Orbital ATK

October 28, 2016 Div of Waste Management
and Radiation Control

Mr. Scott T. Anderson, Director
Utah Department of Environmental Quality OCT 2.7 2016

Division of Waste Management and Radiation Control Dﬁ#’[/{/—Z&/&’O/ 5?2/
. ——eilil]

P.O. Box 144880
Salt Lake City, UT 84114-4880

Re: Addendum RFT Report for Group 10 SWMUs
SWMUs SP-16, -18, -19, -29, and -30
ATK Launch Systems Inc. - Bacchus
UTD001705029
DSHW-2016-010905

Dear Mr. Anderson:

An RFI report was submitted to the Division on October 4, 2016 for a eight of the Group 10
SWMUs (SP-9, -11, -12, -14, -21, -22, -28, and SA-5). Since that submittal additional laboratory
data has been received and evaluated for five additional SWMUSs (SP-16, -18, -19, -29, and -30).
Four of these units only required the evaluation of soil pH levels. In addition, the data validation
report was not included with the initial submittal. That report is included in this letter addendum
report. Electronic copies of the report and laboratory results (in a searchable electronic format) are
on a CD included with this report.

Should there be any questions or comments concerning this Submittal, please contact Ron Bowlin
of my staff at 801.251.4865.

1 certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Sincerely,

Manager, Environmental Services

cc: B. Maulding, DSHW
D. Larsen, DSHW
E. Baiden, DSHW

ATK Launch Systems, Inc. e 5000 South 8400 West WVC, UT 84120 e (801)251-3098
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR:

ANALYZED BY:

ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ATK Launch Systems
Analytical Chemistry Laboratory
P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name:

Project:

Sample Delivery Group:

Ron Bowlin

Lab Analysis - Env Waste - Bacchus

1606002
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Sample Delivery Group: 1606002

Sample No. Client No.
Test Requested
1606002-01 1516152A

EPA 314.0
MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-02 1S16152B

EPA 314.0

MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-03 1516152C

EPA314.0
MOISTURE

SW-846, 3050B

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-04 1S16153A

EPA314.0

MOISTURE

SW-846, 3050B

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-05 1S16153B

EPA 314.0
MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

Received Collect Date/Time
Sample Description Matrix
06/01/16 05/31/2016 10:00:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:05:0
Perchlorate - lon Chromatography Sail
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:10:0
Perchlorate - lon Chromatography Sil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:20:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:25:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Soll

Explosives Analysis
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Sample Delivery Group: 1606002

Sample No. Client No.
Test Requested
1606002-06 1516153C

EPA 314.0
MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-07 1S16154A

EPA 314.0

MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-08 15161548

EPA314.0
MOISTURE

SW-846, 3050B

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-09 1816154C

EPA314.0

MOISTURE

SW-846, 3050B

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-10 1S16155A

EPA 314.0
MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

Received Collect Date/Time
Sample Description Matrix
06/01/16 05/31/2016 10:30:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:35:0
Perchlorate - lon Chromatography Sail
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:40:0
Perchlorate - lon Chromatography Sil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:45:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil
06/01/16 05/31/2016 10:50:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Soll

Explosives Analysis
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Sample Delivery Group: 1606002

Sample No. Client No.
Test Requested

1606002-11 15161558

EPA 314.0
MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-12 1516155C

EPA 314.0

MOISTURE

SW-846, 30508

SW-846, 6010C (Solids)
SW-846, 7471A

SW-846, 8330A

SW-846, 8330A Mod (Solids)

1606002-13 1516156

EPA314.0
MOISTURE

SW-846, 3050B
SW-846, 6010C (Solids)
SW-846, 7471A
SW-846, 8330A

Received Collect Date/Time
Sample Description Matrix

06/01/16 05/31/2016 10:55:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil

06/01/16 05/31/2016 11:00:0
Perchlorate - lon Chromatography Soil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil
Explosives Extraction Soil
Explosives Analysis Soil

06/01/16 05/31/2016 11:05:01
Perchlorate - lon Chromatography Sil
Percent Moisture Soil
ICP/GFAA Metals Digestion Soil
Metals Analysis by ICP - 6010C Soil
Mercury Analysis Soil

Soil

Explosives Extraction

Printed:
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Sample Delivery Group: 1606002

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606002-13 1816156 06/01/16 05/31/2016 11:05:0
SW-846, 8330A Mod (Solids) Explosives Analysis Soil
Certified By: ﬁ/(%‘%ﬂ/ 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:
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Listing of Results by Sample
Sample Delivery Group: 1606002

Client Sample ID:
Sample Description:

1S16152A

ATK-Bacchus - Group 10 Soil Remediation [SP-19]

Laboratory Sample ID:

Date Sampled:

1606002-01

05/31/16 10:00

Moisture:  11.5%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0113 0.0452 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 1.5 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.3 1.3 1 MTB 06/16/16
7440-39-3 BARIUM 75.6 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.2 ug/g 1.1 5.7 1 MTB 06/16/16
7439-92-1 LEAD 42.1 ug/g 2.3 1.3 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 16.9 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.1 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 104 % » KMS
Client Sample ID: 1S16152B Laboratory Sample ID: 1606002-02
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:05
Moisture:  12.6%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0114 0.0458 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 12.6 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.3 1.4 1 MTB 06/16/16
7440-39-3 BARIUM 80.7 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.1 ug/g 1.1 5.7 1 MTB 06/16/16
7439-92-1 LEAD 46.6 ug/g 2.3 1.4 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 17.2 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16152B Laboratory Sample ID: 1606002-02
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:05
Moisture:  12.6%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 101 % » KMS
Client Sample ID: 1S16152C Laboratory Sample ID: 1606002-03
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:10
Moisture:  12.7%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.0115 0.0458 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 12.7 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 23 11.5 1 MTB 06/16/16
7440-39-3 BARIUM 70.4 ug/g 0.2 1.2 1 MTB 06/16/16
7440-43-9 CADMIUM 0.1J ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 18.7 ug/g 1.2 5.7 1 MTB 06/16/16
7439-92-1 LEAD 36.5 ug/g 23 11.5 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 17.2 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY u mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX u mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.12 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN u mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 100 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16153A Laboratory Sample ID: 1606002-04
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:20
Moisture:  10.7%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0112 0.0448 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 10.7 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod: ~ SW-846, 6010C (Solids) ~ Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.2 1.2 1 MTB 06/16/16
7440-39-3 BARIUM 88.6 ug/g 0.2 11 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 20.9 ug/g 1.1 5.6 1 MTB 06/16/16
7439-92-1 LEAD 40.2 ug/g 2.2 1.2 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 16.8 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % » KMS
Client Sample ID: 1S16153B Laboratory Sample ID: 1606002-05
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:25
Moisture:  10.4%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.0112 0.0446 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 10.4 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 22 11.2 1 MTB 06/16/16
7440-39-3 BARIUM 84.5 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 20.9 ug/g 1.1 5.6 1 MTB 06/16/16
7439-92-1 LEAD 32. ug/g 22 11.2 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 16.7 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.6 1 MTB 06/16/16
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16153B Laboratory Sample ID: 1606002-05
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:25
Moisture:  10.4%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % » KMS
Client Sample ID: 1S16153C Laboratory Sample ID: 1606002-06
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:30
Moisture:  12.6%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.0114 0.0458 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 12.6 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 23 11.4 1 MTB 06/16/16
7440-39-3 BARIUM 751 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 20.1 ug/g 1.1 5.7 1 MTB 06/16/16
7439-92-1 LEAD 31.4 ug/g 23 11.4 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 17.2 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY u mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX u mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN u mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16154A Laboratory Sample ID: 1606002-07
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:35
Moisture:  10.8%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0112 0.0448 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 10.8 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.2 1.2 1 MTB 06/16/16
7440-39-3 BARIUM 92.4 ug/g 0.2 11 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.3 ug/g 11 5.6 1 MTB 06/16/16
7439-92-1 LEAD 42. ug/g 2.2 1.2 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 16.8 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 102 % » KMS
Client Sample ID: 1S16154B Laboratory Sample ID: 1606002-08
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:40
Moisture:  11.5%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE <EQL mg/kg 0.0113 0.0452 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 1.5 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 23 11.3 1 MTB 06/16/16
7440-39-3 BARIUM 70.7 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.5 ug/g 1.1 5.7 1 MTB 06/16/16
7439-92-1 LEAD 24. ug/g 23 11.3 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 16.9 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.6 1 MTB 06/16/16
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16154B Laboratory Sample ID: 1606002-08
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:40
Moisture:  11.5%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 106 % » KMS
Client Sample ID: 1S16154C Laboratory Sample ID: 1606002-09
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:45
Moisture:  12.2%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.0114 0.0456 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 12.2 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 23 11.4 1 MTB 06/16/16
7440-39-3 BARIUM 69.8 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM u ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 22.6 ug/g 1.1 5.7 1 MTB 06/16/16
7439-92-1 LEAD 49.9 ug/g 23 11.4 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 171 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY u mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX u mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN u mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16155A Laboratory Sample ID: 1606002-10
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:50
Moisture:  13.2%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0115 0.0461 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 13.2 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.3 1.5 1 MTB 06/16/16
7440-39-3 BARIUM 75.8 ug/g 0.2 1.2 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 23.3 ug/g 1.2 5.8 1 MTB 06/16/16
7439-92-1 LEAD 41.2 ug/g 2.3 1.5 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.5 17.3 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/13/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.12 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
Client Sample ID: 1S16155B Laboratory Sample ID: 1606002-11
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:55
Moisture: 7.1%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.0108 0.0431 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 71 % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 22 10.8 1 MTB 06/16/16
7440-39-3 BARIUM 62.3 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.5 1 MTB 06/16/16
7440-47-3 CHROMIUM 22.4 ug/g 1.1 5.4 1 MTB 06/16/16
7439-92-1 LEAD 28.2 ug/g 22 10.8 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.2 16.1 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.5 1 MTB 06/16/16
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID:
Sample Description:

1S16155B

ATK-Bacchus - Group 10 Soil Remediation [SP-19]

Laboratory Sample ID:
Date Sampled:

1606002-11

05/31/16 10:55

Moisture: 7.1%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/15/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.06 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 101 % » KMS
Client Sample ID: 1S16155C Laboratory Sample ID: 1606002-12
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 11:00
Moisture: 9.%
Dilution
CAS Number  Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE u mg/kg 0.011 0.044 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 9. % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 22 11 1 MTB 06/16/16
7440-39-3 BARIUM 77.9 ug/g 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.5 1 MTB 06/16/16
7440-47-3 CHROMIUM 25.8 ug/g 1.1 55 1 MTB 06/16/16
7439-92-1 LEAD 341 ug/g 22 1 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.3 16.5 1 MTB 06/16/16
7440-22-4 SILVER u ug/g 0.1 0.5 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY u mg/kg 0.03 0.1 1 KN 06/15/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX u mg/kg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.11 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN u mg/kg 0.07 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 101 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16156 Laboratory Sample ID: 1606002-13
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 11:05
Moisture: 12.%
Dilution
CAS Number Test Parameter Result (Dry Wt)  Units MDL EQL Factor Analyst Test Date
Test Method: EPA 314.0 Perchlorate - lon Chromatography
014797-73-0 PERCHLORATE U mg/kg 0.0114 0.0455 1 MTB 06/16/16
Test Method: MOISTURE Percent Moisture
MOISTURE 12. % 1 KN 06/16/16
Test Method: SW-846, 3050B ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
Test Method: SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 2.3 1.4 1 MTB 06/16/16
7440-39-3 BARIUM 7.7 ug/g 0.2 11 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.5 ug/g 11 5.7 1 MTB 06/16/16
7439-92-1 LEAD 417 ug/g 2.3 1.4 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 3.4 17 1 MTB 06/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06/16/16
Test Method: SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mg/kg 0.03 0.1 1 KN 06/15/16
Test Method: SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Method: SW-846, 8330A Mod (Solids) Explosives Analysis
2691-41-0 HMX U mg/kg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX u mg/kg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mg/kg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 102 % 1 KMS
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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ATK Space Systems Group
Environmental Laboratory
Sample Receipt Checklist

ATK"' Becchvs SDG No. [LoLOO 2~ Date: 0‘9] b1 ’ ”6

Cllent Name:
Carrier: Ly Wed e Carmier Number: initiais___ (NS T
. Hand delivered, no cooler ‘-.',‘.Hﬁnd delivered, sample{s) taken out at receiving counter

Cooler information:

Cooler Number/ID: LWG.M- A rﬁ;/
Condition of Shipping Container: [/Good riFair CiNot Applicable t1Damaged (explain) <
Cooler Sealed (taped): :Yes o ONot Applicable '
Custody Seals Presert: Yes W6 ohot Applicable
Tintagt ~Broken Seal Number:

Coolant: lce [iBlug lce [INone Cther:
State of Coolant: "Frozen Qﬁaﬂy Frozen "iMelted
Thermometer {60 {98985 Reading 4. | ¢ o — Comected Temp:__—___ °C Temp Blank Included: “'Yes gAdo
Packing Description; "EL

Poltles i 9.\‘9 M%j coveved widh wre
Chaln-Of-Custody Information: E‘/
COC Present: —_— 'as fINe Cther:
COC Number(s);
COC signed (relinquished and received): j&é’ No CNot Applicable
COC or LWI| agress with sample labels:  (Wes 1iNo ONot Applicable
Notes:

Sampile Information:
[Lf of,ué

-
i
Fd

Samples included in cooler: —_— J* 407' mmq;‘ ’,& 250“" 00(37 l){ 5w ML po’\’i
—~ 1>« oz NGy

— 0 X 4oz WMG

— LY 4yz MG

— AY 4o WHG

Custody Seals Present: iYes TiNo Other
' rintact  ‘Broken Seal Number(s)
Sampie containers intact: /iYes "No Notes:
Samples in proper containers: Hres IINo
Sufficient sample volume: /495 i*No
All samples receivad in hold time:  _#Yes “No
Water - VOA's have zero headspace: “Yes TiNo _#Not Applicable
‘Pre-preserved with HCL Pre-praserved with Na;5,0,: CNon-Praserved:
Notes:
Water — pH acceptable upon receipt: 1Yes DAd|usted (see comments below} _#Rat Applicable
HNO, = H,S50, = NaQH = ZnAC /NaOH = HCL =
Water - pH adjusted: (mfg. & Lot No.)
HNC, H-S0, NaOH ZnAC HCI
NazS 0,0, Other
Notes:

SOP-102 Form A
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Sheet1

		METHOD		ANALYTE		LAB_SAMPLE_ID		FIELD_SAMPLE_ID		MATRIX		Result (Dry)		UNITS		MDL (Dry)		EQL (Dry)		Dilution		BATCH_ID		DATE_SAMPLED		ANALYSIS_DATE		CAS_NUMBER		CALCULATED_NUMERIC_RESULT		U_SAMPLE_MOISTURE

		EPA 314.0		PERCHLORATE		1606002-01		1S16152A		Soil		U		mg/kg		0.0113		0.0452		1		WS1606-052		5/31/16 10:00		6/16/16 14:04		014797-73-0		0		11.5

		EPA 314.0		PERCHLORATE		1606002-02		1S16152B		Soil		U		mg/kg		0.0114		0.0458		1		WS1606-052		5/31/16 10:05		6/16/16 15:23		014797-73-0		0		12.6

		EPA 314.0		PERCHLORATE		1606002-03		1S16152C		Soil		U		mg/kg		0.0115		0.0458		1		WS1606-052		5/31/16 10:10		6/16/16 15:39		014797-73-0		0		12.7

		EPA 314.0		PERCHLORATE		1606002-04		1S16153A		Soil		U		mg/kg		0.0112		0.0448		1		WS1606-052		5/31/16 10:20		6/16/16 15:55		014797-73-0		0		10.7

		EPA 314.0		PERCHLORATE		1606002-05		1S16153B		Soil		U		mg/kg		0.0112		0.0446		1		WS1606-052		5/31/16 10:25		6/16/16 16:10		014797-73-0		0		10.4

		EPA 314.0		PERCHLORATE		1606002-06		1S16153C		Soil		U		mg/kg		0.0114		0.0458		1		WS1606-052		5/31/16 10:30		6/16/16 16:26		014797-73-0		0		12.6

		EPA 314.0		PERCHLORATE		1606002-07		1S16154A		Soil		U		mg/kg		0.0112		0.0448		1		WS1606-052		5/31/16 10:35		6/16/16 16:42		014797-73-0		0.01		10.8

		EPA 314.0		PERCHLORATE		1606002-08		1S16154B		Soil		< EQL		mg/kg		0.0113		0.0452		1		WS1606-052		5/31/16 10:40		6/16/16 16:58		014797-73-0		0.021		11.5

		EPA 314.0		PERCHLORATE		1606002-09		1S16154C		Soil		U		mg/kg		0.0114		0.0456		1		WS1606-052		5/31/16 10:45		6/16/16 17:29		014797-73-0		0		12.2

		EPA 314.0		PERCHLORATE		1606002-10		1S16155A		Soil		U		mg/kg		0.0115		0.0461		1		WS1606-052		5/31/16 10:50		6/16/16 18:48		014797-73-0		0.01		13.2

		EPA 314.0		PERCHLORATE		1606002-11		1S16155B		Soil		U		mg/kg		0.0108		0.0431		1		WS1606-052		5/31/16 10:55		6/16/16 19:03		014797-73-0		0.01		7.1

		EPA 314.0		PERCHLORATE		1606002-12		1S16155C		Soil		U		mg/kg		0.011		0.044		1		WS1606-052		5/31/16 11:00		6/16/16 19:19		014797-73-0		0.01		9

		EPA 314.0		PERCHLORATE		1606002-13		1S16156		Soil		U		mg/kg		0.0114		0.0455		1		WS1606-052		5/31/16 11:05		6/16/16 19:35		014797-73-0		0		12

		MOISTURE		MOISTURE		1606002-01		1S16152A		Soil		11.5		%						1				5/31/16 10:00		6/16/16 11:20				11.5		0

		MOISTURE		MOISTURE		1606002-02		1S16152B		Soil		12.6		%						1				5/31/16 10:05		6/16/16 11:20				12.6		0

		MOISTURE		MOISTURE		1606002-03		1S16152C		Soil		12.7		%						1				5/31/16 10:10		6/16/16 11:20				12.7		0

		MOISTURE		MOISTURE		1606002-04		1S16153A		Soil		10.7		%						1				5/31/16 10:20		6/16/16 11:20				10.7		0

		MOISTURE		MOISTURE		1606002-05		1S16153B		Soil		10.4		%						1				5/31/16 10:25		6/16/16 11:20				10.4		0

		MOISTURE		MOISTURE		1606002-06		1S16153C		Soil		12.6		%						1				5/31/16 10:30		6/16/16 11:20				12.6		0

		MOISTURE		MOISTURE		1606002-07		1S16154A		Soil		10.8		%						1				5/31/16 10:35		6/16/16 11:20				10.8		0

		MOISTURE		MOISTURE		1606002-08		1S16154B		Soil		11.5		%						1				5/31/16 10:40		6/16/16 11:20				11.5		0

		MOISTURE		MOISTURE		1606002-09		1S16154C		Soil		12.2		%						1				5/31/16 10:45		6/16/16 11:20				12.2		0

		MOISTURE		MOISTURE		1606002-10		1S16155A		Soil		13.2		%						1				5/31/16 10:50		6/16/16 11:20				13.2		0

		MOISTURE		MOISTURE		1606002-11		1S16155B		Soil		7.1		%						1				5/31/16 10:55		6/16/16 11:20				7.1		0

		MOISTURE		MOISTURE		1606002-12		1S16155C		Soil		9		%						1				5/31/16 11:00		6/16/16 11:20				9		0

		MOISTURE		MOISTURE		1606002-13		1S16156		Soil		12		%						1				5/31/16 11:05		6/16/16 11:20				12		0

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-01		1S16152A		Soil		6/15/16								1				5/31/16 10:00		6/15/16 0:00						11.5

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-02		1S16152B		Soil		6/15/16								1				5/31/16 10:05		6/15/16 0:00						12.6

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-03		1S16152C		Soil		6/15/16								1				5/31/16 10:10		6/15/16 0:00						12.7

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-04		1S16153A		Soil		6/15/16								1				5/31/16 10:20		6/15/16 0:00						10.7

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-05		1S16153B		Soil		6/15/16								1				5/31/16 10:25		6/15/16 0:00						10.4

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-06		1S16153C		Soil		6/15/16								1				5/31/16 10:30		6/15/16 0:00						12.6

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-07		1S16154A		Soil		6/15/16								1				5/31/16 10:35		6/15/16 0:00						10.8

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-08		1S16154B		Soil		6/15/16								1				5/31/16 10:40		6/15/16 0:00						11.5

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-09		1S16154C		Soil		6/15/16								1				5/31/16 10:45		6/15/16 0:00						12.2

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-10		1S16155A		Soil		6/15/16								1				5/31/16 10:50		6/15/16 0:00						13.2

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-11		1S16155B		Soil		6/15/16								1				5/31/16 10:55		6/15/16 0:00						7.1

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-12		1S16155C		Soil		6/15/16								1				5/31/16 11:00		6/15/16 0:00						9

		SW-846, 3050B		3050B ACID DIGESTION DATE		1606002-13		1S16156		Soil		6/15/16								1				5/31/16 11:05		6/15/16 0:00						12

		SW-846, 6010C (Solids)		ARSENIC		1606002-01		1S16152A		Soil		U		ug/g		2.3		11.3		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7440-38-2		-0.9		11.5

		SW-846, 6010C (Solids)		ARSENIC		1606002-02		1S16152B		Soil		U		ug/g		2.3		11.4		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7440-38-2		0		12.6

		SW-846, 6010C (Solids)		ARSENIC		1606002-03		1S16152C		Soil		U		ug/g		2.3		11.5		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7440-38-2		0		12.7

		SW-846, 6010C (Solids)		ARSENIC		1606002-04		1S16153A		Soil		U		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7440-38-2		0		10.7

		SW-846, 6010C (Solids)		ARSENIC		1606002-05		1S16153B		Soil		U		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7440-38-2		0		10.4

		SW-846, 6010C (Solids)		ARSENIC		1606002-06		1S16153C		Soil		U		ug/g		2.3		11.4		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7440-38-2		0		12.6

		SW-846, 6010C (Solids)		ARSENIC		1606002-07		1S16154A		Soil		U		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7440-38-2		0		10.8

		SW-846, 6010C (Solids)		ARSENIC		1606002-08		1S16154B		Soil		U		ug/g		2.3		11.3		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7440-38-2		0		11.5

		SW-846, 6010C (Solids)		ARSENIC		1606002-09		1S16154C		Soil		U		ug/g		2.3		11.4		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7440-38-2		0		12.2

		SW-846, 6010C (Solids)		ARSENIC		1606002-10		1S16155A		Soil		U		ug/g		2.3		11.5		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7440-38-2		0		13.2

		SW-846, 6010C (Solids)		ARSENIC		1606002-11		1S16155B		Soil		U		ug/g		2.2		10.8		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7440-38-2		0		7.1

		SW-846, 6010C (Solids)		ARSENIC		1606002-12		1S16155C		Soil		U		ug/g		2.2		11		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7440-38-2		0		9

		SW-846, 6010C (Solids)		ARSENIC		1606002-13		1S16156		Soil		U		ug/g		2.3		11.4		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7440-38-2		0		12

		SW-846, 6010C (Solids)		BARIUM		1606002-01		1S16152A		Soil		75.6		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7440-39-3		66.9		11.5

		SW-846, 6010C (Solids)		BARIUM		1606002-02		1S16152B		Soil		80.7		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7440-39-3		70.5		12.6

		SW-846, 6010C (Solids)		BARIUM		1606002-03		1S16152C		Soil		70.4		ug/g		0.2		1.2		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7440-39-3		61.5		12.7

		SW-846, 6010C (Solids)		BARIUM		1606002-04		1S16153A		Soil		88.6		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7440-39-3		79.1		10.7

		SW-846, 6010C (Solids)		BARIUM		1606002-05		1S16153B		Soil		84.5		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7440-39-3		75.7		10.4

		SW-846, 6010C (Solids)		BARIUM		1606002-06		1S16153C		Soil		75.1		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7440-39-3		65.6		12.6

		SW-846, 6010C (Solids)		BARIUM		1606002-07		1S16154A		Soil		92.4		ug/g		0.2		1.1		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7440-39-3		82.4		10.8

		SW-846, 6010C (Solids)		BARIUM		1606002-08		1S16154B		Soil		70.7		ug/g		0.2		1.1		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7440-39-3		62.6		11.5

		SW-846, 6010C (Solids)		BARIUM		1606002-09		1S16154C		Soil		69.8		ug/g		0.2		1.1		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7440-39-3		61.3		12.2

		SW-846, 6010C (Solids)		BARIUM		1606002-10		1S16155A		Soil		75.8		ug/g		0.2		1.2		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7440-39-3		65.8		13.2

		SW-846, 6010C (Solids)		BARIUM		1606002-11		1S16155B		Soil		62.3		ug/g		0.2		1.1		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7440-39-3		57.9		7.1

		SW-846, 6010C (Solids)		BARIUM		1606002-12		1S16155C		Soil		77.9		ug/g		0.2		1.1		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7440-39-3		70.9		9

		SW-846, 6010C (Solids)		BARIUM		1606002-13		1S16156		Soil		71.7		ug/g		0.2		1.1		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7440-39-3		63.1		12

		SW-846, 6010C (Solids)		CADMIUM		1606002-01		1S16152A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7440-43-9		0.04		11.5

		SW-846, 6010C (Solids)		CADMIUM		1606002-02		1S16152B		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7440-43-9		0.02		12.6

		SW-846, 6010C (Solids)		CADMIUM		1606002-03		1S16152C		Soil		0.1 J		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7440-43-9		0.1		12.7

		SW-846, 6010C (Solids)		CADMIUM		1606002-04		1S16153A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7440-43-9		0		10.7

		SW-846, 6010C (Solids)		CADMIUM		1606002-05		1S16153B		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7440-43-9		-0.02		10.4

		SW-846, 6010C (Solids)		CADMIUM		1606002-06		1S16153C		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7440-43-9		0.06		12.6

		SW-846, 6010C (Solids)		CADMIUM		1606002-07		1S16154A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7440-43-9		0.02		10.8

		SW-846, 6010C (Solids)		CADMIUM		1606002-08		1S16154B		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7440-43-9		0.04		11.5

		SW-846, 6010C (Solids)		CADMIUM		1606002-09		1S16154C		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7440-43-9		0.04		12.2

		SW-846, 6010C (Solids)		CADMIUM		1606002-10		1S16155A		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7440-43-9		-0.03		13.2

		SW-846, 6010C (Solids)		CADMIUM		1606002-11		1S16155B		Soil		U		ug/g		0.1		0.5		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7440-43-9		-0.01		7.1

		SW-846, 6010C (Solids)		CADMIUM		1606002-12		1S16155C		Soil		U		ug/g		0.1		0.5		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7440-43-9		0.03		9

		SW-846, 6010C (Solids)		CADMIUM		1606002-13		1S16156		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7440-43-9		0.05		12

		SW-846, 6010C (Solids)		CHROMIUM		1606002-01		1S16152A		Soil		21.2		ug/g		1.1		5.7		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7440-47-3		18.8		11.5

		SW-846, 6010C (Solids)		CHROMIUM		1606002-02		1S16152B		Soil		21.1		ug/g		1.1		5.7		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7440-47-3		18.4		12.6

		SW-846, 6010C (Solids)		CHROMIUM		1606002-03		1S16152C		Soil		18.7		ug/g		1.2		5.7		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7440-47-3		16.3		12.7

		SW-846, 6010C (Solids)		CHROMIUM		1606002-04		1S16153A		Soil		20.9		ug/g		1.1		5.6		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7440-47-3		18.7		10.7

		SW-846, 6010C (Solids)		CHROMIUM		1606002-05		1S16153B		Soil		20.9		ug/g		1.1		5.6		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7440-47-3		18.7		10.4

		SW-846, 6010C (Solids)		CHROMIUM		1606002-06		1S16153C		Soil		20.1		ug/g		1.1		5.7		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7440-47-3		17.6		12.6

		SW-846, 6010C (Solids)		CHROMIUM		1606002-07		1S16154A		Soil		21.3		ug/g		1.1		5.6		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7440-47-3		19		10.8

		SW-846, 6010C (Solids)		CHROMIUM		1606002-08		1S16154B		Soil		21.5		ug/g		1.1		5.7		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7440-47-3		19		11.5

		SW-846, 6010C (Solids)		CHROMIUM		1606002-09		1S16154C		Soil		22.6		ug/g		1.1		5.7		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7440-47-3		19.8		12.2

		SW-846, 6010C (Solids)		CHROMIUM		1606002-10		1S16155A		Soil		23.3		ug/g		1.2		5.8		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7440-47-3		20.2		13.2

		SW-846, 6010C (Solids)		CHROMIUM		1606002-11		1S16155B		Soil		22.4		ug/g		1.1		5.4		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7440-47-3		20.8		7.1

		SW-846, 6010C (Solids)		CHROMIUM		1606002-12		1S16155C		Soil		25.8		ug/g		1.1		5.5		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7440-47-3		23.5		9

		SW-846, 6010C (Solids)		CHROMIUM		1606002-13		1S16156		Soil		21.5		ug/g		1.1		5.7		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7440-47-3		18.9		12

		SW-846, 6010C (Solids)		LEAD		1606002-01		1S16152A		Soil		42.1		ug/g		2.3		11.3		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7439-92-1		37.3		11.5

		SW-846, 6010C (Solids)		LEAD		1606002-02		1S16152B		Soil		46.6		ug/g		2.3		11.4		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7439-92-1		40.7		12.6

		SW-846, 6010C (Solids)		LEAD		1606002-03		1S16152C		Soil		36.5		ug/g		2.3		11.5		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7439-92-1		31.9		12.7

		SW-846, 6010C (Solids)		LEAD		1606002-04		1S16153A		Soil		40.2		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7439-92-1		35.9		10.7

		SW-846, 6010C (Solids)		LEAD		1606002-05		1S16153B		Soil		32		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7439-92-1		28.7		10.4

		SW-846, 6010C (Solids)		LEAD		1606002-06		1S16153C		Soil		31.4		ug/g		2.3		11.4		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7439-92-1		27.4		12.6

		SW-846, 6010C (Solids)		LEAD		1606002-07		1S16154A		Soil		42		ug/g		2.2		11.2		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7439-92-1		37.5		10.8

		SW-846, 6010C (Solids)		LEAD		1606002-08		1S16154B		Soil		24		ug/g		2.3		11.3		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7439-92-1		21.2		11.5

		SW-846, 6010C (Solids)		LEAD		1606002-09		1S16154C		Soil		49.9		ug/g		2.3		11.4		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7439-92-1		43.8		12.2

		SW-846, 6010C (Solids)		LEAD		1606002-10		1S16155A		Soil		41.2		ug/g		2.3		11.5		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7439-92-1		35.8		13.2

		SW-846, 6010C (Solids)		LEAD		1606002-11		1S16155B		Soil		28.2		ug/g		2.2		10.8		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7439-92-1		26.2		7.1

		SW-846, 6010C (Solids)		LEAD		1606002-12		1S16155C		Soil		34.1		ug/g		2.2		11		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7439-92-1		31		9

		SW-846, 6010C (Solids)		LEAD		1606002-13		1S16156		Soil		41.7		ug/g		2.3		11.4		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7439-92-1		36.7		12

		SW-846, 6010C (Solids)		SELENIUM		1606002-01		1S16152A		Soil		U		ug/g		3.4		16.9		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7782-49-2		0		11.5

		SW-846, 6010C (Solids)		SELENIUM		1606002-02		1S16152B		Soil		U		ug/g		3.4		17.2		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7782-49-2		0		12.6

		SW-846, 6010C (Solids)		SELENIUM		1606002-03		1S16152C		Soil		U		ug/g		3.4		17.2		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7782-49-2		0		12.7

		SW-846, 6010C (Solids)		SELENIUM		1606002-04		1S16153A		Soil		U		ug/g		3.4		16.8		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7782-49-2		0		10.7

		SW-846, 6010C (Solids)		SELENIUM		1606002-05		1S16153B		Soil		U		ug/g		3.4		16.7		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7782-49-2		0		10.4

		SW-846, 6010C (Solids)		SELENIUM		1606002-06		1S16153C		Soil		U		ug/g		3.4		17.2		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7782-49-2		0		12.6

		SW-846, 6010C (Solids)		SELENIUM		1606002-07		1S16154A		Soil		U		ug/g		3.4		16.8		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7782-49-2		0		10.8

		SW-846, 6010C (Solids)		SELENIUM		1606002-08		1S16154B		Soil		U		ug/g		3.4		16.9		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7782-49-2		0		11.5

		SW-846, 6010C (Solids)		SELENIUM		1606002-09		1S16154C		Soil		U		ug/g		3.4		17.1		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7782-49-2		0		12.2

		SW-846, 6010C (Solids)		SELENIUM		1606002-10		1S16155A		Soil		U		ug/g		3.5		17.3		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7782-49-2		0		13.2

		SW-846, 6010C (Solids)		SELENIUM		1606002-11		1S16155B		Soil		U		ug/g		3.2		16.1		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7782-49-2		0		7.1

		SW-846, 6010C (Solids)		SELENIUM		1606002-12		1S16155C		Soil		U		ug/g		3.3		16.5		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7782-49-2		0		9

		SW-846, 6010C (Solids)		SELENIUM		1606002-13		1S16156		Soil		U		ug/g		3.4		17		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7782-49-2		0		12

		SW-846, 6010C (Solids)		SILVER		1606002-01		1S16152A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:00		6/16/16 8:36		7440-22-4		0		11.5

		SW-846, 6010C (Solids)		SILVER		1606002-02		1S16152B		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:05		6/16/16 8:58		7440-22-4		0		12.6

		SW-846, 6010C (Solids)		SILVER		1606002-03		1S16152C		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:10		6/16/16 9:03		7440-22-4		0		12.7

		SW-846, 6010C (Solids)		SILVER		1606002-04		1S16153A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:20		6/16/16 9:18		7440-22-4		0		10.7

		SW-846, 6010C (Solids)		SILVER		1606002-05		1S16153B		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:25		6/16/16 9:23		7440-22-4		0		10.4

		SW-846, 6010C (Solids)		SILVER		1606002-06		1S16153C		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:30		6/16/16 9:29		7440-22-4		0		12.6

		SW-846, 6010C (Solids)		SILVER		1606002-07		1S16154A		Soil		U		ug/g		0.1		0.6		1		WS1606-041		5/31/16 10:35		6/16/16 9:34		7440-22-4		0		10.8

		SW-846, 6010C (Solids)		SILVER		1606002-08		1S16154B		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:40		6/16/16 12:25		7440-22-4		0		11.5

		SW-846, 6010C (Solids)		SILVER		1606002-09		1S16154C		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:45		6/16/16 12:48		7440-22-4		0		12.2

		SW-846, 6010C (Solids)		SILVER		1606002-10		1S16155A		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 10:50		6/16/16 12:53		7440-22-4		0		13.2

		SW-846, 6010C (Solids)		SILVER		1606002-11		1S16155B		Soil		U		ug/g		0.1		0.5		1		WS1606-042		5/31/16 10:55		6/16/16 1:08		7440-22-4		0		7.1

		SW-846, 6010C (Solids)		SILVER		1606002-12		1S16155C		Soil		U		ug/g		0.1		0.5		1		WS1606-042		5/31/16 11:00		6/16/16 1:13		7440-22-4		0		9

		SW-846, 6010C (Solids)		SILVER		1606002-13		1S16156		Soil		U		ug/g		0.1		0.6		1		WS1606-042		5/31/16 11:05		6/16/16 1:19		7440-22-4		0		12

		SW-846, 7471A		MERCURY		1606002-01		1S16152A		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:00		6/13/16 14:54		7439-97-6		0.01		11.5

		SW-846, 7471A		MERCURY		1606002-02		1S16152B		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:05		6/13/16 14:54		7439-97-6		0.01		12.6

		SW-846, 7471A		MERCURY		1606002-03		1S16152C		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:10		6/13/16 14:54		7439-97-6		0.01		12.7

		SW-846, 7471A		MERCURY		1606002-04		1S16153A		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:20		6/13/16 14:54		7439-97-6		0.01		10.7

		SW-846, 7471A		MERCURY		1606002-05		1S16153B		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:25		6/13/16 14:54		7439-97-6		0.01		10.4

		SW-846, 7471A		MERCURY		1606002-06		1S16153C		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:30		6/13/16 14:54		7439-97-6		0.01		12.6

		SW-846, 7471A		MERCURY		1606002-07		1S16154A		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:35		6/13/16 14:54		7439-97-6		0.01		10.8

		SW-846, 7471A		MERCURY		1606002-08		1S16154B		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:40		6/13/16 14:54		7439-97-6		0.01		11.5

		SW-846, 7471A		MERCURY		1606002-09		1S16154C		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:45		6/13/16 14:54		7439-97-6		0.01		12.2

		SW-846, 7471A		MERCURY		1606002-10		1S16155A		Soil		U		mg/kg		0.03		0.1		1		WS1606-034		5/31/16 10:50		6/13/16 14:54		7439-97-6		0.01		13.2

		SW-846, 7471A		MERCURY		1606002-11		1S16155B		Soil		U		mg/kg		0.03		0.1		1		WS1606-043		5/31/16 10:55		6/15/16 15:00		7439-97-6		0.01		7.1

		SW-846, 7471A		MERCURY		1606002-12		1S16155C		Soil		U		mg/kg		0.03		0.1		1		WS1606-043		5/31/16 11:00		6/15/16 15:00		7439-97-6		0.01		9

		SW-846, 7471A		MERCURY		1606002-13		1S16156		Soil		U		mg/kg		0.03		0.1		1		WS1606-043		5/31/16 11:05		6/15/16 15:00		7439-97-6		0.01		12

		SW-846, 8330A		EXTRACTION DATE		1606002-01		1S16152A		Soil		6/13/16								1				5/31/16 10:00		6/13/16 0:00						11.5

		SW-846, 8330A		EXTRACTION DATE		1606002-02		1S16152B		Soil		6/13/16								1				5/31/16 10:05		6/13/16 0:00						12.6

		SW-846, 8330A		EXTRACTION DATE		1606002-03		1S16152C		Soil		6/13/16								1				5/31/16 10:10		6/13/16 0:00						12.7

		SW-846, 8330A		EXTRACTION DATE		1606002-04		1S16153A		Soil		6/13/16								1				5/31/16 10:20		6/13/16 0:00						10.7

		SW-846, 8330A		EXTRACTION DATE		1606002-05		1S16153B		Soil		6/13/16								1				5/31/16 10:25		6/13/16 0:00						10.4

		SW-846, 8330A		EXTRACTION DATE		1606002-06		1S16153C		Soil		6/13/16								1				5/31/16 10:30		6/13/16 0:00						12.6

		SW-846, 8330A		EXTRACTION DATE		1606002-07		1S16154A		Soil		6/13/16								1				5/31/16 10:35		6/13/16 0:00						10.8

		SW-846, 8330A		EXTRACTION DATE		1606002-08		1S16154B		Soil		6/13/16								1				5/31/16 10:40		6/13/16 0:00						11.5

		SW-846, 8330A		EXTRACTION DATE		1606002-09		1S16154C		Soil		6/13/16								1				5/31/16 10:45		6/13/16 0:00						12.2

		SW-846, 8330A		EXTRACTION DATE		1606002-10		1S16155A		Soil		6/13/16								1				5/31/16 10:50		6/13/16 0:00						13.2

		SW-846, 8330A		EXTRACTION DATE		1606002-11		1S16155B		Soil		6/13/16								1				5/31/16 10:55		6/13/16 0:00						7.1

		SW-846, 8330A		EXTRACTION DATE		1606002-12		1S16155C		Soil		6/13/16								1				5/31/16 11:00		6/13/16 0:00						9

		SW-846, 8330A		EXTRACTION DATE		1606002-13		1S16156		Soil		6/13/16								1				5/31/16 11:05		6/13/16 0:00						12

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-01		1S16152A		Soil		104		%						1		WS1606-040		5/31/16 10:00				99-08-1		104		11.5

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-02		1S16152B		Soil		101		%						1		WS1606-040		5/31/16 10:05				99-08-1		101		12.6

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-03		1S16152C		Soil		100		%						1		WS1606-040		5/31/16 10:10				99-08-1		100		12.7

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-04		1S16153A		Soil		103		%						1		WS1606-040		5/31/16 10:20				99-08-1		103		10.7

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-05		1S16153B		Soil		103		%						1		WS1606-040		5/31/16 10:25				99-08-1		103		10.4

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-06		1S16153C		Soil		103		%						1		WS1606-040		5/31/16 10:30				99-08-1		103		12.6

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-07		1S16154A		Soil		102		%						1		WS1606-040		5/31/16 10:35				99-08-1		102		10.8

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-08		1S16154B		Soil		106		%						1		WS1606-040		5/31/16 10:40				99-08-1		106		11.5

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-09		1S16154C		Soil		103		%						1		WS1606-040		5/31/16 10:45				99-08-1		103		12.2

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-10		1S16155A		Soil		103		%						1		WS1606-040		5/31/16 10:50				99-08-1		103		13.2

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-11		1S16155B		Soil		101		%						1		WS1606-040		5/31/16 10:55				99-08-1		101		7.1

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-12		1S16155C		Soil		101		%						1		WS1606-040		5/31/16 11:00				99-08-1		101		9

		SW-846, 8330A Mod (Solids)		3-NITROTOLUENE (Surrogate)		1606002-13		1S16156		Soil		102		%						1		WS1606-040		5/31/16 11:05				99-08-1		102		12

		SW-846, 8330A Mod (Solids)		HMX		1606002-01		1S16152A		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:00		6/14/16 8:42		2691-41-0		0		11.5

		SW-846, 8330A Mod (Solids)		HMX		1606002-02		1S16152B		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:05		6/14/16 9:18		2691-41-0		0		12.6

		SW-846, 8330A Mod (Solids)		HMX		1606002-03		1S16152C		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:10		6/14/16 9:30		2691-41-0		0		12.7

		SW-846, 8330A Mod (Solids)		HMX		1606002-04		1S16153A		Soil		U		mg/kg		0.04		0.22		1		WS1606-040		5/31/16 10:20		6/14/16 9:42		2691-41-0		0		10.7

		SW-846, 8330A Mod (Solids)		HMX		1606002-05		1S16153B		Soil		U		mg/kg		0.04		0.22		1		WS1606-040		5/31/16 10:25		6/14/16 9:54		2691-41-0		0		10.4

		SW-846, 8330A Mod (Solids)		HMX		1606002-06		1S16153C		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:30		6/14/16 10:06		2691-41-0		0		12.6

		SW-846, 8330A Mod (Solids)		HMX		1606002-07		1S16154A		Soil		U		mg/kg		0.04		0.22		1		WS1606-040		5/31/16 10:35		6/14/16 10:29		2691-41-0		0		10.8

		SW-846, 8330A Mod (Solids)		HMX		1606002-08		1S16154B		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:40		6/14/16 10:41		2691-41-0		0		11.5

		SW-846, 8330A Mod (Solids)		HMX		1606002-09		1S16154C		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:45		6/14/16 10:53		2691-41-0		0		12.2

		SW-846, 8330A Mod (Solids)		HMX		1606002-10		1S16155A		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 10:50		6/14/16 11:05		2691-41-0		0		13.2

		SW-846, 8330A Mod (Solids)		HMX		1606002-11		1S16155B		Soil		U		mg/kg		0.04		0.22		1		WS1606-040		5/31/16 10:55		6/14/16 11:17		2691-41-0		0		7.1

		SW-846, 8330A Mod (Solids)		HMX		1606002-12		1S16155C		Soil		U		mg/kg		0.04		0.22		1		WS1606-040		5/31/16 11:00		6/14/16 11:29		2691-41-0		0		9

		SW-846, 8330A Mod (Solids)		HMX		1606002-13		1S16156		Soil		U		mg/kg		0.05		0.23		1		WS1606-040		5/31/16 11:05		6/14/16 11:41		2691-41-0		0		12

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-01		1S16152A		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:00		6/14/16 8:42		55-63-0		0		11.5

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-02		1S16152B		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:05		6/14/16 9:18		55-63-0		0		12.6

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-03		1S16152C		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:10		6/14/16 9:30		55-63-0		0		12.7

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-04		1S16153A		Soil		U		mg/kg		0.07		0.22		1		WS1606-040		5/31/16 10:20		6/14/16 9:42		55-63-0		0		10.7

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-05		1S16153B		Soil		U		mg/kg		0.07		0.22		1		WS1606-040		5/31/16 10:25		6/14/16 9:54		55-63-0		0		10.4

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-06		1S16153C		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:30		6/14/16 10:06		55-63-0		0		12.6

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-07		1S16154A		Soil		U		mg/kg		0.07		0.22		1		WS1606-040		5/31/16 10:35		6/14/16 10:29		55-63-0		0		10.8

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-08		1S16154B		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:40		6/14/16 10:41		55-63-0		0		11.5

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-09		1S16154C		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:45		6/14/16 10:53		55-63-0		0		12.2

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-10		1S16155A		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 10:50		6/14/16 11:05		55-63-0		0		13.2

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-11		1S16155B		Soil		U		mg/kg		0.06		0.22		1		WS1606-040		5/31/16 10:55		6/14/16 11:17		55-63-0		0		7.1

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-12		1S16155C		Soil		U		mg/kg		0.07		0.22		1		WS1606-040		5/31/16 11:00		6/14/16 11:29		55-63-0		0		9

		SW-846, 8330A Mod (Solids)		NITROGLYCERIN		1606002-13		1S16156		Soil		U		mg/kg		0.07		0.23		1		WS1606-040		5/31/16 11:05		6/14/16 11:41		55-63-0		0		12

		SW-846, 8330A Mod (Solids)		RDX		1606002-01		1S16152A		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 10:00		6/14/16 8:42		121-82-4		0		11.5

		SW-846, 8330A Mod (Solids)		RDX		1606002-02		1S16152B		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 10:05		6/14/16 9:18		121-82-4		0		12.6

		SW-846, 8330A Mod (Solids)		RDX		1606002-03		1S16152C		Soil		U		mg/kg		0.12		0.23		1		WS1606-040		5/31/16 10:10		6/14/16 9:30		121-82-4		0		12.7

		SW-846, 8330A Mod (Solids)		RDX		1606002-04		1S16153A		Soil		U		mg/kg		0.11		0.22		1		WS1606-040		5/31/16 10:20		6/14/16 9:42		121-82-4		0		10.7

		SW-846, 8330A Mod (Solids)		RDX		1606002-05		1S16153B		Soil		U		mg/kg		0.11		0.22		1		WS1606-040		5/31/16 10:25		6/14/16 9:54		121-82-4		0		10.4

		SW-846, 8330A Mod (Solids)		RDX		1606002-06		1S16153C		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 10:30		6/14/16 10:06		121-82-4		0		12.6

		SW-846, 8330A Mod (Solids)		RDX		1606002-07		1S16154A		Soil		U		mg/kg		0.11		0.22		1		WS1606-040		5/31/16 10:35		6/14/16 10:29		121-82-4		0		10.8

		SW-846, 8330A Mod (Solids)		RDX		1606002-08		1S16154B		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 10:40		6/14/16 10:41		121-82-4		0		11.5

		SW-846, 8330A Mod (Solids)		RDX		1606002-09		1S16154C		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 10:45		6/14/16 10:53		121-82-4		0		12.2

		SW-846, 8330A Mod (Solids)		RDX		1606002-10		1S16155A		Soil		U		mg/kg		0.12		0.23		1		WS1606-040		5/31/16 10:50		6/14/16 11:05		121-82-4		0		13.2

		SW-846, 8330A Mod (Solids)		RDX		1606002-11		1S16155B		Soil		U		mg/kg		0.11		0.22		1		WS1606-040		5/31/16 10:55		6/14/16 11:17		121-82-4		0		7.1

		SW-846, 8330A Mod (Solids)		RDX		1606002-12		1S16155C		Soil		U		mg/kg		0.11		0.22		1		WS1606-040		5/31/16 11:00		6/14/16 11:29		121-82-4		0		9

		SW-846, 8330A Mod (Solids)		RDX		1606002-13		1S16156		Soil		U		mg/kg		0.11		0.23		1		WS1606-040		5/31/16 11:05		6/14/16 11:41		121-82-4		0		12
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR:

ANALYZED BY:

ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ATK Launch Systems
Analytical Chemistry Laboratory
P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name:

Project:

Sample Delivery Group:

Ron Bowlin

Lab Analysis - Env Waste - Bacchus

1606005

Page 1 of 6
Printed:  07/06/16 10:13





Sample Delivery Group:

Sample No. Client No.
Test Requested
1606005-01 1516162A

SW 846, 9045C
1606005-02 1816162B
SW 846, 9045C
1606005-03 1S16163A
SW 846, 9045C
1606005-04 1S16163B
SW 846, 9045C
1606005-05 1S16164A
SW 846, 9045C
1606005-06 15161648
SW 846, 9045C
1606005-07 1S16165A
SW 846, 9045C
1606005-08 1S16165B
SW 846, 9045C
1606005-09 1S16166A
SW 846, 9045C
1606005-10 1516166B
SW 846, 9045C
1606005-11 1S16167A

SW 846, 9045C

1606005

Sample Description

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

Received

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

06/01/16

Soil

Collect Date/Time
Matrix

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

05/31/2016 13:00:0

Printed:
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Sample Delivery Group: 1606005

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606005-12 18161678 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil
Certified By: 7/% W 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:
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Listing of Results by Sample
Sample Delivery Group: 1606005

Client Sample ID: 1S16162A Laboratory Sample ID: 1606005-01

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.86 pH -1 1 KN  06/14/16 10:37
Client Sample ID: 1S16162B Laboratory Sample ID: 1606005-02

. o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.77 pH -1 1 KN  06/14/16 10:51
Client Sample ID: 1S16163A Laboratory Sample ID: 1606005-03

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.71 pH 1 1 KN  06/14/16 10:55
Client Sample ID: 1S16163B Laboratory Sample ID: 1606005-04

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.8 pH 1 1 KN  06/14/16 11:00
Client Sample ID: 1S16164A Laboratory Sample ID: 1606005-05

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.85 pH -1 1 KN  06/14/16 11:03
Client Sample ID: 1S16164B Laboratory Sample ID: 1606005-06

. o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result Units MDL EOQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.78 pH -1 1 KN  06/14/16 11:06
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Listing of Results by Sample
Sample Delivery Group: 1606005

Client Sample ID: 1S16165A Laboratory Sample ID: 1606005-07

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.85 pH -1 1 KN  06/14/16 11:10
Client Sample ID: 1S16165B Laboratory Sample ID: 1606005-08

. o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.81 pH 1 1 KN  06/14/16 11:13
Client Sample ID: 1S16166A Laboratory Sample ID: 1606005-09

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.71 pH 1 1 KN  06/14/16 11:16
Client Sample ID: 1S16166B Laboratory Sample ID: 1606005-10

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.88 pH -1 1 KN  06/14/16 11:27
Client Sample ID: 1S16167A Laboratory Sample ID: 1606005-11

Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.62 pH -1 1 KN  06/14/16 12:15
Client Sample ID: 1S16167B Laboratory Sample ID: 1606005-12

. o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result Units MDL EOQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.61 pH -1 1 KN  06/14/16 12:18
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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ATK Space Systems Group

Environmental Laboratory

MY Racavs

Sample Receipt Checklist

1L LOOS

Date; of"’(ﬂ H'b

Cliont Name: SDG No.
Carier; L‘IMV‘ Wal ke Carmigr Number; =~ nitiats___ {(AJS =
." Hand delivered, no cooler yLiMend delivered, sample(s) taken out gt receiving counter
Cooler Information: !
Cooler Number/ID:, L’f‘}L a oy
Condition of Shipping Container: pG{od D,Fafr OiNot Applicable DDamaged (explain)
Cooler Sealed (laped): OYes lo ONot Applicable
Custody Seals Present: [I¥es o ONot Applicable
Sintact Broken Seal Number;
Coolant: ce UBlug [ce [None Other:
State of Coolart: rFrozen aﬂzany Frozen OMelted
Thermometer ID 50 lq$ @5 Rsadmg . l °C CF__ T Cormrected Temp: — e Temp Blank Included: ~Yes rJNo/

Packing Description: BOH'CSI"'\ 2500 dp IEE;—‘ CWA W!‘Ho\ \H‘&"R&

Chain-0f-Custody Information:

bé CNe

COC Present: —_— Other:
COC Number(s).
COC signed (relinquished and recelved): [V( ONo [INot Applicable
(1] INp ONot Applicable
(es

COC or LWI agrees with sample iabels:

Notes:;
Sample Infformation:
Samples included in cooler: J— .

i 2*4-0’1._@»1/\0\. L4 250wt @ob.. H':')UDMLPJ}:; (Xl ol

- 13« goz Wmg d
— 10 X 4oz WMG
— 2% 4y WMG
- 4y de WMG
Custody Seals Present: OYes o Other
Tintact liBroken  Seal Number(s)
Sample containers intact: #Yes [iNo Notes:;
Samples in proper containers: Jres ONo
Sufficient sample volume: #“Yes ONo
Al samples received in hold time:  #iYes ZNo
Waler - VOA's have zero headspace: 5Yes ONo {#Not Appilicable
- Pre-praserved with HCk: OPre-presarved with Na:5.0. CNon-Preserved:

Notes:
Water - pH acceptable upon receipt: OYes OAdjusted (see comments below)  ENot Applicable

HNG, = HzS0, = NaOH = ZnAC /NaOH = HCL =
Water - pH adjusted: (mfg. & Lot No.)

HND, H.S50, NaOH ZnAC HCl

Na,S0.0, Other
Notes:

SOP-102 Form A
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				scott.fraser@atk.com

		2016-07-06T10:15:27-0600

		Promontory

		W. Scott Fraser

		I have reviewed this document










Sheet1

		LAB_SAMPLE_ID		FIELD_SAMPLE_ID		METHOD		ANALYTE		MATRIX		RESULT		UNITS		MDL		EQL		DILUTION		BATCH_ID		DATE_SAMPLED		ANALYSIS_DATE		CAS_NUMBER		CALCULATED_NUMERIC_RESULT

		1606005-01		1S16162A		SW 846, 9045C		pH		Soil		8.86		pH						1		WS1606-039		5/31/16 13:00		6/14/16 10:37				8.86

		1606005-02		1S16162B		SW 846, 9045C		pH		Soil		8.77		pH						1		WS1606-039		5/31/16 13:00		6/14/16 10:51				8.77

		1606005-03		1S16163A		SW 846, 9045C		pH		Soil		8.71		pH						1		WS1606-039		5/31/16 13:00		6/14/16 10:55				8.71

		1606005-04		1S16163B		SW 846, 9045C		pH		Soil		8.8		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:00				8.8

		1606005-05		1S16164A		SW 846, 9045C		pH		Soil		8.85		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:03				8.85

		1606005-06		1S16164B		SW 846, 9045C		pH		Soil		8.78		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:06				8.78

		1606005-07		1S16165A		SW 846, 9045C		pH		Soil		8.85		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:10				8.85

		1606005-08		1S16165B		SW 846, 9045C		pH		Soil		8.81		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:13				8.81

		1606005-09		1S16166A		SW 846, 9045C		pH		Soil		8.71		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:16				8.71

		1606005-10		1S16166B		SW 846, 9045C		pH		Soil		8.88		pH						1		WS1606-039		5/31/16 13:00		6/14/16 11:27				8.88

		1606005-11		1S16167A		SW 846, 9045C		pH		Soil		8.62		pH						1		WS1606-039		5/31/16 13:00		6/14/16 12:15				8.62

		1606005-12		1S16167B		SW 846, 9045C		pH		Soil		8.61		pH						1		WS1606-039		5/31/16 13:00		6/14/16 12:18				8.61
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LAB_SAMPLE_ID


FIELD_SAMPLE_ID


METHOD


1606005-01


1S16162A


SW 846, 9045C


1606005-02


1S16162B


SW 846, 9045C


1606005-03


1S16163A


SW 846, 9045C


1606005-04


1S16163B


SW 846, 9045C


1606005-05


1S16164A


SW 846, 9045C


1606005-06


1S16164B


SW 846, 9045C


1606005-07


1S16165A


SW 846, 9045C


1606005-08


1S16165B


SW 846, 9045C



988P LS336 ENV

CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR:

ANALYZED BY:

ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ATK Launch Systems
Analytical Chemistry Laboratory
P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name:

Project:

Sample Delivery Group:

Ron Bowlin

Lab Analysis - Env Waste - Bacchus

1606006
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Sample Delivery Group:

Sample No. Client No.
Test Requested
1606006-01 1S16157A

SW 846, 9045C
1606006-02 1816157B
SW 846, 9045C
1606006-03 1S16158A
SW 846, 9045C
1606006-04 1S16158B
SW 846, 9045C
1606006-05 1S16159A
SW 846, 9045C
1606006-06 1816159B
SW 846, 9045C
1606006-07 1S16160A
SW 846, 9045C
1606006-08 1S16160B
SW 846, 9045C
1606006-09 1S16161A

SW 846, 9045C

1606006

Sample Description

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

pH Electrode Measurement

Received

06/01/16

06/01/16

06/01/16

06/01/16

06/01/16

06/01/16

06/01/16

06/01/16

06/01/16

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Collect Date/Time
Matrix

05/31/2016 11:30:0!

05/31/2016 11:35:0!

05/31/2016 11:40:01

05/31/2016 11:45:01

05/31/2016 11:50:0!

05/31/2016 11:55:0!

05/31/2016 12:00:0

05/31/2016 12:05:0

05/31/2016 12:10:0

Printed:
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Sample Delivery Group: 1606006

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606006-10 18161618 06/01/16 05/31/2016 12:15:0
SW 846, 9045C pH Electrode Measurement Soil
Certified By: %WW 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:
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Listing of Results by Sample
Sample Delivery Group: 1606006

Client Sample ID: 1S16157A Laboratory Sample ID: 1606006-01

Date Sampled: 05/31/16 11:30
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.55 pH -1 1 KN  06/14/16 12:20
Client Sample ID: 1S16157B Laboratory Sample ID: 1606006-02

. o Date Sampled: 05/31/16 11:35
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.55 pH -1 1 KN  06/14/16 12:25
Client Sample ID: 1S16158A Laboratory Sample ID: 1606006-03

Date Sampled: 05/31/16 11:40
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.63 pH 1 1 KN  06/14/16 12:28
Client Sample ID: 1S16158B Laboratory Sample ID: 1606006-04

Date Sampled: 05/31/16 11:45
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.54 pH -1 1 KN  06/14/16 12:31
Client Sample ID: 1S16159A Laboratory Sample ID: 1606006-05

Date Sampled: 05/31/16 11:50
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.72 pH -1 1 KN  06/14/16 12:36
Client Sample ID: 1S16159B Laboratory Sample ID: 1606006-06

. o Date Sampled: 05/31/16 11:55
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result Units MDL EOQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.56 pH -1 1 KN  06/14/16 12:41

Page 4 of 6
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Listing of Results by Sample
Sample Delivery Group: 1606006

Client Sample ID: 1S16160A Laboratory Sample ID: 1606006-07

Date Sampled: 05/31/16 12:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.58 pH -1 1 KN  06/14/16 13:01
Client Sample ID: 1S16160B Laboratory Sample ID: 1606006-08

. o Date Sampled: 05/31/16 12:05
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.66 pH -1 1 KN  06/14/16 13:11
Client Sample ID: 1S16161A Laboratory Sample ID: 1606006-09

Date Sampled: 05/31/16 12:10
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.66 pH 1 1 KN  06/14/16 13:15
Client Sample ID: 1S16161B Laboratory Sample ID: 1606006-10

Date Sampled: 05/31/16 12:15
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.62 pH 1 1 KN  06/14/16 13:19

Page 5 of 6
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.

Page 6 of 6
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ATK Space Systems Group
Environmental Laboratory
Sample Receipt Checklist

ATK '\;&C'"MUS SDG No. NQO 00 (’ Date; Db’ﬂl “’b

Client Name:,
Carrier, b{”"‘ wa, W Carrier Number: - Initials: at 3 r:
=" Hard delivered, no cooler y[LHénd delivered, sample(s) iaken out at receiving counter
Cooler Information: .
Cooler NumberfID: Lacge A rory
Condition of Shippfng Container: péod [TFair [INct Applicabie DDamaged (expiain) )
Cooler Sealed (tapad): OIYes o CNot Applicable
Custody Seals Present: DYes ONot Appiicable
Ointact NBroken Seal Number:
Coolant: e OBlug les  ONone Cther:
State of Coolant: 7Frozen azi;alty Frozen OMefted
Thermameter DI 199558 Resdng. 4. | ¢ o — Comected Temp,__ "~ °C Temp Blank Included: “Yes gt
Packing Description:
Pollles i w 9.Y_‘Igp_'ze as  coveved widt we-’fc&
[
Chain-Of-Custody Information: h/
COC Present: — es ONo Other:
COC Number(s):
COC signed {mlinquished and received): % ONo ONot Applicable
es [INo ONot Appiicable

COC or LWI agreas with sample labels:

Notes:

Sample Information:

Sampies included in cooler — ‘2,( 401__@_“40' L 250,.“, QDlM fﬁﬁw ml ﬂl};;. I i‘. L ?61,03

- |3~LGO‘LNMQ

~ X 4oz WMG

— Y 4z MG

-~ A4y 42 WHG

Custody Seals Present: CYes A£No Cther
Uintact OBroken  Seal Number(s)
Sample containers intact: 5Yes CNo Notes:
Samples in proper containers: ;Yes ONo -
Sufficient sample volume: res CNo
All samples received in hold time: ;?Yes CNo
Water - VOA's hava zero headspace: Ies GNo _GNot Applicable
Notes. Pre-presarvad with HCL OPre-preserved with Nas5.0s: CNon-Preserved:

Water — pH acceptable upon receipt: OYes OAdjusted (see comments below) _ZNot Applicable

HNG, = H50, = NaQH = ZnAC /NaOH = HCL =
Water - pH adjusted: {mfg. & Lot No.)
HNO, H:80, NaOH ZnAac HCI
N2,S0,0; Cther *
‘  Notes:

SOP-102 Form A
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				scott.fraser@atk.com

		2016-07-06T10:17:41-0600

		Promontory

		W. Scott Fraser

		I have reviewed this document










Sheet1

		LAB_SAMPLE_ID		FIELD_SAMPLE_ID		METHOD		ANALYTE		MATRIX		RESULT		UNITS		MDL		EQL		DILUTION		BATCH_ID		DATE_SAMPLED		ANALYSIS_DATE		CAS_NUMBER		CALCULATED_NUMERIC_RESULT

		1606006-01		1S16157A		SW 846, 9045C		pH		Soil		8.55		pH						1		WS1606-039		5/31/16 11:30		6/14/16 12:20				8.55

		1606006-02		1S16157B		SW 846, 9045C		pH		Soil		8.55		pH						1		WS1606-039		5/31/16 11:35		6/14/16 12:25				8.55

		1606006-03		1S16158A		SW 846, 9045C		pH		Soil		8.63		pH						1		WS1606-039		5/31/16 11:40		6/14/16 12:28				8.63

		1606006-04		1S16158B		SW 846, 9045C		pH		Soil		8.54		pH						1		WS1606-039		5/31/16 11:45		6/14/16 12:31				8.54

		1606006-05		1S16159A		SW 846, 9045C		pH		Soil		8.72		pH						1		WS1606-039		5/31/16 11:50		6/14/16 12:36				8.72

		1606006-06		1S16159B		SW 846, 9045C		pH		Soil		8.56		pH						1		WS1606-039		5/31/16 11:55		6/14/16 12:41				8.56

		1606006-07		1S16160A		SW 846, 9045C		pH		Soil		8.58		pH						1		WS1606-039		5/31/16 12:00		6/14/16 13:01				8.58

		1606006-08		1S16160B		SW 846, 9045C		pH		Soil		8.66		pH						1		WS1606-039		5/31/16 12:05		6/14/16 13:11				8.66

		1606006-09		1S16161A		SW 846, 9045C		pH		Soil		8.66		pH						1		WS1606-039		5/31/16 12:10		6/14/16 13:15				8.66

		1606006-10		1S16161B		SW 846, 9045C		pH		Soil		8.62		pH						1		WS1606-039		5/31/16 12:15		6/14/16 13:19				8.62
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR:

ANALYZED BY:

ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ATK Launch Systems
Analytical Chemistry Laboratory
P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name:

Project:

Sample Delivery Group:

Ron Bowlin

Lab Analysis - Env Waste - Bacchus

1606007

Page 1 of 4
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Sample Delivery Group:

1606007

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix

1606007-01 1S16168A 06/01/16 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil

1606007-02 15161688 06/01/16 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil

1606007-03 1516169A 06/01/16 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil

1606007-04 15161698 06/01/16 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil

Certified By: 07/06/2016

W. Scott Fraser, Quality Assurance Officer

Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:

Printed:
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Listing of Results by Sample
Sample Delivery Group: 1606007

Client Sample ID: 1S16168A Laboratory Sample ID: 1606007-01

Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.58 pH -1 1 KN  06/14/16 13:30
Client Sample ID: 1S16168B Laboratory Sample ID: 1606007-02

. o Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]

Dilution
Test Parameter Result Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.67 pH -1 1 KN  06/14/16 13:35
Client Sample ID: 1S16169A Laboratory Sample ID: 1606007-03

Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.58 pH 1 1 KN  06/14/16 13:40
Client Sample ID: 1S16169B Laboratory Sample ID: 1606007-04

Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]

Dilution
Test Parameter Result  Units MDL EQL Factor Analyst Test Date
Test Method: SW 846, 9045C pH Electrode Measurement
pH 8.6 pH -1 1 KN  06/14/16 13:45

Page 3 of 4
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.

Page 4 of 4
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ATK Space Systems Group

Environmental Laboratory

ATE Bocewus .

Sample Receipt Checklist

LOLOO 7

oae. 0@ ] 01 L

Chent Name:
Carier: LY'A'A Wal ke Carrier Number; - Initials:
. Hand delivered, no cooler yiL+End delivered, sample(s) taken out at receiving counter
Cooler Information: )
Cooler Number/ID: Loe Gt a oy
Condition of Shipping Container: iood n’Falr ONot Applicable ODbamaged (explain) <
Cooler Sealed (taped): Yes o CUNot Applicable <
Custody Seals Present: GYes o ONot Appiicable
Ointact [NBroken Seal Number:
Coolant: [ OBlug Ice  GNone Other:
State of Coolant: NFrozen mﬁauy Frozen OMelted
Thermometer 1D 50 l% &5 Reading:; 4‘ . , “c CF__ — Comected Temp:; — e Temp Blank Included: “Yes ﬂ-Na/

Packing Description: BOWCS!V\ 7-\0"9(_l’£'|$ CWA W!’HA we'lfoe,
i q

Chain-Of-Custody Information: /
COCPrssarrtr:( \ — (] NNo Other:
COC Number(s);
COC signed (relinquished and recelved): % CNo [INot Applicable
COC or LWl agrees with sample labels: os [INo ONot Applicable
Notes:
Sample lnformation:
Samples included in cooler: — Ji 40?, NMO\:. 14 250wl QO(M ; [+ 500 ml ﬂ,!);; [tite [Pﬁtm
= 3% goz WM / d
— 0K 4oz 9iMG
— ¥ 42 WmMG
-~ 4% 4z WMG
Custody Seals Present; CYes Ao Other
Dintact i’Broken  Seal Numben(s)
Sample containers intact: iYes fINo Notes:
Samples in proper containers: #fYes ONo
Sufficient sample volume: #es ONo
All samples recaived in hold time: F'Yes ZNo
TiYes GNo TNot Applicable

Water - VOA's have zero headspace:
- Pre-preserved with HCI:

Notes:

JPre-preserved with Na;S5:0,: CNon-Freserved:

Water — pH accaptable upon receipt:

UYes DAdjusted (see comments below)  #Not Applicable

HNO, = H50, = NaOH = ZnAC /NaOH = HCL =
Water - pH adjusted: {mfg. & Lot No.)
HNO, H80, NaCH ZnAC HCI
Na,S0,0, Other
Notes.

SOP-102 Form A
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				scott.fraser@atk.com

		2016-07-06T10:18:59-0600

		Promontory

		W. Scott Fraser

		I have reviewed this document










Sheet1

		LAB_SAMPLE_ID		FIELD_SAMPLE_ID		METHOD		ANALYTE		MATRIX		RESULT		UNITS		MDL		EQL		DILUTION		BATCH_ID		DATE_SAMPLED		ANALYSIS_DATE		CAS_NUMBER		CALCULATED_NUMERIC_RESULT

		1606007-01		1S16168A		SW 846, 9045C		pH		Soil		8.58		pH						1		WS1606-039		5/31/16 14:22		6/14/16 13:30				8.58

		1606007-02		1S16168B		SW 846, 9045C		pH		Soil		8.67		pH						1		WS1606-039		5/31/16 14:22		6/14/16 13:35				8.67

		1606007-03		1S16169A		SW 846, 9045C		pH		Soil		8.58		pH						1		WS1606-039		5/31/16 14:22		6/14/16 13:40				8.58

		1606007-04		1S16169B		SW 846, 9045C		pH		Soil		8.6		pH						1		WS1606-039		5/31/16 14:22		6/14/16 13:45				8.6
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October 28, 2016

Mr. Scott T. Anderson, Director

Utah Department of Environmental Quality

Division of Waste Management and Radiation Control
P.O. Box 144880

Salt Lake City, UT 84114-4880

Re:  Addendum RFI Report for Group 10 SWMUs
SWMUs SP-16, -18, -19, -29, and -30
ATK Launch Systems Inc. - Bacchus
UTD001705029
DSHW-2016-010905

Dear Mr. Anderson:

An RFI report was submitted to the Division on October 4, 2016 for a eight of the Group 10
SWMUs (SP-9, -11, -12, -14, -21, -22, -28, and SA-5). Since that submittal additional laboratory
data has been received and evaluated for five additional SWMUs (SP-16, -18, -19, -29, and -30).
Four of these units only required the evaluation of soil pH levels. In addition, the data validation
report was not included with the initial submittal. That report is included in this letter addendum
report. Electronic copies of the report and laboratory results (in a searchable electronic format) are
on a CD included with this report.

Should there be any questions or comments concerning this Submittal, please contact Ron Bowlin
of my staff at 801.251.4865.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. Iam aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Sincerely,

George E. Gooch,
Manager, Environmental Services

ce: B. Maulding, DSHW
D. Larsen, DSHW
E. Baiden, DSHW

ATK Launch Systems, Inc. e 5000 South 8400 West WVC, UT 84120 « (801)251-3098





Mr. Scott T. Anderson, Director
Utah Department of Environmental Quality
Division of Waste Management and Radiation Control

Addendum RFI Report for the Group 10 SWMUs
(SP-16, -18, -19, -29, and -30)
ATK Launch Systems Inc. - Bacchus
UTD001705029

A RCRA Facility Investigation (RFI) report for eight of the 13 Group 10 sumps was
submitted to the Division on October 4, 2016. This addendum report, in letter format,
presents the results of the remaining five Group 10 SWMUSs. The data validation for the
initial report is also included with this submittal.

The Project Objectives, Decision Rule, Sampling Procedures, Decontamination Procedures,
Sample Handling and Custody, and Quality Assurance/Control are presented in the initial
Group 10 report submittal.

BACKGROUND INFORMATION

The SWMUs evaluated in this report were low priority spills that occurred during normal
facility operations. They were added to the Corrective Action module of the ATK Launch
Systems Inc. (ATK) permit subsequent to the official RCRA Facility Assessment of 1989.
The SWMU locations are shown on Figure 1.

SWMU SP-16

The neutralization vaults (building 8560) for the boiler blow-down (building 8501) overflowed
because of a faulty electrical controller to open a valve on June 14, 1997. The blow-down
water had a pH of about 11.5. pH levels between 2 s.u. and 12.5 s.u. are not reportable.
Samples were collected at five locations at the ground surface and at a depth of 12 inches
below the ground surface. Samples were tested for soil pH.

SWMU SP-18

On May 21, 2001, a hose failed at the Mixed Acid Storage (buildings 9109 and 9110} during
removal of the tanks. It is estimated that less than 30 gallons of very low pH mixed acid
leaked onto the ground inside an earthen containment. Removal of the tanks was being
conducted under a Division emergency permit. Field sampling indicated scattered pH soil
readings of 1 s.u to 4 s.u. on the ground surface, and a neutral pH about six-inches below
grade. Soil samples were collected for pH testing at six locations, from the ground surface to a
depth of six inches and from six inches to 12 inches below ground surface. Samples were

tested for soil pH.
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SWMU SP-19

A fire system upset at Machining Building 2114, on January 3, 2002, released about 30 gallons
of explosive chip collection water out the door onto the ground. The water contained
perchlorate, nitroglycerin (NG), and HMX. Soil was excavated with NG and perchlorate
concentrations reported at non-detect concentrations, Soil samples were collected at four
locations, at the ground surface, and one-foot and two-foot depths. The soil samples were
tested for energetic compounds and metals.

SWMU SP-29

The man-way of an over-looked and long-unused wastewater tank was sheared off in
September 2005 during demolition of buildings 2216 and 2326 (Figure 2). The tank contained
HMX and NG, and was partially filled with surrounds gravels. The tank was removed and the
contents disposed; one soil sample was collected beneath the tank. As per the Group 10
Sampling and Analysis Plan approved by the Division, no additional samples were planned at
this site.

SWMU SP-30

A vent on the north wall of building 2302 infrequently released an estimated volume of three
gallons of spent acid. This was first observed on August 17, 2009. Low pH soils were hand
dug and placed into drums. Soda ash was spread over the area and backfilled with clean fill.
Soil samples were collected at two locations, from the ground surface to a depth of one foot
and from one foot to two feet below ground surface, and tested for pH.

RESULTS

The analytical reports are included in Attachment A. To assist in finding the data associated
with each SWMU, Table A-1 has been prepared to link the SWMUs, locations, Sample
Delivery Group (SDG, sample report), and client sample number.

SWMUs SP-16, -18, and -30

Soil pH was tested at these three units at the locations shown in Figures 3 through 5, at the
intervals discussed in the previous section of this report.

The results from pH testing at SWMUSs SP-16, -18, and -30 are shown in Table 1.

3|Page





Mr. Scott T. Anderson, Director

Utah Department of Environmental Quality
Division of Waste Management and Radiation Control

Table 1
Soil pH Values
- SWMU Low Value (8.U.) High Value (S.U.)
SP-16 8.54 8.72
SP-18 8.61 8.88
SP-30 8.58 8.67

The soils at the Bacchus facility are generally alkaline in nature, at levels similar to those
shown in Table 1. The data indicate that any soil that may have been affected by the
acidity of the spills has been neutralized.

SWMU SP-19

The locations for the soil samples collected for energetic and metal analyses are shown on
Figure 6. The maximum concentration for each analyte is shown in Table 2, along with the
facility Background Threshold Value (BTV) for metals. Non-detected analytes are shown

with the maximum detection limit (MDL).

Table 2
Maximum Concentrations
Maximum Conc.

Analyte (mg/kg) BTV Location Depth
Perchlorate <0.0115 - — -
HMX <0.05 -- = =
RDX <0.12 - == =
Nitroglycerin <0.07 -- - .
Arsenic <2.3 9.98 - -
Barium 92.4 - 154 0-6"
Cadmium 0.1J 0.994 152 2
Chromium 25.8 36.9 155 2
Lead 49.9 17.7 154 2
Selenium <3.5 <3.6 - -
Silver <0.1 0.446 = -
Mercury <0.03 <(0.04 - —
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Lead was the only detected analyte that exceeded the BTV. The average concentration for
all samples at the unit is 37.7 mg/kg. The lead concentration being greater than the BTV
indicates the occurrence of a spill from the building. Both the average and maximum
concentrations are less than the residential screening level of 400 mg/kg. No energetic
compounds were identified at concentrations greater than their respective MDLs.

SWMU SP-29

The wastewater tank at building 2216 was removed, sampled, and disposed in December
2011. At the time of finding, there had been no known or documented leaks or spills from
this tank. Media sampled at tank included solid material in the tank, waters in the tank,
wipe samples of the tank walls, and soil beneath the tank following removal. The results
are summarized in Table 3 for detected analytes.

The wastewater contents of the tank were sampled for energetics, metals, and volatile
organic compounds (VOCs). HMX was reported at a concentration of 1.85 mg/L. No
RDX, NG, or perchlorate compounds were reported at concentrations greater than the
MDL. Minimal VOCs were detected, with the most notable being benzene (0.0148 mg/L),
2-butanone (0.102 mg/L), and styrene (0.0822 mg/L).

Solid media within the tank were analyzed for energetics and metals. HMX was reported
at 20.2 mg/kg. Metals were consistent with the facility BTVs. Lead was slightly elevated,
due to building 2326 having a lead floor.

The walls inside the tank were wiped and analyzed by FTIR for explosives. No NG or
perchlorate was detected. HMX was detected in both samples collected at estimated lcvels
of 75 mg/sf and 50 mg/sf. Based on these concentrations the tank was taken to the ATK

landfill at the Promontory facility for disposal.

Upon removal of the tank, a soil sample was collected from underneath the tank and
analyzed for energetics and metals. HMX was reported at a concentration of 0.45 mg/kg.
All detected metals were less than the facility BT Vs.
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Table 3
SP-29 — Analytical Summary
Analyte Wastewater Tank Solids Soil
(mg/L) (mg/kg) (mg/kg)
HMX 1.85 20.2 0.45
Aluminum 13.6 11,600 11,200
Barium 0.553 153 160
Beryllium 0.0008J 0.62 0.56
Cadmium 0.00157 - -
Chromium 0.0016J 24.5 19.4
Lead 0.026] 38.7 10.J
Nickel 0.013J 10.4 9.4
Zinc 0.114 -- --
Acetone 0.032J - --
Benzene 0.0148 -- -~
2-Butanone 0.102 -- --
1,1-DCE 0.0028] -- -
Ethylbenzene 0.0008J - -
Methylene Chloride 0.0137 -- --
Styrene 0.082 - --
1,1I-TCA 0.0033J - -
o-Xylene 0.0006] -- -
SDG 0708022 1112008 1112008
Sample # 1807124 1511307A/B 1S11307C/D
QUALITY CONTROL

One duplicate sample was collected at SWMU SP-19. Only three metals were reported
with concentrations greater than the MDL. The RPD results are shown in Table 4. No
duplicates were collected at SWMUs where pH was the only parameter tested.
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Table 4
SP-19 — Duplicate Sample RPDs
Sample # Barium Chromium Lead
1S16152A 75.6 21.2 42.1
1816156 (duplicate) TF 215 41.6
RPD 5.3% 1.4% 1.2%

DATA VALIDATION

The Level III data validation was conducted by AQS. The reports are included in
Attachment B. AQS identified a few areas where the field collection and laboratory could
improve on its performance:

o MS/MSD results were occasionally outside control limits indicating possible matrix
interference and/or inhomogeneity.

e Continuing calibration checks for a few VOC analytes (method 8260) were
marginally low, the data was considered acceptable.

RISK EVALUATION

SWMUs SP-16, -18, and -30 were evaluated for the potential of low pH soils. The results
indicate that the soils are slightly alkaline, which is normal for the Bacchus facility soils.
No risk is associated with the soils at these SWMUSs. No further action is recommended.

The detected analyte concentrations at SWMU SP-19 were compared to the EPA Region 9
Regional Screening Levels, May 2016. Metals were also compared to the facility BTV
concentrations. No residential RSL was exceeded. Only lead exceeded the BTV, but is
nearly an order of magnitude less than the residential RSL 0f400 mg/kg. No risk is
associated with the soils at SWMU SP-19. No further action is recommended.

The results of the confirmation sample collected beneath the tank at SWMU SP-29 are less
than both the residential RSLs and the facility BTVs. No risk is associated with the soils at
SWMU SP-29. No further action is recommended.
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SUMMARY AND RECOMMENDATIONS
Based on the information from the screening criteria and analytes identified at the SWMUs,

there is no adverse risk to human health or the environment through ingestion, inhalation,
dermal contact, or migration to groundwater. The ecological risks are negligible and
therefore no corrective action or controls are necessary based on the ecological risk
evaluation. ATK petitions the Division for a waiver of any additional ecological risk
assessment activities and an unconditional soil use determination under UAC R315-101for
SWMUs SP-16, -18, -19, -29, and -30. Groundwater monitoring will not be required at
these three sites beyond the current Bacchus groundwater monitoring program. Soil
sample results indicate that analyte concentrations are less than the GWP values and have

not migrated vertically deeper than original placement.
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Figure 1
SWMU Location Map
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Figure 2
SWMU SP-29 — Tank 2216
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Figure 3
SWMU SP-16 Sample Locations
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Figure 4
SWMU SP-18 — Sample Locations
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Figure §
SWMU SP-30 — Sample Locations

13|Page





Mr. Scott T. Anderson, Director
Utah Department of Environmental Quality
Division of Waste Management and Radiation Control

Figure 6
SWMU SP-19 — Sample Locations
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ATTACHMENT A
ANALYTICAL REPORTS

TABLE A-1
Sample Number Cross-Reference
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TABLE A-1
Sample Number Cross-Reference
SWMU No. SDG Client Sample No. Comments
1516157 A/B
1516158 A/B _ "
SP-16 1606006 1516159 A/B BA= 62 tt:)’ fz,!’fzs
1516160 A/B
1516161 A/B
1816162 A/B
1S16163 A/B
1516164 A/B A =010 6" bgs
SP-18 1606005 1816165 A/B B=6"to 12” bgs
1816166 A/B
1S16167 A/B
1516168 A/B A=0to 12” bgs
SP-30 1606007 el B =12 to 24 bgs
1816152 A/B/C
1516153 A/B/C ‘;‘:ggf,"t‘;‘dl ;ﬂ‘::;e
SP-19 1606002 1516154 A/B/C
C =12"to 24” bgs
1516155 A/B/C
1816156 Duplicate of 1S16152A
0708022 1507124 Tank 2216 wastewater
1S11307A Tank Solids — Energetics
1S11307B Tank Solids — Metals
SP-29 1112008 1S11307C Soil Confirmation — Energetics
1S11307D Soil Confirmation — Metals
B1209-080 - FTIR Wipe Sample
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR: ATK: Bacchus

Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK L.aunch Systems
Analytical Chemistry Laboratory

P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name: Ron Bowlin
Project: Lab Analysis - Env Waste - Bacchus
Sample Delivery Group: 1606006
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Sample Delivery Group:

Sample No. Client No.

1608006

Received Collect Date/Time
Matrix

Test Requested Sample Description

1606006-01 1S16157A 06/01/16 05/31/2016 11:30:01
SW 8486, 9045C pH Electrode Measurement Soil

1606006-02 18161578 06/01/116 05/31/2016 11:35:01
SW 848, 9045C pH Electrode Measurement Soll

1606006-03 15161584 06/01/16 05/31/2016 11:40:01
SW 846, 9045C pH Electrode Measurement Soil

1606006-04 15161588 06/01/18 05/31/2016 11:45:01
SW 846, 9045C pH Electrode Measurement Soil

1606006-05 1816159A 06/01/16 06/31/2016 11:50:01
SW 846, 9045C pH Electrode Measurement Soil

1606006-08 15161598 060116 05/31/2016 11:55:00
SVV 8486, 8045C pH Electrode Measurement Soil

1606006-07 1816160A 06/01/16 05/31/2016 12:00:0
SW 848, 9045C pH Electrode Measurement Soil

1606006-08 18161608 06/01/16 05/31/2016 12:05:0
SW 846, 9045C pH Electrode Measurement Soil

1606006-08 1516161A 06/01/16 05/31/2016 12:10:0
SW 848, 9045C pH Electrode Measurement Soll
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Sample Delivery Group: 1606006

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606006-10 15161618 06/01/16 05/31/2016 12:15:0
SW 846, 9045C pH Electrode Measurement Soil
Cortified By: 7% ﬁ \%'ﬂ(/ 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:
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Listing of Results by Sample
Sample Delivery Group: 1606006

Client Sample ID: 1816157A Laboratory Sample ID: 1606006-01

. _ » Date Sampled: 05/31/16 11:30
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16]

Dilution
Test Parameter Result Units MDL EQL  Factor Analyst TestDate
TestMethod:  SW 846, 9045 pH Electrade Measurement
pH 855 pH - 1 KN  06/14/16 12:20
Client Sample ID: 1S516157B Laboratory Sample ID: 1606006-02
. Date Sampled: 05/31/16 11:35
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethod:  SW 816, 9045C PH Elsctrode Measurernent
pH 855 pH -1 1 KN  06/14/16 12:25
Client Sample ID: 1516158A Laboratory Sample ID: 1606006-03
» Date Sampled: 05/31/16 11:40
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
i ' Test Method: 's_wm,‘"msc pH Electrode Megsurementw T o o
pH 863 pH - 1 KN  06M4MB 12:28
Client Sample ID: 1516158B Laboratory Sample iD: 1608006-04
o Date Sampled: 05/31/16 11:45
Sample Description: ATK-Bacchus - Group 10 Scil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL EQL  Factor Analyst TestDate
TestMethoo:  SW 846, 9045C PH Electrode Measurement
pH 854  pH -1 1 KN  06/14/16 12:31
Client Sample ID: 1516159A Laboratory Sample ID: 1606006-05
) Date Sampled: 05/31/16 11:50
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
TestMeM‘ _ Swass, 9045¢ pH Electrode Measurement = '
pH 872 pH 1 1 KN  06/14/16 12:36
Client Sample ID: 15161598 Laboratory Sampfe ID: 1606006-06
) o Date Sampled: 05/31/16 11:55
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilutien
Test Parameter Result Units MDL EQL Factor Analyst TestDate
Test Method:  SW 846, 9045C pH Electrade Measurement '
pH 858 pH - 1 KN D6M4/16 12:41
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Listing of Results by Sample
1606006

Sample Delivery Group:

Client Sample ID: 1516160A

Laboratory Sample ID: 1608006-07
Date Sampled: 05/31/16 12:00

Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL  EQL Faclor Analyst JYestDate
TestMethod: S 846, 9045C PH Electrode Measurement '
pH 858  pH - 1 KN  06/14/16 13:01
Client Sample ID: 1S16160B Laboratory Sample ID: 1606006-08
» ) » Date Sampled: (5/31/16 12:05
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16] ‘
Dilution
Test Parameter Result Units MDL EQL Factor Analyst Tast Date
TestMetfmd SW 845, 9045C PH Elsctrode Measurement
pH 866 pH A 1 KN 08/14/16 13:11
Client Sample ID: 1516161A Laboratory Sample ID: 1606006-09
_ o Data Sampled: 05/31/16 12:10
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Jest Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethod:  SW 846, 9045C PH Electrode Measurement —— = =
pH 866  pH -1 1 KN  06/14/16 13:15
Client Sample ID: 1316181B Laboratory Sample ID: 1606006-10
Date Sampled: 05/31/16 12:15
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-16]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethod:  SW 846, 945C _ PH Electrode Measurement
pH 882 pH - 1 KN 06/14/6 13:19
Page 50f 6
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Data Reporting Qualifiers

) Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detecticn Limit; The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratery reagent blank, but does not guarantes it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR: ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK Launch Systems
Analytical Chemistry Laboratory

P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name: Ron Bowlin
Project: Lab Analysis - Env Waste - Bacchus
Sample Delivery Group: 1606005
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Sample Delivery Group:

Sample No. Client No.

Received Collect Date/Time

Test Requested Sample Description Matrix

1606005-01 1816162A 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-02 18161628 06/01/16 05/31/2016 13:00:0
SW 848, 9045C pH Electrode Measurement Soil

1606005-03 1516163A 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-04 15161638 06/01/16 05/31/2016 13:00:0
SW B46, 2045C pH Elecirode Measurement Sail

180B005-05 15161644 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-06 15161648 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-07 1816165A 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-08 18161658 06101116 05/31/2016 13:00:0
SW B46, 9045C pH Electrode Measurement Soil

1606005-09 1516186A 06/01/16 05/31/2016 13:00:0
SW 848, 9045C pH Electrode Measurement Soil

1606005-10 15161668 06/01/16 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil

1606005-11 18161674 06/01116 05/31/2016 13:00:0
SW 846, 9045C pH Electrode Measurement Soil
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Sample Delivery Group: 1606005

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
rsoaoomz 15161678 06/01116  05/31/2016 13:00:0
SW 846, 90450 pH Electrode Measurement Soil
Certified By: WY%W 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annofated:
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Listing of Results by Sample
Sample Delivery Group: 1606005

Client Sample ID: 1516162A Laboratoery Sample ID: 1606005-01
] ] Date Sampled: 05/31/16 13:00
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18]

Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
Test Metfmd SWBJG, M45C PH Electrode i\ﬂea\sur_e_ment= _ o ) ' c
pH 88 pH - 1 KN  06/14/16 10:37
Client Sample ID: 1S16162B Laboratory Sample ID: 1606005-02
_ o Date Sampled: 05/31/16 13:00
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
JTest Parameter Result Units MDL EQL Factor Analyst TestDate
Test Method: ' SWMS, 9045C pH EIecﬁ'éde__M'gasurerifle'ri't_ '_ ‘ " o
pH 877 pH - 1 KN  06/14/16 10:51
Client Sample ID: 1516163A Laboratory Sample ID: 1606005-03
Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
" Tast Method: SWB#G, 9045C . ., pH Electrode Measurement
pH 871 pH -1 1 KN  08/14/16 10:56
Client Sample ID: 13161638 Laboratory Sample ID: 1606005-04
. o Date Sampled: 05/31/16 13:00
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dliution
Tast Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethod: W 845, 5045C pH Electrode Measurement _ _ ‘ :
pH 88  pH -1 1 KN 08/14716 11:00
Client Sample ID: 1S16164A Laboratory Sample ID: 1606005-05
] o Date Sampled: 05/31/16 13:00
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
Tost Method: SW 846, 9045C pH Electrode Mehsurgaménf )
pH 885 pH - 1 KN  06/14/16 11:03
Client Sample ID: 1516164B Laboratory Sample ID: 1608005-06
_ . Date Sampled: 05/31/16 13:00
Sample Description: ATK-Bacchus - Group 10 Scil Remediation [SP-18]
Dilution
JTest Parameter Resuit Units MDL EQL Factor Analyst TestDate
TestMethod:  SW 846, 9045C PH Electrade Measurement
pH 878 pH A 1 KN  06/14/16 11:06
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Listing of Results by Sample
Sample Delivery Group: 1806005

Client Sample ID: 1516165A

Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18)

Laboratory Sample ID:
Date Sampled: 05/31/16 13:00

1606005-07

Dilution
Test Parameter Result Units MDL  EQL Facfor Analyst TestDate
Testmfh_ot{: Swase, 904’56‘ PH Electrade Meq;u[emeknt_ &
pH 8.85 pH -1 1 KN  0B8/14/18 11:10

Client Sample ID: 1S16165B

Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18}

Laboratory Sample ID:
Date Sampled: 05/31/16 13:00

1606005-08

Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
Test Method: SWME, a45C pH Electrode Measurement : o = - |
pH 881 pH -1 1 KN  06/14/16 11:13
Client Sample ID: 1516166A Laboratory Sample ID: 1606005-09
Date Sampled: 05/31/16 13.00
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
Teost Parameter Result Units MDL EQL Factor Analyst TestDate
Te&!‘w SW?{E S45C pH Electrode Measurement ) ’
pH 871 pH -1 1 KN  06/14/16 11:16
Client Sample ID: 1S16166B Laboratory Sample ID: 1606005-10
) o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilutien
Test Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethod: W 846, 9045C PH Electrode Measursment
pH 888  pH A 1 KN  08/14/16 11:27
Client Sample ID: 1S16167A Laboratory Sample [D: 1606005-11
. Date Sampled: (05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
Jest Parameter Result Units MDL EQL Factor Anpalyst TestDate
" TestMethod: S a5, 9045 pH Electrode Measurement “ \
pH 862 pH - 1 KN 06/14M6 1215
Client Sample ID: 15161678 Laboratory Sample ID: 1606005-12
_ o Date Sampled: 05/31/16 13:00
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-18]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
Test Methiod:  SW 846, 9045C pH Elscirode Measurement
pH 861 pH - i KN 08/M14/16 12:18
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the

calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR: ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK Launch Systems
Analytical Chemistry Laboratory

P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name: Ron Bowlin
Project: Lab Analysis - Env Waste - Bacchus
Sample Delivery Group: 1606007
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Sample Delivery Group:

Sample No. Client No.

Received Collect Date/Time

Test Requested Sample Description Matrix
1606007-01 1516168A 06/01/16 05/31/2016 14:22:0
SW 848, 9045C pH Electrode Measurement Soil
1608007-02 15161688 06/01/16 05/31/2016 14:22:0
SW 845, 0045C pH Electrode Measurement Soil
1606007-03 1516169A 06/01/16 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil
1606007-04 15161698 06/01/116 05/31/2016 14:22:0
SW 846, 9045C pH Electrode Measurement Soil
Certified By: %‘/ﬁ V%ﬂ(/ 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meets the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annofated:
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Listing of Results by Sample
Sample Delivery Group: 1608007

Client Sample ID: 1516168A Laboratory Sample ID: 1606007-01
_ ) Date Sampled: 05/31/16 14:22
Sample Description: ATK-Bacchus - Group 10 Seil Remediation [SP-30]

Dilution
Test Parameter Result Unkts DL EQL Factor Analyst TestDate
TestMethod:  SW 346, 3045C PH Electrode Measurement
pH 858 pH -1 1 KN  66/14/16 13:30
Client Sample ID: 1S16168B Laboratory Sample ID: 1606007-02

) o Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]

Dilution
Test Paramater Result Units MDL EQL Factor Analyst TestDate
Test Method: SWB‘#&, .90456‘ ’ N _pH Electrode Measurerﬁpnt ’ ) ' o e
pH 8.67 pH - 1 KN  06/14/16 13:35
Client Sample ID: 1816169A Laboratory Sample ID: 1606007-03
) Date Sampled: 05/31/16 14:22
Sample Description: ATK-Bacchus - Group 10 Soll Remediation [SP-30]
Dilution
Test Parameter Result Units MDL EQL Factor Analyst TestDate
TestMethoo: ~ SW 846, 9045C pH Electrode Measurement R |
pH 858 pH - 1 KN 08/14/16 13:40
Client Sample ID: 15161688 Laboratory Sample ID: 1606007-04
) o Date Sampled: 05/31/16 14:22
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-30]
Dilution
Jest Parameter Resuit Units MDL EQL Factor Analyst TestDate
TestMethod:  SW 846, 9045C _PH Elsctrode Measurement'
pH 86 pH -1 1 KN  08/14/16 13:45
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Data Reporting Qualifiers

U Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used sither when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10}.

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

ECQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, July 06, 2016

TESTED FOR: ATK: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK Launch Systems
Analytical Chemistry Laboratory

P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name: Ron Bowlin
Project: Lab Analysis - Env Waste - Bacchus
Sample Delivery Group: 1606002
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Sample Delivery Group:

Sample No. Client No.

1606002

Received Collect Date/Time

Test Requested Sample Description Matrix
1606002-01 1816152A 06/01/16 05/31/2016 10:00:0
EPA 314.0 Perchiorate - lon Chromatography Soil
MOISTURE Percent Moisture Soll
SW-848, 30508 ICP/GFAA Metals Digestion Soll
SW-848, 8010C (Solids) Metals Analysis by ICP - 6010C Soll
SW-846, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Sail
SW-846, 8330A Mod (Solids) Explosives Analysis Soil

1606002-02 18161528 0B/01/18 05/31/2016 10:05:0
EPA314.0 Perchlorate - lon Chromatography Soll
MOISTURE Percent Moisture Soil
SW-846, 3050B ICP/GFAA Metals Digestion Soil
SW.846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SW-848, 7471A Mercury Analysis Soif
SW-845, 8330A Explosives Extraction Soll
SW-846, 8330A Mod (Solids) Explosives Analysis Soll
1606002-03 1816152C 06/01/16 05/31/2016 10:10:0
EPA 314.0 Perchlorate - lon Chromatography Soll
MOISTURE Percent Molsture Soil
SW-846, 3050B ICP/GFAA Metals Digestion Soil
SVV-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SWW-846, T4T1A Mercury Analysls Soll
SW-846, 8330A Explosives Extraction Soil
SW-846, 8330A Mod (Solids) Explosives Analysis Soil
1606002-04 1516153A 06/01/16 05/31/2016 10:20:0
EPA 314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisfure Soil
SW-845, 30508 ICP/GFAA Metals Digestion Soll
SW-848, 6010C (Solids) Metals Analysis by ICP - 6010C Soll
SW-846, 7471A Mereury Analysis Soil
SW-846, 8330A Explosives Extraction Sail
SW-846, 8330A Mod (Solids) Explosives Analysis Soil
1606002-05 18161538 06/01/16 05/31/2016 10:25:0
EPA 314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisture Soll
SW-846, 3050B ICP/GFAA Metals Digestion Soil
SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SW-B46, 7471A Mercury Analysis Soil
SW-B46, 8330A Explosives Extraction Soil
SW-848, B330A Mod (Solids) Explosives Analysis Soil

Printed:
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Sample Delivery Group: 1606002

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606002-06 1516153C 06/01/16 05/31/2018 10:30:0
EPA314.0 Perchlorate - lon Chromatography Soll
MOISTURE Percent Moisture Soil
SW-846, 30508 ICPGFAA Metals Digestion Soil
SWL-848, 6010C (Solids) Metals Analysis by IGP - 6010C Soil
SW-848, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Soil
SW-846, 8330A Mod {Solids) Explosives Analysis Soil
1606002-07 1816154A 06/01/16 05/31/20186 10:35:0
EPA 314.0 Perchlorate - lon Chromatography Sail
MOISTURE Percent Moisture Soll
SW.848, 30508 ICP/GFAA Metals Digestion Soll
SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SW-846, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Soil
SW-846, 8330A Mod (Solids) Explosives Analysis Soil
1606002-08 1816154 06/01/16 05/31/2016 10:40:0
EPA 314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisture Soil
SW-846, 30508 ICP/GFAA Metals Digestion Soil
SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soll
SW-846, 7471A Mercury Analysis Soll
SW-846, 83304 Explosives Extraction Soil
SW-846, 8330A Mod (Solids) Explosives Analysis Soil
1606002-09 1816154C 06/01/16 05/31/2016 10:45:0
EPA 314.0 Perchiorate - lon Chromatography Soll
MOISTURE Percent Moisture Soil
SW-846, 30508 ICP/GFAA Metals Digestion Soil
SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SW-846, 7471A Mercury Analysis Soit
SW-846, 8330A Explosives Extraction Soil
SW-846, 8330A Mod (Salids) Explosives Analysis Solil
16068002-10 1516155A 06/01/16 05/31/2016 10:50:0
EPA 314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisture Soil
SW-846, 3050B ICPIGFAA Metals Digestion Soil
SW-846, B010C (Salids) Metals Analysis by IGP - 6010C Soll
SW-846, 74T1A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Soil
SW-8486, 8330A Mod (Solids) Explosives Analysis Soil
Page 3 of 15
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Sample Delivery Group:

Sample No. Client No.

1606002

Received Collect Date/Time

Test Requested Sample Description Matrix
1606002-11 15161558 0B/01/16 05/31/2016 10:55:0
EPA314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisture Soll
SW-846, 30508 ICP/GFAA Metals Digestion Soil
SW-846, 6010C {Solids) Metals Analysis by ICP - 6010C Soil
SW-B46, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Sail
SW-846, B330A Mod {Solids) Explosives Analysis Soil

1606002-12 1S16155C 06/01/16 05/31/2016 11:00:0
EPA 314.0 Perchlorate - lon Chromatography Soil
MOISTURE Percent Moisture Soil
SW-846, 30508 ICP/GFAA Metals Digestion Soil
SW-846, 8010C (Solids) Metals Analysis by ICP - 8010C Sail
SW-846, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Soil
SW-848, 8330A Mod (Solids) Explosives Analysis Soll
1606002-13 1816156 v o (\ | oo 06/01/16 05/31/2016 11:05:01
EPA 314.0 Perchlorate - lon Chromatography Soll
MOISTURE Percent Moisture Soit
SW-8486, 30508 ICPIGFAA Metals Digestion Soil
SW-846, 6010C (Solids) Metals Analysis by ICP - 6010C Soil
SW-846, 7471A Mercury Analysis Soil
SW-846, 8330A Explosives Extraction Soil

Prinfed:

Page 4 of 15
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Sample Delivery Group: 1606002

Sample No. Client No. Received Collect Date/Time
Test Requested Sample Description Matrix
1606002-13 1816156 08/01/16 05/31/2016 11:05:0
SW-845, 8330A Mod (Solids) Explosives Analysis Soil
Certified By: %ﬁ‘w{/ 07/06/2016
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following dala meefs the requirements of the National Environmental Laboratory Accreditation
Program (NEILAP) unfess otherwise annotafed:
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Listing of Results by Sample
Sample Delivery Group: 1606002

Client Sample ID: 1516152A Laboratory Sample ID: 1606002-01
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-18] Date Sampled: 05/31/16 10:00
Moisture:  11.5%
_
Dilution
CAS Number Test Parameter Result {Dry Wt} Units DL EQL Factor Analyst TestDate
| TestMethod:  EPA3ILD Perchlorate - lon Chromatography '
014797-73-0 PERCHLORATE U mglkg 0.0113  0.0452 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Moisture
MOISTURE 1.5 % 1 KN 06/16/16
TestMethod:  SW-846, 30508 ICP/GFAA Metals Digestion
30508 ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW.846, 6010C (Solids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC 7] ug/g 2.3 1.3 1 MTE 06/16/16
7440-39-3 BARIUM 75.6 uglg 0.2 1.1 1 MTB 0616/16
7440-43-9 CADMIUM u uglg 0.1 0.6 1 MTE 06/16/16
7440-47-3 CHROMIUM 21.2 uglg 11 57 1 MTB 06/16/16
7439-92-1 LEAD 421 ugly 23 1.3 1 MTB DB6MBME
7782-49-2 SELENIUM U ugly 3.4 16.9 1 MTE 0611616
7440-224 SILVER u ugly 0.1 0.6 1 MTEB 0616/16
TestMethod:  SW-846, 7471A Mercury Analysis
7439-97-8 MERCURY U mokg 0.03 0.1 1 KN 06/13/16
TestMethod:  SW-846, 8330 Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Tast Method:  SW.846, 8330A Mod (Solids)Explosives Analysis
2691-41-0 HMX U mgikg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mgkg 0.11 0.23 1 KMS 0614116
55630 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 06/14/18
99-08-1 3-NITROTOLUENE 104 % = KMS
Client Sample ID: 1516152B Laboratory Sample ID: 1606002-02
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:05
Moisture: 12.6%
Dilution
CAS Number  Test Parameter Result (Dry Wt} Units MDL EQL  Factor Analyst TestDate
| TestMethod:  EPA3140 Perchiarate - fon Chramatography T
014797-73-0 PERCHLORATE U mgkg 0.0114  0.0458 1 MTE 06/16/16
TestMethod:  MOISTURE Percent Moisture
MOISTURE 126 % KN 06/16/16
TestMethod:  SW-846, 30508 ICP/GFAA Metals Digestion
30508 ACID DIGESTION DATE 06/15/2018 1 MTB 06/15/16
TestMethod:  SW-846, 6070C (Solids) ~ Metals Analysis by ICP - 8010C
7440-38-2 ARSENIC u ugig 2.3 1.4 1 MTB 0811616
7440-38-3 BARIUM B80.7 uglg 0.2 14 1 MTB 06/16/16
7440-43.9 CADMIUM u uglg 0.1 0.6 1 MTE 06/16/16
7440-47-3 CHROMIUM 21.1 ug/g 11 87 1 MTB 06/16/16
7439921 LEAD 46,6 uglg 23 1.4 1 MTB 08/16/16
7782-49-2 SELENIUM U uglg 3.4 17.2 1 MTE 06/E/16
7440224 SILVER u /g 0.1 0.6 1 MTB 06/16/16
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Listing of Results by Sample

Sample Delivery Group: 1608002

Client Sample ID: 1516152B

Laboratery Sample ID: 1606002-02

Date Sampled: 05/31/16 10:05

Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19]
Moisture: 126%
_
Dilution
CAS Number Test Parameter Result (Dry W nits MDL EQL Factor Analyst TestDate
TestMethod:  SW-846, 7471A Mercury Analysis ' ' '
7439-97-6 MERCURY U mgkg 0.03 0.1 1 KN 08/13/16
TestMethod:  SW-846, 63304 Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
TestMethod: _ SW-846, 8330A Mod (Solids)Explosives Analysis
2691410 HMX U mgkg 0.05 0.23 1 KMS 06/14/16
1218244 RDX U mghkg 0.11 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 06/14/16
98-08-1 3-NITROTOLUENE 101 % 1 KM$
Client Sample ID: 1816152C Laboratory Sample ID: 1606002-03
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:10
Moisture: 12.7%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
' Test Method: EPA 314.0_4_‘ Perchlarate - lon Chromatagraphy ' " . “ 4
014757-73-0 PERCHLORATE U  mgkg 0.0115  0.0458 1 MTB 06/16/16
Test Method: '_ 'MO‘I-STURE - " Percent Moisture
MOISTURE 127 % 1 KN 06/16/16
TestMethod:  SW-846, 30508 ICP/GFAA Metals Digestion
30508 ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW.846, 60T0C (Sofids)  Metals Analysis by ICF - 6010C
7440-38-2 ARSENIC U ugi 23 1.5 1 MTB 06/16/16
7440-33-3 BARIUM 704 ugig 0.2 12 1 MTB 06/16/16
7440-43-9 CADMIUM 014  ugig 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 187  ugig 12 5.7 1 MTB 06/16/16
7439-82-1 LEAD 365  uglg 23 1.5 1 MTB 06/16/16
7782-49-2 SELENIUM u uglg 34 17.2 1 MTB 06/16/18
7440-22-4 SILVER U uglg 0.1 0.6 1 MTB 06/16/16
TestMathod:  SW-846, 7471A Mercury Analysls
7439-97-6 MERCURY U mghkg 0.03 0.1 1 KN 06/13/16
TestMethod: _ SWW-846, 8330 Explosives Extraction _
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
TestMethod:  SW-846, 8330A Mod (Sofids)Explosives Analysis
2691-41-0 HMX U mghkg 0.05 0.23 1 KMS 06/14/16
121-824 RDX U mghkg 0.12 0.23 1 KM$ 06/14/16
55-63-0 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 06/14/16
89-08-1 3-NITROTOLUENE 100 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID; 1816153A

Laboratory Sample ID: 1606002-04

Date Sampled: 05/31/16 10:20

Sample Descriptlon: ATK-Bacchus - Group 10 Soil Remediation [SP-19]
Moisture:  10.7%
Dilutlon
CAS Number  Test Parameter Result (Dry W) Units MDL EQL Factor Analyst TestDate
Test Method: ._EPA 314,0 Perchlorate - lon Chrbmatography '
014797-73-0 PERCHLORATE U mgkg 0.0112  0.0448 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Moisture
MOISTURE 10.7 % 1 KN 06/16/16
TestMethod:  SW-845, 30508 ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW-846, 6070C (Sofids) ~ Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u uglg 22 1.2 1 MTE 06/16/16
7440-3-3 BARIUM 88.6 ug/y 0.2 1.1 1 MTB 0E6/16/16
7440439 CADMIUM u uglg 0.1 0.6 1 MTB 06/16/18
7440-47-3 CHROMIUM 203w 1.1 58 1 MTB 06/16/18
7439-92-1 LEAD 40.2 uglg 2.2 1.2 1 MTB 06/16/16
7782-49-2 SELENIUM U ug/g 34 16.8 1 MTB 0616116
7440-22-4 SILVER ] ug/g 0.1 0.8 1 MTB 06/16/16
TestMethod:  SW-845, T471A Mercury Analysis
7439-97-6 MERCURY U  mphkg 0.03 0.1 1 KN 06/13/16
TestMethod:  SW-846, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/18
TostMethod:  SW-846, 8330A Mod (SolidsjExplosives Analysis
2691-41-0  HMX U mokg 0.04 0.2z 1 KMS 06/14/16
121-824 RDX U mokg 0.1 0.22 1 KMS 08/14/16
55-63-0 NITROGLYCERIN U mokg 0.07 0.22 1 KMS 08/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
Cllent Sample ID: 1516153B Laboratory Sample ID: 1606002-05
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:25
Moisture:  10.4%
Dilution
CAS Number  Tast Parameter Result ({Dry Wt} Units MDL EQL Factor Analyst TestDate
TestMethod:  EPA3IME Perchiorate - lon Chromatography '
014797-73-0 PERCHLORATE U  mwkg 0.0112  0.0448 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Malsture
MOISTURE 10.4 % 1 KN 06/16/18
TestMothiod:  SW-845, 30508 ICP/GFAA Metals Digestion
30508 ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TesiMothod:  SW-846, 60T0C (Solids) ~ Meals Analysis by ICP - 6010C
7440-38-2 ARSENIC ] ug/g 22 1.2 1 MTE 06/16/16
7440-39-2 BARIUM 84.5 ug/g 0.2 1.1 1 MTBE 06/16/16
7440-43-8 CADMIUM u ugiy 0.1 0.8 1 MTE 06/16/18
7440-47-3 CHROMIUM 20.9 ugig 1.1 56 1 MTE 06/16/186
7439-82-1 LEAD 32, ug/g 2.2 1.2 1 MTB 06/16/18
7782-49-2 SELENIUM u ug/g 3.4 167 1 MTB 06/16/16
7440-22-4 SILVER v ug/g 0.1 0.8 1 MTB 06/16/16
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Listing of Results by Sample

Sample Dslivery Group: 1606002

Cllent Sample ID: 15161538 Laboratory Sample ID: 1606002-05
Sampie Description: ATK-Bacchus - Group 10 Seil Remediation [SP-19] Date Sampled: (5/31/16 10:25
Moisture: 10.4%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
TestMethod: _ SW-846, 74714 Mercury Analysis —— ' '
7439-97-6 MERCURY U  mgkg 0.03 0.1 1 KN 06/13/18
Testm “ SW-ME,&JJM 4E)'q:|os_ivas Extraction
DATE COMPLETED DB/13/2016 1 KMS3 06/13/16
TestMethod: SW-846, 8330A Mod (Solids)Explosives Analysis
2691-41-0 HMX U mgkg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX U mgikg 0.11 0.22 1 KMS 06/14/18
£§563-0 NITROGLYCERIN U mgkg 0.07 0,22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
Client Sample ID: 1516153C Laboratory Sampie ID: 1606002-06
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:30
Moisture: 12.6%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
Tes,Mfetﬁod.- '_'.‘;'PA 31-4'.0' ' Pgrf:l'\_lorate_- lon Ch_mmapugrgphy ' '
014797730 PERCHLORATE U mgkg 0.0114  0.0458 1 MTE 06/16/16
Test Method: ~ Mois TURE Pemgnt'.Moislure
MOISTURE 12,6 % 1 KN 06/1616
Test Method:  SW-846, 30508 ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE D6/15/2016 1 MTB 06/15/16
TestMethod:  SW-46, 60T0C (Sokids)  Metals Analysis by ICP - 8010C
7440-38-2 ARSENIC u ug/g 23 1.4 1 MTB 06/1616
7440-39-3 BARIUM 75.1 ug/g 0.2 1.1 1 MTB 06/16/16
7440439 CADMIUM u uglg 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 201 ug/g 11 57 1 MTB 06/16/16
7439-82-1 LEAD 314 ug/g 23 1.4 1 MTB 06/16/16
7782-49-2 SELENIUM u ug/g 3.4 17.2 1 MTB 08/16/16
7440-22-4 SILVER U ug/g 0.1 0.6 1 MTB 06M6/16
TestMothod:  SW-845, 7471A Mercury Analysis
7439-97-6 MERCURY U  mokg 0.03 0.1 1 KN 06/13/16
TestMethod:  SW-545, 8330A Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 0Bf13/16
TestMethod:  SW.B46, 8330A Mod (Sofids)Explosives Analysis
2691-41-0 HMX U mghkg 0.05 0.23 1 KMS 08/14/16
121-82-4 RDX U  mgkg 0.1% 0.23 1 KMS 08/14/18
55630 NITROGLYCERIN U  mghkg 0.07 0.23 1 KMS 06/14/18
93081 3-NITROTOLUENE 103 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 1S16154A Laboratory Sample ID: 1606002-07
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:35
Moisture: 10.8%
Dllution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
Test Method: EPA 3f¢ﬂ Perchlorate - lon Chrnma'tog'raphy o ' ' |
014797-73-0 PERCHLORATE U  mgkg 0.0112  0.0448 1 MTB 06/16/16
Test”éd‘md: _ ' MOISTURE Percent Moisture
MOISTURE 10.8 % 1 KN 06M6/16
Testyemad . SW-M-E, 30508 ICP/GFAA Metals Digesﬁon _
30508 ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW-846, 6010C (Sofids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u uglg 22 1.2 1 MTB 08/16/18
7440-33-3 BARIUM 92.4 uglg 0.2 1.1 1 MTB 08/18/16
7440-43-9  CADMIUM u uglg 0.1 0.6 1 MTB 08/16/16
7440-47-3 CHROMIUM 21.3 ugfy 1.1 56 1 MTB 06/16/16
7439-82-1 LEAD 42, ugfia 2.2 11.2 1 MTB 06/16/16
7782-48-2 SELENIUM U ug/g 3.4 16.8 1 MTB 06/16/16
7440-224 SILVER u uglg 0.1 06 1 MTE 06/16/16
TestMethod:  SW846, 7471A Mercury Analysis
7439-97-6 MERCURY U  mghkg 0.03 0.1 1 KN 06M3M6
TestMothod:  SW-846, 83304 Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 08/13/16
i'esl‘Meb‘rad: SW-846, 833M Mod (Sﬁﬁf)léxplosivas Analysis
2691410 HMX U mgkg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX U mg/kg 0.11 0.22 1 KMS 06/14/18
55-83-0 NITROGLYCERIN U  moka 0.07 0.22 1 KMS 08/14/16
99-08-1 3-NITROTOLUENE 102 % 1 KMS
Client Sample ID: 1S16154B Laboratory Sample ID: 1606002-08
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:40
Moisture: 11.5%
Dilution
CAS Number Test Parameter Result {Dry Wf) Units MDL EQL Factor Analyst TestDate
Test Methed: _ EPA 3140 " Perchlorate - Ionbhmmatagﬁphyl ‘ ' ' . o S
014797-73-0 PERCHLORATE <EQL  mgkg 0.0113  0.0452 1 MTB 06/16/16
Test Mettod: Mbls TURE Percent Moisture
MOISTURE 1.5 % 1 KN 06/16/16
TestMethod:  SW-846, 30508 ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW-B46, 6010C (Sofids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ugig 2.3 1.3 1 MTB 06/16/16
7440-39-3 BARIUM 70.7 ugly 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM U ug/g 0.1 0.6 1 MTB 06/16/16
7440473 CHROMIUM 21.5 ugig 1.1 5.7 1 MTE 06/16/16
7439-92-1 LEAD 24, ugig 2.3 1.3 1 MTB 06/16/16
7782-49-2 SELENIUM u ug/g 34 16,9 1 MTE 06/16/18
7440-22-4 SILVER U uglg 0.1 0.6 1 MTB 06/16/16
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Listing of Results by Sample
Sample Delivery Group: 1606002

Cllent Sample ID: 15161548

Laboratory Sample ID:

1606002-08

Sample Description:

ATK-Bacchus - Group 10 Seil Remediation [SP-19]

Date Sampled: 05/31/16 10:40

Moisture:  11.5%
A
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
Test Method: S WLB4E, 74714 Mercury Analysis ' '
7439-97-6 MERCURY U makg 0.03 0.1 1 KN 06/13/16
Test Method: SW-“E 333&4 Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06113116
TestMethod:  SW-846, 8330A Mod (Solids)Explosives Analysis
2691-41-0 HMX U makg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U mghg 0.11 0.23 1 KMS 06/14/16
55630 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 06/14118
99-08-1 3-NITROTQLUENE 106 % 1 KMS
Client Sample ID: 1516154C Laboratory Sample ID: 1606002-09
Sample Description:  ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:45
Moisture: 12.2%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
TestMothod:  EPA3IL0 Perchiorate - Ion Chromatography
014797-73-0 PERCHLORATE U mghkg 0.0114  0.0456 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Moisture
MOISTURE 12.2 % 1 KN 06/16/16
TestMethod:  SW-345, 30508 ICP/GFAA Metals Digestion
3050B ACID DIGESTION DATE 08/15/2016 1 MTS 06/15M16
TestMethod:  SW.846, 6070C (Solids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC 1] uglg 2.3 1.4 1 MTB 06/1616
7440-39-3 BARIUM 69.8 uglg 0.2 1.1 1 MTB 06/16/16
7440-43-9 CADMIUM u ug/g 0.1 0.6 1 MTB 06/16/16
7440-47-3 CHROMIUM 226 ug/g 11 5.7 1 MTB 0611616
7439-92-1 LEAD 499  uglg 2.3 1.4 1 MTB 06/16/16
7782-49-2 SELENIUM u uglg 3.4 174 1 MTB 06M6/16
7440-22-4 SILVER U ualg 0.1 0.6 1 MTB 06/16/16
TestMethod:  SW-845, 7471A Mereury Analysis
7438-87-6 MERCURY U mgkg 0.03 0.1 1 KN 08/13/16
TestMel.'hod SW-Ms,maA Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
TastMothod:  SW-846, 8330A Mod (Solids)Explosives Analysis
2691-41-0 HMX U  mgkg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U  mgkg 0.1 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 103 % 1 KMS
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Listing of Results by Sample
Sample Delivery Group: 1606002

Client Sample ID: 1516155A Laboratory Sample ID: 1806002-10
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: (5/31/16 10:50
Moisture:  13.2%
- Dilution
CAS Number Tast Parameter I Wi) Units MDL EQL Factor Analyst TestDate
! TestMethod:  EPA3MO Perchlorate - lon Chromatography i ———
014797-73-0 PERCHLORATE U  mgkg 0.0115  0.0461 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Moisture
MOISTURE 13,2 % 1 KN 06/16/18
Test Method: - . SW-346, 20508 ICP/GFAA Metals Digestion )
30508 ACID DIGESTION DATE 06/15/2018 1 MTB 061518

it~ o0 G S0k Wi A b -0

7440-38-2 ARSENIC u ug/g 23 1.5 1 MTB 06/16/16
7440-39-3 BARIUM 75.8 ug/g 0.2 1.2 1 MTB 06/16/16
7440-43-9  CADMIUM u uglg 0.1 0.8 1 MTB 06/16/16
7440-47-3 CHROMIUM 23.3 ug/a 12 5.8 1 MTB 06/16/16
7438-92-1 LEAD 41.2 ug/a 23 1.5 1 MTB 06/16/16
7782-49-2 SELENIUM 1] ug/g 35 17.3 1 MTE 06/16/16
7440-224 SILVER 1] uglg 0.1 06 1 MTE 06/16/16
TestMethod:  SW-846, 7471  Mercury Analysis
7439-97-6 MERCURY U mgkg 0.03 0.1 1 KN 08/13/16
TestMethod:  SW-846, 8330 Explosives Extraction
DATE COMPLETED 06/13/2016 1 KMS 06/13/16
Test Methad d SW-MG, 8330/1 Mod {Salids)iEprosivéé Analysis
2631410 HMX U motkg 0.05 0.23 1 KMS 06/14/116
121-82-4 RDX U mgkg 0.12 0.23 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mokg 0.07 0.23 1 KMS 06/14/16
88-08-1 3-NITROTOLUENE 103 % 1 KMS
Client Sample ID: 1516155B Laboratory Sample ID: 1606002-11
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:55
Moisture: 7.1%
Dilution
CAS Number Test Parameter Result (Dry Wt) Units MDL EQL Factor Analyst TestDate
TestMcthod:  EPA314.0 Perchorate - lon Chromatagraphy '
014797-73-0 PERCHLORATE U mghkg 0.0108  0.0431 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Moisture
MCISTURE 7.1 % 1 KN 06/16/16
Test Method: sweéo:m ICF/GFAA Metals Digestion
3050B AGID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SWW-846, 6010C (Solids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC U ug/g 22 10.8 1 MTB 0616/16
7440-39-3 BARIUM 623 ug/g 0.2 1.1 1 MTB 06/16/16
7440439 CADMIUM ] ug/g 0.1 0.5 1 MTB 06/16/16
7440-47-3 CHROMIUM 224  uglg 1.1 5.4 1 MTB 08/16/18
7439-92-1 LEAD 28.2 ugig 2z 10.8 1 MTB 06/16/16
7782-48-2 SELENIUM v uglg 3.2 16.1 1 MTB 06/16/16
7440-224 SILVER U ug/g 0.1 0.5 1 MTB 06/16/18
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample ID: 15161558 Laboratory Sample ID: 1606002-11
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 10:55
Moisture: 71%
Dilution
CAS Number  Test Paramater Result (Dry Wt) Units MDL EQL Factor Analyst TestDate
TestMethod:  SW-846, 7471A Mercury Analysis , '
7439-97-6 MERCURY U  mgkg 0.03 0.1 1 KN 06/1516
Tes{”eﬁwd: _ SW-MG, 833&4 Explosiyes Extraction By '
DATE COMPLETED 06/13/2016 1 KMS 08/13/16
TestMethod:  SW-846, 83304 Mod (Solids)Explosives Analysis
2691410 HMX U  mghkg 0.04 0.22 1 KMS 06/14/16
121-82-4 RDX U  mafkg o.M 0.22 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mghkg 0,06 0.22 1 KMS 06/14/16
89-08-1 3-NITROTOLUENE 101 % 1 KMS
Client Sample ID: 1516155C Laboratory Sample ID: 1606002-12
Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: (05/31/16 11:00
Moisture: 9. %
Dilutlon
CAS Number Test Parameter Result (Dry Wt) Units MDL EQL Factor Analyst TestDate
Test Method: i EPA 314.0 Perchlorate - lon Chromalography o
014797-73-0 PERCHLORATE U  mghkg 0,011 0,044 1 MTB 06/16/16
TestMethod:  MOISTURE Percent Molsture
MOISTURE 8. % 1 KN 06/16/16
TestMethod:  SW-846, 30508 ICPIGFAA Metals Digestion
30508 ACID DIGESTION DATE 06/15/2016 1 MTB 06/15/16
TestMethod:  SW-846, 6010C (Solids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ug/g 2.2 1 1 MTB 06/16/16
7440-39-3 BARIUM 77.8 ugfa 0.2 11 1 MTB 06/16/16
7440-43-9 CADMIUM u ug/g 0.1 0.5 1 MTB 06/16/16
7440-47-3 CHROMIUM 25.8 ug/g 1.1 5.5 1 MTB 06/16/16
7439-92-1 LEAD 34,1 uglg 22 1 1 MTB 06/16/16
7782-48-2 SELENIUM ] uglg 3.3 16.5 1 MTB 06116116
7440-22-4 SILVER U ug/g 0.1 0.5 1 MTB 06/16/16
TestMethod:  SW-846, 7471A Mercury Analysis
7439-97-6 MERCURY U mgkg 0.03 0.1 1 KN 06/15M86
TestMethod:  SW-846, 8330A  Explosives Extraction
DATE COMPLETED 06/13/2016 KMS 06/13/16
TestMethod:  SW-846, 8330A Mod (Sofids)Explosives Analysis
2681-41-0 HMX U mgkg 0.04 0.22 1 KMS 06/14/16
121-82-44 RDX U mgkg 0.1 022 1 KMS 06/14/16
55-63-0 NITROGLYCERIN U mokg 0.07 0.22 1 KMS 06/14/16
99-08-1 3-NITROTOLUENE 101 % 1 KMS
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Listing of Results by Sample

Sample Delivery Group: 1606002

Client Sample (D: 1516156

Laboratory Sample ID: 1606002-13

Sample Description: ATK-Bacchus - Group 10 Soil Remediation [SP-19] Date Sampled: 05/31/16 11:05
Moisture: 12.%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
' TestMethod EPA 314.0 Perchlorate - lan Chromatography
014797-73-0 PERCHLORATE U mghkg 0.0114  0.0455 1 MTB 06/16/18
TestMethod:  MOISTURE Percent Moisture
MOISTURE 12. % 1 KN 06/16/16
TesIMerhod SW-848, 30508 ICP/GFAA Metals Dige#fion
3050B ACID DIGESTION DATE 08/15/2016 1 MTB 06/15/16
| TestMethod:  SW-846, 60T0C (Solids)  Metals Analysis by ICP - 6010C
7440-38-2 ARSENIC u ugfy 23 1.4 1 MTB 06/16/16
7440-39-3 BARIUM 7.7 ugig 0.2 1.1 1 MTB 06/16/16
7440-43.9 CADMIUM U ug/g 0.1 0.8 1 MTB 06/16/16
7440-47-3 CHROMIUM 21.5 ug/g 1.1 57 1 MTB 06/16/16
7439-92-1 LEAD 417 uglg 2.3 1.4 1 MTB 06/16/16
7782-49-2 SELENIUM u ug/g 34 17 1 MTE 08/16/16
7440224 SILVER U ug/g 0.1 0.6 1 MTB 06/16/18
TestMethod:  SW-846, 14TIA Mercury Analysis
7439-97-5 MERCURY U mgkg 0.03 0.1 1 KN 06/15/16
TestMethod:  SW-845, 8330 Explosives Extraction
DATE COMPLETED 06/13/2016 KMS 06/13/16
TestMethod:  SW-846, 8330A Mod (Soliis)Explosives Analysis
2691-41-0 HMX U mgikg 0.05 0.23 1 KMS 06/14/16
121-82-4 RDX U moka 0.1 0.23 1 KMS 06/14/18
55-63-0 NITROGLYCERIN U malkg 0.07 0.23 1 KMS 06/14/16
§8-08-1 3-NITROTOLUENE 102 % 1 KMS

Page 14 of 15
Prinfed:  07/06/16 10:10





Data Reporting Qualifiers

u Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J Indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL {e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit. The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the

calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.

Page 15 of 15
Frinted:  O7/06/16 10:10





ATK Space Systems Group
Environmental Laboratory
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Wednesday, September 19, 2007

TESTED FOR: ATK Thiokol: Bacchus
Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK Thiokol Propulsion
Envircnmental Laboratory

P.O. Box 707, M/S 245
Brigham City, UT
84302-0707
435-863-3732
435-863-8080

Contact Name: Ron Bowlin
Project: Lab Analysis - Env Wastewater - Bacchus
Sample Delivery Group: 0708022
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Sample Delivery Group: 0708022

Sample No. Client No. Received Collect Date/Time

Test Requested Sample Description Matrix
070802201 1507124 08/28/07 8/23/2007 08:04:38

EPA 314.0 Perchlorate - lon Chromatography Water

SW 8486, 8330 Mod {Water) Explosives Analysis Water

SW-846, 3010A Metals Digestion Water

SW-848, 6010B (Water) Metals Analysis by ICP - 6010 Water

SW-846, 7470A Mercury Analysis Water

SW-846, 82608 (Water) Volatile Organics Appendix 9 Vater

) W‘W(/ 09/19/2007
Certified By:
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following data meefs the requirements of the National Environmental Laboratory Accreditation
Program (NELAP) unless otherwise annotated:

Commaents:

0708022-01A3 Explosives: The presence of DiNG was confirmed by second column confirmation but the level
was found to be <50 ug/L when using the second column chromatography.
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Listing of Results by Sample

Sample Delivery Group: 0708022
Client Sample ID: 1507124 Laboratory Sample ID: 0708022-01
Date Sampled: 08/23/07 08:04
Sample Description: ATK-Bacchus - WWT at Catch Tank House 2326, Bldg. 2216
Dilution
CAS Number Test Parameter Result Units MDL EQL Factor Analyst TestDate
Testlfethod . EPAIM4D Perchlorale - lon Chromatography
014797-73-0 PERCHLORATE U ugl 1.333 5332  1.333 Qc 00/13/07
Teerethad SW 846, 8330 Mod (Water) Explosives Analysls
2691410 HMX 1850 < uglt 12 40 40 JNB 08/31/07
121-82-4 RDX U ugl 16 40 40 JNB 08/31/07
55-63-0 NITROGLYCERIN U ugl 24 40 40 JNB 09/04/07
8659-60-5 1,2,4- BUTANETRIOL TRINITRATE U gl 12 a0 a0 JNB 09/04/07
623-87-0 1,3-DINITROGLYCERIN 1700 gl 12 40 40 JNB 08/31/07
99-08-1 3-NITROTOLUENE 9.3 % 1 JNB 08/31/07
TestMethod:  SW-846, 30104 Metals Digestion _
3010A ACID DIGESTION 08/28/2007 1 MTB 08/28/07
00:00
Tast Mothod:  SW-846, 60108 (Water)  Metals Analysis by ICP - 6010~
7429-90-5 ALUMINUM 13600 uglL 10 60 1 MTB 08/30/07
7440-38-2 ARSENIC U ugl 20 100 1 MTB 08/30/07
7440-39-3 BARIUM 553  ugll 2 10 1 MTE 08130007
7440-41-7 BERYLLIUM 08J uglL 05 25 1 MTB 08/30/07
7446-43-9 CADMIUM 154 wgl 1 5 1 MTB 08/30/07
7440-70-2 CALCIUM 128000 ugl 30 150 1 MTB 08/30/07
7440-47-3 CHROMIUM 16.J°  uglL 10 0 1 MTB 08/30/07
7440-50-8 COPPER 412 ul 2 10 1 MTB 08/30/07
7439-89-6 IRON 11300 ugl 20 100 1 MTB 08/30/07
7439.92-1 LEAD 26.J° ugl 20 100 1 MTB 08/30/07
7439-95-4 MAGNESIUM 23800 ugl 10 50 1 MTB 08/30/07
7439-98-7 MOLYBDENUM 211wl 1 5 1 MTB 08/30/07
7440-02-0 NICKEL 13.4  ugl 5 26 1 MTB 0B/30/07
7440-06-7 POTASSIUM 11800 wgll 100 500 1 MTB 08/30/07
7762-49-2 SELENIUM U ugl 30 150 1 MTB 08/30/07
7440-22-4 SILVER U ut 1 5 1 MTE 08/30/07
7440-23-5 SODIUM 28600 ugl 300 1500 1 MTB 08/30/07
7440666  ZINC M4 ugl 10 80 1 MTB 08/30/07
Test Method: SW-345, 7470A Mercury Analysis
7439-97-6 MERCURY U ugt 0.3 1 1 TCP 09/11/07
Test Method:  SW-846, 82608 (Water)  Volatile Organics Appendix 9
67-84-1 ACETONE 2.0 ugh 30 100 1 LSH 08/30/07
107-02-8 ACROLEIN U ough 4,65 10 1 LSH 08/30/07
107-13-1 ACRYLONITRILE U ugt 16 50 1 LSH 08/30/07
107-05-1 ALLYL CHLORIDE U ugl 0.5 10 1 LSH 08/30/07
71-43-2 BENZENE 148 ugil 0.22 10 1 LEH 08/30/07
108-86-1 BROMOBENZENE U ul 0.37 10 1 LSH 08/30/07
74-97-5 BROMOCHLOROMETHANE U ugt 0.31 10 1 LSH 08/30/07
75-27-4 BROMODICHLOROMETHANE U ugl 0.18 10 1 LSH 08/30/07
75-25-2 BROMOFORM U ugl 0.42 10 1 LSH 08/30/07
74839 BROMOMETHANE U gl 0.57 10 1 LSH 08/30/07
71-36-3 1-BUTANOL U ugl 5.2 10 1 LSH 08/30/07
768-93-3 2-BUTANONE 102 ugl 1.1 10 1 LSH 08/30/07
135-95-8 SEC-BUTYLBENZENE U ugl 0.16 10 1 LSH 08/30/07
98-06-6 TERT-BUTYLBENZENE U ougn 0.2 10 1 LSH 08/30/07
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Listing of Results by Sample

Sample Delivery Group:

0708022

Client Sample (D: 1507124

Sample Description:

ATK-Bacchus - WWT at Catch Tank House 2326, Bldg. 2216

Laboratory Sample ID:
Date Sampled: 08/23/07 08:04

0708022-01

CAS Number  Test Parameter Result Units MDL EQL %I;I::::I:r“ Analyst Test Date
TestMethod . SW-&#E,EZWB {Water} Volatlle Organics Appendix 9 - o ’

75-15-0 CARBON DISULFIDE U ugl 0.13 10 1 LEH 08/20/07
56-23-5 CARBON TETRACHLORIDE U ugl 0.27 10 1 LSH 08/30/07
108-80-7 CHLOROBENZENE U uglL 0.16 10 1 LSH 08/30/07
75-00-3 CHLOROETHANE U ugl 0.35 10 1 LSH 08/30/07
110-75-8 2-CHLORCETHYLVINYL ETHER U ugl 1.71 10 1 LSH 08/30/07
67-66-3 CHLOROFORM U ugl 0.3 10 1 LSH 08/30/07
74-87-3 CHLOROMETHANE U ugt 0.81 10 1 LSH 08/30/07
126-99-8 CHLOROPRENE {2-CHLORO-1,3-BUTADI! U ough 08 10 1 LSH 08/20/07
95-48-8 2-CHLOROTOLUENE U  ugh 0.24 10 1 LSH 08/30/07
106-43-4 4-CHLOROTOLUENE U ugl 0.16 10 1 LSH 08/30/07
108-84-1 CYCLOHEXANONE U ugl 1.56 10 1 LSH 08/30/07
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE U ugl .35 10 1 LSH 08/30/07
124-48-1 DIBROMOCHLOROMETHANE U ugl 0.18 10 1 LSH 08/30/07
106-93-4 1,2-DIBROMOETHANE U ugl 0.15 10 1 LSH 08007
74-95-3 DIBROMOMETHANE U ugl 0.256 10 1 LSH 08/30/07
95-50-1 1,2-DICHLOROBENZENE U ull 5.86 10 1 LSH 08/30107
541-73-1 1,3-DICHLOROBENZENE U ugl 5.62 10 1 LSH 08/30/07
106-46-7 1,4-DICHLOROBENZENE U ougl 5.88 10 1 LSH 08/30/07
75-34-3 1,1-DICHLORCETHANE 284 ul 0.42 10 1 LSH 08/30/07
107-06-2 1,2-DICHLOROETHANE U uglL 0.29 10 1 LSH 08/30/07
75-35-4 1,1-DICHLORQETHENE U ugl 0.16 10 1 LSH 0B/20/07
156-59-4 CIS-1,2-DICHLORCETHENE U ugl 0.18 10 1 LSH 08/30/07
75-71-8 DICHLORODIFLUOROMETHANE U ul 0.66 10 1 LSH 08/30/07
78-87-5 1,2-DICHLOROPROPANE U ugll 0.16 10 1 LSH 0B30/07
142-28-9 1,3-DICHLOROPROPANE U  wugl 0.24 10 1 LSH 08/30/07
590-20-7 2,2-DICHLOROPROPANE U ugl 0.9 10 1 LSH 08130407
563-58-6 1,1-DICHLOROPROPENE U ugl 0.17 10 1 LSH 08/30/07
10061-01-5 ClS-1,3-DICHLOROPROPENE U ugl 04 10 1 LSH 08/30/07
10061-02-6 TRANS-1,3-DICHLOROPROPENE U ugl 0.18 10 1 LSH 08/30/07
141-786 ETHYL ACETATE U ugh 0.63 10 1 LSH 08/30/07
100-41-4 ETHYLBENZENE 084 ugll 0.16 10 1 LSH 08/30/07
60-29-7 ETHYL ETHER U ugl 0.2 10 1 LSH 08/30/07
97-63-2 ETHYL METHACRYLATE U uglL 0.19 10 1 LSH 08/30/07
76-13-1 1,1,2-TRICHLORC-1,2,2-TRIFLUOROETH; U ugl 1 10 1 LSH 08/30/07
87-68-3 HEXACHLOROBUTADIENE U ugt 0.9 10 1 LSH 08/30/07
691-78-6 2-HEXANONE U ugl 0.7 10 1 LSH 08/30/07
67-63-0 ISOPROPYL ALCOHOL U ugll 3 10 1 LSH 08/30/07
98-828 ISOPROPYLBENZENE U  ugiL 0.58 10 1 LSH 08/30/07
108-10-1 4-METHYL-2-PENTANONE U ugl 0.53 10 1 LSH 08/30/07
78-831 2-METHYL-1-PROPANOQL (ISOBUTYL ALC U ugt 5.33 10 1 LSH 08/30/07
79-46-8 2-NITROPROPANE U uwl 0.99 10 1 LSH 08/30/07
99-87-6 4.|SOPROPYLTOLUENE U ough 0.24 10 1 LSH 08/30/07
126-98-7 METHACRYLONITRILE U uglL 0.39 10 1 LSH 08/30/07
74-88-4 METHYL IQDIDE U  ugl 0.21 10 1 LSH 08/30/07
80-62-5 METHYL METHACRYLATE U ugl 0.49 10 1 LSH 08/30/07
76-08-2 METHYLENE CHLORIDE 13.7  ugl 0.77 10 1 LSH 08/30/07
104-51-8 N-BUTYLBENZENE U ugl 03 10 1 LSH 08/30/07
103-65-1 N-PROPYLBENZENE U ugl 0.15 10 1 LSH 08f30/07
91-20-3 NAPHTHALENE U uglL 4 10 1 LSH 08/30/07
107129 PROPIONITRILE U ugh 0.39 10 1 LSH 08/30/07
100-42-5 STYRENE 822 ugl 0.17 10 1 LSH 08/30/07
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Listing of Results by Sample

Sample Delivery Group:

0708022

Client Sample ID: 1507124

Sample Description:

ATK-Bacchus - WWT at Caich Tank House 2326, Bldg. 2216

Laboratory Sample ID:
Date Sampled: 08/23/07 08:04

0708022-01

CAS Number  Test Parameter Result LUnits MDL EQL l?’Ia!:::f.tlt;,r" Analyst Test Date
Test Method:  SW-845, 82608 (Water)  Volatile Organics Appendix 9

156-60-5 TRANS-1,2-DICHLOROETHENE U ugh 0.34 10 1 LSH 08/30/07
110-57-6 TRANS-1,4-DICHLORO-2-BUTENE U ugl 0.65 10 1 LSH 08/30/07
108-88-3 TOLUENE U ugl 0.21 10 1 LSH 08/30/07
630-20-6 1.1,1,2-TETRACHLOROETHANE U  ugl 0.26 10 1 LSH 08/30/07
79-34-5 1,1,2,2-TETRACHLOROETHANE U ugl 0.85 10 1 LSH 08/30/07
127-18-4 TETRACHLOROETHENE U uwl 0.28 10 1 LSH 08/30/07
87-61-6 1,2,3-TRICHLOROBENZENE U ugl 0.23 10 1 LSH 08/30/07
120-82-1 1,2,4-TRICHLOROBENZENE U ugl 4.37 10 1 LSH 08/30/07
79-00-5 1,1,2-TRICHLOROETHANE U ugh 0.25 10 1 LSH 08/30/07
79-01-6 TRICHLOROETHENE U ugl 0.7 10 1 LSH 08/30/07
71-556 1,1,1-TRICHLOROETHANE 3.3J  ugl 0.16 10 1 LSH 08/30/07
75-69-4 TRICHLOROFLUOROMETHANE Uoougl 0.25 10 1 LSH 08/30/07
96-18-4 1,2,3-TRICHLOROPROPANE U oupl 0.33 10 1 LSH 08/30/07
95-63-6 1,2,4-TRIMETHYLBENZENE U ugh 0.19 10 1 LSH 08/30/07
108-67-8 1,3,5-TRIMETHYLBENZENE U ugl 0.29 10 1 LSH 08/30/07
108-054 VINYL ACETATE U ugh 0.13 10 1 LSH 08130007
75-01-4 VINYL CHLORIDE U  ugl 0.3 10 1 LSH 08/30/07
1330-20-7 m,p-XYLENE U uglL 18 10 1 LSH 08/30/07
95-47-6 0-XYLENE 06J ugl 0.18 10 1 LSH 08/30/07
460-00-4 BROMOFLUQROBENZENE 106 % 1 LSH 08/30/07
1868-53-7 DIBROMOFLUQROMETHANE 928.3 % 1 LSH 08/30/07
17060-07-0 1,2-DICHLOROETHANE-D4 102 % 1 LSH 08/30/07
2037-26-5 TOLUENE-D8 102 % 1 LSH 08/30/07
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MDL

EQL

Dilution
Factor

Data Reporting Qualifiers

Indicates that the analyte was not detected, or the analyte was detected but
was below the MDL.

This flag is used when an analyte is found in the blank as well as the sample.

Indicates an exfimated value. This flag is used either when estimating a concentration
for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the

EQL {e.g. 3 Jd with an EQL of 10).

Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent blank, but does not guarantee it

can be achieved in all sample matrices.

Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Factor: The prepared sample was diluted by this factor because the
sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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ATK Launch Systems Group 07080zt

Environmental Laboratory
Sample Receipt Checkiist

cionname AT LU Ll Sof steme s ~ Batchuns socy, 0703022

Cartter: JTon &zgg&ddf/ Garrisr Nurmbor;

E Hand delivered, m cogler 0 Hand deliverad, sample{s) 1aken out at recelving counter
Gooler Information: -
Cooler Number/1D: g/f’“ * WW 'F&
Condlion of Shipping Container. ~ Jgood  QFair  Not Applicabla ODamagad {explain)
Cooler Sesled {tapsd); aves o ONot Applicabis
Custody Seals Present; Ci¥es ONot Applicable
Dintact OBroken Seal Number:
Coolant: ‘!uue Crdiug ice  CiNone Crher:
State of Coolant: ‘Kszsn DPartlally Frozen OMatied
Thermomeater lD:M Reading: b < CF Carrected Temp:, G Temp Blank included: OYes [ONo
Packing Descriplion:

Chaln-Of-Custody Information:

COC Present: 5_1 Mres Mo Ciher:
COC Number{s):

COC signed {relinguished and received): (3 ONo ONot Applicable
COC or LWI agreas with sample labels: 85 ONo QNot Applicabla

Notes:,

Sample Information:

Samples included in cooler: 0708 ﬂZf'; P7080Z3 3 070% 0 Z/y

Custody Seals Presenl: OYes p@o Other
Cintat  DBroken  Seal Number(s)
Sample containars intact: ﬂYas ONo Notes;
Samples in proper containera: ﬂYea ONa
Sufficiant sample volume: JXes DiNo
All samples received in hold time:  fes ONo
Waker — YOA's have zero headspace: BS ONo OMot
PaPre-preserved with HCL: re-preserved with Ne,$,0y: ONon-Preserved:

Notas:
Water — pH acceplable upon receipt: OYes )(Mjuslad (see comments below)  CNot Applicable

HNGy=_ 7 Z H50, = NaOH = ZNAC /NaOH = HCL =
Watsr-pHaﬁ : {mig. & Lot No.)

[
HNO, S0, NaOH ZnAC HCI_
N2,50:0, Cthar

Y 0708022 ~OIAT 2.0 Wl HMY, /2 pt<Z

SOP-102 Form A
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CERTIFICATE OF ANALYSIS
Listing of Sample Information and Testing Requested

Thursday, December 15, 2011

TESTED FOR: ATK: Bacchus

Environmental Compliance M/S M7H7
Magna, UT 84044-0098

ANALYZED BY: ATK Launch Systems
Analytical Chemistry Laboratory

P.O. Box 707, M/S 245
Brigham City, UT 84302-0707
435-863-3732

435-863-8080

Contact Name: Brittany Scottorn
Project: Lab Analysis - Env Waste - Bacchus
Sample Delivery Group: 1112008
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Sample Delivery Group: 1112008

Sample No. Client No.

Received Collect Date/Time

Test Requested Sample Description Matrix
1112008-01 1811307A 12/08/11 12/6/2011 09:30:00 W
MOISTURE Percent Moisture Soll
SW-846, 8330A Explosives Extraction Soll
SW-846, 8330A Mod (Solids) Explosives Analysis Soil

1112008-02 15113078 12/08/11 12/6/2011 09:30:00
MOISTURE Percent Moisture Soll
SW-846, 30508 ICP/IGFAA Metals Digestion Soil
$W-846, 60108 (Solids) Metals Analysis by ICP - 6010 Soil

1112008-03 1811307C 12/08M11 12/6£2011 09:30:00
MOISTURE Percent Moisture Sail
SW.846, 8330A Explosives Extraction Soil
SW-848, 8330A Mod (Solids) Explosives Analysis Soil

1112008-04 1S11307D 1208111 12/6/2011 09:30:00
MOISTURE Percent Moisture Soil
SW-846, 30508 ICP/GFAA Metals Digestion Soil
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Sample Delivery Group: 1112008

Sample No. Client No. Received Collect Date/Time

Test Requested Sample Description Matrix
1112008-04 18113070 12/08/11 12/6/2011 09:30:00
SW-B46, 6010B (Solids) Metals Analysis by ICP - 601D Soll
Certified By: 7/# t)/;{‘/ﬂ/ 12/15/2011
W. Scott Fraser, Quality Assurance Officer Date

This certifies that the following dafa meets the requiroments of the National Environmental Laboratory Accredifation
Program (NELAP) unless otherwise annofaled:

The results herein refer only to the itemns tested. The report shall not be reproduced except in full without written
permission of the laboratory.
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Listing of Results by Sample
Sample Delivery Group: 1112008

Client Sample ID: 1511307A CLQ" Laboratory Sample ID: 1112008-01
Sample Description: ATK-Bacchus - 2216 Soil [ 1\,9’ i Date Sampled: 12/08/11 09:30
Moisture:  11.3%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units DL EQL Factor Apalyst TestDate
. Tes!Method ) MOISTURE : Percgnt Maisture _ = S . i
MOISTURE 1.3 % 1 MTB 1211311
TestMetfiod:  SW-846, 83304 Explosives Extraction
DATE COMPLETED 12/12/2011 1 KMS 121211
TestMethod:  SW-846, 83307 Mod (Solids)Explosives Analysis
2691-41-0 HMX 202 molkg 0.45 2.26 10 KMS 12/13M
121-824 RDX U  makg 113 2.25 10 KMS 12713111
55630 NITROGLYCERIN U mokg 0.68 2.25 10 KMS 12311
99-08-1 3-NITROTOLUENE 98.4 % 1 KMS 121311
Client Sample ID: 1511307B ) é, ' Laboratory Sample ID: 1112008-02
Sample Description: ATK-Bacchus - 2216 Swil | v Date Sampled: 12/06/11 09:30
Moisture: 11.%
Dilution
CAS Number Test Parameter Result (Dry Wt} Units MDL EQL Factor Analyst TestDate
Test Mothod:  MOISTURE PercentMoisture ' '
MOISTURE 1. % 1 MTB 121311
Test Mathod: -‘ SW-ME, 30508 ICPJ‘?‘FAA Metals Digestion
30508 ACID DIGESTION DATE 11/12/2011 1 MTB 1211211
TestMethod:  SW-846, 60108 (Solids)  Metals Analysis by ICP - 6010
7420-90-5 ALUMINUM 11600, ug/g 56.2 281 50 MTB 12113411
7440-36-0 ANTIMONY 1] ug/g 23 11.2 1 MTB 121311
7440-39-3 BARIUM 153. uglg 0.2 1.1 1 MTB 121311
7440-41-7 BERYLLIUM 0.62 ug/g 0.06 0.28 1 MTB 12113111
7440-43-9 CADMIUM u uglg 0.1 0.6 1 MTB 121311
7440473 CHROMIUM 245 ug/g 1.1 5.6 1 MTB 121311
7438-92-1 LEAD 38.7 ug/g 23 1.2 1 MTE 12713111
7440-02-0 NICKEL 10.4 ugfg 0.6 2.8 1 MTB 1213111
7782-49-2 SELENIUM ] ugfy 34 16.9 1 MTB 12713111
7440-22-4 SILVER u uglg 0.1 0.6 1 MTB 1211311
Client Sample ID: 1511307C l_ Laboratory Sample ID: 1112008-03
Sample Description:  ATK-Bacchus - 2216 Soil IO Q/y\'lo}‘ Date Sampled: 12/06/11 09:30
Moisture: 11.3%
Dilution
CAS Number Te meter Result (Dry Wt}  Units mpL EQL  Factor Analyst TestDate
TestMethod:  MOISTURE Percent Moisture ' o )
MOISTURE 113 % 1 MTB 1213111
TestMethod:  SW-846, 8330A Explosives Extraction
DATE GOMPLETED 12/12/2011 1 KMS 1211211
TestMothod:  SW-846, 83304 Mod (Solids)Explosives Analysis
269141-0 HMX 045 mg/kg 0.05 0.23 1 KMS 1211311
121-82-4 RDX U mghkg 0.11 0.23 KMS 1211311
55-63-0 NITROGLYCERIN U mgkg 0.07 0.23 1 KMS 1211311
89-08-1 3-NITROTOLUENE 106 % 1 KMS 121311
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Listing of Results by Sample

Sample Delivery Group: 1112008

Client Sample ID: 1S11307D Laboratory Sample ID: 1112008-04
Sample Description:  ATK-Bacchus - 2216 Soil b Mw Date Sampled: 12/06/11 09:30
Moisture:  10.9%
Diluticn
CAS Number  Test Parameter Result (Dry WE}  Units MDL EQL Factor Analyst TestDate
. TestMethod:  MOISTURE Percent Moisture - ' :
MOISTURE 10.9 % 1 MTEB 12113111
TestMethod:  SW-846, 30508 ICP/GFAA Metals Digestion
30508 ACID DIGESTICN DATE 1211212011 1 MTB 12112111
TestMethod:  SW-B46 60108 (Solids)  Metals Analysis by ICP - 6010
7429-90-5 ALUMINUM 11200 ug/g 56.1 281 50 MTB 121311
7440-36-0  ANTIMONY u ugfg 2.2 1.2 1 MTB 12/13/11
7440-39-3 BARIUM 160. uglg 0.2 1.1 1 MTB 12M3/11
7440-41-7 BERYLLIUM 0.56 ug/g 0.06 0.28 1 MTB 12112111
7440-43-9 CADMIUM U ugg 0.1 0.6 1 MTB 12/13111
7440-47-3 CHROMIUM 19.4 uglg 1.1 5.6 1 MTB 121311
7439-92-1 LEAD 10.4 uglg 22 11.2 1 MTE 121311
7440-02-0 NICKEL 9.4 ug/g 0.6 2.8 1 MTE 12/113M1
7782-49-2 SELENIUM u ugfg 3.4 16.8 1 MTB 1211311
7440.22-4 SILVER u ugig 0.1 06 1 MTB 121311
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Data Reporting Qualifiers

) Indicates that the analyte concentration is less than the MDL.
B This flag is used when an analyte is found in the blank as well as the sample.
J indicates an extimated value. This flag is used either when estimating a concentration

for tentatively identified compounds or when the data indicated the presence of a
compound that meets the identification criteria but the result is less than the
EQL (e.g. 3 J with an EQL of 10).

MDL Method Detection Limit: The minimum concentration of a substance that can be
confidently measured and reported. The laboratory has demonstrated that the
MDL can be achieved in a laboratory reagent biank, but does not guarantee it

can be achieved in all sample matrices.

EQL Estimated Quantitation Limit; The EQL generally is 5 to 10 times the MDL. For
many analytes the EQL is selected as the value of the lowest standard in the
calibration curve.

Dilution Dilution Factor: The prepared sample was diluted by this factor because the
Factor sample was too concentrated or due to other interferences in the sample matrix.
Any dilution factor causes a corresponding increase in the MDL and EQL.
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ATK Space Systems Group

Environmentai Laboratory
Sample Receipt Checklist

Cliemt Name:; ATK Paceuns DG No. N IZUOg Date: 0 |2-/ 0&/“
Carrier; Poaad Baoncuck Carrier Number,__ =" initats;____ W SF

i | Hand dellvared, no cooler |1 Hand delivered, sampla(s) taken out at receiving counter
Cooler Information:

Cooler Number/D; S"‘“"' | St

Condition of Shipping Contalner:  '1Good ¢ Fair | INot Applicable 1IDamaged {sxplain)
Cooler Sealed (taped): I1Yes 1 ke 1INot Applicable

Custody Seals Present: 'IYes iINa 11Not Agplicable

1 intact | 1Broken Seql Number;

Coolant: INice {IBiue lce  riNone Other;

State of Coolant: LIFrozen i !Partially Frozen 1 IMehed

Thermometer ID; |3q Reading:__ D c CF__ T Comected Temp:__ 0 o¢ Temp Biank Included: |1Yes w(
Packing Description; ~ . "

et battles in_Z2phy g,q Oered with ice

Chaln-Of-Custody Information: H(

cgtc: &"ulnl. X — ] I'No Other:

G mbar(s);_

COC signed (relinquished and received); :{u [INe 1INt Appficable

COC or LWt agress with sample labels: (] {INo 1iNot Applicable

Neteg:

M
Samples included n cooler; m}wg - ¥ [2_,!‘2 ml WW\Q ’J 24 240 ml. WMC?

Custody Seals Presant: [iYay \Mé Other
':?éct tiBroken  Seal Number(s)
Sample containers intact; f [INo Notes:
Samples in proper containers: &7 iiNo
Sufficient sample volume: s [TNo
Al samples raceived in hold time: n‘(as LINo
Water — VOA's have Zero hoadspace: LiYes [INo mh\ppliﬂhle
I'lPre-preserved with HCE: [ IPre-preserved with Na,S:05 [INon-Pressrved:

Water ~ pH acceptable upon receipt; 1¥es NAdjusted (sze comments balow) L7kt Applicabie

HNOy = HS0, = NaQH = ZnAC INaOH = HCL =
Water - pH adjustad: (mfg. & Lot No.)

HNO, H;50, NaOH ZnAC j\I-I(:I

Ne;50:0, Other
Notes:

SOP-102 Form A
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Mr. Scott T. Anderson, Director
Utah Department of Environmental Quality
Division of Waste Management and Radiation Control

ATTACHMENT B
DATA VALIDATION REPORTS
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Sample Delivery Group (SDG):

Laboratory:

Project/Site Name:

Orbital ATK

Case Narrative

1506002
Orbital ATK Promontory Laboratory
Group 10 SWMU Sampling

Collection Date: 5/28/2015
Matrix: Soil
Samples

Metals Metals Mercury pH

Client ID Lab ID 60108 6020A 7471A 9045C
1515082A | 1506002-01 X X X X
15150828 | 1506002-02 X X X X
1515082C | 1506002-03 X X X X
1S15083A | 1506002-04 X X X X
1515083B | 1506002-05 X X X X
1515083C | 1506002-06 X X X X
1515084A | 1506002-07 X X X X
15150848 | 1506002-08 X X X X
1515084C | 1506002-09 X X X X
15150840 | 1506002-10 X X X X
1515085A | 1506002-11 X X X X
1515085B | 1506002-12 X X X X
1515085C | 1506002-13 X X X X
Data Quality Overview
Criteria Exceptions

Samples were received under proper No exceptions

chain-of-custody and in good condition.

All holding times were met.

No exceptions

Method blanks were free of
contamination.

No exceptions






Orbital ATK Promontory Laboratory Case Narrative

Criteria Exceptions
Sample preparation and analysis For metals method 6010, matrix spike and matrix spike
proceeded normally. All calibration and duplicate results were outside control limits for several
quality control criteria were met. analytes indicating possible matrix interference and/or

inhomogeneity for that sample. The sample spiked was
15150824 (lab ID 1506002-01). All other QC passed and
the data is considered acceptable.

There were no other known occurrences No exceptions
which would adversely impact sample
integrity or data quality.

| certify that the above statements are true and approve the release of this data.

%W‘%ﬂ(/ 09/06/2016

Quality Assurance Officer Date

Page 2 of 2





Sample Delivery Group (SDG):

Laboratory:

Project/Site Name:

Orbital ATK

Case Narrative

1506003
Orbital ATK Promontory Laboratory
Group 10 SWMU Sampling

Collection Date: 5/28/2015
Matrix: Soil
Samples

voc pH

Client ID LabID 8260B 9045C
1515086A | 1506003-01 X X
1515086B | 1506003-02 X X
1515086C | 1506003-03 X X
1S15087A | 1506003-04 X X
15150878 | 1506003-05 X X
1515087C | 1506003-06 X X
1515088A | 1506003-07 X X
15150888 | 1506003-08 X X
1515088C | 1506003-09 X X
1515088D | 1506003-10 X X
1515089A | 1506003-11 X X
15150898 | 1506003-12 X X
1515089C | 1506003-13 X X
Data Quality Overview
Criteria Exceptions

Samples were received under proper No exceptions

chain-of-custody and in good condition.

All holding times were met.

No exceptions

Method blanks were free of
contamination.

No exceptions






Orbital ATK Promontory Laboratory

Case Narrative

Criteria

Exceptions

Sample preparation and analysis
proceeded normally. All calibration and
quality control criteria were met.

For VOC method 8260, the continuing calibration check for
chloroethane, ethyl acetate and vinyl chloride were
marginally low {77.7 - 79.2% compared to 80%). These
analytes were not detected in the samples and the data is
considered acceptable. The continuing calibration check
for dichlorodifluoromethane was significantly low (33.5%)
and should be considered biased low.

For pH method 9045C, the duplicate sample result was
outside laboratory limits. This is an indication of sample
inhomogeneity.

There were no other known occurrences
which would adversely impact sample
integrity or data quality.

No exceptions

| certify that the above statements are true and approve the release of this data.

M T

09/06/2016

Quality Assurance Officer

Date

Page 2 of 2






Orbital ATK

Case Narrative

Sample Delivery Group (SDG): 1506005

Laboratory: Orbital ATK Promontory Laboratory
Project/Site Name: Group 10 SWMU Sampling
Collection Date: 5/28/2015
Matrix: Soil
Samples
VvVOC Metals Mercury | Explosives HCIO4
Client ID Lab ID 8260B 6010/6020 7471A 8330 314
1515090A | 1506005-01 X X X X X
1515090B | 1506005-02 X X X X X
1515090C | 1506005-03 X X X X X
1515091A | 1506005-04 X X X X X
15150918 | 1506005-05 X X X X X
1515091C | 1506005-06 X X X X X
1515092A | 1506005-07 X X X X X
15150928 | 1506005-08 X X X X X
1515092C | 1506005-09 X X X X X
1515093A | 1506005-10 X X X X X
15150938 | 1506005-11 X X X X X
1515093C | 1506005-12 X X X X X
15150930 | 1506005-13 X X X X X
Data Quzlity Overview
Criteria Exceptions
Samples were received under proper No exceptions

chain-of-custody and in good condition.

All holding times were met. No exceptions

Method blanks were free of No exceptions
contamination.






Orbital ATK Promontory Laboratory

Case Narrative

Criteria

Exceptions

Sample preparation and analysis
proceeded normally. All calibration and
guality control criteria were met.

For metals method 6010, matrix spike and matrix spike
duplicate results were outside control limits for antimony
indicating possible matrix interference and/or
inhomogeneity for that sample. The sample spiked was
1515092B (lab ID 1506005-08). All other QC passed and
the data is considered acceptable.

For mercury method 7471A, the duplicate sample result
was outside control limits indicating sample
inhomogeneity for 1515092C (lab ID 1506005-08).

For VOC method 8260, the continuing calibration check for
methyl iodide, naphthalene, and vinyl chloride were
marginally low {63.2 — 76.6%). These analytes were not
detected in the samples and the data is considered
acceptable. The continuing calibration check for ethyl
acetate was high (325%). These analytes were not
detected in the samples and the data is considered
acceptable. The continuing calibration check for dichloro-
difluoromethane was significantly low (30.3%) and results
should be considered biased low. Acetone and methylene
chloride were detected in the reagent blank. Samples
results could be biased high.

There were no other known occurrences
which would adversely impact sample
integrity or data quality.

No exceptions

I certify that the above statements are true and approve the release of this data.

W g

09/06/2016

Quality Assurance Officer

Date
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OAQS

Data Validation Report

Sample Delivery Group {SDG): 1506005

Project/Site Name: ATK Group 10 Soil Sampling
Collection Date: 05/28/2015

AQS Report Date: 09/01/2016

Matrix: Soil

Validation Parameters: Perchlorate (EPA 314.0)

ICP Metals (SW-846 Method 6010B})

ICP/MS Metals {SW-846 Method 6020A)

Mercury (SW-846 Method 7471A)

Explosives (SW-846 Method 8330A Mod)

Volatile Organic Compounds (SW-846 Method 8260B)

Validation Level: Level I

Laboratory: ATK Launch Systems - Analytical Chemistry Laboratory
Brigham City, UT

Sample Identification:

Analyses Performed

Perchlorate (314.0), ICP Metals (60108B), ICP/MS Metals {6020A),
Mercury (7471A), Explosives (8330A Mod), VOCs (8260B} '

Perchlorate (314.0}, ICP Metals (6010B), ICP/MS Metals {60204),
Mercury {7471A), Explosives {8330A Mod), VOCs (8260B)

Perchlorate {314.0), ICP Metals (6010B}, ICP/MS Metals (60204},
Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)

Perchlorate (314.0), ICP Metals (60108B), ICP/MS Metals {6020A),
Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)

Perchlorate (314.0}, ICP Metals (6010B), ICP/MS Metals (6020A),
Mercury (7471A), Explosives {8330A Mod), VOCs (8260B)

Perchlorate (314.0), ICP Metals (6010B), ICP/MS Metals (6020A),
Mercury (7471A), Explosives {8330A Mod), VOCs (8260B)

Perchlorate (314.0), ICP Metals (60108B), ICP/MS Metals {6020A),
Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)

Perchlorate (314.0}, ICF Metals (6010B), ICP/MS Metals (6020A),
Mercury (7471A), Explosives {8330A Mod), VOCs (8260B)

Lab ID Client iD
1506005-01A1 1515090A
1506005-02A1 15150908
1506005-03A1 1515090C
1506005-04A1 1515091A
1506005-05A1 15150918
1506005-06A1 1515091C
1506005-07A1 1515092A
1506005-08A1 15150928
1506005-09A1 1515092C

Perchlorate (314.0), ICP Metals (6010B), ICP/MS Metals (6020A),
Mercury (7471A), Explosives {8330A Mod), VOCs (8260B)






AQS, Inc. Data Validation Report

Lab ID Client ID Analyses Performed
Perchlorate (314.0), ICP Metals (6010B), ICP/MS Metals (6020A),
1506005-10A1 15150934 Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)
Perchlorate (314.0), ICP Metals (6010B), ICP/MS Metals (6020A),
1506005-11A1 15150938 Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)
Perchlorate (314.0), ICP Metals (6010B), ICP/MS Metals {6020A),
1506005-12A1 1515093¢ Mercury (7471A), Explosives (8330A Mod), VOCs (8260B)
Perchlorate (314.0), ICP Metals (60108}, ICP/MS Metals (6020A},
1506005-13A1 1515093D Mercury {7471A), Explosives (8330A Mod), VOCs (8260B)

1.0 Project Overview
This report has been prepared by AQS for ATK Environmental Compliance, The purpose of the report is
to provide an independent review of the laboratory data associated with soil sampling at the ATK Group

10.

All analyses were performed by the ATK Launch Systems - Analytical Chemistry Laboratory located in
Brigham City, Utah. The laboratory is certified to perform environmental testing by the Utah
Environmental Laboratory Certification Program (ELCP) in accordance with National Environmental
Laboratory Accreditation Program (NELAP) standards.

Data review was based on the US Environmental Protection Agency’s National Functional Guidelines for
Organic and Inorganic Data Review (EPA 1999 and 2004), the referenced EPA methods and project-
specific control limits. Where specific guidance is not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

2.0 Introduction

This Sample Delivery Group (SDG) includes the 13 soil sampies listed on the cover sheet including
dilutions and reanalysis as applicable. Analyses reviewed include:

e Perchlorate (EPA Method 314.0)

s |CP Metals (SW-846 Method 6010B)

e |CP/MS Metals (SW-846 Method 6020A)

e Mercury (SW-846 Method 7471A)

= FExplosives (SW-846 Method 8330A Mod)

e Volatile Organic Compounds (SW-846 Method 8260B}

Raw data review was not included in the Level |ll equivalent validation. The review was based primarily

on Quality Control (QC} summary data provided by the laboratory. The following are definitions of the
data qualifiers, in addition to the laboratory qualifiers, that may be used in this report.

Page 2






AQS, inc. Data Validation Report

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false negatives
are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential bias.
False positives or false negatives are unlikely to have been reported.

R Data are qualified as rejected. There is a significant potential for the reporting of false
negatives or false positives.

Ul Indicates the compound or analyte was analyzed for but not detected. The sample detection
limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the sample.

None Indicates the data was not significantly impacted by the finding, therefore gualification was not
required.

Page 3





AQS, Inc. Data Validation Report

3.0 Perchlorate (EPA Method 314.0)

3.1 Method Certification

At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this
method.

3.2 Sample Receipt
The chain-of-custodies (COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

3.3 Holding Times
Samples are required to be analyzed within 28 days of collection. All samples were analyzed within

required holding times.

3.4 Initial Calibration
The Initial Calibration was not included with the laboratory report. It was assumed that all criteria for

the initial calibration were met. The ICVs were within acceptance criteria.

3.5 Calibratfon Verification
Calibration verification frequency and analysis criteria were met.

3.6 Method Blanks
No contaminant concentrations were found in the method blanks,

3.7 Matrix Spike (MS)/Matrix Spike Duplicate
The MS/MSD recoveries were within QC acceptance limits

3.8 Laboratory Control Samples (LCSs)
Laboratory control samples were reviewed for the batch. The percent recoveries (%R) were within QC

limits.

3.9 Laboratory Duplicates
Laboratory duplicate results {RPD) were within specified limits.

3.10 Field Duplicates
No samples were identified as field duplicates. Therefore, this parameter was not evaluated.

3.11 Overall Assessment of Data
No qualification of the Perchlorate data is recommended by this review.
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4.0 ICP Metals (SW-846 Method 60108}

4.1 Method Certification

At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program {NELAP) to analyze samples using this
method.

4.2 Sample Receipt
The chain-of-custodies {(COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

4.3 Holding Times
Samples are required to be analyzed within 180 days of collection. All samples were analyzed within

required holding times.

4.4 Initial Calibration
The Initial Calibration was not included with the laboratory report. It was assumed that the initial

calibration was performed using required standard concentrations.
The ICVs were within acceptance criteria.

4.5 Calibration Verification
Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing calibration RRF were
within the method criteria of less than or equal to 10.0% for all target analytes.

4.6 Method Blanks
No contaminant concentrations were found in the method blanks.

4.7 Matrix Spike (M$)/Matrix $pike Duplicates (MSD)
The MS/MSD’s were reviewed for both batches. The MS/MSD recoveries were within QC acceptance
limits, as well as the %RPD, except for the following:

e Antimony was recovered low, below acceptance limits in both the MS/MSD analyzed on

06/18/15 at 1:22/1:28. The laboratory noted acid matrix interference on Antimony in the MS
and MSD. It is recommended that the parent sample result for antimony be flagged “U)”
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Sample(s) Analyte(s) Notes VLT
Qualifiers
1506005-08A1 Antimony MS and MSD recoveries were UJ for non-detect
{1515092B) below method limits.

4.8 Laboratory Control Samples {LCSs)
Laboratory control samples were reviewed for the batch. The percent recoveries (%R) were within QC

limits.

4.9 Laboratory Duplicates
Laboratory duplicate results (RPD) were within specified limits.

4.10 Target Compound Identification
Raw data were not reviewed for this SDG,

4.11 System Performance
Raw data were not reviewed for this SDG.

4,12 Sample Result Verification
Raw data were not reviewed for this SDG.

4.13 Field Duplicates
No field duplicates were identified in this SDG.

4.14 Field Blanks
No field blank accompanied these samples.

4.15 Overall Assessment of Data
The ICP Metals data are suitable for use, as qualified.

5.0 ICP/MS Metals (SW-846 Method 6020A)

5.1 Method Certification
At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program (NELAP} to analyze samples using this

method.

Table 2 of the RFI Work Plan and SAP for 5-23, 5§5-11, and 5-34 dated September 2015 specifies arsenic
by Method 6010B. The laboratory analyzed arsenic by Method 6020A.
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Validation
Sample{s} Analyte(s) Notes Qualifiers
1506005-01A1 through | Arsenic Arsenic was determined by Method | None Recommended

1506005-13A1 6020A (ICP/MS) rather than 60108
(ICP). The two methods are known
to produce comparable results.

5.2 Sample Receipt
The chain-of-custodies (COCs} were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

5.3 Holding Times
Samples are required to be analyzed within 180 days of collection. All samples were analyzed within

required holding times.

5.4 ICP/MS Instrument Performance Checks
It was assumed that the ICP-MS passed the required instrument performance checks prior to sample

analysis.

5.5 Initial Calibration
The Initlal Calibration was not included with the laboratory report. It was assumed that the initial
calibration was performed using required standard concentrations. The ICVs were within acceptance

criteria.

5.6 Calibration Verification
Continuing calibration was performed at the required frequencies. Percent differences (%D) between
the initial calibration RRF and the continuing calibration RRF were within the method criteria of less than

or equal to 10.0% for all target analytes.

5.7 Method Blanks
No contaminant concentrations were found in the method blanks.

5.8 Matrix Spike (MS)/Matrix Spike Duplicates {MSD)
No matrix spikes/matrix spike duplicates were included with this batch of samples.

5.9 Laboratory Control Samples {LCSs)
Laboratory control samples were reviewed for both batches. Percent recoveries (%R) were within QC

limits.

5.10 Laboratory Duplicates
Laboratory duplicate results (RPD} were within specified limits.
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5.11 Internal Standards
The Internal Standards summary was not provided with the laboratory report. It was assumed that all

internal standard areas were within QC limits in the ICP-MS analyses.

5.12 Target Compound Identification
Raw data were not reviewed for this SDG.

5.13 System Performance
Raw data were not reviewed for this SDG.

5.14 Sample Result Verification
Raw data were not reviewed for this SDG.

5.15 Field Duplicates
No field duplicates were identified in this SDG.

5.16 Field Blanks
No field blanks accompanied these samples.

5.17 Overall Assessment of Data
No qualification of the ICP-MS Metals data is recommended by this review.

6.0 Mercury (SW-846 Method 7471A)

6.1 Method Certification
At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program {NELAP) to analyze samples using this

method.

6.2 Sample Receipt
The chain-of-custodies {COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs,
6.3 Holding Times

Samples are required to be analyzed within 28 days of collection. All samples were analyzed within
required holding times.
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6.4 Initial Calibration
The Initial Calibration was not included with the laboratory report. t was assumed that the initial
calibration was performed using required standard concentrations. No ICVs were included on the

laboratory QC Summary Report.

6.5 Calibration Verification
Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing calibration RRF were
within the method criteria of less than or equal to 10.0% for all target analytes.

6.6 Method Blanks
No contaminant concentrations were found in the method blanks.

6.7 Matrix Spike {MS)/Matrix Spike Duplicates (MSD)
The matrix spikes/matrix spike duplicates were within acceptable QC limits.

6.8 Laboratory Control Samples {LCSs)
Laboratory control samples were reviewed for both batches. The percent recoveries (%R) were within

QC limits.

6.9 Laboratory Duplicates
The laboratory duplicate for sample 1506005-09A1 was outside of acceptable criteria.

Validation
Sample(s) Analyte(s} Notes Qualifiers
1506005-09A1 Mercury The laboratory duplicate RPD was J for detect

{1815092C) high outside criteria.

6.10 Target Compound Identification
Raw data were not reviewed for this SDG.

6.11 System Performance
Raw data were not reviewed for this SDG.

6.12 Sample Result Verification
Raw data were not reviewed for this SDG.

6.13 Field Duplicates
No field duplicates were identified in this SDG.
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6.14 Field Blanks
No field blank accompanied these samples.

6.15 Overall Assessment of Data
The Mercury data are suitable for use, as qualified.

7.0 Expiosives (SW-846 Method 8330A Mod)

7.1 Method Certification

At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this
method.

7.2 Sample Receipt
The chain-of-custodies (COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

7.3 Holding Times
Samples are required to be extracted within 14 days of collection and analyzed within 40 days of
extraction. All samples were analyzed within required holding times.

7.4 |Initial Calibration
The Initial Calibration was not included with the laboratory report. It was assumed that the initial
calibration was performed using required standard concentrations.

7.5 Calibration Verification
Calibration verification frequency and analysis criteria were met.

7.6  Method Blanks
No contaminant concentrations were found in the method blanks.

7.7 Surrogate Spikes
The surrogate spike information was not included with the laboratory report. It was assumed that all

criteria for the surrogate spike recoveries were met.
7.8  Matrix Spike {(MS)/Matrix Spike Duplicates (MSD)

For this SDG, all of the compounds reported by the laboratory in the MS/MSD were recovered within
acceptance criteria and had acceptable RPDs.
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7.9 Laboratory Control Samples (LCSs)
Laboratory control samples were reviewed. Percent recoveries (%R) were within QC limits.

7.10 Laboratory Duplicates
Laboratory duplicates were not analyzed for this SDG.

7.11 Target Compound ldentification
Raw data were not reviewed for this SDG.

7.12 System Performance
Raw data were not reviewed for this SDG.

7.13 Sample Result Verification
Raw data were not reviewed for this SDG.

7.14 Field Duplicates
Raw data were not reviewed for this SDG.

7.15 Field Blanks
Raw data were not reviewed for this SDG.

7.16 Overall Assessment of Data
No qualification of the Explosives data is recommended by this review.

8.0 Volatile Organic Compounds (SW-846 Method 8260B)

8.1 Method Certification
At the time of this review, the laboratory appeared to be accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this

method.

8.2 Sample Receipt
The chain-of-custodies {COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.
8.3 Holding Times

Samples are required to be analyzed within 30 days of collection. Based on the collection dates reported
by the laboratory, all samples were analyzed within required holding times.
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8.4 Initial Calibration
The laboratory provided no information regarding the initial calibration. It is assumed that the
calibration was performed appropriately using a multipoint calibration.

8.5 Continuing Calibration
The continuing calibration recoveries were within QC acceptance limits, except for the following:

e Dichlorodifluoromethane was recovered very low below the acceptance limit (30.3%) during the
analysis on 06/10/15 at 8:24. The sample results should be rejected and are probably biased

low.

e FEthyl acetate was recovered high above the acceptance limit during the analysis on 06/10/15 at
8:24. The sample results should be considered estimated and are possibly biased high.

o  Methyl iodide was recovered low below the acceptance limit during the analysis on 06/10/15 at
8:24. The sample results should be considered estimated and are possibly biased low.

e Naphthalene was recovered low below the acceptance limit during the analysis on 06/10/15 at
8:24. The sample results should be considered estimated and are possibly biased low.

o  Vinyl chloride was recovered low below the acceptance limit during the analysis on 06/10/15 at
8:24. The sample results should be considered estimated and are possibly biased low.

Sample(s)

Analyte(s)

Notes

Validation
Qualifiers

1506005-01A1
through 1506005-
13A1

Dichlorodifluoromethane

Continuing calibration

recovery was very low below
acceptable limits (30.3%).
Sample results are probably

biased low.

J- for detects
R for non-detects

Ethyl acetate

Continuing calibration
recovery was above
acceptable limits.

J+ for detects

Methyl iodide

Continuing calibration
recovery was below
acceptable limits.

J- for detects
UJ for non-detects

Naphthalene

Continuing calibration
recovery was below
acceptable limits,

J- for detects
Ul for non-detects

Vinyl chloride

Continuing calibration
recovery was below
acceptable limits.

J- for detects
UJ for non-detects

8.6 Method Blanks

The method blank associated with these analyses was clean except for acetone and methylene chloride
which are common laboratory contaminants.
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Sample(s) Analyte(s) Notes il Ll
Qualifiers
Acetone Contamination found in the | Report sample result
laboratory method blank. and qualify as non-
detect (U)
1506005-01A1
through 1506005-
13A1 Methylene chloride Contamination found in the | Report sample result
laboratory method blank. and qualify as non-
detect (U)

8.7 Surrogate Spikes
Surrogate spikes are routinely used with this method. The laboratory did not provide any information
on surrogate spike recovery or evaluation. It is assumed that the surrogate spikes were recovered

within limits.

8.8 Matrix Spike (MS)/Matrix Spike Duplicates {(MSD)
No MS/MSD spiking data is included with the report.

8.9 Laboratory Control Samples (LCSs)
Laboratory control samples were analyzed in duplicate. Percent recoveries (%R) were within limits for all

compounds reported

8.10 Laboratory Duplicates
Laboratory duplicates were not analyzed for this SDG.

8.11 Internal Standards
Internal standards are routinely used with this method. The laboratory did not provide any information

on internal standard recovery or evaluation. It is assumed that internal standards were recovered
within limits.

8.12 Target Compound Identification
Raw data were not reviewed for this SDG.

8.13 System Performance
The method required tuning of the mass spectrometer before each analytical sequence. The laboratory
did not provide any information on tuning. It is assumed that the mass spectrometer met tuning criteria

at the required frequency.

8.14 Sample Result Verification
Raw data were not reviewed for this SDG.
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8.15 Field Duplicates

No field duplicates were identified in this SDG.

8.16 Field Blanks
No field blank accompanied these samples.

8.17 Overall Assessment of Data

The VOC data are suitable for use, as qualified.
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Sample Delivery Group (SDG):

Laboratory:

Project/Site Name:

Orbital ATK

Case Narrative

1506006
Orbital ATK Promontory Laboratory
Group 10 SWMU Sampling

Collection Date: 5/29/2015
Matrix: Soil
Samples
Explosives HClO4
Client ID Lab ID 8330 314
1515094A | 1506006-01 X X
1515094B | 1506006-02 X X
1515094C | 1506006-03 X X
1515095A | 1506006-04 X X
15150958 | 1506006-05 X X
1515095C | 1506006-06 X X
1515096A | 1506006-07 X X
1515096B | 1506006-08 X X
1515096C | 1506006-09 X X
1515097A | 1506006-10 X X
15150978 | 1506006-11 X X
1515097C | 1506006-12 X X
1515097D | 1506006-13 X X
Data Quality Cverview
Criteria Exceptions
Samples were received under proper No exceptions

chain-of-custody and in good condition.

All holding times were met.

No exceptions

Method blanks were free of
contamination.

No exceptions






Orbital ATK Promontory Laboratory Case Narrative

Criteria Exceptions
Sample preparation and analysis For explosives method 8330, HMX recovery was high in
proceeded normally. All calibration and both the laboratory control sample and the matrix spike
quality control criteria were met. sample. This was not confirmed by a second column

analysis. All other QC passed and the data is considered
potentially biased high.

There were no other known occurrences No exceptions
which would adversely impact sample
integrity or data quality.

| certify that the above statements are true and approve the release of this data.

Quality Assurance Officer Date
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OAQS

Data Validation Report

Sample Delivery Group ({SDG): 1506006

Project/Site Name: ATK Group 10 Soit Sampling
Collection Date: 05/29/2015

AQS Report Date: 09/01/2016

Matrix: Soil

Validation Parameters: Perchlorate {EPA 314.0)

Explosives (SW-846 Method 8330A Mod)

Validation Level: Level Il

Laboratory: ATK Launch Systems - Analytical Chemistry Laboratory
Brigham City, UT

Sample Identification:

Lab ID Client ID Analyses Performed
1506006-01A1 1515094A Perchlorate (314.0}, Explosives (8330A Mod)
1506006-02A1 15150948 Perchlorate (314.0), Explosives {8330A Mod}
1506006-03A1 1515094C Perchlorate {314.0), Explosives {(8330A Mod)
1506006-04A1 1515095A Perchlorate (314.0), Explosives {8330A Mod)
1506006-05A1 15150958 Perchlorate {314.0), Explosives (8330A Mod)
1506006-06A1 1515095C Perchlorate (314.0), Explosives {8330A Mod)
1506006-07A1 1515096A Perchlorate {314.0), Explosives (8330A Mod)
1506006-08A1 15150968 Perchlorate (314.0}, Explosives (8330A Mod)
1506006-09A1 1515096C Perchlorate (314.0), Explosives {8330A Mod}
1506006-10A1 1515097A Perchlorate {314.0), Explosives {8330A Mod)
1506006-11A1 15150978 Perchlorate (314.0), Explosives (8330A Mod)
1506006-12A1 1515097C Perchlorate {314.0), Explosives (8330A Mod)
1506006-13A1 1515097D Perchlorate {314.0), Explosives {8330A Mod)

1.0 Project Overview
This report has been prepared by AQS for ATK Environmental Compliance. The purpose of the report is
to provide an independent review of the laboratory data associated with soil sampling at the ATK Group

10.





AQS, Inc, Data Validation Report

All analyses were performed by the ATK Launch Systems - Analytical Chemistry Laboratory located in
Brigham City, Utah. The laboratory is certified to perform environmental testing by the Utah
Environmental Laboratory Certification Program (ELCP) in accordance with National Environmental

Laboratory Accreditation Program (NELAP) standards.

Data review was based on the US Environmental Protection Agency’s National Functional Guidelines for
Organic and Inorganic Data Review (EPA 1999 and 2004), the referenced EPA methods and project-
specific control limits. Where specific guidance is not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

2.0 Introduction

This Sample Delivery Group {SDG) includes the 13 soil samples listed on the cover sheet including
dilutions and reanalysis as applicable. Analyses reviewed include:

# Perchlorate (EPA Method 314.0)
e Explosives (SW-846 Method 8330A Mod)

Raw data review was not included in the Level lll equivalent validation. The review was based primarily
on Quality Control {(QC) summary data provided by the laboratory, The following are definitions of the
data qualifiers, in addition to the laboratory qualifiers, that may be used in this report.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or false
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false negatives
are unlikely to have been reported.

] Data are qualified as estimated; it is not possible to assess the direction of the potential bias.
False positives or false negatives are unlikely to have been reported.

R Data are qualified as rejected. There is a significant potential for the reporting of false
negatives or false positives.

u) Indicates the compound or analyte was analyzed for but not detected. The sample detection
limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the sample.

None Indicates the data was not significantly impacted by the finding, therefore qualification was not
required.
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3.0 Perchlorate (EPA Method 314.0)

3.1 Method Certification
At the time of this review, the laboratory was properly accredited by the State of Utah through the
National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this

method.

3.2 Sample Receipt
The chain-of-custodies {COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

3.3 Holding Times
Samples are required to be analyzed within 28 days of collection. All samples were analyzed within

required holding times.

3.4 |Initial Calibration

The Initial Calibration was not included with the laboratory report. It was assumed that all criteria for
the initial calibration were met.

The ICVs were within acceptance criteria.

3.5 Calibration Verification
Calibration verification frequency and analysis criteria were met.

3.6 Method Blanks
No contaminant concentrations were found in the method bilanks.

3.7 Matrix Spike (MS}/Matrix Spike Duplicate
The MS/MSD recoveries were within QC acceptance limits

3.8 Laboratory Control Samples (LCSs)
Laboratory control samples were reviewed for the batch. The percent recoveries (3%R) were within QC

limits.

3.9 Laboratory Duplicates
Laboratory duplicate results (RPD) were within specified limits.

3.10 Field Duplicates
No samples were identified as field duplicates. Therefore, this parameter was not evaluated.
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3.11 Overall Assessment of Data
No qualification of the Perchlorate data is recommended by this review.

4.0 Explosives (SW-846 Method 8330A Mod)

4.1 Method Certification
At the time of this review, the laboratory was properly accredited by the State of Utah through the

National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this
method.

4.2 Sample Receipt
The chain-of-custodies (COCs) were not included with the laboratory report. It was assumed that no

problems were noted on the COCs.

4.3 Holding Times
Samples are required to be extracted within 14 days of collection and analyzed within 40 days of
extraction. All samples were analyzed within required holding times.

4.4 Initial Calibration
The Initial Calibration was not included with the laboratory report. It was assumed that the initial

calibration was performed using required standard concentrations.

4.5 Calibration Verification
Calibration verification frequency and analysis criteria were met.

4.6 Method Blanks
No contaminant concentrations were found in the method blanks.

4.7 Surrogate Spikes
The surrogate spike information was not included with the laboratory report. It was assumed that all

criteria for the surrogate spike recoveries were met.

4.8 Matrix Spike (MS)/Matrix Spike Duplicates (MSD)

For this SDG, all of the compounds reported by the laboratory in the MS/MSD were recovered within
acceptance criteria and had acceptable RPDs except for HMX which showed a recovery high outside QC
limits in the MSD sample. The result for parent sample 1506006-01A1 was a non-detect for HMX,
therefore, no flags were applied to the data results.
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4.9 Laboratory Control Samples (LCSs)

Laboratory control samples were reviewed. Percent recoveries (%R) were within QC limits, with the

following exception:

HMX was reported high outside QC limits. The laboratory noted “high recovery due to interference that
was not confirmed by second column confirmation.” It is recommended that the following sample be
flagged for possible high bias.

Validation
Sample(s Analyte(s Notes
ple(s) ytels) Qualifiers
1506006-10A1 HMX LCS recovery was above QC J for detect

limits.

4.10 Llaboratory Duplicates
Laboratory duplicates were not analyzed for this SDG.

4.11 Target Compound Identification
Raw data were not reviewed for this SDG.

4.12 System Performance

Raw data were not reviewed for this SDG.

4.13 Sample Result Verification

Raw data were not reviewed for this SDG.

4.14 Field Duplicates
Raw data were not reviewed for this SDG.

4.15 Field Blanks
Raw data were not reviewed for this SDG.

4.16 Overall Assessment of Data
No qualification of the Explosives data is recommended by this review.
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Project/Site Name: Group10 — ATK Bacchus
Collection Date: 9/17/2015

AQS Report Date: 5/4/16

Matrix: Air

Validation Parameters:

Validation Level:

VOCs (EPA TO-15)

Level 1l

Laboratory: ALS Environmental — Salt Lake City
Sample Delivery Group (SDG): 1526115
Sample Identification:

Client ID Lab ID Analyses Performed
SP-21-5G-5 1526115001 VOCs (TO-15)
SP-21-5G-6 1526115002 VOCs (TO-15)
SP-21-5G-7 1526115003 VOCs (TO-15)
SP-21-5G-8 1526115004 VOCs {TO-15)
SP-21-SG-4 1526115005 VOCs (TO-15)
SP-21-5G-3 1526115006 VOCs (TO-15)
SP-21-5G-2 1526115007 VOCs (TO-15)
SP-21-5G-1 1526115008 VOCs (TO-15)
5P-22-5G-1 1526115009 VOCs (TO-15)
SP-22-5G-2 1526115010 VOCs (TO-15)
SP-22-5G-3 1526115011 VOCs (TO-15)
SP-22-5G-4 1526115012 VOCs (TO-15)
SP-22-5G-5 1526115013 VOCs {TO-15)
SP-22-5G-6 1526115014 VOCs (TO-15)
SP-22-FD-1 1526115015 VOCs {TO-15)
SP-22-5G-7 1526115016 VOCs (TO-15)
SP-22-5G-8 1526115017 VQCs (TO-15)
SP-22-EB-1 1526115018 VOCs (TO-15)

1.0 Project Overview

This report has been prepared by AQS for Orbital ATK Environmental Compliance. The purpose of the
report is to provide an independent review of the laboratory data associated with SMP sampling at the

ATK Bacchus facility located in Magna, Utah.
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All analyses were performed by the ALS-Environmental, located in Salt Lake City, UT. The laboratory is
accredited to perform environmental testing by the Utah Environmental Laboratory Certification
Program {ELCP) in accordance with National Environmental Laboratory Accreditation Program (NELAP)
standards.

Data review was based on the US Environmental Protection Agency’s National Functional Guidelines for
Organic Data Review (EPA 1999) as applicable, the referenced EPA methods and project-specific control
limits. Where specific guidance is not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

2.0 Introduction

This Sample Delivery Group (SDG) includes the eighteen air samples listed on the cover sheet including
dilutions and reanalysis as applicable. Analyses reviewed include:

e Volatile Organic Compounds by EPA Method TO-15
Raw data review was not included in the Level Ill equivalent validation. The review was based primarily

on Quality Control (QC) summary data provided by the laboratory. The following are definitions of the
data qualifiers, in addition to the laboratory qualifiers, that may be used in this report.

I+ Data are qualified as estimated, with a high bias likely to occur. False positives or false
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur, False positives or false negatives
are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential bias.
False positives or false negatives are unlikely to have been reported.

R Data are qualified as rejected. There is a significant potential for the reporting of false
negatives or false positives.

]| Indicates the compound or analyte was analyzed for but not detected. The sample detection
limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the sampile.

None Indicates the data was not significantly impacted by the finding, therefore qualification was not
required.
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3.0 Volatile Organic Compounds (EPA Method TO-15)

3.1 Method Certification
At the time of this review, the laboratory appeared to be accredited by the State of Utah through the

National Environmental Laboratory Accreditation Program (NELAP) to analyze samples using this
method.

3.2 Sample Receipt
No chain of custody documents were provided in the data package.

3.3 Holding Times
Samples are required to be analyzed within 30 days of collection. Based on the collection dates reported

by the laboratory, all samples were analyzed within required holding times.

3.4 GC/MS Instrument Performance Checks
The laboratory provided no information regarding whether instrument performance was checked prior
to initial calibration and at 12-hour intervals as required by the method. It is assumed that the

performance checks were performed appropriately.

3.5 |Initial Calibration
The faboratory provided no information regarding the initial calibration. It is assumed that the
calibration was performed appropriately using a multipoint calibration.

3.6 Calibration Verification
The laboratory provided no information regarding the continuing calibration. It is assumed that the

calibration was performed appropriately

3.7 Method Blanks
The method blank associated with these analyses was clean.

3.8 Matrix Spike {MS)/Matrix Spike Duplicates (MSD)
Matrix spiking is not performed with canister analysis. No spiking data is included with the report.

3.9 Laboratory Control Samples {LCSs)
Laboratory control samples were analyzed in duplicate. Percent recoveries (%R) were within limits for all

compounds reported

3.10 Laboratory Duplicates
Laboratory duplicates were not analyzed for this SDG.
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3.11 Internal $Standards
Internal standards are routinely used with this method. The laboratory did not provide any information
on internal standard recovery or evaluation. It is assumed that internal standards were recovered

within limits.

3.12 Target Compound Identification

Raw data were not reviewed for this SDG. Freon 113 and Acetone were flagged in the some samples as
exceeding the calibration range. It is recommended that those values flagged “E” by the laboratory be
flagged “J” and considered estimated.

3.13 System Performance
The method required tuning of the mass spectrometer before each analytical sequence. The laboratory
did not provide any information on tuning. It is assumed that the mass spectrometer met tuning criteria

at the required frequency.

3.14 Sample Result Verification
Raw data were not reviewed for this SDG.

3.15 Field Duplicates
While the sample listing appears to include a field duplicate, no information was provided to the
validator regarding the identity of the parent sample. No evaluation of the field duplicate was

performed.

3.16 Field Blanks
The sample listing appears to include an Equipment Blank (SP-22-EB-1}, which contained low levels of a

few compounds.

3.17 Overall Assessment of Data
Data flags are summarized in the final section of this report.

4.0 Data Quality Summary

Based on review of the analytical data and associated QC results, the sample data were assessed to be
valid for all values reported, with the exception of the data qualified for values exceeding the calibration
range. Qualifiers are shown in the table below. No results for the sampling effort were determined to

be rejected or unusable.

SDG Sample(s) Analyte(s) Flag Reason

1526115 SP-21-5G-5 Freon 113 J {all detects) Quantitated value
SP-21-5G-3 exceeds calibration
SP-21-5G-1 range.
SP-22-5G-6
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SP-22-FD-1
SP-22-5G-7

1526115 SP-21-5G-1 Acetone J {all detects) Quantitated value
SP-22-5G-1 exceeds calibration
SP-22-5G-2 range.
SP-22-5G-5
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