 MG/KG 0.62
TR 0.17 MG/KG 0.62
ND 0 MG/KG 0.044
ND 0 UG/KG 440
ND 0 UG/KG 440
ND 0 UGKG 440

EPA Qualifier

Page 9 of 14



110 0] 23eg

(1144 DWON 0 aN

ovy OWOHN 1] aN

¥10°0 OWDON 100 R 18

£9°0 OWON vco ulL

£9°0 OWONW s00 il

£9°0 DWON sT =

£90 OWONW e =

14 OWDON 8T =

£9°0 DWON 133 =

[494] OWONW 1] aN

[741] OWONW 60 =

i DWON -4 4 =

[ £9°0 OWONW £l =
£9°0 OWONW 1] anN

0079 oWOHN 0 aN

0079 oWON 1] aN

oy ONON 0 an

ory DWON 1] aN

ory O/ON 1] aN

079 OWON . 0 aN

079 oWoN 0 aN

029 DWOHN 1] anN

079 OWON 0 aN

079 OWON 0 aN

079 DA/ON 0 aN

(1144 oWOHN 0 aN

(1144 oWON 0 aN

nyend vda Feid W] Sunaeday sinu() INjBA ugdjoog

ANANTOLOULINIA-9'T-ONINY-¥
ANINTOLOYLINIA-9 F-ONINY-T
AANYAN

WNINTTIS

ANOWIINY

avil

TIMOIN

Y3dd0od

WNINOYHD

WNINAvD

WITIAYEd

Wnve

DJINASUY

YIATS

ALVILINVYLAL TOLNHLAYIVINGd
NINADATOOULIN
ANANTOLOYLINIL-9'¥'T
ANIZNIAHOULINNL-S €]

TAYLIL

ANIDOZVULAL-L'S e 1-OWLINIYL-§'¢’ TOM%NE.—
ANIZNAGOYULIN

ANINTOLOYLIN-¥
ANINTOLOYLIN-€

ANANTOLOYLIN-T
ANIDOZVULAL-L'S 't [-OYLINVYLAL-L'S '€ [-OUAAHVLO0
ANANTOLOYLINIA-9T

ANANTOLOYLINIA-¥'T

0£€8MS

ILVLMS

0109MS

TEE8MS

0£E8MS

0F»$99LT

6+§99LT

J)atess

POYRW

arqsg

6661 ‘ST aunf ‘Aep]

10-2-0S4a0
N 66/51/1 10-2-0S-G0
3P0y NE(QIduss [TITEg|




Location Sample Date Code

Lab ID

Method

Parameter

OD-SO-C-02 1/15/99

OD-SO-C-03

N

2766510

2766511

SW8330

Sws332

SW6010

SW7471

SW8330

Friday, June 25, 1999

1,3-DINITROBENZENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE
2-NITROTOLUENE

3-NITROTOLUENE

4-NITROTOLUENE

NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL

1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENITUM

MERCURY

2-AMINO-4,6-DINTTROTOLUENE

Boolean

Value

ND

§ 58 & &8 & &85 838 &8 & & 8

it ] ]

0

0

51

0.64

04

59

6.1

49

54

Units
UGKG
UGKG
UG/KG
UGKG
UGKG
UGKG
UGKG
UGKG
UG/KG
UG/KG
UGKG
UGKG
UGKG
UGKG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MGKG
MG/KG
MG/KG
MG/KG

UG/KG

Reporting Limit  Flag EPA Qualifier

440

440

440

630

630

630

630

630

630

440

440

440

6300

6300

0.6

0.61

24

0.61

0.61

0.61

0.014
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Location

Sample Date Code

OD-S0-C-03

OD-SO-C-04

1/15/99

N

Lab ID

Method

Parameter

27665*11

27665*12

SW8330

SW8332

SW6010

SW74T1

4-AMINO-2,6-DINITROTOLUENE

1,3-DINITROBENZENE

2 4-DINITROTOLUENE

2,6-DINITROTOLUENE
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE
2-NITROTOLUENE

3-NITROTOLUENE

4-NITROTOLUENE

NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL

1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
NITROGLYCERIN
PENTAERYTHRITOL TETRANITRATE
SILVER

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COPPER

NICKEL

LEAD

ANTIMONY

SELENIUM

MERCURY

Friday, June 25, 1999

Baolean Value Units Reporting Limit  Flag
ND 0 UGKG 420
ND 0 UG/KG 420
ND 0 UGKG 420
ND 0 UG/KG 420
ND 0 UG/KG 600
ND 0 UGKG 600
ND 0 UGKG 600
ND 0 UGKG 600
ND 0 UG/KG 600
ND 0 UG/KG 600
ND 0 UG/KG 420
ND 0 UG/KG 420
ND 0 UGKG 420
ND 0 UG/KG 6000
TR 2900 UGKG 6000
TR 0.088 MG/KG 0.63
TR 0.49 MG/KG 0.63
= 288 MG/KG 13
0.44 MG/XKG 0.25
TR 0.063 MG/KG 0.13
= 1.6 MG/KG 0.63
= 2.7 MG/KG 25
= 16 MG/KG 0.63
= 1.3 MG/KG 0.63
= -0.15 MG/KG 0.63
TR 0.15 MG/KG 0.63
TR 0011 MG/KG 0.014

EPA Qualifier
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Location Sample Date Code LabID Method Parameter Boolean Value Units Reporting Limit  Flag EPA Qualifier

OD-SO-C-04 1/15/99 N 27665*12  SW8330 2-AMINOH4,6-DINITROTOLUENE ND 0 UG/KG 440

4-AMINO-2,6-DINTTROTOLUENE ND 0 UG/KG 440

1,3-DINITROBENZENE ND 0 UGKG 440

2,4-DINITROTOLUENE ND 0 UGKG 440

2,6-DINITROTOLUENE ND 0 UGKG 440

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE = ND 0 UG/KG 630

2-NITROTOLUENE ND 0 UGKG 630

3-NITROTOLUENE ND 0 UGKG 630

4-NITROTOLUENE ND 0 UGKG 630

NITROBENZENE ND 0 UGKG 630

HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE ND 0 UG/KG 630

TETRYL ND 0 UGKG 440

1,3,5-TRINTTROBENZENE ND 0 UG/KG 440

2,4,6-TRINITROTOLUENE ND 0 UG/KG 440

SW3332 NITROGLYCERIN ND 0 UG/KG 6300

PENTAERYTHRITOL TETRANITRATE ND 0 UG/KG 6300

OD-SO-C-3A 2766513  SW6010 SILVER ND 0 MG/KG 0.6
ARSENIC = 1.6 MG/KG 0.61 J

BARIUM = 52.5 MG/KG 12

BERYLLIUM = 0.59 MG/KG 0.24

CADMIUM = 0.25 MG/KG 0.12

CHROMIUM = 49 MG/KG 0.61

COPPER = 49 MG/KG 24

NICKEL = 44 MG/KG 0.61

LEAD = 42 MG/KG 0.61

ANTIMONY TR 0.34 MG/KG 0.6}

SELENIUM TR 0.29 MG/KG 0.61

Friday, June 25, 1999 Page 13 of 14



Location Sample Date Code

OD-SO-C-3A 1/15/99

N

LabiD

2766513

Method

Parameter

SWT74T1

SW8330

Swa3a

MERCURY

2-AMINO-4,6-DINTTROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
1,3-DINITROBENZENE

2,4-DINITTROTOLUENE

2,6-DINITROTOLUENE
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE
2-NITROTOLUENE

3-NITROTOLUENE

4-NITROTOLUENE

NITROBENZENE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE
TETRYL

1,3,5-TRIN[TTROBENZENE

2,4,6-TRINITROTOLUENE

NITROGLYCERIN

PENTAERYTHRITOL TETRANITRATE

Boolean

Value

ND

r4
=)

§ 3 & 8% 3535 8% 3 3% 3 3% 3838 3 8

0

0

Units
MG/KG
UGKG
UG/KG
UGKG
UGKG
UGKG
UGKG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UGKG
UGKG

UGKG

Reporting Limit  Flag

0.014

420

420

420

420

420

600

600

600

600

600

420

420

420

6000

6000

EPA Qualifier

Friday, June 25, 1999
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2-Am-DNT 2-amino-4,6-dinitrotoluene

4-Am-DNT 4-amino-2,6-dinitrotoluene

AFB Air Force Base

DQO data quality objective

EOD explosive ordnance disposal

EPA United States Environmental Protection Agency

HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

ID identification

pe/g micrograms per gram

mg/kg milligrams per kilogram

NCP National Contingency Plan

OD open detonation

RDX hexahydro-1,3,5-trinitro-1,3,5-triazine

QA quality assurance

QC quality control

Tetryl methyl-2,4,6-trinitrophenylnitramine

TNT 2,4,6-trinitrotoluene

UTL upper tolerance limit

Work Plan Final Work Plan Addendum
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20.000-Pound Open Detonation Unit Second Quarter 1999 Monitoring Report

1.0 INTRODUCTION

During the second quarter of 1999, Holloman Air Force Base (AFB) performed the sixth
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 explosives, and the analytical results were initially
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
activities, analytical results, evaluation of potential risk, and conclusions from the second quarter

1999 monitoring event.

2.0  FIELD OPERATIONS

Field sampling was conducted on April 8, 1999, within 24 hours of the detonation event that
occurred on April 7, 1999. A total of 12 soil samples were collected from three 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 was 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.

PROJECTS/HOL/20K/#Q299.DOC 09/17/99 1 September 1999
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Table 2-1. Second Quarter 1999 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 0.765 11.5 All
2 0.550 83 A8
3 0.301 4.5 AS
4 0.429 6.4 A6

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 0.793 15.1 B15
2 0.044 0.8 Bl
3 0.487 9.2 B9
4 0.554 10.5 B11
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 0.913 21.0 C21
2 0.865 19.9 : C20
3 0.946 21.8 C22
4 0.435 10.0 C10

PROJECTS/HOL/20K/#Q299.DOC 09/17/99 2 September 1999
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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.

The area sampled was based on wind data recorded at the time of the March 23, 1999, and the
April 7, 1999, detonations. The wind direction at the time of the March 23 detonation was 200
degrees with a wind speed of 6 knots. For the April 7 detonation the wind direction was 160
degrees with a wind speed of 5 knots. The assumption was made that any small particles from
the detonation event would fall out downwind of the detonation location. In addition, since the
prevailing wind direction was similar at the time of the December, January, March and April
detonation events, the sampling grid used for the April 8, 1999 second quarter monitoring event
also encompasses the area that should have been sampled for the first quarter 1999 event
(January 15, 1999). Figure 2-1 illustrates the strata layout and the sample locations associated

with the April 8, 1999, sampling event.

3.0 ANALYTICAL RESULTS

This section presents an evaluation of the QA/QC data associated with the analytical results for
the second quarter 1999 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 (EPA, 1986).

3.1 QUALITY ASSURANCE/QUALITY CONTROL SUMMARY

Quality control data were reviewed to determine usability and achievement of project data
quality objectives (DQOs). The review focused on field and laboratory blanks, matrix and
contro] 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.

PROJECTS/HOL/20K/4Q299.DOC 09/17/99 3 September 1999



Holloman Air Force Base
20,000-Pound Open Detonation Unit Second Quarter 1999 Monitoring Report

The explosives data (EPA SW-846 Methods 8330 and 8332) for this monitoring event are
reported to the method detection limit. A “J” qualifier signifying an estimated concentration was
assigned to concentrations reported below the sample-specific detection limit and above the
method detection limit. Explosive compounds that were not detected are reported with a “U”

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

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

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

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

with a “U” qualifier accompanying the sample detection limit.

3.2  RESULTS SUMMARY

Soil samples were collected and analyzed for the analytical parameters as specified in the

operating permit and outlined in Table 3-1. Complete analytical results are provided in

Appendix A along with the chain-of-custody records associated with the monitoring event. This

section provides a summary of these results and a comparison of the sample results from the site

to background values.

Table 3-1. Analytical Methods and Parameter

EPA SW-846 Method 6010 (Metals)

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium (total)

Copper

Lead

Nickel

Selenium

Silver

“EPA SW-846 Method 7471

Mercury

EPA SW-846 Method 8330 (Explosives)

2HAmino-4,6-dinitrotoluene

4-Amino-2,6-dinitrotoluene

1,3,5-Trinitrobenzene

1,3-Dinitrobenzene

2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Nitrotoluene

PROJECTS/HOL/20K/#Q299.DOC 09/17/99
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3.2.1

Table 3-1. Analytical Methods and Parameter (Concluded)

EPA SW-846 Method 8330 (Explosives)
(Concluded)
3-Nitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX
Tetryl

EPA SW-846 Method 8332
(Nitroamine Explosives)
Nitroglycerin

PETN
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-trinitrophenyinitramine

Explosives Results

Explosive compounds detected for this monitoring event were below the sample-specific

detection limit and were therefore assigned a “J” qualifier. Detections included the following:

1,3-dinitrobenzene was detected in all samples.

2,6-dinitrotoluene was detected in one sample within Stratum A (sample identification
[ID] number 02).

2-amino-4,6-dinitrotoluene (2-Am-DNT) was detected in three samples within Stratum A
(ID 01, 02, 04) and one sample within Stratum B (ID 01).

4-amino-2,6-dinitrotoluene (4-Am-DNT) was detected in all samples with the exception
of Stratum B (ID 03).

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) was detected in two samples
within Stratum A (ID 03, 04); two samples within Stratum B (ID 01, 03); and two
samples within Stratum C (ID 01, 04).

Nitrobenzene was detected in two samples within Stratum A (ID 01, 04); two samples
within Stratum B (ID 01, 04); and three samples within Stratum C (ID 02, 03, 04).

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) was detected in all samples.

Methyl-2,4,6-trinitrophenylnitramine (tetryl) was detected in two samples within Stratum
A (ID 01, 04).

PROJECTS/HOL/20K/#Q299.DOC 09/17/99 7 September 1999



Holloman Air Force Base
20,000-Pound Open Detonation Unit Second Quarter 1999 Monitoring Report

e 1,3,5-trinitrobenzene was detected in two samples within Stratum A (ID 02, 04); two
samples within Stratum B (ID 03, 04); and two samples within Stratum C (ID 02, 03).

e 2.4 6-trinitrotoluene (TNT) was detected in one sample within Stratum B (ID 03) and one
sample within Stratum C (ID 01).

Since no site-wide background upper tolerance limits (UTLs) éxist for explosives as a result of
the Holloman AFB Background Study for this site (Radian, 1997), the detected compounds were
carried forward to the risk evaluation phase. The maximum detected concentrations for
explosive compounds are presented in Table 3-2. The risk evaluation is described in Section 4.0

of this report.

32.2 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. Detections included the

following:

e Arsenic, barium, and lead were detected in all samples above the sample detection limit.
¢ Beryllium was detected in all samples below the sample detection limit.

e Cadmium was detected in all samples below the sample detection limit with the exception of
two samples within Stratum A (ID 01, 03).

e Chromium was detected in 11 samples above the sample detection limit, and in 1 sample
below the sample detection limit.

e Copper was detected in eight samples above the sample detection limit, and in four samples
below the sample detection limit.

e Nickel was detected in three samples above the sample detection limit, and in nine samples
below the sample detection limit.

- @ Silver was detected in 1 sample above the sample detection limit, and in 11 samples below
the sample detection limit.

e Selenium was detected in three samples above the sample detection limit, and in nine
samples below the sample detection limit.
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The metals analytical results were compared to the site-wide background UTLs. The maximum
detected concentrations for the metals that exceeded background UTLs and the associated UTLs
for the second quarter 1999 monitoring event are presented in Table 3-2. These metals were

carried forward to the risk evaluation (Section 4.0).

Table 3-2. Maximum Detected Concentrations of Explosives and Metals

Above Background
Maximum |Frequency | Site-wide
Detected of Background

Constituent Concentration | Detections UTLs'

Metals mg/kg mg/kg
Lead 7.0 12/12 Na
Copper 137 12/12 4.8
Silver 1.2 12/12 0.73

Explosives pgkg png/kg
1,3-Dinitrobenzene 371] 12/12 NA
2,6-Dinitrotoluene 2301 1/12 NA
2-Amino-4,6-dinitrotoluene 160 ] 4/12 NA
4-Amino-2,6-dinitrotoluene 190] 11/12 NA
HMX 1307 6/12 NA
Nitrobenzene 361] 7/12 NA
RDX 130) 12/12 NA
Tetryl 991 2/12 NA
1,3,5-Trinitrobenzene 721] 6/12 NA
2,4,6-Trinitrotoluene 2501] 2/12 NA

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

HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

J Estimated concentration reported below the sample detection limit
ng/kg micrograms per kilogram

mg/kg milligrams per kilogram

na not available

NA not applicable

RDX hexahydro-1,3,5-trinitro- 1,3,5-triazine

Tetryl methyl-2.4,6-trinitrophenylnitramine

UTL upper tolerance limit

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.
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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 noncarcinogenic and carcinogenic risk evaluation.

4.1 METHODOLOGY

The 20,000-Pound OD Unit is located in an isolated area of Holloman AFB. Access to the area
is restricted to authorized explosive ordnance disposal (EOD) personnel working at the site
during a detonation, and unauthorized entry is prevented by security fences and continuous
surveillance in addition to warning signs. The evaluation of potential risk was based on the
amount of soil ingested by the EOD personnel in a realistic, but conservative, exposure scenario.
This exposure scenario considered the frequency of detonations, the amount of time spent at the
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, which is a
conservative estimate as the actual number of detonations per year is approximately 7. 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 the detonation, so personnel are at the
site for 2 days per detonation (that is, a total of 20 days per year). However, this estimate is still
a very conservative assumption as the personnel are there for only a portion of each day before
and after detonation. It was also assumed that only half of the soil that is incidentally ingested is
obtained at the site. Finally, the exposure scenario assumed that the same personnel attend every
detonation for 5 years. Since only military personnel staff the EOD office, 5 years is a
conservative estimate as 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.

Copper and silver were the only inorganic constituents that exceeded background UTLs and were

therefore included in the evaluation to address the potential for cumulative effects.

The maximum detected concentration of lead, 7.0 milligrams per kilogram (mg/kg), was

compared to the EPA Region 6 Human Health Medium Specific Screening Levels (EPA, 1999)
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for the industrial exposure scenario (2,000 mg/kg), since no background UTL or toxicity values
have been established. Since the maximum detection is considerably less than 2,000 mg/kg, no

risk due to lead exposure is anticipated at the site.

The ten detected organic constituents (1,3-dinitrobenzene; 2,6-dinitrotoluene; 2-Am-DNT;
4-Am-DNT; HMX; nitrobenzene; RDX; tetryl; 1,3,5-trinitrobenzene; and TNT) were reported as
“J” qualified and were also included in the evaluation. Chronic toxicity values are not available
for the explosive compounds 2-Am-DNT, 4-Am-DNT, or tetryl, which are biotransformation
products, or metabolites, of TNT (RTECS, 1999). The maximum detected concentrations of
2-Am-DNT (160 micrograms per kilogram [pg/kg], 4-Am-DNT (190 pg/kg), and tetryl

(99 pg/kg), were less than the maximum detected concentration of TNT (250 pg/kg). These
detected concentrations of the TNT metabolites are well below the National Contingency Plan

(NCP) goals, indicating that no adverse effects are anticipated from exposure to TNT at the site.

The maximum detected concentration for each constituent was used to calculate risk; it was
conservatively assumed that the personnel are exposed to this maximum concentration
throughout the length of the exposure scenario described above. Table 3-2 presents the

constituents, their maximum detected concentrations, and their corresponding background UTLs.

4.2  RESULTS OF RISK EVALUATION

Table 4-1 presents the noncancer risk (i.e., hazard quotient) and cancer risk estimates for each of
the constituents, as well as the cumulative hazard index and cancer risk. The NCP risk range
goal is a hazard index of less than 1.0 and a cancer risk estimate less than 1.0 x 10 (Title 40 of
the Code of Federal Regulations, Part 300). Below these levels, no adverse effects are
anticipated. The total calculated hazard index for the 20,000-Pound OD Unit is 2.0 x 10*. All
of the individual hazard indices are well below 1.0. The total calculated cancer risk for the site is
6.1 x 10", RDX had the greatest individual cancer risk with a value of 4.0 x 10" . These levels
are all well below the NCP goals and indicate that no adverse effects are anticipated from

exposure to the 20,000-Pound OD Unit.
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Holloman Air Force Base
20,000-Pound Open Detonation Unit

e

Second Quarter 1999 Monitoring Report

Table 4-1. Hazard Index and Cancer Risk

Non- Oral
carcinogenic | Carcinogenic Oral Oral Slope Slope
Intake Intake Oral RID RfD Factor Factor | Hazard | Cancer
Constituent | (mg/kg/day) | (mg/kg/day) | (mg/kg/day) | Source | (mg/kg/day)-1 | Source |Quotient| Risk
Metals
Silver 4.7E-08 NA 0.005 IRIS NA NA | 94E-06 NA
Copper 5.4E-06 NA 0.037 Reg. 6 NA NA | 1.4E-04 NA
Explosives
1,3- 1.4E-09 NA 0.0001 IRIS NA NA | 1.4E-05 NA
Dinitrobenzene
2,6- 9.0E-09 NA 0.001 Reg. 6 NA NA | 9.0E-06 NA
Dinitrotoluene
2-Amino-4,6- 6.3E-09 NA NA NA NA NA NA NA
Dinitrotoluene
4-Amino-2,6- 7.4E-09 NA NA NA NA NA NA NA
Dinitrotoluene
HMX 5.1E-09 NA 0.05 IRIS NA NA | 1.0E-07 NA
Nitrobenzene 1.4E-09 NA 0.0005 IRIS NA NA |[28E-06] NA
RDX 5.1E-09 3.6E-10 0.003 IRIS 0.11 IRIS |} 1.7E-06 | 4.0E-11
Tetryl 3.9E-09 NA NA NA NA NA NA NA
1,3,5- 2.8E-09 NA 0.03 IRIS NA NA |9.4E-08 NA
Trinitrobenzene
2,4,6- 9.8E-09 7.0E-10 0.0005 IRIS 0.03 IRIS | 2.0E-05]2.1E-11
Trinitrotoluene
Total:| 2.0E-04 | 6.1E-11
Notes:
1.0E-3 1.0x 10°=0.001
HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
RDX hexahydro-1,3,5-trinitro-1,3,5-triazine
Tetryl methyl-2,4,6-trinitrophenylnitramine
IRIS EPA Integrated Risk Information System. On-line. May 25, 1999.
mg/kg/day milligrams per kilogram per day
NA not applicable or cancer slope factor has not been derived by EPA
Reg. 6 EPA Region 6. Human Health Medium Specific Screening Levels. April 1999.
RfD reference dose
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Holloman Air Force Base
20.000-Pound Open Detonation Unit Second Quarter 1999 Monitoring Report

50 CONCLUSION

The results of comparing the second quarter 1999 monitoring data (sixth 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 four quarterly monitoring events to determine if

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

PROJECT NUMBER 340F01 5100

FIELD GROUP

_ ENT SAMPLE ID'S:
“#YELD GROUP:
SEQUENCE ¥ :

DATE COLLECTED:
TIME COLLECTED:

1,3-Dinitrobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-amino-4,6-Dinitrotoluene

4-amino-2,6-Dinitrotoluene

- AMX

Nitrobenzene

2-Nitrotoluene

3-Nitrotoluene

4-Nitrotoluene

RDX

Tetryl
,5-Trinitrobenzene

2,4,6-Trinitrotoluene

Nitroglycerin -~

PETN

Antimony

Barium

Beryllium

Cadmium

Chromium

Copper

Nickel

Silver

Arsenic

Lead

Mercury

Selenium

Moisture

UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
UG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/XG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
#MG/KG-DRY

L3

Technologies, Inc. 05/27/99 STATUS :FINAL PAGE 1

PROJECT NAME FOSTER WHEELER/HOLLMAN AFB/ 20,000 COMPLIANCE
LAB COORDINATOR Kim Johnson

OD-0S-A-01 OD-0S-A-02 OD-0S-A-03 OD-0S-A-04 OD-0S-B-01

27772 27772 27772 27772 27772
1 2 3 4 5
04/08/99 04/08/99 04/08/99 04/08/99 04/08/99
10:00 10:10 10:20 10:30 10:50

METHOD
SW8330 183 10 8J 373 257
BWe330 4300 440U 3900 4700 480U
SWe330 430U 2309 3500 4700 480U
Sweiio 449 753 3500 1600 633
SWB330 173 407 68J 1909 339
BWe330 6200 620U 473 1309 82J
SWe330 1sJ 620U 560U 240 229
BWB330 6200 620U 560U 670U 680U
SwWe330 620U 620U 560U 670U 680U
SwWeiao 6200 6200 S60V €700 6800
SWB330 229 957 82J 1200 637
SW8330 173 440U 350U 957 4800
SwWeilo 430U 723 3500 $5J 480U
SWe330 4300 440U 3sovu 470U 480U
SW8332 15000 16000 14000 17000 17000
SWe332 15000 16000 14000 17000 17000
SW6010 0.016v 0.016v 0.01€0 0.0160 0.0160
SWe010 23.4 23.3 © 23.6 23.0 28.6
BW6010 0.086B 0.0758 0.044B 0.06€B 0.068B
SWE010 0.0020V0 0.10R 0.00200 0.040B 0.027B
SW6010 1.4 1.7 0.88B 1.9 1.8
8We010 0.788 A 137 1.1 1.1B 0.86B
SWe010 0.588 1.38 0.7%8 1.4B 1.2p
SW6010 0.543 0.798 0.32B 0.778 0.79B
EW7060 0.67* 0.79* 0.53*8 0.89* 0.67*
EW7421 1.1 0.88 0.98 ' 1. 0.%0
EW7471 0.018U7 0.01907 0.0160 0.0200 0.0200
EW7740 0.37BNS 0.3SBNS 0.28BNS 0.78RS 0.56BNS
D226 19 20 10 25 27

0uG005



Katalyst Analytical

PROJECT NUMBER 340F01 5100
FIELD GROUP

“wwasENT SAMPLE ID'S:
FIELD GROUP:
SEQUENCE #:

DATE COLLECTED:
TIME COLLECTED:

Technologies, Inc. 05/27/99

STATUS :FINAL PAGE 2

PROJECT NAME FOSTER WHEELER/HOLLMAN AFB/ 20,000 COMPLIANCE

LAB COORDINATOR Kim Johns

OD-0S-B-02
27772
6
04/08/99
11:00

METHOD
SWB330 00
EWB330 4400
SwWB330 4400
SWB330 4400
SW8330 783
SWB330 6200
SWe330 6200
SW8330 620U
§We330 620U
EwWe330 620U
Swe330 853
SW8330 4400
SWE330 4400
'SHB330 4400
Swe332 16000
SW8332 16000
SW6010 0.01€0
SW6010 27.0
SWe6010 0.10B
SW6010 0.075B
SW6010 2.3
SW6010 2.8
SW6010 1.63
EW6010 1.0B
SW7060 0.73e
sW7421 1.2
SW7471 0.0190
SW7740 0.97+N
D2216 20

PARAMETERS UNITS
1,3-Dinitrobenzene UG/KG-DRY
2,4-Dinitrotoluene UG/KG-DRY
2,6-Dinitrotoluene UG/KG-DRY
2-amino-4,6-Dinitrotoluene UG/KG-DRY
4-amino-2,6-Dinitrotoluene UG/KG-DRY
HMX UG/‘KG-DRY
Nitrobenzene UG/XG-DRY
2-Nitrotoluene UG/KG-DRY
3-Nitrotoluene UG/KG-DRY
4-Nitrotoluene UG/KG-DRY
RDX UG/KG-DRY
Tetryl UG/KG-DRY
5-Trinitrobenzene UG/KG-DRY
2,4,6-Trinitrotoluene UG/XG-DRY
Nitroglycerin o UG/XG-DRY
PETN UG/KG-DRY
Ant imony MG/KG-DRY
Barium MG/KG-DRY
Beryllium MG/KG-DRY
Cadmium MG/KG-DRY
Chromium MG/XG-DRY
Copper MG/KG-DRY
Nickel MG/KG-DRY
Silver MG/KG-DRY
Arsenic MG/KG-DRY
Lead MG/KG-DRY
Mercury MG/XG-DRY
Selenium MG/KG-DRY
Moisture &

on

OD-0S-B-03
27772

7

04/08/99
11:10

187
510U
510U
510U
5100

743
7400
7400
7400
740U

913
5100

867
a50J

18000
18000
0.0160
22.3
0.0735

0.15B

0.022U0
0.42B+N

32

OD-0S-B-04
27772

8

04/08/99
11:20

207
430U
430U
4300
1109
6200

173
6200
6200
6200

407
4300

asJ3
4300

15000
15000
0.0160
30.4
0.13B

0.11B

0.018U0
0.37BNS

19

OD-0S§-C-01
27772

9

04/08/99
11:30

16J
560U
560U
560U
1309
703
7900
7900
790U
790U
86J
560U
560U
1600
20000
20000
0.0160
59.1
0.28B

0.33B

0.0240
0.68BNS

b X

OD-0§-C-02
27772

10
04/08/99
11:40

180
520U
S200
5200
1403
750U

367
7500
750U
7500
1300
S20U0

300
5200

13000
1900U
0.016U
67.8
0.38B

0.17B

0.022U0
0.23BNS

33

060006



Katalyst Analytical Technologies, Inc. 05/27/99

PROJECT NUMBER 340F01 5100
FIELD GROUP

CLIENT SAMPLE 1ID'S:
FIELD GROUP:
SEQUENCE #:

DATE COLLECTED:
TIME COLLECTED:

PROJECT NAME

LAB COORDINATOR

1,3-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-amino-4,6-Dinitrotoluene
4-amino-2,6-Dinitrotoluene
HMY

Nitrobenzene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene

RDX

Tetryl
1,3,5-Trinitrobenzene
2,4,6-Trinitrotoluene
Nitroglycerin

PETN

Antimony

Barium

Beryllium

Cadmium

Chromium

Copper

Nickel

Silver

Arsenic

Lead

Mercury

Selenium

Moisture

UNITS METHOD

UG/KG-DRY SW8330
UG/KG-DRY EWB330
UG/KG-DRY SWB330
UG/KG-DRY SW8330
UG/KG-DRY SWB330
UG/KG-DRY £WB330
UG/KG-DRY SEWB330
UG/KG-DRY SWB330
UG/KG-DRY SWB330
UG/KG-DRY SW8330
UG/KG-DRY SWB330
UG/KG-DRY SWB330
UG/KG-DRY SWe330
UG/KG-DRY SWE330
UG/KG-DRY SW8332
UG/KG-DRY SwW8332
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY SW6010
MG/KG-DRY EW6010
MG/KG-DRY §W7060
MG/XG-DRY EW7421
MG/KG-DRY EW7471
MG/XG-DRY SW7740
L] D2216

STATUS :FINAL PAGE 3
FOSTER WHEELER/HOLLMAN AFB/ 20,000
Kim Johnson

OD-0s-C-03

27772
11

04/08/99

11:50

is8J

440U

440U

440U

43

6300

353

630U

€30U

630U

663

440U

283

440U

1600U

1600U

0.0160

56.0

0.308

0.198

3.1°5

4.3

0.018UT

0.94+N

31

0D-0S-C-04
27772

12
04/08/99
12:00

213
600U
€00U
600U
1003

723
177
860V
860V
860U
1103
€00U
€00U
€00U
22000
2200V

0.0160
34.5

0.10B

0.42B8

0.026U0
0.56BNS

42

COMPLIANCE

OD-0S-A-03D
27772

13

04/08/99
12:10

227
430U
4300
430U
1200
6100

173
610U
6100
610U

66J
430U

247
430U

1500U
1500V

0.0160

0.061B

0.188

85.1

2.28

0.658
0.80°5

1.1
0.018U0
0.000540+K

b ]

060007



07/13/88  14:00

Katalyat Analytical Technologies, Inc., 05/05/99%
PROJECT NUMDGR 340f01 K100

PITLD GROUP

T3090 892 5232

KATALYST

STATUS FINAL PACE 4
PROJBCT NAME FOSTER WHERLER/HOLLMAN Arg/ 20,000 COMPLIANCE

LAB COORDINATOR XIM JOHNSON

CLIENT SAMPLE ID'S:
rIETD GROUF:
SEQUENCE #:

DATE COLLECTED:
TIME COLLECTED:

1,3-dinitrobenzene
2,4-Dinitrotuluene
2,6-0inserotolucne
2-amino-4,§-linitrotoluene
t-amino-1, s-pinseracoluene
X

Nitrobenzene
2-Nitretoluenc
i-Nitrotoluene
4-Nitratoluene

RDX

Tetryl
1,3,5-Prinitrobanwnne
2,4,8-TTrinitrotolummne
Nitzoglycerin

PETN

Antimeny, total
Arwunic, tocal

parium, cotal
geryliium, totul
Cadmiwe, toral
Curomium, cozal
Covper, tulal

Lead, total
Nickal.tosal
fRaleaium, votal
$ilverx, toral

Mercury, total

UNITE

w/L
/L
o/t
we/L
wi/L
/L
oG/L
/L
/L
wi/ b
/L
oe/L
Be/L
UG/L
wi/L
/L
us/.
/L
ve/L
/L
oc/L
os/L
v/
w3/l
/L
09/L
wi/L

W/

METHOD

EWE110
sWAN3D
§We330
L FEL
SWR310
EwWal30
Swe3in
$We1l0
SWEN3O
W83 0
§W3330
$WeJ2a0
SWE330
SWE 33V

BWi3I12

§W8332

S$NE0L0
£WE010
SWARLD
§W6010
E0L0
8¥EQ10
ERR0L0
gwGolo
aWEoL0
SWE010
swéo1e

w7470

e

CD-EB-01

a2
14

04/08/98

-} X137

0.12

2.3V

0.30

0.057

0.80

c.a87

a.s5U

1w

3.3

2.00

1.29

1.1

0.408

0.66T

6.030V

¢

000008
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INORGANIC ANALYSIS DATA SHEET QUALIFIERS

The various forms include columns for data qualifiers. The inorganic column headings, with allowsd qualifiers or designations,

are as follows:

Column C tConcentration) Qualifiers

U-

B-

'I'his flag indicates the parameter was analyzad for, but not detected above the rzporting limit.

This flag indicates the parameter concentration was grca:er than or equal to the Instcrument Detection Limit

(IDL) but less than the reporting limit. <

Column Q (Quality Control) Qualifiers

E-

This flag indicates the reported value is estirnated, due to the presence of an interference. An explanatory note
is included in the case narrative, to give additional infonnation.

. This flag indicates the duplicéte injection precision was pot met.

This flag indicates the duplicate asalysis is aot within the 20 percea: Relative Perceut Difference (% KPD)
control limits.

This flag indicates the spike sample recovery is not within the 75-125% iecovery control iimits. It is an
indicator of matrix interference.

This flag indicates the reported value was determined by the Method of Standard Additions (MSA).

- This flag indicates the correlation coefficient for MSA is less than 0.995. It is an indicator of matrix

-

interference.

This flag indi;zts the post-digestion spike for furnace AA analysis is outside the conmrol limit (85-115%),
while the swaple absorbance is less than 50% of spikc absorbance. It is an indicator of mawix interference.

Note that qualifiers *S", "W", and "+ * arz mutually ex"u.sxve No combination of these qualifiers may appear in the same column

for an apalyte,

Additional qualifiers may be used, but they must be clearly defined in the case narrative.

Column M (Method) Designations

ICP

Flame AA

Fumace AA

Analyte not requm:d to be analyzed
Titrimetric

ICP when Microwave Digestion is used

. Flame AA when Microwave Digestion is used

Furnace AA when Microwave Digestion is used
Manual Cold Vapor AA

Automated Cold Vapor AA

Semi-Automated Spectrophotometric

Manual Spectrophotometric

000009



KATLLYST | _RLABUSEONLY  Chain of Custo / Record

ANALYTICAL TECHNOLOGIES, INC. Pro]e<31 Number: e 19584
8901 N. Industrial Road * Suite 100 * Peoria, IL. 61615 = - *
Phone: (309) 589-8000 + Fax: (309) 692-5232 Due Date: .
Company: LFasZer (lhee Ler Sample Type: Container Type: bl
Address: < 5// /éf/(ﬁ/-/f AL S ?Ef-;famqr Z 1. Water P - Plastic
> 0 2. Soll G - Giass
224, E LA I 3. Sudge  V-VOC v
4, Oil w
Phone #: (DY - 0S76 Fox#: (88) 479 24/ 5. Tissue o
. _2& OO0 677 /. Other: .
P.O. # ” IMP L' Kle- Preservative: o
Client Contact: _L2AuUs £, == 0 1.-None ~ 3.HNO3 /(¥ i
Project # / Location: 2720 Conmpotic uce. 2.H2504 4. NaOH £
Sample 1.D. Sample Container Sampling Preser- TXF+2 Comments
(10 Characters ONLY)| Type Size Type No. Date Time vative Lab 1.D.
co=Lo A-WD| F \fn, | G | U |9-g-99 /2000 | | %13
L9000 il
op-EB8-01 | [ |5emtlG/P | 2 lye-22l07:95] 1 | *I4
Relinquished By: Date:/.2- AR ~ 79 | Recelved by. pate:{ - {3 ¥ | TURNAROUND TIME:  FOR LAB USE ONLY
. 74 Mer C é%./" / Time: /500 Q{ ‘ D Time: C‘ 30 [ RUSH: day Samples Recelved Chlled
Relinquished By: Date: - - Received For Lab By: Date: turnaround ] ves
e : Trme: : <1 ROUTINE I No
SPECIAL INSTRUCTIONS: JA//’/ e # /(/\J"?751 3/(/”2‘ 7‘.-7&75' . Copies: While - Cient Canary - Lab Receiving Pink - Lab File  Goldervod - Retained by Sompler

FAX geSults o . GosD 9 79- 204/



Chain of Custow, Record

IKATALYST FUR LAB USE ONLY -
ANALYTICAL TECHNOLOGIES, INC. ' Pro]ecf Number: : G R ] (? 5 8 3
D201 - T Sond - Sl 100 P 11t DusDate: -
Compony: /05l er Clhee oy Ve Ay Sample Type: Conlaliner Type: .
Address: .2 HAAL Aorase 1. Water P -Plastic
/ 7 2. Soil G - Glass
A, AU P37 30 L e voves o
4. Oil
Phone#: ORDY77-_ 05 2 Fax#: (sa9y77- 3?‘2. 5. Tissue g
PO.# RO, P00 F  Coppliance Other: o
L7 Preservative: o
Client Contact: _ DAve £/ == ue 1.None 3.HNO3
Project # / Location: XC,. A0 C il i102 2.H2504 4. NOOH i
Sample 1.D. Sample Container Sompling Preser- ECTYN Comments
(10 Characters ONLY)| Type Size Type Na. Date Time vaotive Lab 1.D.
OD~50~-4 -0/ 2 ia& 67 / §-S-7\0 el / |
00-50-g-02| A 8oz | (5 | ) ly#gltoup| | | *2
ov-So-4-03 | 2 |Eg2 | G | | [gL210c20) | | %D
p-50-s-04| A Koz | G | 1 |pprdiorzel 1 | *H4
Op=sn=-5-0/| A Koz | G | 1 |po-s0p0250| | | *¥5
ob~50-8-021 X War | G |/ ly#Wl100] | | *6
op~sc-p-03 | A oz | (o |/ lyrpplrsw | | | *7F
0p-$0-p-0y| A 84 | Gg | /| lpe-\ypr20) | | *8
ou=50 -0/ A 8oz | G |/ lypHpize] | | #9
op-50-c-02\ A Koz | G |/ |lyp-2ryriyol | | *]0
ov-So-c-03| 2 |80z | & | | lpepliizsol [ | *I)
ov-s¢ ~c oyl L & | (5 | 1 lrpi2:00] 1 | ¥
Relinquished By: Datey/2-AFK - 79 | Recelved By: DateAf - /3 G| TURNAROUND TIME:  FOR LAB USE ONLY
—5—/’ o (Vond Tme: /.5 00 (\‘“ﬁ ) N Time: Cl . a O [ RUSH: day Samples Recelved Chilled
Relinquished By: Date: Recelved For Lab By: Date: - - turnaround [ ves
B4 ROUTINE ] No
Time: Time:

SPECIAL INSTRUCTIONS: [’/ . g /(.,« H N 576 992 7338

FAX ReSalts #o. (505)979- 208/

Copies: White - Cient  Conary - Lab Receiving Pink - Lab File  Goldervod - Reloined by Sompiet



KAY “YJT SAMPLE RECEIPT Fom;;

All No responses are to be described in the Details/Comments Section.

Delivery Method:O Drop Off O Commerical Carrier(UPS, FEDEX, etc.)
-oject f"OST TR LL) BRESIER  Cooler l of )
Shipping Container # (KAT / Other):
Received (date time) j\[ - 13_({ ¢ S Yab) By:
Opened (If different) By:

Preliminary Examination Checklist

Did the shipping container arrive with an air bill/shipping slP?...ccoveeeeeereenninissiininciiniienns Yes /No NA
If applicable, carrier name & air bill #:_ ) PS 31 ( H9 2 17133,
(Place any shipping documentation in file folder)

Were custody seals on the outside of the shipping CONLAINEr? .. e cemcecuincierccncnnrireiecnnne. (e No*

If Yes, a: Were the custody seals intact Uupon arrival?.........ceeeceececuececnniensnemseeescncnensiecnesens {es) No*
b: Enter the Seal Date and Name(enter “NA” if not available): 1R

Was the Chain of Custody (COC) documentation provided with the shipment?.........c..ccc..... (e2 No*

If Yes, a: Was the COC fully executed in ink by the ShipPer.........omveeeeseerereereeesensensrennne (Y&s) No*
b: Was the COC properly signed as received by the Laboratory..........ccccoveviuvunuiennee Qes) No*
c: Was the project identifiable from the COC......ccoirinniiiccccncntcccersceecene No"

If No, how was this determined?

What was the temperature in the Cooler? "{ °Deg C. p

Were samples received within criteria of 2-6° Deg C2......ooveerereorierererreesesensisescescassanessenens Yes /No*
(Processed Water/Wastewater are excluded from the temperature criteria)

- Did the cooler contain ICET...... oo iieeiiiecceriniieen ettt sssessnsenessessasessenesnnes Yes /No*

Sample Examination & Check-In Checklist

Were samples packaged in conformance to generally accepted practices?......cccccocevreeecinene % No*

Did all sample containers arrive intact and s€aled?...........oceceeeeeeerreeeninniniereieereesennaneeenens No*

Did all sample containers have secure and completed labels?...........cocovveerereecicerreneeceenrnenen Yes) No*
If sample containers possessed tags, circle: Tagsonly Tags + Labels

Were caps of individual bottles/vials free from tape and/or custody seals?...........ccovcceeeuereneee Xes) No*

Did all labels and/or tags agree with COC?.......uouimrrircrmermecrecninrnssasenescsemsencssisiaesesssencsssenss es) No*

Were QC samples InCIUAEd?......ueeueeciirerencmensiesiisccnceesrassssensastsisasieeeesescsnsnssssssssnsssones Yes @

Did pH checks confirm indicated preservations? (if applicable)........coceeereevvecrcnininncneniesanans es No

Did volumes, containers, & preservatives seem appropriate to indicate tests?........ccocovveunnne No*

Were VOA vials (waters) free from bubbles? (if applicable).....c.ooeeiierrciiie Yes No* @

If any No*, Proceed with Login (Y /N) Project Manager: Date:

Details/Comments:
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APPENDIX B

Risk Evaluation Calculation Sheet



EOD Exposure Scenario

Noncarcinogenic Risk:

IRS
C-EF-ED- 06°-FC
Intake (mg/kg/d)=
(mg/kg/4) BW, - AT,
Intake
HQ=
R/D,
Carcinogenic Risk:
IRS
C-EF-ED- O6"-FC
Intake \mg/kg/d)=
(mg kg /4) BW, - AT,
CR = Intake -CPS,

Exposure Variables Value Symbol
Hazard quotient Calculated HQ
Cancer risk Calculated CR
Constituent concentration (mg/kg) Analyte-specific C
Conversion factor (mg/kg) 108 108
Reference dose oral (mg/kg/d) Analyte-specific RfD,
Slope factor oral [(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 (unitless) 0.5 FC

d = day

kg = kilograms
mg = milligrams
Y = year





