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Case Narrative 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1813746; 1814144; 1814932; 
1814934; 1814935                                                                       

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2095 (215757)

General Set Information:  There were ten field samples in these Work Orders. The samples were analyzed for 
perchlorate.   

Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  

Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50 L of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45 m Syringe filters.    

Holding Times:  Holding times were met for all analyses. 

Dilutions:   Sample 1814932001 was analyzed and reported at a 1:1,000 dilution. The reporting limit has been 
adjusted accordingly.

Method QC data:  The method blank (LMB 603140) was less than 1/2 the CRDL.  The recovery for the LCS 
(603141) was within acceptable parameters.   

MS/MSD Analysis:  The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample 
1813746001 (Client ID:  HS18050824-01 50WW10-180515.  The MS/MSD percent recoveries and relative percent 
difference (RPD) were within the performance limits.  



Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   

NC/CAR(s):  NA 

Sample Calculation:  Samples were reported in μg/L.  Results were calculated in μg/L by the equation (A)x(B), 

where: A = Analyte concentration from the standard curve (μg/L) 
  B = Dilution performed at time of analysis 

Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.  The initial analysis of field sample 1813746005 failed the Internal Standard recovery of           
50 – 150% method requirement, possibly due to a spiking error.  The sample was re-prepped, re-analyzed and 
reported.  Manual Integrations was performed for datafile 02APRD01/02 along with datafiles 
30MAYD06/07/21/22.             
           
  
  

 Thomas Bosch            May 31, 2018    
    Analyst                                Date 



ANALYTICAL REPORT

RJ Masahisa
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: May 31, 2018

34-1814932Workorder:
HS18051255 052418
HS18051255Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID
1814932001 05/24/18LH18/24-SP140_052418 05/26/18

Page 1 of 3 Thu, 05/31/18 2:18 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814932

Analytical Results
Sample ID: 05/24/2018

05/26/20181814932001Lab ID:
Collected:
Received:

LH18/24-SP140_052418 NA

Sampling Parameter: NAMatrix:
Media:

Water
125 mL Nalgene

Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/30/2018 11:54
Batch:

Instrument ID:
ELMS/2095 (HBN: 215757) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4000100012000 2000Perchlorate 1000

Report Authorization
Analyst Peer ReviewMethod

(/S/ is an electronic signature that complies with 21 CFR Part 11)

EPA 6850, DoD QSM /S/ Thomas Bosch
05/31/2018 10:04 05/31/2018 14:00

/S/ Stephen Brose

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 2 of 3 Thu, 05/31/18 2:18 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814932

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

General Lab Comments

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate 
Number 

Website

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
Iowa

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 3 of 3 Thu, 05/31/18 2:18 PM ENVREP-V4.8



Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814932
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
603140
05/30/2018 09:17

ug/L

MDL RL
Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

603141
05/30/2018 09:31

Units:
Target

Perchlorate 5.30 5.00 78.8 123.8106

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/30/2018 10:00
603142Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/30/2018 09:46
1813746001

Result RPD QC Limits

MSD:
Analyzed:

603143
05/30/2018 10:15

% Rec
Units: ug/L

Dilution: 1

Analyte Result Result % RecTarget QC Limits
Perchlorate ND 78.8 123.85 1085.39 20.00.05.58 3.48112

 Continuing Calibration Verification

Analyte Result % Rec.

CCV:
Analyzed:

603137
05/30/2018 08:32

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603144
05/30/2018 12:08

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603231
05/30/2018 13:18

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 27.1 25.0 109 26.9 25.0 108 27.4 25.0 110

 Interference Check Sample

Analyte Result % Rec.

ICSA:
Analyzed:

603139
05/30/2018 09:02

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 1.24 1.00 124

 Limit of Detection Verification

Analyte Result % Rec.

LODV:
Analyzed:

603138
05/30/2018 08:48

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603145
05/30/2018 12:22

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603232
05/30/2018 13:33

Units:

Target

ug/L
Criteria: ± 50%

Perchlorate 1.01 1.00 101 1.01 1.00 101 0.948 1.00 94.8

Page 1 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report
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Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814932
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 QC Report Authorization (/S/ is an electronic signature that complies with 21 CFR Part 11)

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose
05/31/2018 10:04 05/31/2018 14:00

Page 2 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report

QCS V4.4



















































































































































































































Longhorn GW Treatment Plant

HS18051257

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com



Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp



Client: CASE NARRATIVE

Work Order:
Project:

Work Order Comments

GCMS Semivolatiles by Method SW8270SIM

Batch ID: 128877
Sample ID: LH18/24-SP650_052418 (HS18051257-01)

GCMS Volatiles by Method SW8260

Batch ID: R317575
Sample ID: LH18/24-SP650_052418 (HS18051257-01)

Sample ID: HS18051491-01MS

Metals by Method SW6020

Batch ID: 128909
Sample ID: HS18051255-01MSD

WetChemistry by Method SW7196

Batch ID: R317167

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L1.0cis-1,2-Dichloroethene 5.03.5 2.5

Surr: 1,2-Dichloroethane-d4 5%REC 07-Jun-2018  14:15102 81-1180
Surr: 4-Bromofluorobenzene 5%REC 07-Jun-2018  14:15100 85-1140
Surr: Dibromofluoromethane 5%REC 07-Jun-2018  14:15101 80-1190
Surr: Toluene-d8 5%REC 07-Jun-2018  14:1594.8 89-1120

SEMIVOLATILES SIM Method:SW8270SIM
ug/L1.01,4-Dioxane 1.011 1.0

Surr: 2-Fluorobiphenyl 100%REC 31-May-2018  12:59S0 40-140

Surr: 4-Terphenyl-d14 100%REC 31-May-2018  12:59S0 40-140

Surr: Nitrobenzene-d5 100%REC 31-May-2018  12:59S0 40-140

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

ICP-MS METALS BY SW6020A Method:SW6020
mg/L0.00190Barium 0.004000.186 0.00250

HEXAVALENT CHROMIUM BY SW7196A Method:SW7196

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

Surr: 1,2-Dichloroethane-d4 1%REC 07-Jun-2018  12:37103 81-1180
Surr: 4-Bromofluorobenzene 1%REC 07-Jun-2018  12:37101 85-1140
Surr: Dibromofluoromethane 1%REC 07-Jun-2018  12:37102 80-1190
Surr: Toluene-d8 1%REC 07-Jun-2018  12:3796.6 89-1120

ALS Group Houston, Corp



WEIGHT LOG

WorkOrder:
Project:
Client:

Batch ID: Method: Prep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

Batch ID: Method: Prep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

ALS Group Houston, Corp



Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: 128909 Instrument: ICPMS05 Method: SW6020

MBLK-128909 mg/L 05-Jun-2018 14:10

ICPMS05_317395 4587771 30-May-2018 1

MBLK

LCS-128909 mg/L 05-Jun-2018 14:12

ICPMS05_317395 4587772 30-May-2018 1

LCS

HS18051255-01MS mg/L 05-Jun-2018 14:18

ICPMS05_317395 4587775 30-May-2018 1

MS

HS18051255-01MSD mg/L 05-Jun-2018 14:20

ICPMS05_317395 4587776 30-May-2018 1

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: 128909 Instrument: ICPMS05 Method: SW6020

HS18051255-01PDS mg/L 05-Jun-2018 14:22

ICPMS05_317395 4587777 30-May-2018 1

PDS

HS18051255-01SD mg/L 05-Jun-2018 14:16

ICPMS05_317395 4587774 30-May-2018 5

SD

The following samples were analyzed in this batch: HS18051257-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: 128877 Instrument: SV-5 Method: SW8270SIM

MBLK-128877 ug/L 31-May-2018 11:23

SV-5_317152 4581728 29-May-2018 1

MBLK

0.07104 0.08 0 88.8 40 - 1400Surr: 2-Fluorobiphenyl

0.0614 0.08 0 76.7 40 - 1400Surr: 4-Terphenyl-d14

0.07655 0.08 0 95.7 40 - 1400Surr: Nitrobenzene-d5

LCS-128877 ug/L 31-May-2018 11:43

SV-5_317152 4581729 29-May-2018 1

LCS

0.07838 0.08 0 98.0 40 - 1400Surr: 2-Fluorobiphenyl

0.0694 0.08 0 86.8 40 - 1400Surr: 4-Terphenyl-d14

0.08177 0.08 0 102 40 - 1400Surr: Nitrobenzene-d5

LCSD-128877 ug/L 31-May-2018 12:04

SV-5_317152 4581730 29-May-2018 1

LCSD

0.07041 0.08 0 88.0 40 - 140 0.07838 10.7 200Surr: 2-Fluorobiphenyl

0.06543 0.08 0 81.8 40 - 140 0.0694 5.9 200Surr: 4-Terphenyl-d14

0.08913 0.08 0 111 40 - 140 0.08177 8.61 200Surr: Nitrobenzene-d5

The following samples were analyzed in this batch: HS18051257-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VBLKW-180607 ug/L 07-Jun-2018 12:13

VOA6_317575 4591238 1

MBLK

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VBLKW-180607 ug/L 07-Jun-2018 12:13

VOA6_317575 4591238 1

MBLK

51.76 50 0 104 81 - 1181.0Surr: 1,2-Dichloroethane-d4

51.14 50 0 102 85 - 1141.0Surr: 4-Bromofluorobenzene

51.32 50 0 103 80 - 1191.0Surr: Dibromofluoromethane

48.27 50 0 96.5 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VLCSW-180607 ug/L 07-Jun-2018 10:58

VOA6_317575 4591237 1

LCS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VLCSW-180607 ug/L 07-Jun-2018 10:58

VOA6_317575 4591237 1

LCS

50.8 50 0 102 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.45 50 0 98.9 85 - 1141.0Surr: 4-Bromofluorobenzene

51.6 50 0 103 80 - 1191.0Surr: Dibromofluoromethane

48.29 50 0 96.6 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MS ug/L 07-Jun-2018 15:29

VOA6_317575 4592155 1

MS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MS ug/L 07-Jun-2018 15:29

VOA6_317575 4592155 1

MS

50.06 50 0 100 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.65 50 0 99.3 85 - 1141.0Surr: 4-Bromofluorobenzene

50.77 50 0 102 80 - 1191.0Surr: Dibromofluoromethane

47.94 50 0 95.9 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MSD ug/L 07-Jun-2018 15:54

VOA6_317575 4592156 1

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MSD ug/L 07-Jun-2018 15:54

VOA6_317575 4592156 1

MSD

50.78 50 0 102 81 - 118 50.06 1.43 201.0Surr: 1,2-Dichloroethane-d4

50.57 50 0 101 85 - 114 49.65 1.84 201.0Surr: 4-Bromofluorobenzene

51.5 50 0 103 80 - 119 50.77 1.43 201.0Surr: Dibromofluoromethane

47.95 50 0 95.9 89 - 112 47.94 0.0161 201.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

The following samples were analyzed in this batch: HS18051257-01               HS18051257-02

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317167 Instrument: UV-2450 Method: SW7196

MBLK-317167 mg/L 25-May-2018 12:20

UV-2450_317167 4582038 1

MBLK

LCS-317167 mg/L 25-May-2018 12:20

UV-2450_317167 4582039 1

LCS

LCSD-317167 mg/L 25-May-2018 12:20

UV-2450_317167 4582040 1

LCSD

HS18051255-01MS mg/L 25-May-2018 12:20

UV-2450_317167 4582042 1

MS

HS18051255-01MSD mg/L 25-May-2018 12:20

UV-2450_317167 4582043 1

MSD

The following samples were analyzed in this batch: HS18051257-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18051257

Qualifier Description

Acronym Description

ALS Group Houston, Corp



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp



RPG

25-May-2018 08:45

      Sample Receipt Checklist

Paresh M. Giga

FedExWater

RJ Modashia







Case Narrative 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1813746; 1814144; 1814932; 
1814934; 1814935                                                                       

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2095 (215757)

General Set Information:  There were ten field samples in these Work Orders. The samples were analyzed for 
perchlorate.   

Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  

Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50 L of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45 m Syringe filters.    

Holding Times:  Holding times were met for all analyses. 

Dilutions:   Sample 1814932001 was analyzed and reported at a 1:1,000 dilution. The reporting limit has been 
adjusted accordingly.

Method QC data:  The method blank (LMB 603140) was less than 1/2 the CRDL.  The recovery for the LCS 
(603141) was within acceptable parameters.   

MS/MSD Analysis:  The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample 
1813746001 (Client ID:  HS18050824-01 50WW10-180515.  The MS/MSD percent recoveries and relative percent 
difference (RPD) were within the performance limits.  



Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   

NC/CAR(s):  NA 

Sample Calculation:  Samples were reported in μg/L.  Results were calculated in μg/L by the equation (A)x(B), 

where: A = Analyte concentration from the standard curve (μg/L) 
  B = Dilution performed at time of analysis 

Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.  The initial analysis of field sample 1813746005 failed the Internal Standard recovery of           
50 – 150% method requirement, possibly due to a spiking error.  The sample was re-prepped, re-analyzed and 
reported.  Manual Integrations was performed for datafile 02APRD01/02 along with datafiles 
30MAYD06/07/21/22.             
           
  
  

 Thomas Bosch            May 31, 2018    
    Analyst                                Date 



ANALYTICAL REPORT

RJ Masahisa
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: May 31, 2018

34-1814934Workorder:
HS18051257 052418
HS18051257Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID
1814934001 05/24/18LH18/24-SP650_052418 05/26/18

Page 1 of 3 Thu, 05/31/18 2:20 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814934

Analytical Results
Sample ID: 05/24/2018

05/26/20181814934001Lab ID:
Collected:
Received:

LH18/24-SP650_052418 NA

Sampling Parameter: NAMatrix:
Media:

Water
125 mL Nalgene

Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/30/2018 12:36
Batch:

Instrument ID:
ELMS/2095 (HBN: 215757) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.034 2.0Perchlorate 1

Report Authorization
Analyst Peer ReviewMethod

(/S/ is an electronic signature that complies with 21 CFR Part 11)

EPA 6850, DoD QSM /S/ Thomas Bosch
05/31/2018 10:04 05/31/2018 14:00

/S/ Stephen Brose

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 2 of 3 Thu, 05/31/18 2:20 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814934

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

General Lab Comments

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate 
Number 

Website

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
Iowa

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 3 of 3 Thu, 05/31/18 2:20 PM ENVREP-V4.8



Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814934
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
603140
05/30/2018 09:17

ug/L

MDL RL
Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

603141
05/30/2018 09:31

Units:
Target

Perchlorate 5.30 5.00 78.8 123.8106

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/30/2018 10:00
603142Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/30/2018 09:46
1813746001

Result RPD QC Limits

MSD:
Analyzed:

603143
05/30/2018 10:15

% Rec
Units: ug/L

Dilution: 1

Analyte Result Result % RecTarget QC Limits
Perchlorate ND 78.8 123.85 1085.39 20.00.05.58 3.48112

 Continuing Calibration Verification

Analyte Result % Rec.

CCV:
Analyzed:

603137
05/30/2018 08:32

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603144
05/30/2018 12:08

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603231
05/30/2018 13:18

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 27.1 25.0 109 26.9 25.0 108 27.4 25.0 110

 Interference Check Sample

Analyte Result % Rec.

ICSA:
Analyzed:

603139
05/30/2018 09:02

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 1.24 1.00 124

 Limit of Detection Verification

Analyte Result % Rec.

LODV:
Analyzed:

603138
05/30/2018 08:48

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603145
05/30/2018 12:22

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603232
05/30/2018 13:33

Units:

Target

ug/L
Criteria: ± 50%

Perchlorate 1.01 1.00 101 1.01 1.00 101 0.948 1.00 94.8

Page 1 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report

QCS V4.4



Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814934
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 QC Report Authorization (/S/ is an electronic signature that complies with 21 CFR Part 11)

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose
05/31/2018 10:04 05/31/2018 14:00

Page 2 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report

QCS V4.4













































Longhorn GW Treatment Plant

Bhate Environmental Associates, Inc.

12-Jun-2018



Longhorn GW Treatment Plant

HS18051260

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com



Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp



Client: CASE NARRATIVE

Work Order:
Project:

Work Order Comments

WetChemistry by Method E415.1

Batch ID: R317177

WetChemistry by Method E365.3

Batch ID: R317097

WetChemistry by Method E350.3

Batch ID: R317085

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3
mg/L0.20Nitrogen, Ammonia (As N) 0.2015 0.20

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3

mg/L0.100Phosphorus, Total 
Orthophosphate (As P)

0.2502.40 0.100

TOTAL ORGANIC CARBON BY E415.1 Method:E415.1
mg/L0.500Organic Carbon, Total 1.0019.2 0.600

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA

ALS Group Houston, Corp



Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317085 Instrument: WetChem_HS Method: E350.3

MBLK-317085 mg/L 30-May-2018 14:24

WetChem_HS_317085 4579818 1

MBLK

LCS-317085 mg/L 30-May-2018 14:24

WetChem_HS_317085 4579819 1

LCS

HS18051073-01MS mg/L 30-May-2018 14:24

WetChem_HS_317085 4579823 1

MS

HS18051073-01MSD mg/L 30-May-2018 14:24

WetChem_HS_317085 4579824 1

MSD

The following samples were analyzed in this batch: HS18051260-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317097 Instrument: UV-2450 Method: E365.3

MBLK-317097 mg/L 25-May-2018 16:50

UV-2450_317097 4581137 1

MBLK

LCS-317097 mg/L 25-May-2018 16:50

UV-2450_317097 4581138 1

LCS

LCSD-317097 mg/L 25-May-2018 16:50

UV-2450_317097 4581922 1

LCSD

HS18051265-02MS mg/L 25-May-2018 16:50

UV-2450_317097 4581141 1

MS

HS18051265-02MSD mg/L 25-May-2018 16:50

UV-2450_317097 4581142 1

MSD

The following samples were analyzed in this batch: HS18051260-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317177 Instrument: TOC_02 Method: E415.1

WBLKW3-180530 mg/L 31-May-2018 13:35

TOC_02_317177 4582202 1

MBLK

WLCSW3-180530 mg/L 31-May-2018 13:51

TOC_02_317177 4582203 1

LCS

WLCSDW3-180530 mg/L 31-May-2018 14:04

TOC_02_317177 4582204 1

LCSD

HS18051270-01MS mg/L 31-May-2018 15:13

TOC_02_317177 4582209 1

MS

The following samples were analyzed in this batch: HS18051260-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18051260

Qualifier Description

Acronym Description

ALS Group Houston, Corp



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp



RPG

25-May-2018 08:45

      Sample Receipt Checklist

Paresh M. Giga

FedExWater

RJ Modashia





































Case Narrative 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1813746; 1814144; 1814932; 
1814934; 1814935                                                                       

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2095 (215757)

General Set Information:  There were ten field samples in these Work Orders. The samples were analyzed for 
perchlorate.   

Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  

Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50 L of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45 m Syringe filters.    

Holding Times:  Holding times were met for all analyses. 

Dilutions:   Sample 1814932001 was analyzed and reported at a 1:1,000 dilution. The reporting limit has been 
adjusted accordingly.

Method QC data:  The method blank (LMB 603140) was less than 1/2 the CRDL.  The recovery for the LCS 
(603141) was within acceptable parameters.   

MS/MSD Analysis:  The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample 
1813746001 (Client ID:  HS18050824-01 50WW10-180515.  The MS/MSD percent recoveries and relative percent 
difference (RPD) were within the performance limits.  



Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   

NC/CAR(s):  NA 

Sample Calculation:  Samples were reported in μg/L.  Results were calculated in μg/L by the equation (A)x(B), 

where: A = Analyte concentration from the standard curve (μg/L) 
  B = Dilution performed at time of analysis 

Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.  The initial analysis of field sample 1813746005 failed the Internal Standard recovery of           
50 – 150% method requirement, possibly due to a spiking error.  The sample was re-prepped, re-analyzed and 
reported.  Manual Integrations was performed for datafile 02APRD01/02 along with datafiles 
30MAYD06/07/21/22.             
           
  
  

 Thomas Bosch            May 31, 2018    
    Analyst                                Date 



ANALYTICAL REPORT

RJ Masahisa
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: May 31, 2018

34-1814935Workorder:
HS18051260 052418
HS18051260Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID
1814935001 05/24/18LH18/24-SP650_052418 05/26/18

Page 1 of 3 Thu, 05/31/18 2:22 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814935

Analytical Results
Sample ID: 05/24/2018

05/26/20181814935001Lab ID:
Collected:
Received:

LH18/24-SP650_052418 NA

Sampling Parameter: NAMatrix:
Media:

Water
125 mL Nalgene

Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/30/2018 12:50
Batch:

Instrument ID:
ELMS/2095 (HBN: 215757) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.023 2.0Perchlorate 1

Report Authorization
Analyst Peer ReviewMethod

(/S/ is an electronic signature that complies with 21 CFR Part 11)

EPA 6850, DoD QSM /S/ Thomas Bosch
05/31/2018 10:04 05/31/2018 14:00

/S/ Stephen Brose

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 2 of 3 Thu, 05/31/18 2:22 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1814935

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

General Lab Comments

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate 
Number 

Website

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
Iowa

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 3 of 3 Thu, 05/31/18 2:22 PM ENVREP-V4.8



Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814935
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
603140
05/30/2018 09:17

ug/L

MDL RL
Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

603141
05/30/2018 09:31

Units:
Target

Perchlorate 5.30 5.00 78.8 123.8106

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/30/2018 10:00
603142Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/30/2018 09:46
1813746001

Result RPD QC Limits

MSD:
Analyzed:

603143
05/30/2018 10:15

% Rec
Units: ug/L

Dilution: 1

Analyte Result Result % RecTarget QC Limits
Perchlorate ND 78.8 123.85 1085.39 20.00.05.58 3.48112

 Continuing Calibration Verification

Analyte Result % Rec.

CCV:
Analyzed:

603137
05/30/2018 08:32

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603144
05/30/2018 12:08

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

603231
05/30/2018 13:18

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 27.1 25.0 109 26.9 25.0 108 27.4 25.0 110

 Interference Check Sample

Analyte Result % Rec.

ICSA:
Analyzed:

603139
05/30/2018 09:02

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 1.24 1.00 124

 Limit of Detection Verification

Analyte Result % Rec.

LODV:
Analyzed:

603138
05/30/2018 08:48

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603145
05/30/2018 12:22

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

603232
05/30/2018 13:33

Units:

Target

ug/L
Criteria: ± 50%

Perchlorate 1.01 1.00 101 1.01 1.00 101 0.948 1.00 94.8

Page 1 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report

QCS V4.4



Analysis:

Analyzed By:
ELMS/2095 (HBN: 215757)
Thomas Bosch

Workorder: 1814935
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 QC Report Authorization (/S/ is an electronic signature that complies with 21 CFR Part 11)

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose
05/31/2018 10:04 05/31/2018 14:00

Page 2 of 2 Thursday, May 31, 2018

Quality Control Sample
Batch Report

QCS V4.4



















































































































































































































Longhorn GW Treatment Plant

Bhate Environmental Associates, Inc.

22-Jun-2018



Longhorn GW Treatment Plant

HS18051472

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com



Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp



Client: CASE NARRATIVE

Work Order:
Project:

GCMS Volatiles by Method SW8260

Batch ID: R317575
Sample ID: LH18/24-SPA650_0530218 (HS18051472-01)

WetChemistry by Method SW9056

Batch ID: R317713
Sample ID: CCB

Sample ID: HS18060305-01MS

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L2.0Acetone 1035 5.0

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L1.0cis-1,2-Dichloroethene 5.04.2 2.5

Surr: 1,2-Dichloroethane-d4 5%REC 07-Jun-2018  14:40104 81-1180
Surr: 4-Bromofluorobenzene 5%REC 07-Jun-2018  14:40101 85-1140
Surr: Dibromofluoromethane 5%REC 07-Jun-2018  14:40104 80-1190
Surr: Toluene-d8 5%REC 07-Jun-2018  14:4095.5 89-1120

ANIONS BY SW9056A Method:SW9056
mg/L2.00Chloride 5.00634 5.00
mg/L2.00Sulfate 5.0087.9 5.00

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

Surr: 1,2-Dichloroethane-d4 1%REC 07-Jun-2018  13:02104 81-1180
Surr: 4-Bromofluorobenzene 1%REC 07-Jun-2018  13:02101 85-1140
Surr: Dibromofluoromethane 1%REC 07-Jun-2018  13:02103 80-1190
Surr: Toluene-d8 1%REC 07-Jun-2018  13:0297.0 89-1120

ALS Group Houston, Corp



Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VBLKW-180607 ug/L 07-Jun-2018 12:13

VOA6_317575 4591238 1

MBLK

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VBLKW-180607 ug/L 07-Jun-2018 12:13

VOA6_317575 4591238 1

MBLK

51.76 50 0 104 81 - 1181.0Surr: 1,2-Dichloroethane-d4

51.14 50 0 102 85 - 1141.0Surr: 4-Bromofluorobenzene

51.32 50 0 103 80 - 1191.0Surr: Dibromofluoromethane

48.27 50 0 96.5 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VLCSW-180607 ug/L 07-Jun-2018 10:58

VOA6_317575 4591237 1

LCS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

VLCSW-180607 ug/L 07-Jun-2018 10:58

VOA6_317575 4591237 1

LCS

50.8 50 0 102 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.45 50 0 98.9 85 - 1141.0Surr: 4-Bromofluorobenzene

51.6 50 0 103 80 - 1191.0Surr: Dibromofluoromethane

48.29 50 0 96.6 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MS ug/L 07-Jun-2018 15:29

VOA6_317575 4592155 1

MS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MS ug/L 07-Jun-2018 15:29

VOA6_317575 4592155 1

MS

50.06 50 0 100 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.65 50 0 99.3 85 - 1141.0Surr: 4-Bromofluorobenzene

50.77 50 0 102 80 - 1191.0Surr: Dibromofluoromethane

47.94 50 0 95.9 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MSD ug/L 07-Jun-2018 15:54

VOA6_317575 4592156 1

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

HS18051491-01MSD ug/L 07-Jun-2018 15:54

VOA6_317575 4592156 1

MSD

50.78 50 0 102 81 - 118 50.06 1.43 201.0Surr: 1,2-Dichloroethane-d4

50.57 50 0 101 85 - 114 49.65 1.84 201.0Surr: 4-Bromofluorobenzene

51.5 50 0 103 80 - 119 50.77 1.43 201.0Surr: Dibromofluoromethane

47.95 50 0 95.9 89 - 112 47.94 0.0161 201.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317575 Instrument: VOA6 Method: SW8260

The following samples were analyzed in this batch: HS18051472-01               HS18051472-02

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317713 Instrument: ICS2100 Method: SW9056

WBLKW1-060818 mg/L 08-Jun-2018 19:13

ICS2100_317713 4594998 1

MBLK

WLCSW1-060818 mg/L 08-Jun-2018 19:28

ICS2100_317713 4594999 1

LCS

WLCSDW1-060818 mg/L 08-Jun-2018 19:43

ICS2100_317713 4595000 1

LCSD

HS18060305-01MS mg/L 08-Jun-2018 05:41

ICS2100_317713 4594962 1

MS

HS18060305-01MSD mg/L 08-Jun-2018 05:56

ICS2100_317713 4594963 1

MSD

The following samples were analyzed in this batch: HS18051472-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18051472

Qualifier Description

Acronym Description

Unit Reported Description

ALS Group Houston, Corp



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp



NDR

31-May-2018 09:00

      Sample Receipt Checklist

Paresh M. Giga

FedExwater

RJ Modashia































































































































































































































































































Longhorn GW Treatment Plant

Bhate Environmental Associates, Inc.

22-Jun-2018



Longhorn GW Treatment Plant

HS18051489

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com



Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp



Client: CASE NARRATIVE

Work Order:
Project:

Work Order Comments

WetChemistry by Method E350.3

Batch ID: R317612

WetChemistry by Method E415.1

Batch ID: R317488

WetChemistry by Method E365.3

Batch ID: R317483

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3
mg/L0.20Nitrogen, Ammonia (As N) 0.2018 0.20

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3

mg/L0.100Phosphorus, Total 
Orthophosphate (As P)

0.2503.00 0.100

TOTAL ORGANIC CARBON BY E415.1 Method:E415.1
mg/L2.50Organic Carbon, Total 5.00150 3.00

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA

ALS Group Houston, Corp



Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317483 Instrument: UV-2450 Method: E365.3

MBLK-317483 mg/L 01-Jun-2018 12:05

UV-2450_317483 4592323 1

MBLK

LCS-317483 mg/L 01-Jun-2018 12:05

UV-2450_317483 4592324 1

LCS

HS18051489-01MS mg/L 01-Jun-2018 12:05

UV-2450_317483 4592326 10

MS

LH18/24-SP650_053018

HS18051489-01MSD mg/L 01-Jun-2018 12:05

UV-2450_317483 4592327 10

MSD

LH18/24-SP650_053018

The following samples were analyzed in this batch: HS18051489-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317488 Instrument: TOC_02 Method: E415.1

WBLKW3-180605 mg/L 06-Jun-2018 05:13

TOC_02_317488 4589306 1

MBLK

WLCSW3-180605 mg/L 06-Jun-2018 05:28

TOC_02_317488 4589307 1

LCS

WLCSDW3-180605 mg/L 06-Jun-2018 05:42

TOC_02_317488 4589308 1

LCSD

HS18051515-01MS mg/L 06-Jun-2018 06:48

TOC_02_317488 4589313 1

MS

The following samples were analyzed in this batch: HS18051489-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R317612 Instrument: WetChem_HS Method: E350.3

MBLK-317612 mg/L 08-Jun-2018 11:20

WetChem_HS_317612 4592220 1

MBLK

LCS-317612 mg/L 08-Jun-2018 11:20

WetChem_HS_317612 4592221 1

LCS

HS18060043-01MS mg/L 08-Jun-2018 11:20

WetChem_HS_317612 4592224 1

MS

HS18060043-01MSD mg/L 08-Jun-2018 11:20

WetChem_HS_317612 4592225 1

MSD

The following samples were analyzed in this batch: HS18051489-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18051489

Qualifier Description

Acronym Description

ALS Group Houston, Corp



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp



NDR

31-May-2018 09:00

      Sample Receipt Checklist

Paresh M. Giga

FedExWater

RJ Modashia







































Case Narrative 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1815312                                                                         

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2097 (216174)

General Set Information:  There were two field samples in these Work Orders. The samples were analyzed for 
perchlorate.   

Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  

Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50 L of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45 m Syringe filters.    

Holding Times:  Holding times were met for all analyses. 

Dilutions:   NA

Method QC data:  The method blank (LMB 604060) was less than 1/2 the CRDL.  The recovery for the LCS 
(604061) was within acceptable parameters.   

MS/MSD Analysis:  The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample 
1815312002 (Client ID: LH18/24-SP650_053018_After IX).  The Matrix Spike and duplicate (MS/MSD – 
604062/63) failed QC acceptance criteria for percent recoveries, biased high.   This is due to the fact that the 
unspiked sample result of 2.2 g/L was not subtracted from the MS/MSD results.  The Matrix Spike and Matrix 
Spike duplicate is reported for the clients’ information only.  The sample matrix may be inappropriate for the 
method selected.  The MS/MSD relative percent difference (RPD) was within the performance limits.   



Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   

NC/CAR(s):  NA 

Sample Calculation:  Samples were reported in μg/L.  Results were calculated in μg/L by the equation (A)x(B), 

where: A = Analyte concentration from the standard curve (μg/L) 
  B = Dilution performed at time of analysis 

Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.  Manual Integrations was performed for datafile 02APRD01/02 along with datafiles 
06JUND03/07/08/12.             
           
  
  

Thomas Bosch            June 7, 2018    
   Analyst                                Date 



ANALYTICAL REPORT

RJ Masahisa
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: June 07, 2018

34-1815312Workorder:
HS18051489 053018
HS18051489Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID
1815312001 05/30/18LH18/24-

SP650_053018_Before IX
06/01/18

1815312002 05/30/18LH18/24-SP650_053018_After
IX

06/01/18

Page 1 of 3 Thu, 06/07/18 4:10 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1815312

Analytical Results
Sample ID: 05/30/2018

06/01/2018
1815312001Lab ID:

Collected:
Received:

LH18/24-SP650_053018_Before
IX

NA

Sampling Parameter: NA
Matrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 06/06/2018 10:16
Batch:

Instrument ID:
ELMS/2097 (HBN: 216174) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.018 2.0Perchlorate 1

Sample ID: 05/30/2018
06/01/20181815312002Lab ID:

Collected:
Received:

LH18/24-SP650_053018_After IX NA

Sampling Parameter: NAMatrix:
Media:

Water
125 mL Nalgene

Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 06/06/2018 10:46
Batch:

Instrument ID:
ELMS/2097 (HBN: 216174) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.02.2 2.0 JPerchlorate 1

Report Authorization
Analyst Peer ReviewMethod

(/S/ is an electronic signature that complies with 21 CFR Part 11)

EPA 6850, DoD QSM /S/ Thomas Bosch
06/07/2018 09:24 06/07/2018 15:47

/S/ Stephen Brose

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 2 of 3 Thu, 06/07/18 4:10 PM ENVREP-V4.8



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1815312

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

General Lab Comments

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate 
Number 

Website

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
Iowa

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 3 of 3 Thu, 06/07/18 4:10 PM ENVREP-V4.8



Analysis:

Analyzed By:
ELMS/2097 (HBN: 216174)
Thomas Bosch

Workorder: 1815312
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
604060
06/06/2018 09:48

ug/L

MDL RL
Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

604061
06/06/2018 10:02

Units:
Target

Perchlorate 4.24 5.00 78.8 123.884.8

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
06/06/2018 11:00
604062Sample:

Analyzed:
Dilution:

Units: ug/L
1
06/06/2018 10:46
1815312002

Result RPD QC Limits

MSD:
Analyzed:

604063
06/06/2018 11:14

% Rec
Units: ug/L

Dilution: 1

Analyte Result Result % RecTarget QC Limits
Perchlorate 2.20 78.8 123.85 1366.8 20.00.07.05 3.64141##

 Continuing Calibration Verification

Analyte Result % Rec.

CCV:
Analyzed:

604057
06/06/2018 09:04

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

604064
06/06/2018 11:33

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 23.7 25.0 94.6 22.7 25.0 91.0

 Interference Check Sample

Analyte Result % Rec.

ICSA:
Analyzed:

604059
06/06/2018 09:34

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 1.01 1.00 101

 Limit of Detection Verification

Analyte Result % Rec.

LODV:
Analyzed:

604058
06/06/2018 10:30

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

604065
06/06/2018 11:47

Units:

Target

ug/L
Criteria: ± 50%

Perchlorate 0.881 1.00 88.1 0.954 1.00 95.4

Page 1 of 2 Thursday, June 07, 2018

Quality Control Sample
Batch Report

QCS V4.4



Analysis:

Analyzed By:
ELMS/2097 (HBN: 216174)
Thomas Bosch

Workorder: 1815312
EPA 6850

Batch: NA
Prepared By: NA

Batch:
Preparation: NAClient SOW/Contract Specified

DoD QSM
Limits:
Basis:

 Analysis Information

 QC Report Authorization (/S/ is an electronic signature that complies with 21 CFR Part 11)

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose
06/07/2018 09:25 06/07/2018 15:47

Page 2 of 2 Thursday, June 07, 2018

Quality Control Sample
Batch Report

QCS V4.4





































































































































































LHAAP 18 24

HS18060751

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com



Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp



Client: CASE NARRATIVE

Work Order:
Project:

GCMS Volatiles by Method SW8260

Batch ID: R318368
Sample ID: HS18060825-01MS

WetChemistry by Method E300

Batch ID: R318750

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L0.502-Butanone 2.04.1 1.0

ug/L0.40Acetone 2.07.7 1.0

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L0.20cis-1,2-Dichloroethene 1.04.4 0.50

ug/L0.20Toluene 1.00.40 0.50

ug/L0.20Trichloroethene 1.01.2 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 20-Jun-2018  18:1490.0 81-1180
Surr: 4-Bromofluorobenzene 1%REC 20-Jun-2018  18:14102 85-1140
Surr: Dibromofluoromethane 1%REC 20-Jun-2018  18:14104 80-1190
Surr: Toluene-d8 1%REC 20-Jun-2018  18:14106 89-1120

ANIONS BY E300.0 Method:E300
mg/L2.00Chloride 5.00473 5.00
mg/L2.00Sulfate 5.0040.2 5.00

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ALS Group Houston, Corp



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

Surr: 1,2-Dichloroethane-d4 1%REC 20-Jun-2018  13:4086.5 81-1180
Surr: 4-Bromofluorobenzene 1%REC 20-Jun-2018  13:4099.8 85-1140
Surr: Dibromofluoromethane 1%REC 20-Jun-2018  13:40103 80-1190
Surr: Toluene-d8 1%REC 20-Jun-2018  13:40107 89-1120

ALS Group Houston, Corp



Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

VBLKW-180620 ug/L 20-Jun-2018 13:14

VOA2_318368 4618346 1

MBLK

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

VBLKW-180620 ug/L 20-Jun-2018 13:14

VOA2_318368 4618346 1

MBLK

43.47 50 0 86.9 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.88 50 0 99.8 85 - 1141.0Surr: 4-Bromofluorobenzene

50.23 50 0 100 80 - 1191.0Surr: Dibromofluoromethane

52.69 50 0 105 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

VLCSW-180620 ug/L 20-Jun-2018 12:24

VOA2_318368 4618345 1

LCS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

VLCSW-180620 ug/L 20-Jun-2018 12:24

VOA2_318368 4618345 1

LCS

43.84 50 0 87.7 81 - 1181.0Surr: 1,2-Dichloroethane-d4

52.17 50 0 104 85 - 1141.0Surr: 4-Bromofluorobenzene

47.62 50 0 95.2 80 - 1191.0Surr: Dibromofluoromethane

51.17 50 0 102 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

HS18060825-01MS ug/L 20-Jun-2018 14:55

VOA2_318368 4618350 1

MS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

HS18060825-01MS ug/L 20-Jun-2018 14:55

VOA2_318368 4618350 1

MS

45.14 50 0 90.3 81 - 1181.0Surr: 1,2-Dichloroethane-d4

51.51 50 0 103 85 - 1141.0Surr: 4-Bromofluorobenzene

48.87 50 0 97.7 80 - 1191.0Surr: Dibromofluoromethane

51.87 50 0 104 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

HS18060825-01MSD ug/L 20-Jun-2018 15:19

VOA2_318368 4618351 1

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

HS18060825-01MSD ug/L 20-Jun-2018 15:19

VOA2_318368 4618351 1

MSD

45.45 50 0 90.9 81 - 118 45.14 0.681 201.0Surr: 1,2-Dichloroethane-d4

51.21 50 0 102 85 - 114 51.51 0.596 201.0Surr: 4-Bromofluorobenzene

49.24 50 0 98.5 80 - 119 48.87 0.756 201.0Surr: Dibromofluoromethane

52.79 50 0 106 89 - 112 51.87 1.75 201.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318368 Instrument: VOA2 Method: SW8260

The following samples were analyzed in this batch: HS18060751-01               HS18060751-02

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R318750 Instrument: ICS2100 Method: E300

WBLKW1-062518 mg/L 25-Jun-2018 14:12

ICS2100_318750 4627124 1

MBLK

WLCSW1-062518 mg/L 25-Jun-2018 14:26

ICS2100_318750 4627125 1

LCS

WLCSDW1-062518 mg/L 25-Jun-2018 15:11

ICS2100_318750 4627126 1

LCSD

HS18060751-01MS mg/L 25-Jun-2018 16:09

ICS2100_318750 4627130 10

MS

LH 18/24-SP650_061318

HS18060751-01MSD mg/L 25-Jun-2018 16:24

ICS2100_318750 4627131 10

MSD

LH 18/24-SP650_061318

The following samples were analyzed in this batch: HS18060751-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18060751

Qualifier Description

Acronym Description

Unit Reported Description

ALS Group Houston, Corp



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp



NDR

15-Jun-2018 08:20

      Sample Receipt Checklist

Jared R. Makan

FedEx Priority Overnight

RJ Modashia







LHAAP 18 24

HS18061470

Generated By:  JUMOKE.LAWAL

 www.alsglobal.com
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Client:

Work Order:
Project: SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

ALS Group Houston, Corp

Page 2 of 25



Client: CASE NARRATIVE

Work Order:
Project:

GCMS Volatiles by Method SW8260

Batch ID: R319098
Sample ID: VSTD050

Sample ID: HS18061493-03MS

WetChemistry by Method E300

Batch ID: R319157
Sample ID: HS18070057-01MS

ALS Group Houston, Corp

Page 3 of 25



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L0.201,2-Dichloroethane 1.00.56 0.50

ug/L0.40Acetone 2.06.0 1.0

ALS Group Houston, Corp

Page 4 of 25



ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ug/L0.20cis-1,2-Dichloroethene 1.04.0 0.50

ug/L0.20Trichloroethene 1.01.9 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 02-Jul-2018  18:0193.3 81-1180
Surr: 4-Bromofluorobenzene 1%REC 02-Jul-2018  18:0199.9 85-1140
Surr: Dibromofluoromethane 1%REC 02-Jul-2018  18:0192.8 80-1190
Surr: Toluene-d8 1%REC 02-Jul-2018  18:01100 89-1120

ANIONS BY E300.0 Method:E300
mg/L2.00Chloride 5.00536 5.00
mg/L2.00Sulfate 5.0087.9 5.00

ALS Group Houston, Corp
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ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

ALS Group Houston, Corp
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ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260

Surr: 1,2-Dichloroethane-d4 1%REC 02-Jul-2018  17:1192.2 81-1180
Surr: 4-Bromofluorobenzene 1%REC 02-Jul-2018  17:1199.9 85-1140
Surr: Dibromofluoromethane 1%REC 02-Jul-2018  17:1190.4 80-1190
Surr: Toluene-d8 1%REC 02-Jul-2018  17:11101 89-1120

ALS Group Houston, Corp
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Client:

WorkOrder:
Project: DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID Test Name : Matrix:

Batch ID Test Name : Matrix:

ALS Group Houston, Corp
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

VBLKW-180702 ug/L 02-Jul-2018 16:47

VOA6_319098 4634417 1

MBLK

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

VBLKW-180702 ug/L 02-Jul-2018 16:47

VOA6_319098 4634417 1

MBLK

46.14 50 0 92.3 81 - 1181.0Surr: 1,2-Dichloroethane-d4

50.65 50 0 101 85 - 1141.0Surr: 4-Bromofluorobenzene

45.15 50 0 90.3 80 - 1191.0Surr: Dibromofluoromethane

50.6 50 0 101 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

VLCSW-180702 ug/L 02-Jul-2018 15:33

VOA6_319098 4634416 1

LCS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

VLCSW-180702 ug/L 02-Jul-2018 15:33

VOA6_319098 4634416 1

LCS

45.53 50 0 91.1 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.9 50 0 99.8 85 - 1141.0Surr: 4-Bromofluorobenzene

45.2 50 0 90.4 80 - 1191.0Surr: Dibromofluoromethane

50.19 50 0 100 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

HS18061493-03MS ug/L 02-Jul-2018 19:40

VOA6_319098 4634423 1

MS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

HS18061493-03MS ug/L 02-Jul-2018 19:40

VOA6_319098 4634423 1

MS

45.03 50 0 90.1 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.48 50 0 99.0 85 - 1141.0Surr: 4-Bromofluorobenzene

45.13 50 0 90.3 80 - 1191.0Surr: Dibromofluoromethane

49.46 50 0 98.9 89 - 1121.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

HS18061493-03MSD ug/L 02-Jul-2018 20:04

VOA6_319098 4634424 1

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Page 15 of 25



Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

HS18061493-03MSD ug/L 02-Jul-2018 20:04

VOA6_319098 4634424 1

MSD

45.8 50 0 91.6 81 - 118 45.03 1.7 201.0Surr: 1,2-Dichloroethane-d4

50.13 50 0 100 85 - 114 49.48 1.3 201.0Surr: 4-Bromofluorobenzene

46.15 50 0 92.3 80 - 119 45.13 2.24 201.0Surr: Dibromofluoromethane

50.55 50 0 101 89 - 112 49.46 2.18 201.0Surr: Toluene-d8

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319098 Instrument: VOA6 Method: SW8260

The following samples were analyzed in this batch: HS18061470-01               HS18061470-02

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319157 Instrument: ICS2100 Method: E300

WBLKW1-070318 mg/L 03-Jul-2018 23:04

ICS2100_319157 4636278 1

MBLK

WLCSW1-070318 mg/L 03-Jul-2018 23:19

ICS2100_319157 4636279 1

LCS

WLCSDW1-070318 mg/L 03-Jul-2018 23:33

ICS2100_319157 4636280 1

LCSD

HS18070057-01MS mg/L 05-Jul-2018 13:27

ICS2100_319157 4637210 10

MS

HS18070057-01MS mg/L 03-Jul-2018 14:56

ICS2100_319157 4636250 10

MS

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319157 Instrument: ICS2100 Method: E300

HS18061510-01MS mg/L 03-Jul-2018 19:11

ICS2100_319157 4636265 100

MS

HS18061510-01MS mg/L 05-Jul-2018 14:11

ICS2100_319157 4637213 100

MS

HS18070057-01MSD mg/L 03-Jul-2018 15:11

ICS2100_319157 4636251 10

MSD

HS18070057-01MSD mg/L 05-Jul-2018 13:42

ICS2100_319157 4637211 10

MSD

HS18061510-01MSD mg/L 03-Jul-2018 19:26

ICS2100_319157 4636266 100

MSD

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
WorkOrder:

QC BATCH REPORT

Batch ID: R319157 Instrument: ICS2100 Method: E300

HS18061510-01MSD mg/L 05-Jul-2018 14:25

ICS2100_319157 4637214 100

MSD

The following samples were analyzed in this batch: HS18061470-01

ALS Group Houston, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder: HS18061470

Qualifier Description

Acronym Description

Unit Reported Description

ALS Group Houston, Corp

Page 21 of 25



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

ALS Group Houston, Corp
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JRM

28-Jun-2018 08:40

      Sample Receipt Checklist

Pablo Marinez

FedEx Priority OvernightWATER

RJ Modashia
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APPENDIX G 
PROTOCOL FOR DISCHARGING GWTP EFFLUENT 
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INTRODUCTION



Page 2 

DISCHARGE CRITERIA

 
 
 

μ
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PROTOCOL FOR DISCHARGING GWTP EFFLUENT
Sampling and Analysis Plan, Groundwater Treatment Plant and Well Fields

If an upset condition in the FBR leads to
high concentrations of perchlorate going into the lead ion exchange vessel and breaking through at
the sample location between the vessels, the lag vessel will still remove perchlorate before it is
discharged to Harrison Bayou, the INF Pond, or LHAAP-18/24. 



Page 4 

Discharge to Harrison Bayou

Discharge to INF Pond
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Irrigation onto LHAAP-18/24



 

Continuously
Extract

Groundwaterand
Operate GWTP1

Recycle Effluent to
TK-140.

No

Is Harrison
Bayou flowing

AND No
pH/ORP are within

optimal range2? 

AreParameters
less than 140% of

discharge limits or 920 g/L
perchlorate3? 

Yes

Yes

Bypass I/X Vessels. Bring Two I/X
Vessels on line.

Collect and
Analyze

Confirmationand
After Lag I/X

Vessel Samples
(24 hr TAT)

Collect and
AnalyzeSample

from FBR Effluent
(14 day TAT)

Collect and
Analyze Effluent

Sample from
between I/X

Vessels (14 day
TAT)

Take Corrective
Action4. Report
Noncompliance5.

Are Parameters less Nothan discharge
        Limits7? 

Yes

Is INF Pond Full? Yes Irrigate onto 18/24

Is Harrison No No
Bayou flowing ? 

Yes

Discharge to INF
Pond

Store Until
Harrison Bayou is

flowing

Collect and
Anaylze INF Pond

sample for Chloride
and Sulfate.

Notes:
1. GWTP extracts, treats, and discharges continuously.
2. pH between 7.1 and 7.4 ORP less than -400 mV
The lag ion exchange vessel can remove two weeks of
typical groundwater extraction at 920 g/L of perchlorate
beforebreakthrough.
4.Corrective actions can include ion exchange
vessels on-line, change electron donor addition
rate, change nutrient addition rate, etc…
5.GWTP validated data reported to EPA and TCEQ
monthly. Parameters above discharge criteria are
highlighted.
6.Perchlorate concentration measured between ion
exchange vessels. If breakthrough occurs after the lead
vessel, the lag vessel will be treating effluent prior to
discharge until laboratory sample results are received.
7.Discharge to INF Pond must have 17 ug/L or less of 
perchlorate.  

Figure 1. Continuous Discharge Protocol Flowchart 

Continuously
Discharge to

Harrison Bayou at
rates allowed by

Chloride and
Sulfate
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QUARTERLY CONTROL SUMMARY REPORT 
2nd QUARTER (APRIL-JUNE) 2018 

GROUNDWATER TREATMENT PLANT 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS

 

Contract Number: W9128F-13-D-0012 
Task Order Number: W912BV17F0150 

Prepared By: 

1608 13th Avenue South, Suite 300 
Birmingham, Alabama 35205 
1-800-806-  

Prepared For: 

Longhorn Army Ammunition Plant 
Karnack, Texas 

Under Contract To: 

Corps of Engineers 
Tulsa District 
Tulsa, Oklahoma 
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1 INTRODUCTION 
Bhate Environmental Associates, Inc. (Bhate) reviewed 44 data packages from ALS 
Environmental, Houston, Texas.  Groundwater samples were collected from April 4, 2018, 
through June 28, 2018, at the Groundwater Treatment Plant (GWTP) and Site LHAAP 18/24 at 
Longhorn Army Ammunition Plant (LHAAP), Karnack, Texas.  Data were reviewed for 
conformance to the requirements of the following guidance documents: USEPA Contract 
Laboratory Program [CLP] National Functional Guidelines for Superfund Organic Methods Data 
Review (USEPA, January 2017); USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Superfund Data Review (USEPA, January 2017); and the Final Basewide 
Uniform Federal Policy [UFP] – Quality Assurance Project Plan [QAPP] Longhorn Army 
Ammunition Plant which is in Appendix C of the Final Installation-Wide Work Plan for Longhorn 
Army Ammunition Plant Karnack, Texas (Bhate, May 2018). 

Intended Use of Data 

The objective of sampling at the GWTP is to monitor effluent streams to confirm compliance with 
discharge limits. 

Analyses performed include: 

SW6850 – Perchlorate
E350.3/SM4500 NH3 – Nitrogen, Ammonia
E365.3/SM4500 P – Orthophosphate
E415.1/SM5310 – Total Organic Carbon
SW8260C - Volatiles
SW8270D Selected Ion Monitoring (SIM) - 1,4-Dioxane
SW6020A/7470A – Metals
SW9056A – Chloride (Cl) and Sulfate (SO4)
SW7196A – Hexavalent Chromium
E410.4 – Chemical Oxygen Demand
E1664A – Oil and Grease
TO-15 – Volatiles in Air

Table 1 lists the sample identification (ID) numbers and their associated laboratory package. 

Table 2 lists qualified results with the qualification flag and reason code. 

The following narrative is a brief synopsis of data that required qualification due to quality control 
discrepancies. 

 

Sample identification data were evaluated for agreement with the chain-of-custody (CoC).  All 
samples were received in appropriate containers, within the proper temperature range, in good 
condition, and within the required hold time. 
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All analytes reported must be present in the initial and continuing calibration.  The calibrations 
must meet the acceptance criteria specified in Worksheet 24 (Analytical Instrument Calibration) 
of the QAPP.  All results reported must be within the calibration range.  Samples were diluted, if 
necessary, to bring analyte responses within the calibration range. 

The calibrations must meet the following criteria otherwise the compound is qualified J or UJ: 
The continuing calibration verification (CCV) criteria are 20 percent difference (%D) for VOCs and 
SVOCs and 50% for closing CCVs.  Metals and general chemistry are 10%D; perchlorate is 15%D; 
and volatiles in air are 30%D.  

 

GWTP sample LH18/24-SP140_062018 and Site LHAAP 18/24 samples C01_062018, C09_062018, 
C06_062018, MW6_0620218, 130_062118, MW9_062118, 18CPTMW10DW_062118, 
18CPTMW10SW_062118, AWD3_061818, MW7_061818, 18CPTMW12DW_061818, 
18CPTMW12SW_061818, MW13_061818, C02_061818, ICT2_062818, ICT4_062818, 
ICT7_062818, ICT8_062818, ICT8_062818_a, ICT13B_062818, ICT13B_062818_a, 
ICT13D_062818, ICT13E_062818, ICT13F_062818, and ICT14C_062818 reported naphthalene 
outside calibration criteria.  Naphthalene was qualified as estimated non-detected, “UJ”, in the 
aforementioned samples.  Additionally, 1,2-dibromo-3-chloropropane was reported outside 
calibration range for samples ICT2_062818, ICT4_062818, ICT7_062818, ICT8_062818, 
ICT8_062818_a, ICT13B_062818, ICT13B_062818_a, ICT13D_062818, ICT13E_062818, 
ICT13F_062818, and ICT14C_062818 and were qualified as “UJ”. 

 

If the analyte result for an associated sample was less than 5X (10X for common laboratory 
contaminants) the analyte concentration in the blank, that result was qualified as “UB” and 
considered an artifact of blank contamination.  Where the sample result for the affected analyte 
was non-detect or greater than 5X the amount in the blank, no qualifier was applied.  

 

GWTP samples LH18/24-SP140_062018, LH18/24-SP650_062018, and Site LHAAP 18/24 samples 
18CPTMW03SW_061118, C03_061118, 18WW03_061218, 18WW03_061218_a, C06_062018, 
MW6_0620218, MW9_062118, 18CPTMW12DW_061818, ICT4_062818, ICT11_062818, 
ICT13A_062818, and MW3_061418 reported aluminum at a concentration less than 5X the blank 
concentration.  Also, AWD4_061918, 18WW02_061918, and 18WW14_061918 reported 
mercury less than 5X the blank concertation.  These metals were qualified as “UB”. 
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Surrogates were evaluated using limits defined by each method in the project-specific QAPP 
Worksheet 28. 

No surrogates were reported outside control limits. 

(LCSD) 

LCS/LCSD recoveries were evaluated using limits defined in the project-specific QAPP Worksheet 
15.  

All sample recoveries were within control limits. 

 

MS/MSD recoveries were evaluated using limits defined in Worksheet 15 of the project-specific 
QAPP.  When sample results were greater than 4X the spike amount, control limits were not 
applicable and require no qualification.  Furthermore, if a MS/MSD analyses was performed on a 
batched (unrelated) sample no qualification was made to the sample data.  Otherwise, only the 
sample used for spiking requires qualification. 

 SW8260 

The LHAAP 18/24 spike sample MW8_060518 reported bromobenzene; 1,2-dichlorobenzene; 
1,3-dichlorobenzene; and 1,4-dichlorobenzene outside MS and/or MSD control limits.  These 
compounds were qualified as estimated non-detect, “UJ”.  Spike samples 
18CPTMW22SW_061518 and 18CPTMW07_061418 reported multiple compounds outside 
control limits.  These compounds were qualified as estimated, “J/UJ”.  Sample 18WW19_061918 
reported hexachlorobutadiene below control limits for the MSD recovery and was qualified “UJ”. 
Its field duplicate was also impacted and qualified as “UJ” for hexachlorobutadiene.  Sample 
ICT7_062818 reported bromomethane below MS recovery and outside relative percent 
difference (RPD) limits and was qualified “UJ”.  Sample ICT14C_062818 reported low MS/MSD 
recoveries of cis-1,2-dichloroethene; methylene chloride; and trichloroethene.  These detected 
compounds were qualified as estimated, “J”.  Sample MW22_060718 reported 1,2,4-
trimethylbenzene; 1,2-dichlorobenzene; 1,3-dichlorobezene; 4-isopropyltoluene; 
bromobenzene; and sec-butylbenzene below MS and/or MSD control limits and were flagged 
“UJ”. 

 

The LHAAP 18/24 spike sample MW21-060518 reported aluminum outside MS/MSD control 
limits and was qualified as estimated, “J”.  The field duplicate collected along with this sample 
was also influenced and qualified estimated “J” for aluminum.  Sample MW22_060718 reported 
chromium below MSD recovery limits and was flagged “J”. 
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The LHAAP 18/24 spike samples MW8_060518, MW22_060718 and ICT14C_062818 reported 
perchlorate above MS/MSD recovery limits.  These detections were qualified as estimated, “J”.  

 

If the %R for an internal standard in a sample is not within the limit, the associated sample is 
qualified for those analytes associated with the internal standard(s) outside of the limit. 

Internal standards were within acceptance criteria for the associated compounds. 

 

Precision is the measure of variability of individual sample measurements.  Evaluation of 
laboratory and/or field duplicates for precision was done using the RPD.  The RPD is defined as 
the difference between two duplicate samples divided by the mean and expressed as a percent. 
Field duplicate RPD limits were set at <30% for groundwater and air matrices.  Laboratory 
duplicate RPD limits were set at <25% for air matrices.  

 

The laboratory duplicate results for propene in air sample LH18/24-
Air_053018_Downwind_South was above laboratory defined RPD limits and was qualified as 
estimated, “J”.  

 

The LHAAP 18/24 sample 18WW19_061918 and its duplicate reported aluminum outside control 
limits.  Sample ICT8_062818 and its duplicate were outside the RPD limit for chromium, 
bromochloromethane, tetrachloroethene, cis-1,2-dichloroethene, and methylene chloride. 
Sample 18CPTMW15_060618 and its duplicate were outside RPD limits for benzene and 1,4-
dioxane.  These compounds were qualified as estimated, “J”, in both parent sample and 
associated duplicate. 

2 DATA USABILITY SUMMARY 

The data are usable for the intended purposes of the project (Table 3).  The data quality 
objectives have been met for the project. 
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Table 1: Field Sample Identification and Laboratory Packages 

Client Sample ID Lab 
Package 

SW
6850    

SW
8270D 

SIM
 

SW
8260C 

SW
6020A 

SW
9056A 

SW
7196A 

 

1664A 

TO
-15 

GWTP Samples 
LH18/24-SP650_040418 HS18040240 X X X X 
LH18/24-SP650_040418 HS18040244 X X 
LH18/24-SP650_041118 HS18040597 X X X X 
LH18/24-SP650_041118 HS18040595 X X X X X 
LH18/24-SP140_041118 HS18040596 X X X 
LH18/24-SP650_041818 HS18040991 X X 
LH18/24-SP650_041818 HS18040989 X X X X 
LH18/24-SP650_042518 HS18041331 X X X X 
LH18/24-SP650_050318 HS18050260 X X 
LH18/24-SP650_050318 HS18050220 X X X X 
LH18/24-SP650_051718 HS18050925 X X X X 
LH18/24-SP650_051718 HS18050932 X X 
LH18/24-SP140_052418 HS18051255 X X X 
LH18/24-SP650_052418 HS18051257 X X X X X 
LH18/24-SP650_052418 HS18051260 X X X X 
LH18/24-SP650_053018_Before IX HS18051489 X 
LH18/24-SP650_053018_After IX HS18051489 X 
LH18/24-SP650_053018 HS18051489 X X X 
LH18/24-SP650_053018 HS18051472 X X 
LH18/24-SP650_060618 HS18060306 X X X X X 
LH18/24-SP140_060618 HS18060308 X X X 
LH18/24-SP650_060618 HS18060310 X X X X 
LH18/24-SP650_061218  HS18060609 X 
LH18/24-SP650_061318 HS18060751 X X 
LH18/24-SP650_061318 HS18060661 X X X X 
LH18/24-SP650_061818  HS18060892 X 
LH18/24-SP140_062018 HS18061036 X X X X X X X 
LH18/24-SP650_062018 HS18061031 X X X X 
LH18/24-SP650_062018 HS18061039 X X X X X X X 
LH18/24_SP650_062618  HS18061367 X 
LH18/24-SP650_062718 HS18061423 X X X 
LH18/24-SP650_062718 HS18061470 X X 

Air Samples 
LH18/24-Air_052918_Stripper P1802915 X 
LH18/24-Air_052918_Stripper_Dup P1802915 X 
LH18/24-Air_052918_GWTP P1802915 X 
LH18/24-
Air_053018_Downwind_South P1802915 X 

 
AWD1_061218 HS18060613 X 
AWD3_061818 HS18060954 X X X 
AWD4_061918 HS18060947 X X X X 
18CPTMW01DW_060618 HS18060352 X X X X 
18CPTMW01SW_060618 HS18060352 X X X X 
18CPTMW03SW_061118 HS18060552 X X X X 
18CPTMW04_060718 HS18060425 X X X 
18CPTMW04_060718_a HS18060425 X X X 
18CPTMW04SW_060718 HS18060425 X X X X 
18CPTMW06_060718 HS18060425 X X X 
18CPTMW07_061418 HS18060725 X X X 
18CPTMW08SW-060418 HS18060188 X X X 
18CPTMW08DW-060418 HS18060188 X X X 
18CPTMW10SW_062118 HS18061144 X X X 
18CPTMW10DW_062118 HS18061144 X X X 
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Client Sample ID Lab 
Package 

SW
6850    

SW
8270D 

SIM
 

SW
8260C 

SW
6020A 

SW
9056A 

SW
7196A 

 

1664A 

TO
-15 

18CPTMW12SW_061818 HS18060954 X X X X 
18CPTMW12DW_061818 HS18060954 X X X X 
18CPTMW14_061318 HS18060669 X X X X 
18CPTMW15_060618 HS18060352 X X X 
18CPTMW15_06062018_a HS18060352 X X X 
18CPTMW16_061518 HS18060825 X X 
18CPTMW18_061118 HS18060552 X X X X 
18CPTMW19_061218 HS18060613 X X X 
18CPTMW19SW_061218 HS18060613 X X X X 
18CPTMW22R_061518 HS18060825 X X X X 
18CPTMW22SW_061518 HS18060825 X X X X 
18CPTMW22DW_061518 HS18060825 X X X X 
18CPTMW23-060418 HS18060188 X X X 
18CPTMW23SW-060418 HS18060188 X X X 
18CPTMW24_061318 HS18060669 X X X 
18CPTMW26SW_061418 HS18060725 X X X 
17WW08_061418 HS18060725 X X X 
18WW02_061918 HS18060947 X X X X 
18WW03_061218 HS18060613 X X X X 
18WW03_061218_a HS18060613 X X X X 
18WW06_061918 HS18060947 X X X 
18WW08_060718 HS18060425 X X X 
18WW09_060718 HS18060425 X X X 
18WW14_061918 HS18060947 X X 
18WW17_060618 HS18060352 X X X 
18WW18_060618 HS18060352 X X X X 
18WW19_061918 HS18060947 X X X 
18WW19_061918_a HS18060947 X X X 
18WW20_061918 HS18060947 X X X X 
18WW22_061118 HS18060552 X X X X 
18WW24_060418 HS18060188 X X X 
18WW25_060418 HS18060188 X X X X 
C01_062018 HS18061144 X X 
C02_061818 HS18060954 X X X 
C03_061118 HS18060552 X X X X 
C04_060618 HS18060352 X X 
C06_062018 HS18061144 X X X 
C08_061318 HS18060669 X X X 
C09_062018 HS18061144 X X X 
MW1_061118 HS18060552 X X X 
MW1_061118_a HS18060552 X X X 
MW2_060618 HS18060352 X X X 
MW3_061418 HS18060725 X X X 
MW5_060418 HS18060188 X X X 
MW6_0620218 HS18061144 X X X 
MW7_061818 HS18060954 X X X 
MW8_060518 HS18060281 X X X 
MW9_062118 HS18061144 X X X X 
MW10_061118 HS18060552 X X X 
MW12_061318 HS18060669 X X 
MW12_061318_a HS18060669 X X 
MW13_061818 HS18060954 X X X 
MW14_061218 HS18060613 X X X X 
MW16_061318 HS18060669 X X X 
MW17_061818 HS18060954 X X 
MW18_060718 HS18060425 X X 
MW19_061418 HS18060725 X X X 
MW20_061518 HS18060825 X X X 
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Client Sample ID Lab 
Package 

SW
6850    

SW
8270D 

SIM
 

SW
8260C 

SW
6020A 

SW
9056A 

SW
7196A 

 

1664A 

TO
-15 

MW21-060518 HS18060281 X X X X 
MW21-060518-a HS18060281 X X X X 
MW22_060718 HS18060425 X X X 
MW23_061118 HS18060552 X X 
102_061318 HS18060669 X X X 
109_061418 HS18060725 X X X 
120_061418 HS18060725 X X X 
123_061418 HS18060725 X X X 
126_061518 HS18060825 X X X X 
126_061518_a HS18060825 X X X X 
129_061418 HS18060725 X X X X 
130_062118 HS18061144 X X X 
ICT2_062818 HS18061493 X X X 
ICT4_062818 HS18061493 X X X 
ICT7_062818 HS18061493 X X X 
ICT8_062818 HS18061493 X X X 
ICT8_062818_a HS18061493 X X X 
ICT11_062818 HS18061493 X X X 
ICT12B_062818 HS18061493 X X X 
ICT12C_062818 HS18061493 X X X 
ICT12D_062818 HS18061493 X X X 
ICT12E_062818 HS18061493 X X X 
ICT13A_062818 HS18061493 X X X 
ICT13B_062818 HS18061493 X X X 
ICT13B_062818_a HS18061493 X X X 
ICT13D_062818 HS18061493 X X X 
ICT13E_062818 HS18061493 X X X 
ICT13F_062818 HS18061493 X X X 
ICT14B_062818 HS18061493 X X X 
ICT14C_062818 HS18061493 X X X 
ICT14D_062818 HS18061493 X X X 
Notes: 
MW – Monitoring Well 
SM – Standard Method 
SW-846 - Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. 
E – U.S. Environmental Protection Agency Method 
HS – Houston 
ICT – Interceptor Collection Trench 

Table 2: Qualified Analytical Data 

Client Sample ID 
Laboratory 

Laboratory 
Package Analyte Name 

Data 
Validation 
Qualifier 

Reason for 
Qualification 

GWTP 
LH18/24-

Air_053018_Downwind_South P1802915 Propene 4.8 J LD RPD 

LH18/24-SP140_062018 HS18061036 Aluminum 
Naphthalene 

0.0160 UB 
< 10 UJ 

MB 
CCV 

LH18/24-SP650_062018 HS18061039 Aluminum 0.0170 UB MB 
LHAAP 18 24 

MW8_060518 HS18060281 

Bromobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Perchlorate 

< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
8800 J 

MS/MSD 
MS 
MS 
MS 

MS/MSD 
MW21-060518 HS18060281 Aluminum 0.0426 J MS/MSD 
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Client Sample ID 
Laboratory 

Laboratory 
Package Analyte Name 

Data 
Validation 
Qualifier 

Reason for 
Qualification 

MW21-060518-a HS18060281 Aluminum 0.0406 J MS/MSD 
18CPTMW03SW_061118 HS18060552 Aluminum 0.0131 UB MB 

C03_061118 HS18060552 Aluminum 0.00810 UB MB 
18WW03_061218 HS18060613 Aluminum 0.0100 UB MB 

18WW03_061218_a HS18060613 Aluminum 0.0103 UB MB 
C01_062018 HS18061144 Naphthalene < 0.5 UJ CCV 
C09_062018 HS18061144 Naphthalene < 0.5 UJ CCV 

C06_062018 HS18061144 Naphthalene 
Aluminum 

< 0.5 UJ 
0.0181 UB 

CCV 
MB 

MW6_062018 HS18061144 Naphthalene 
Aluminum 

< 0.5 UJ 
0.0103 UB 

CCV 
MB 

130_062118 HS18061144 Naphthalene < 0.5 UJ CCV 

MW9_062118 HS18061144 Naphthalene 
Aluminum 

< 0.5 UJ 
0.0221 UB 

CCV 
MB 

18CPTMW10DW_062118 HS18061144 Naphthalene < 0.5 UJ CCV 
18CPTMW10SW_062118 HS18061144 Naphthalene < 0.5 UJ CCV 

AWD3_061818 HS18060954 Naphthalene < 0.5 UJ CCV 
MW7_061818 HS18060954 Naphthalene < 0.5 UJ CCV 

18CPTMW12DW_061818 HS18060954 Naphthalene 
Aluminum 

< 0.5 UJ 
0.0124 UB 

CCV 
MB 

18CPTMW12SW_061818 HS18060954 Naphthalene < 0.5 UJ CCV 
MW13_061818 HS18060954 Naphthalene < 0.5 UJ CCV 

C02_061818 HS18060954 Naphthalene < 0.5 UJ CCV 

18CPTMW22SW_061518 HS18060825 51 non detect volatile compounds 
Trichloroethene 

UJ 
2.0 J 

MS/MSD 
MS/MSD 

18WW19_061918 HS18060947 Hexachlorobutadiene 
Aluminum 

0.5 UJ 
0.592 J 

MSD 
FD RPD 

18WW19_061918_a HS18060947 Hexachlorobutadiene 
Aluminum 

0.5 UJ 
0.836 J 

MSD 
FD RPD 

AWD4_061918 HS18060947 Mercury 0.0000930 UB MB 
18WW02_061918 HS18060947 Mercury 0.0000600 UB MB 
18WW14_061918 HS18060947 Mercury 0.0000410 UB MB 

ICT2_062818 HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

ICT4_062818 HS18061493 
Naphthalene 

1,2-Dibromo-3-chloropropane 
Aluminum 

< 12 UJ 
< 12 UJ 

0.00509 UB 

CCV 
CCV 
MB 

ICT7_062818 HS18061493 
Naphthalene 

1,2-Dibromo-3-chloropropane 
Bromomethane 

< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

MS/RPD 

ICT8_062818 HS18061493 

Naphthalene 
1,2-Dibromo-3-chloropropane 

Chromium 
Bromochloromethane 
cis-1,2-Dichloroethene 

Methylene chloride 

< 50 UJ 
< 50 UJ 

0.000861 J 
270 J 

17,000 J 
100,000 J 

CCV 
CCV 

FD RPD 
FD RPD 
FD RPD 
FD RPD 

ICT8_062818_a HS18061493 

Naphthalene 
1,2-Dibromo-3-chloropropane 

Chromium 
Bromochloromethane 
cis-1,2-Dichloroethene 

Methylene chloride 

< 50 UJ 
< 50 UJ 

0.00155 J 
87 J 

10,000 J 
56,000 J 

CCV 
CCV 

FD RPD 
FD RPD 
FD RPD 
FD RPD 

ICT11_062818 HS18061493 Aluminum 0.00386 UB MB 
ICT13A_062818 HS18061493 Aluminum 0.00923 UB MB 

ICT13B_062818 HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

ICT13B_062818_a HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

ICT13D_062818 HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 
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Client Sample ID 
Laboratory 

Laboratory 
Package Analyte Name 

Data 
Validation 
Qualifier 

Reason for 
Qualification 

ICT13E_062818 HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

ICT13F_062818 HS18061493 Naphthalene 
1,2-Dibromo-3-chloropropane 

< 0.5 UJ 
< 0.5 UJ 

CCV 
CCV 

ICT14C_062818 HS18061493 

Naphthalene 
1,2-Dibromo-3-chloropropane 

cis-1,2-Dichloroethene 
Methylene chloride 

Trichloroethene 
Perchlorate 

< 12 UJ 
< 12 UJ 
2,900 J 
7,000 J 
1,800 J 
710 J 

CCV 
CCV 

MS/MSD 
MS/MSD 
MS/MSD 
MS/MSD 

18CPTMW15_060618 HS18060352 Benzene 
1,4-Dioxane 

3.3 J 
0.065 J 

FD RPD 
FD RPD 

18CPTMW15_060618_a HS18060352 Benzene 
1,4-Dioxane 

1.4 J 
0.031 J 

FD RPD 
FD RPD 

MW22_060718 HS18060425 

1,2,4-Trimethylbenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
4-Isopropyltoluene 

Bromobenzene 
sec-Butylbenzene 

Chromium 
Perchlorate 

< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
< 0.5 UJ 
0.181 J 

66 J 

MS 
MS 

MS/MSD 
MS 

MS/MSD 
MS/MSD 

MSD 
MS/MSD 

MW3_061418 HS18060725 Aluminum 0.00590 UB MB 
18CPTMW07_061418 HS18060725 50 Volatiles UJ MS/MSD 

Notes: 
J – Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control 
criteria. 
(FD)(LD) RPD – (Field Duplicate)(Lab duplicate) Relative Percent Difference outside control limits 
MB – Method Blank contamination 
CCV – Continuing calibration verification percent recovery outside control limits 
MS/MSD – Matrix spike/Matrix spike duplicate outside control limits 

Table 3: Completeness by Method 
Method   % Completeness 
SW6850 0 100 
E350.1 0 100 
E365.2 0 100 
E415.1 0 100 
SW8270D 0 100 
SW8260B 0 100 
SW6020A 0 100 
SW9056 0 100 
SW7196A 0 100 
E410.4 0 100 
E1664 0 100 
TO-15 0 100 
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ATTACHMENT 1: AIR MONITORING CALCULATIONS 
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 Appendix I 

ATTACHMENT 3:  AIR ANALYTICAL LABORATORY REPORT 



T:
F:
www.alsglobal.com 
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LABORATORY REPORT 

RE: LHAAP-GWTP / NW01312.0150 

ALS | Environmental 

By Kate Kaneko at 12:02 pm, 06/25/18



T:
F:
www.alsglobal.com 
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CASE NARRATIVE 

The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 



T:
F:
www.alsglobal.com 
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111814.D
  Acq On    : 11 Jun 2018  14:37                       Operator: WA
  Sample    : P1802915-001 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 11 15:37:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   352311   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1531596   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   675865   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   469206   11.782 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   94.24% 
    57) Toluene-d8 (SS2)           15.87   98  1430227   12.185 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   97.52% 
    73) Bromofluorobenzene (SS3)   19.09  174   483308   12.971 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.76% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.09   42      616      N.D.
     3) Dichlorodifluoromethan...   4.24   85     1522      N.D.
     4) Chloromethane               4.54   50      181      N.D.
     5) 1,2-Dichloro-1,1,2,2-t...   0.00  135        0      N.D.
     6) Vinyl Chloride              4.97   62    26955      N.D.
     7) 1,3-Butadiene               0.00   54        0      N.D.
     8) Bromomethane                0.00   94        0      N.D.
     9) Chloroethane                0.00   64        0      N.D.
    10) Ethanol                     6.54   45      132      N.D.
    11) Acetonitrile                6.75   41     1291      N.D.
    12) Acrolein                    6.93   56      229      N.D.
    13) Acetone                     7.17   58     6303      N.D.
    14) Trichlorofluoromethane      7.35  101      891      N.D.
    15) 2-Propanol (Isopropanol)    7.68   45     4885      N.D.
    16) Acrylonitrile               7.94   53      566      N.D.
    17) 1,1-Dichloroethene          8.34   96    27432    0.683 ng        86
    18) 2-Methyl-2-Propanol (t...   8.61   59     1176      N.D.
    19) Methylene Chloride          8.56   84   142740    3.227 ng        85
    20) 3-Chloro-1-propene (Al...   0.00   41        0      N.D.
    21) Trichlorotrifluoroethane    8.99  151  2265899   62.178 ng        92
    22) Carbon Disulfide            8.85   76     3045      N.D.
    23) trans-1,2-Dichloroethene    9.86   61     7154      N.D.
    24) 1,1-Dichloroethane         10.11   63     9111      N.D.
    25) Methyl tert-Butyl Ether    10.26   73     2946      N.D.
    26) Vinyl Acetate               0.00   86        0      N.D.
    27) 2-Butanone (MEK)           10.66   72     1009      N.D.
    28) cis-1,2-Dichloroethene     11.13   61  2790422   47.178 ng        91
    29) Diisopropyl Ether          11.48   87     1190      N.D.
    30) Ethyl Acetate              11.46   61     2620      N.D.
    31) n-Hexane                   11.41   57     1700      N.D.
    32) Chloroform                 11.48   83    11762      N.D.
    34) Tetrahydrofuran (THF)      11.95   72      656      N.D.
    35) Ethyl tert-Butyl Ether      0.00   87        0      N.D.
    36) 1,2-Dichloroethane         12.29   62    42432    0.826 ng        99
    38) 1,1,1-Trichloroethane      12.57   97     1100      N.D.
    39) Isopropyl Acetate           0.00   61        0      N.D.
    40) 1-Butanol                  13.06   56     1562      N.D.
    41) Benzene                    13.04   78     8990      N.D.
    42) Carbon Tetrachloride       13.20  117     1355      N.D.
    43) Cyclohexane                13.33   84     3696      N.D.
    44) tert-Amyl Methyl Ether      0.00   73        0      N.D.
    45) 1,2-Dichloropropane         0.00   63        0      N.D.
    46) Bromodichloromethane        0.00   83        0      N.D. d
    47) Trichloroethene            14.13  130  3786288   85.913 ng       100
    48) 1,4-Dioxane                14.14   88      599      N.D.
    49) 2,2,4-Trimethylpentane...  14.19   57     5094      N.D.

R16051818.M Thu Jun 14 11:06:37 2018                                                      Page: 1
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111814.D
  Acq On    : 11 Jun 2018  14:37                       Operator: WA
  Sample    : P1802915-001 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 11 15:37:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate         0.00  100        0      N.D. d
    51) n-Heptane                  14.45   71      471      N.D.
    52) cis-1,3-Dichloropropene     0.00   75        0      N.D.
    53) 4-Methyl-2-pentanone        0.00   58        0      N.D.
    54) trans-1,3-Dichloropropene   0.00   75        0      N.D.
    55) 1,1,2-Trichloroethane      15.69   97     1110      N.D.
    58) Toluene                    15.98   91    10690      N.D.
    59) 2-Hexanone                 16.23   43      861      N.D.
    60) Dibromochloromethane        0.00  129        0      N.D.
    61) 1,2-Dibromoethane           0.00  107        0      N.D.
    62) n-Butyl Acetate            16.84   43      374      N.D.
    63) n-Octane                   16.95   57      180      N.D.
    64) Tetrachloroethene          17.11  166    24964    0.575 ng        99
    65) Chlorobenzene              17.77  112      173      N.D.
    66) Ethylbenzene               18.11   91     4994      N.D.
    67) m- & p-Xylenes             18.26   91     6284      N.D.
    68) Bromoform                   0.00  173        0      N.D.
    69) Styrene                    18.59  104     1643      N.D.
    70) o-Xylene                   18.69   91     3697      N.D.
    71) n-Nonane                   18.87   43      465      N.D.
    72) 1,1,2,2-Tetrachloroethane   0.00   83        0      N.D.
    74) Cumene                     19.20  105      639      N.D.
    75) alpha-Pinene               19.54   93      183      N.D.
    76) n-Propylbenzene            19.64   91     2187      N.D.
    77) 3-Ethyltoluene             19.74  105      780      N.D.
    78) 4-Ethyltoluene             19.76  105      661      N.D.
    79) 1,3,5-Trimethylbenzene     19.84  105      544      N.D.
    80) alpha-Methylstyrene        19.97  118      121      N.D.
    81) 2-Ethyltoluene             20.00  105      878      N.D.
    82) 1,2,4-Trimethylbenzene     20.19  105     1949      N.D.
    83) n-Decane                   20.26   57     1888      N.D.
    84) Benzyl Chloride            20.31   91      618      N.D.
    85) 1,3-Dichlorobenzene        20.32  146      264      N.D.
    86) 1,4-Dichlorobenzene        20.39  146      390      N.D.
    87) sec-Butylbenzene           20.42  105      357      N.D.
    88) 4-Isopropyltoluene (p-...  20.56  119      560      N.D.
    89) 1,2,3-Trimethylbenzene     20.56  105      759      N.D.
    90) 1,2-Dichlorobenzene        20.68  146      286      N.D.
    91) d-Limonene                 20.68   68      253      N.D.
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      N.D.
    93) n-Undecane                 21.34   57      909      N.D.
    94) 1,2,4-Trichlorobenzene     22.17  180      217      N.D.
    95) Naphthalene                22.28  128     2216      N.D.
    96) n-Dodecane                 22.25   57      919      N.D.
    97) Hexachlorobutadiene         0.00  225        0      N.D.
    98) Cyclohexanone              18.41   55     1707      N.D.
    99) tert-Butylbenzene          20.19  119      382      N.D.
   100) n-Butylbenzene             20.92   91      400      N.D.
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111814.D
  Acq On    : 11 Jun 2018  14:37                       Operator: WA
  Sample    : P1802915-001 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 11 15:37:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111814.D
  Acq On    : 11 Jun 2018  14:37                       Operator: WA
  Sample    : P1802915-001 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 11 15:37:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   352311   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1531596   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   675865   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   469206   11.782 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   94.24% 
    57) Toluene-d8 (SS2)           15.87   98  1430227   12.185 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   97.52% 
    73) Bromofluorobenzene (SS3)   19.09  174   483308   12.971 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.76% 

   Target Compounds                                                   Qvalue
    17) 1,1-Dichloroethene          8.34   96    27432    0.683 ng        86
    19) Methylene Chloride          8.56   84   142740    3.227 ng        85
    21) Trichlorotrifluoroethane    8.99  151  2265899   62.178 ng        92
    28) cis-1,2-Dichloroethene     11.13   61  2790422   47.178 ng        91
    36) 1,2-Dichloroethane         12.29   62    42432    0.826 ng        99
    47) Trichloroethene            14.13  130  3786288   85.913 ng       100
    64) Tetrachloroethene          17.11  166    24964    0.575 ng        99
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111814.D
  Acq On    : 11 Jun 2018  14:37                       Operator: WA
  Sample    : P1802915-001 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 11 15:37:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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#17
1,1-Dichloroethene
Concen:    0.68 ng
RT:   8.34 min  Scan# 883
Delta R.T.  -0.017 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion: 96 Resp:   27432
Ion  Ratio  Lower  Upper
 96  100
 61  160.3  123.5  163.5 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 884 (8.348 min): 05181807.D\data.ms (-870) (-)
61

96

35 47 827041

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 883 (8.342 min): 06111814.D\data.ms
61

96

4735 82

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 883 (8.342 min): 06111814.D\data.ms (-841) (-)
61

96

35 47 82

8.25 8.30 8.35 8.40 8.45
0

5000

10000

15000

Time-->

Abundance

 8.342

#19
Methylene Chloride
Concen:    3.23 ng
RT:   8.56 min  Scan# 922
Delta R.T.  -0.044 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion: 84 Resp:  142740
Ion  Ratio  Lower  Upper
 84  100
 49  128.9   87.3  137.3 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 928 (8.590 min): 05181807.D\data.ms (-912) (-)
49

84

8835 70 74

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 922 (8.557 min): 06111814.D\data.ms
49

84

8835 41 70

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 922 (8.557 min): 06111814.D\data.ms (-885) (-)
49

84

8835 41 7252
8.40 8.50 8.60 8.70

0

20000

40000

60000

Time-->

Abundance

 8.557
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#21
Trichlorotrifluoroethane
Concen:   62.18 ng
RT:   8.99 min  Scan# 1000
Delta R.T.  -0.011 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion:151 Resp: 2265899
Ion  Ratio  Lower  Upper
151  100
101  122.8   94.6  134.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 05181807.D\data.ms (-983) (-)
101 151

85

66 1164735 132 167 186

40 60 80 100 120 140 160 180
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50

m/z-->

Abundance Scan 1000 (8.986 min): 06111814.D\data.ms
101 151

85

66 1164735 132 167 186

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1000 (8.986 min): 06111814.D\data.ms (-957) (-)
101 151

85

66 1164735 132 167 186
8.80 8.90 9.00 9.10 9.20

0

200000

400000

600000

800000

Time-->

Abundance

 8.986

#28
cis-1,2-Dichloroethene
Concen:   47.18 ng
RT:  11.13 min  Scan# 1390
Delta R.T.  -0.028 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion: 61 Resp: 2790422
Ion  Ratio  Lower  Upper
 61  100
 96   78.0   66.3  106.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1393 (11.147 min): 05181807.D\data.ms (-1381) (-)
61

96

35 47 70 8241

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.130 min): 06111814.D\data.ms
61

96

35 47 70 82

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.130 min): 06111814.D\data.ms (-1350) (-)
61

96

35 48 70 82
11.00 11.20 11.40

0

500000

1000000

Time-->

Abundance
11.130
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#36
1,2-Dichloroethane
Concen:    0.83 ng
RT:  12.29 min  Scan# 1600
Delta R.T.  -0.022 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion: 62 Resp:   42432
Ion  Ratio  Lower  Upper
 62  100
 64   32.3   12.9   52.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1602 (12.296 min): 05181807.D\data.ms (-1590) (-)
62

49

9835 7355 8343

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1600 (12.285 min): 06111814.D\data.ms
62

49

985635 41 69 91

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1600 (12.285 min): 06111814.D\data.ms (-1559) (-)
62

49

985635 41 69 91

12.20 12.30 12.40
0

5000

10000

15000

Time-->

Abundance
12.285

#47
Trichloroethene
Concen:   85.91 ng
RT:  14.13 min  Scan# 1936
Delta R.T.  -0.011 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion:130 Resp: 3786288
Ion  Ratio  Lower  Upper
130  100
132   95.8   76.0  116.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 05181807.D\data.ms (-1920) (-)
95 130

60

4735 8274

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111814.D\data.ms
13095

60

4735 8268

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111814.D\data.ms (-1893) (-)
13095

60

4735 8268
14.00 14.20 14.40

0

500000

1000000

1500000

Time-->

Abundance
14.133
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#64
Tetrachloroethene
Concen:    0.57 ng
RT:  17.11 min  Scan# 2477
Delta R.T.  -0.006 min
Lab File:   06111814.D
Acq: 11 Jun 2018  14:37

Tgt Ion:166 Resp:   24964
Ion  Ratio  Lower  Upper
166  100
164   77.3   57.9   97.9 

Ref

Raw

Sub

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2478 (17.113 min): 05181807.D\data.ms (-2467) (-)
166

129

94
47 59 8235 11710470

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2477 (17.108 min): 06111814.D\data.ms
166

129

94
47 59 8235 104 117

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2477 (17.108 min): 06111814.D\data.ms (-2433) (-)
166

131

94
47 59 8235 106 117

17.05 17.10 17.15
0

5000

10000

Time-->

Abundance
17.108
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111815.D
  Acq On    : 11 Jun 2018  15:10                       Operator: WA
  Sample    : P1802915-002 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 14 10:59:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   359331   12.500 ng     -0.03
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1548677   12.500 ng     -0.02
    56) Chlorobenzene-d5 (IS3)     17.72   82   677771   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   479643   11.809 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   94.48% 
    57) Toluene-d8 (SS2)           15.87   98  1448957   12.310 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.48% 
    73) Bromofluorobenzene (SS3)   19.09  174   483188   12.932 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.44% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.09   42      766      .D.
     3) Dichlorodifluoromethan...   4.23   85     3242      .D.
     4) Chloromethane               4.54   50      283      .D.
     5) 1,2-Dichloro-1,1,2,2-t...   4.81  135      610      .D.
     6) Vinyl Chloride              4.97   62    28689      .D.
     7) 1,3-Butadiene               0.00   54        0      .D.
     8) Bromomethane                0.00   94        0      .D.
     9) Chloroethane                0.00   64        0      .D.
    10) Ethanol                     6.53   45       52      .D.
    11) Acetonitrile                6.75   41      863      .D.
    12) Acrolein                    6.93   56       51      .D.
    13) Acetone                     7.17   58     5322      .D.
    14) Trichlorofluoromethane      7.35  101     1296      .D.
    15) 2-Propanol (Isopropanol)    7.69   45     4233      .D.
    16) Acrylonitrile               8.11   53     1751      .D.
    17) 1,1-Dichloroethene          8.34   96    29380    0.717 ng        90
    18) 2-Methyl-2-Propanol (t...   8.61   59      401      .D.
    19) Methylene Chloride          8.56   84   150911    3.345 ng        85
    20) 3-Chloro-1-propene (Al...   0.00   41        0      .D.
    21) Trichlorotrifluoroethane    8.99  151  2381249   64.066 ng        92
    22) Carbon Disulfide            8.85   76     4248      .D.
    23) trans-1,2-Dichloroethene    9.85   61     7493      .D.
    24) 1,1-Dichloroethane         10.12   63     9563      .D.
    25) Methyl tert-Butyl Ether    10.25   73     2387      .D.
    26) Vinyl Acetate               0.00   86        0      .D.
    27) 2-Butanone (ME )           10.66   72      291      .D.
    28) cis-1,2-Dichloroethene     11.13   61  2927983   48.536 ng        91
    29) Diisopropyl Ether          11.48   87     1175      .D.
    30) Ethyl Acetate              11.52   61      321      .D.
    31) n-He ane                   11.42   57     1799      .D.
    32) Chloroform                 11.48   83    12192      .D.
    34) Tetrahydrofuran (THF)      11.96   72      235      .D.
    35) Ethyl tert-Butyl Ether      0.00   87        0      .D.
    36) 1,2-Dichloroethane         12.29   62    44818    0.856 ng       100
    38) 1,1,1-Trichloroethane      12.56   97     1214      .D.
    39) Isopropyl Acetate           0.00   61        0      .D.
    40) 1-Butanol                  13.05   56      430      .D.
    41) Benzene                    13.04   78     9268      .D.
    42) Carbon Tetrachloride       13.20  117     1562      .D.
    43) Cyclohe ane                13.32   84     3934      .D.
    44) tert-Amyl Methyl Ether      0.00   73        0      .D.
    45) 1,2-Dichloropropane         0.00   63        0      .D.
    46) Bromodichloromethane        0.00   83        0      .D. d
    47) Trichloroethene            14.13  130  3919235   87.949 ng       100
    48) 1,4-Dio ane                14.13   88      660      .D.
    49) 2,2,4-Trimethylpentane...  14.19   57     5600      .D.
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111815.D
  Acq On    : 11 Jun 2018  15:10                       Operator: WA
  Sample    : P1802915-002 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 14 10:59:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate         0.00  100        0      .D. d
    51) n-Heptane                  14.45   71      535      .D.
    52) cis-1,3-Dichloropropene     0.00   75        0      .D.
    53) 4-Methyl-2-pentanone        0.00   58        0      .D.
    54) trans-1,3-Dichloropropene   0.00   75        0      .D.
    55) 1,1,2-Trichloroethane      15.69   97     1187      .D.
    58) Toluene                    15.97   91     9295      .D.
    59) 2-He anone                 16.22   43      701      .D.
    60) Dibromochloromethane        0.00  129        0      .D.
    61) 1,2-Dibromoethane           0.00  107        0      .D.
    62) n-Butyl Acetate            16.85   43      102      .D.
    63) n-Octane                    0.00   57        0      .D.
    64) Tetrachloroethene          17.11  166    24574    0.564 ng        99
    65) Chlorobenzene              17.77  112      176      .D.
    66) Ethylbenzene               18.11   91     4607      .D.
    67) m-  p- ylenes             18.26   91     4334      .D.
    68) Bromoform                   0.00  173        0      .D.
    69) Styrene                    18.60  104     1277      .D.
    70) o- ylene                   18.69   91     2342      .D.
    71) n- onane                   18.87   43      185      .D.
    72) 1,1,2,2-Tetrachloroethane   0.00   83        0      .D.
    74) Cumene                     19.20  105     1049      .D.
    75) alpha-Pinene               19.55   93      114      .D.
    76) n-Propylbenzene            19.65   91      831      .D.
    77) 3-Ethyltoluene             19.73  105     1000      .D.
    78) 4-Ethyltoluene             19.77  105      760      .D.
    79) 1,3,5-Trimethylbenzene     19.83  105      637      .D.
    80) alpha-Methylstyrene         0.00  118        0      .D.
    81) 2-Ethyltoluene             20.00  105      882      .D.
    82) 1,2,4-Trimethylbenzene     20.19  105     1109      .D.
    83) n-Decane                   20.26   57      430      .D.
    84) Benzyl Chloride            20.31   91      129      .D.
    85) 1,3-Dichlorobenzene        20.32  146      191      .D.
    86) 1,4-Dichlorobenzene        20.39  146      272      .D.
    87) sec-Butylbenzene           20.56  105      453      .D.
    88) 4-Isopropyltoluene (p-...  20.56  119      447      .D.
    89) 1,2,3-Trimethylbenzene     20.56  105      453      .D.
    90) 1,2-Dichlorobenzene        20.68  146      172      .D.
    91) d-Limonene                  0.00   68        0      .D.
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      .D.
    93) n-Undecane                 21.35   57      363      .D.
    94) 1,2,4-Trichlorobenzene     22.16  180      237      .D.
    95) aphthalene                22.28  128     1657      .D.
    96) n-Dodecane                 22.24   57      339      .D.
    97) He achlorobutadiene         0.00  225        0      .D.
    98) Cyclohe anone              18.42   55     1288      .D.
    99) tert-Butylbenzene          20.19  119      219      .D.
   100) n-Butylbenzene             20.92   91      280      .D.
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111815.D
  Acq On    : 11 Jun 2018  15:10                       Operator: WA
  Sample    : P1802915-002 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 14 10:59:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111815.D
  Acq On    : 11 Jun 2018  15:10                       Operator: WA
  Sample    : P1802915-002 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 14 10:59:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   359331   12.500 ng     -0.03
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1548677   12.500 ng     -0.02
    56) Chlorobenzene-d5 (IS3)     17.72   82   677771   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   479643   11.809 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   94.48% 
    57) Toluene-d8 (SS2)           15.87   98  1448957   12.310 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.48% 
    73) Bromofluorobenzene (SS3)   19.09  174   483188   12.932 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.44% 

   Target Compounds                                                   Qvalue
    17) 1,1-Dichloroethene          8.34   96    29380    0.717 ng        90
    19) Methylene Chloride          8.56   84   150911    3.345 ng        85
    21) Trichlorotrifluoroethane    8.99  151  2381249   64.066 ng        92
    28) cis-1,2-Dichloroethene     11.13   61  2927983   48.536 ng        91
    36) 1,2-Dichloroethane         12.29   62    44818    0.856 ng       100
    47) Trichloroethene            14.13  130  3919235   87.949 ng       100
    64) Tetrachloroethene          17.11  166    24574    0.564 ng        99
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111815.D
  Acq On    : 11 Jun 2018  15:10                       Operator: WA
  Sample    : P1802915-002 (3.0mL)
  Misc      : S31-04201801
  ALS Vial  : 1   Sample Multiplier: 1

  Quant Time: Jun 14 10:59:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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#17
1,1-Dichloroethene
Concen:    0.72 ng
RT:   8.34 min  Scan# 883
Delta R.T.  -0.016 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion: 96 Resp:   29380
Ion  Ratio  Lower  Upper
 96  100
 61  155.9  123.5  163.5 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 884 (8.348 min): 05181807.D\data.ms (-870) (-)
61

96

35 47 827041

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 883 (8.342 min): 06111815.D\data.ms
61

96

35 47

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 883 (8.342 min): 06111815.D\data.ms (-841) (-)
61

96

35 47

8.25 8.30 8.35 8.40 8.45
0

5000

10000

15000

Time-->

Abundance

 8.342

#19
Methylene Chloride
Concen:    3.34 ng
RT:   8.56 min  Scan# 922
Delta R.T.  -0.044 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion: 84 Resp:  150911
Ion  Ratio  Lower  Upper
 84  100
 49  128.1   87.3  137.3 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 928 (8.590 min): 05181807.D\data.ms (-912) (-)
49

84

8835 70 74

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 922 (8.557 min): 06111815.D\data.ms
49

84

8835 41 70

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 922 (8.557 min): 06111815.D\data.ms (-885) (-)
49 84

8835 41 7252
8.40 8.50 8.60 8.70
0

20000

40000

60000

Time-->

Abundance

 8.557
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#21
Trichlorotrifluoroethane
Concen:   64.07 ng
RT:   8.99 min  Scan# 1000
Delta R.T.  -0.011 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion:151 Resp: 2381249
Ion  Ratio  Lower  Upper
151  100
101  122.8   94.6  134.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 05181807.D\data.ms (-983) (-)
101 151
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50
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Abundance Scan 1000 (8.986 min): 06111815.D\data.ms
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85

66 1164735 132 169 188

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1000 (8.986 min): 06111815.D\data.ms (-957) (-)
101 151

85

66 1164735 132 167 188
8.80 9.00 9.20

0

200000

400000

600000

800000

1000000

Time-->

Abundance

 8.986

#28
cis-1,2-Dichloroethene
Concen:   48.54 ng
RT:  11.13 min  Scan# 1390
Delta R.T.  -0.027 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion: 61 Resp: 2927983
Ion  Ratio  Lower  Upper
 61  100
 96   78.3   66.3  106.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1393 (11.147 min): 05181807.D\data.ms (-1381) (-)
61

96

35 47 70 8241

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.130 min): 06111815.D\data.ms
61

96

35 48 70 82

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.130 min): 06111815.D\data.ms (-1350) (-)
61

96

35 47 70 82
11.00 11.20 11.40

0

500000

1000000

Time-->

Abundance
11.130

06111815.D  R16051818.M      Thu Jun 14 11:00:10 2018 Page 4



#36
1,2-Dichloroethane
Concen:    0.86 ng
RT:  12.29 min  Scan# 1600
Delta R.T.  -0.022 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion: 62 Resp:   44818
Ion  Ratio  Lower  Upper
 62  100
 64   32.9   12.9   52.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1602 (12.296 min): 05181807.D\data.ms (-1590) (-)
62

49

9835 7355 8343

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1600 (12.285 min): 06111815.D\data.ms
62

49

985640 69

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1600 (12.285 min): 06111815.D\data.ms (-1559) (-)
62

49

985635 6941
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0

5000

10000

15000

Time-->

Abundance
12.285

#47
Trichloroethene
Concen:   87.95 ng
RT:  14.13 min  Scan# 1936
Delta R.T.  -0.011 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion:130 Resp: 3919235
Ion  Ratio  Lower  Upper
130  100
132   96.0   76.0  116.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 05181807.D\data.ms (-1920) (-)
95 130

60

4735 8274
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0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111815.D\data.ms
13095

60
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30 40 50 60 70 80 90 100 110 120 130 140
0

50
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Abundance Scan 1936 (14.133 min): 06111815.D\data.ms (-1893) (-)
13095

60

4735 8270
14.00 14.20 14.40

0
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1000000

1500000

Time-->

Abundance
14.133
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#64
Tetrachloroethene
Concen:    0.56 ng
RT:  17.11 min  Scan# 2477
Delta R.T.  -0.005 min
Lab File:   06111815.D
Acq: 11 Jun 2018  15:10

Tgt Ion:166 Resp:   24574
Ion  Ratio  Lower  Upper
166  100
164   79.1   57.9   97.9 

Ref

Raw

Sub

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2478 (17.113 min): 05181807.D\data.ms (-2467) (-)
166

129

94
47 59 8235 11710470

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2477 (17.108 min): 06111815.D\data.ms
166

131

94
47 59 8235 117

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 2477 (17.108 min): 06111815.D\data.ms (-2433) (-)
166

131

94
47 59 8235 117
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2000

4000

6000

8000

10000

Time-->

Abundance
17.108
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 14 11:01:10 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   359128   12.500 ng     -0.03
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1561105   12.500 ng     -0.02
    56) Chlorobenzene-d5 (IS3)     17.72   82   690555   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   471918   11.625 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   93.04% 
    57) Toluene-d8 (SS2)           15.87   98  1468736   12.247 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.00% 
    73) Bromofluorobenzene (SS3)   19.09  174   495015   13.003 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.00% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.06   42    22944m   0.457 ng
     3) Dichlorodifluoromethan...   4.23   85   111409    1.395 ng        99
     4) Chloromethane               4.53   50     9320      .D.
     5) 1,2-Dichloro-1,1,2,2-t...   4.81  135     2465      .D.
     6) Vinyl Chloride              4.97   62    13492      .D.
     7) 1,3-Butadiene               0.00   54        0      .D.
     8) Bromomethane                5.71   94      724      .D.
     9) Chloroethane                6.04   64      285      .D.
    10) Ethanol                     6.41   45    37433    1.090 ng        96
    11) Acetonitrile                6.71   41    12137      .D.
    12) Acrolein                    6.91   56     5328      .D.
    13) Acetone                     7.11   58   209638    5.993 ng   #    77
    14) Trichlorofluoromethane      7.35  101    53614    0.794 ng        99
    15) 2-Propanol (Isopropanol)    7.63   45    55338    0.502 ng        86
    16) Acrylonitrile               7.95   53     1701      .D.
    17) 1,1-Dichloroethene          8.34   96    14082      .D.
    18) 2-Methyl-2-Propanol (t...   8.58   59     3114      .D.
    19) Methylene Chloride          8.56   84    42442    0.941 ng        87
    20) 3-Chloro-1-propene (Al...   8.64   41      640      .D.
    21) Trichlorotrifluoroethane    8.99  151  1836917   49.449 ng        93
    22) Carbon Disulfide            8.85   76     8059      .D.
    23) trans-1,2-Dichloroethene    9.85   61     2516      .D.
    24) 1,1-Dichloroethane         10.11   63     2559      .D.
    25) Methyl tert-Butyl Ether    10.24   73      312      .D.
    26) Vinyl Acetate               0.00   86        0      .D. d
    27) 2-Butanone (ME )           10.63   72    24338    0.804 ng   #    72
    28) cis-1,2-Dichloroethene     11.13   61   586837    9.733 ng        90
    29) Diisopropyl Ether          11.43   87      310      .D.
    30) Ethyl Acetate              11.44   61    15280    0.938 ng        88
    31) n-He ane                   11.41   57    31045    0.460 ng        98
    32) Chloroform                 11.48   83     6842      .D.
    34) Tetrahydrofuran (THF)      11.91   72    12005      .D.
    35) Ethyl tert-Butyl Ether      0.00   87        0      .D.
    36) 1,2-Dichloroethane         12.29   62     7577      .D.
    38) 1,1,1-Trichloroethane      12.56   97      746      .D.
    39) Isopropyl Acetate           0.00   61        0      .D.
    40) 1-Butanol                  13.02   56    13857      .D.
    41) Benzene                    13.04   78    39260      .D.
    42) Carbon Tetrachloride       13.19  117    13098      .D.
    43) Cyclohe ane                13.32   84     8297      .D.
    44) tert-Amyl Methyl Ether     13.72   73     3774      .D.
    45) 1,2-Dichloropropane        13.89   63      316      .D.
    46) Bromodichloromethane       14.13   83    15394      .D.
    47) Trichloroethene            14.13  130  1278316   28.458 ng        99
    48) 1,4-Dio ane                 0.00   88        0      .D.
    49) 2,2,4-Trimethylpentane...  14.19   57    15744      .D.
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 14 11:01:10 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.45  100     2112      .D.
    51) n-Heptane                  14.45   71     8593      .D.
    52) cis-1,3-Dichloropropene     0.00   75        0      .D.
    53) 4-Methyl-2-pentanone       15.03   58     1598      .D.
    54) trans-1,3-Dichloropropene  15.50   75      464      .D.
    55) 1,1,2-Trichloroethane      15.68   97      107      .D.
    58) Toluene                    15.97   91    68832      .D.
    59) 2-He anone                 16.21   43     4794      .D.
    60) Dibromochloromethane        0.00  129        0      .D.
    61) 1,2-Dibromoethane           0.00  107        0      .D.
    62) n-Butyl Acetate            16.84   43     2613      .D.
    63) n-Octane                   16.95   57     3716      .D.
    64) Tetrachloroethene          17.11  166    11484      .D.
    65) Chlorobenzene              17.77  112      742      .D.
    66) Ethylbenzene               18.11   91    12252      .D.
    67) m-  p- ylenes             18.26   91    28563      .D.
    68) Bromoform                   0.00  173        0      .D.
    69) Styrene                    18.59  104     8453      .D.
    70) o- ylene                   18.69   91     9799      .D.
    71) n- onane                   18.87   43     8176      .D.
    72) 1,1,2,2-Tetrachloroethane  18.69   83     3332      .D.
    74) Cumene                     19.20  105     1190      .D.
    75) alpha-Pinene               19.54   93    79059    0.838 ng        98
    76) n-Propylbenzene            19.63   91     5560      .D.
    77) 3-Ethyltoluene             19.73  105     5294      .D.
    78) 4-Ethyltoluene             19.77  105     2934      .D.
    79) 1,3,5-Trimethylbenzene     19.84  105     2083      .D.
    80) alpha-Methylstyrene        19.96  118      406      .D.
    81) 2-Ethyltoluene             20.00  105     2435      .D.
    82) 1,2,4-Trimethylbenzene     20.19  105     7175      .D.
    83) n-Decane                   20.26   57     6386      .D.
    84) Benzyl Chloride            20.31   91     1103      .D.
    85) 1,3-Dichlorobenzene        20.33  146      436      .D.
    86) 1,4-Dichlorobenzene        20.39  146     1621      .D.
    87) sec-Butylbenzene           20.43  105     2049      .D.
    88) 4-Isopropyltoluene (p-...  20.56  119     4677      .D.
    89) 1,2,3-Trimethylbenzene     20.56  105     2529      .D.
    90) 1,2-Dichlorobenzene        20.68  146      268      .D.
    91) d-Limonene                 20.68   68    10874      .D.
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      .D.
    93) n-Undecane                 21.34   57     6709      .D.
    94) 1,2,4-Trichlorobenzene     22.17  180      568      .D.
    95) aphthalene                22.28  128    25926      .D.
    96) n-Dodecane                 22.24   57    16205      .D.
    97) He achlorobutadiene         0.00  225        0      .D.
    98) Cyclohe anone              18.41   55     3399      .D.
    99) tert-Butylbenzene          20.18  119     1194      .D.
   100) n-Butylbenzene             20.89   91     5444      .D.
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 14 11:01:10 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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Abundance TIC: 06111816.D\data.ms
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 14 11:01:10 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   359128   12.500 ng     -0.03
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1561105   12.500 ng     -0.02
    56) Chlorobenzene-d5 (IS3)     17.72   82   690555   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   471918   11.625 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   93.04% 
    57) Toluene-d8 (SS2)           15.87   98  1468736   12.247 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.00% 
    73) Bromofluorobenzene (SS3)   19.09  174   495015   13.003 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.00% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.06   42    22944m   0.457 ng
     3) Dichlorodifluoromethan...   4.23   85   111409    1.395 ng        99
    10) Ethanol                     6.41   45    37433    1.090 ng        96
    13) Acetone                     7.11   58   209638    5.993 ng   #    77
    14) Trichlorofluoromethane      7.35  101    53614    0.794 ng        99
    15) 2-Propanol (Isopropanol)    7.63   45    55338    0.502 ng        86
    19) Methylene Chloride          8.56   84    42442    0.941 ng        87
    21) Trichlorotrifluoroethane    8.99  151  1836917   49.449 ng        93
    27) 2-Butanone (MEK)           10.63   72    24338    0.804 ng   #    72
    28) cis-1,2-Dichloroethene     11.13   61   586837    9.733 ng        90
    30) Ethyl Acetate              11.44   61    15280    0.938 ng        88
    31) n-Hexane                   11.41   57    31045    0.460 ng        98
    47) Trichloroethene            14.13  130  1278316   28.458 ng        99
    75) alpha-Pinene               19.54   93    79059    0.838 ng        98
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 14 11:01:10 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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Abundance TIC: 06111816.D\data.ms
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#2
Propene
Concen:    0.46 ng m
RT:   4.06 min  Scan# 104
Delta R.T.  0.017 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 42 Resp:   22944
Ion  Ratio  Lower  Upper
 42  100
 39  105.2   86.8  126.8 
 41  145.6  130.4  170.4 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 105 (4.064 min): 05291828.D\data.ms (-96) (-)
41

38
6044

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 104 (4.059 min): 06111816.D\data.ms
41

51

6038
44 6735 85

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 104 (4.059 min): 06111816.D\data.ms (-55) (-)
41

51

6038
6735 85

4.00 4.05 4.10
0

5000

10000

15000

Time-->

Abundance

 4.059

#3
Dichlorodifluoromethane (CFC 12)
Concen:    1.40 ng
RT:   4.23 min  Scan# 136
Delta R.T.  0.028 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 85 Resp:  111409
Ion  Ratio  Lower  Upper
 85  100
 87   32.4   12.6   52.6 
101    8.7    0.0   29.1 
103    5.4    0.0   25.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 132 (4.213 min): 05181807.D\data.ms (-118) (-)
85

50 10135 66 1207442

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 136 (4.235 min): 06111816.D\data.ms
85

50 10135 6642

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 136 (4.235 min): 06111816.D\data.ms (-86) (-)
85

50 10135 6642
4.15 4.20 4.25 4.30 4.35

0

20000

40000

60000

Time-->

Abundance
 4.235
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#10
Ethanol
Concen:    1.09 ng
RT:   6.41 min  Scan# 532
Delta R.T.  -0.104 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 45 Resp:   37433
Ion  Ratio  Lower  Upper
 45  100
 46   34.9   17.2   57.2 

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 540 (6.456 min): 05291828.D\data.ms (-533) (-)
45

43

30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 532 (6.412 min): 06111816.D\data.ms
45

43
4240

30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 532 (6.412 min): 06111816.D\data.ms (-506) (-)
45

43
4241

6.40 6.60
0

5000

10000

Time-->

Abundance
 6.412

#13
Acetone
Concen:    5.99 ng
RT:   7.11 min  Scan# 658
Delta R.T.  -0.044 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 58 Resp:  209638
Ion  Ratio  Lower  Upper
 58  100
 43  315.4  242.9  302.9#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 660 (7.116 min): 05181807.D\data.ms (-647) (-)
43

58

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 658 (7.105 min): 06111816.D\data.ms
43

58

67 11785 98 152133

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 658 (7.105 min): 06111816.D\data.ms (-621) (-)
43

58

67 11785 98 133 152
7.00 7.20 7.40

0

50000

100000

150000

200000

Time-->

Abundance

 7.105
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#14
Trichlorofluoromethane
Concen:    0.79 ng
RT:   7.35 min  Scan# 703
Delta R.T.  -0.011 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion:101 Resp:   53614
Ion  Ratio  Lower  Upper
101  100
103   64.2   44.9   84.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 05181807.D\data.ms (-688) (-)
101

664735 82 1197454

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 06111816.D\data.ms
101

664735 82 11758

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 06111816.D\data.ms (-660) (-)
101

6647 8435

7.25 7.30 7.35 7.40 7.45
0

5000

10000

15000

20000

Time-->

Abundance
 7.353

#15
2-Propanol (Isopropanol)
Concen:    0.50 ng
RT:   7.63 min  Scan# 753
Delta R.T.  -0.044 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 45 Resp:   55338
Ion  Ratio  Lower  Upper
 45  100
 43   23.6    0.0   37.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 753 (7.627 min): 05181807.D\data.ms (-740) (-)
45

59 85 103 15136

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 753 (7.628 min): 06111816.D\data.ms
45

59 68

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 753 (7.628 min): 06111816.D\data.ms (-716) (-)
45

59 68

7.60 7.80
0

5000

10000

15000

20000

25000

Time-->

Abundance

 7.628
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#19
Methylene Chloride
Concen:    0.94 ng
RT:   8.56 min  Scan# 923
Delta R.T.  -0.038 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 84 Resp:   42442
Ion  Ratio  Lower  Upper
 84  100
 49  126.3   87.3  137.3 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 928 (8.590 min): 05181807.D\data.ms (-912) (-)
49

84

8835 70 74

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 923 (8.562 min): 06111816.D\data.ms
49 84

8835 41 5944

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 923 (8.562 min): 06111816.D\data.ms (-885) (-)
49 84

8835 41 5944

8.50 8.60 8.70
0

5000

10000

15000

20000

Time-->

Abundance

 8.562

#21
Trichlorotrifluoroethane
Concen:   49.45 ng
RT:   8.99 min  Scan# 1001
Delta R.T.  -0.005 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion:151 Resp: 1836917
Ion  Ratio  Lower  Upper
151  100
101  122.6   94.6  134.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 05181807.D\data.ms (-983) (-)
101 151

85

66 1164735 132 167 186

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 06111816.D\data.ms
101 151

85

66 1164735 132 169 186

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 06111816.D\data.ms (-957) (-)
101 151

85

66 1164735 132 167 188
8.80 9.00 9.20

0

200000

400000

600000

800000

Time-->

Abundance

 8.991
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#27
2-Butanone (MEK)
Concen:    0.80 ng
RT:  10.63 min  Scan# 1299
Delta R.T.  -0.016 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 72 Resp:   24338
Ion  Ratio  Lower  Upper
 72  100
 43  409.8  330.0  370.0#

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1298 (10.624 min): 05181807.D\data.ms (-1287) (-)
43

72
57

8146 53

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1299 (10.630 min): 06111816.D\data.ms
43

72
574037 5053

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1299 (10.630 min): 06111816.D\data.ms (-1257) (-)
43

72
5739 5053

10.60 10.70
0

10000

20000

30000

Time-->

Abundance

10.630

#28
cis-1,2-Dichloroethene
Concen:    9.73 ng
RT:  11.13 min  Scan# 1390
Delta R.T.  -0.027 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 61 Resp:  586837
Ion  Ratio  Lower  Upper
 61  100
 96   77.3   66.3  106.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1393 (11.147 min): 05181807.D\data.ms (-1381) (-)
61

96

35 47 70 8241

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.131 min): 06111816.D\data.ms
61

96

35 47 7041

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1390 (11.131 min): 06111816.D\data.ms (-1350) (-)
61

96

35 48 7041
11.00 11.20

0

50000

100000

150000

200000

250000

Time-->

Abundance
11.131
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#30
Ethyl Acetate
Concen:    0.94 ng
RT:  11.44 min  Scan# 1447
Delta R.T.  -0.016 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 61 Resp:   15280
Ion  Ratio  Lower  Upper
 61  100
 70   69.1   59.3   99.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 05181807.D\data.ms (-1434) (-)
43

61 70 87
5236 101

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1447 (11.444 min): 06111816.D\data.ms
43

61 70 88 130

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1447 (11.444 min): 06111816.D\data.ms (-1414) (-)
43

61 70 88

11.40 11.50
0

2000

4000

6000

Time-->

Abundance
11.444

#31
n-Hexane
Concen:    0.46 ng
RT:  11.41 min  Scan# 1441
Delta R.T.  -0.005 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 57 Resp:   31045
Ion  Ratio  Lower  Upper
 57  100
 56   51.6   40.6   61.0 
 86   13.8   13.0   19.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1445 (11.433 min): 05291828.D\data.ms (-1427) (-)
57

41

86
7150 78

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111816.D\data.ms
5743

71 86
130

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111816.D\data.ms (-1396) (-)
5743

71 86
130

11.30 11.40 11.50
0

5000

10000

Time-->

Abundance
11.411
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#47
Trichloroethene
Concen:   28.46 ng
RT:  14.13 min  Scan# 1935
Delta R.T.  -0.016 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion:130 Resp: 1278316
Ion  Ratio  Lower  Upper
130  100
132   96.9   76.0  116.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 05181807.D\data.ms (-1920) (-)
95 130

60

4735 8274

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1935 (14.128 min): 06111816.D\data.ms
13095

60

4735 8268

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1935 (14.128 min): 06111816.D\data.ms (-1893) (-)
13095

60

4735 8268
14.00 14.10 14.20 14.30

0

100000

200000

300000

400000

500000

Time-->

Abundance
14.128

#75
alpha-Pinene
Concen:    0.84 ng
RT:  19.54 min  Scan# 2920
Delta R.T.  0.000 min
Lab File:   06111816.D
Acq: 11 Jun 2018  16:10

Tgt Ion: 93 Resp:   79059
Ion  Ratio  Lower  Upper
 93  100
 77   27.9    9.1   49.1 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 05181807.D\data.ms (-2909) (-)
93

77
41 1211056753 13611385

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111816.D\data.ms
93

77
41 12110553 67 136

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111816.D\data.ms (-2875) (-)
93

77
41 12110553 67 136

19.50 19.55 19.60
0

10000

20000

30000

40000

Time-->

Abundance
19.544
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                                     Quantitation Report (Qedit)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 12 06:26:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00 4.10 4.20 4.30 4.40 4.50 4.60 4.70 4.80 4.90 5.00 5.10

0

5000

10000

15000

20000

25000

Time-->

Abundance Ion  42.10 (41.80 to 42.80): 06111816.D\data.ms

 4.059

|

|

|

|

|

| ||
|||

|

Ion  39.00 (38.70 to 39.70): 06111816.D\data.ms
Ion  41.10 (40.80 to 41.80): 06111816.D\data.ms

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

5000

10000

15000

m/z-->

Abundance Scan 104 (4.059 min): 06111816.D\data.ms
41

39
51

6037 44 6735 69 8566

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

5000

m/z-->

Abundance Scan 105 (4.064 min): 05291828.D\data.ms (-96) (-)
41

39

37
6043

TIC: 06111816.D\data.ms

  0.00        0.00       0.00

 41.10      150.40     115.54#

 39.00      106.80      83.47#

 42.10      100         100

  Ion         Exp%     Act%

response   28918

4.059min (+0.017)  0.58ng

(2)  Propene (T)
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                                     Quantitation Report (Qedit)

  Data File: I:\MS16\DATA\2018_06\11\06111816.D
  Acq On    : 11 Jun 2018  16:10                       Operator: WA
  Sample    : P1802915-003 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 3   Sample Multiplier: 1

  Quant Time: Jun 12 06:26:51 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00 4.10 4.20 4.30 4.40 4.50 4.60 4.70 4.80 4.90 5.00 5.10

0

5000

10000

15000

20000

25000

Time-->

Abundance Ion  42.10 (41.80 to 42.80): 06111816.D\data.ms

 4.059

|

|

|

|

|

| ||
|||

|

Ion  39.00 (38.70 to 39.70): 06111816.D\data.ms
Ion  41.10 (40.80 to 41.80): 06111816.D\data.ms

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

5000

10000

15000

m/z-->

Abundance Scan 104 (4.059 min): 06111816.D\data.ms
41

39
51

6037 44 6735 69 8566

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

5000

m/z-->

Abundance Scan 105 (4.064 min): 05291828.D\data.ms (-96) (-)
41

39

37
6043

TIC: 06111816.D\data.ms

  0.00        0.00       0.00

 41.10      150.40     145.63

 39.00      106.80     105.20

 42.10      100         100

  Ion         Exp%     Act%

response   22944

4.059min (+0.017)  0.46ng m

(2)  Propene (T)
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111817.D
  Acq On    : 11 Jun 2018  16:43                       Operator: WA
  Sample    : P1802915-004 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:03:12 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   339056   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1476453   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   640891   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   445974   11.637 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   93.12% 
    57) Toluene-d8 (SS2)           15.87   98  1387285   12.465 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   99.68% 
    73) Bromofluorobenzene (SS3)   19.09  174   461324   13.057 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.48% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42   113837    2.404 ng        98
     3) Dichlorodifluoromethan...   4.21   85   999060   13.252 ng       100
     4) Chloromethane               4.53   50    11315      N.D.
     5) 1,2-Dichloro-1,1,2,2-t...   4.80  135     2053      N.D.
     6) Vinyl Chloride              4.96   62      463      N.D.
     7) 1,3-Butadiene               5.24   54      655      N.D.
     8) Bromomethane                5.71   94      601      N.D.
     9) Chloroethane                6.05   64      991      N.D.
    10) Ethanol                     6.42   45  1535161   47.366 ng       100
    11) Acetonitrile                6.70   41    67836    0.798 ng        99
    12) Acrolein                    6.90   56    29078    1.062 ng       100
    13) Acetone                     7.09   58  1225828   37.118 ng   #    75
    14) Trichlorofluoromethane      7.35  101   664613   10.426 ng       100
    15) 2-Propanol (Isopropanol)    7.62   45   530297    5.093 ng        98
    16) Acrylonitrile               7.97   53    12863      N.D.
    17) 1,1-Dichloroethene          8.34   96      410      N.D.
    18) 2-Methyl-2-Propanol (t...   8.55   59    18516      N.D.
    19) Methylene Chloride          8.58   84     8580      N.D.
    20) 3-Chloro-1-propene (Al...   8.74   41      162      N.D.
    21) Trichlorotrifluoroethane    9.00  151    61701    1.759 ng        93
    22) Carbon Disulfide            8.85   76    28162      N.D.
    23) trans-1,2-Dichloroethene    9.87   61      789      N.D.
    24) 1,1-Dichloroethane         10.16   63     6905      N.D.
    25) Methyl tert-Butyl Ether    10.24   73     1189      N.D.
    26) Vinyl Acetate               0.00   86        0      N.D. d
    27) 2-Butanone (MEK)           10.61   72   433083   15.156 ng   #    76
    28) cis-1,2-Dichloroethene     11.14   61    27171    0.477 ng        89
    29) Diisopropyl Ether          11.42   87     3866      N.D.
    30) Ethyl Acetate              11.44   61    33865    2.201 ng       100
    31) n-Hexane                   11.41   57   362596    5.689 ng        98
    32) Chloroform                 11.49   83    18182      N.D.
    34) Tetrahydrofuran (THF)      11.88   72   791707   27.573 ng   #    86
    35) Ethyl tert-Butyl Ether     12.03   87      155      N.D.
    36) 1,2-Dichloroethane         12.30   62     3449      N.D.
    38) 1,1,1-Trichloroethane      12.57   97      283      N.D.
    39) Isopropyl Acetate          12.99   61     2102      N.D.
    40) 1-Butanol                   0.00   56        0      N.D. d
    41) Benzene                    13.04   78   245153    1.445 ng        99
    42) Carbon Tetrachloride       13.20  117    10986      N.D.
    43) Cyclohexane                13.33   84    53255    0.883 ng        85
    44) tert-Amyl Methyl Ether     13.72   73     7808      N.D.
    45) 1,2-Dichloropropane        13.90   63      434      N.D.
    46) Bromodichloromethane       14.09   83     7724      N.D.
    47) Trichloroethene            14.13  130    53223    1.253 ng       100
    48) 1,4-Dioxane                14.13   88      517      N.D.
    49) 2,2,4-Trimethylpentane...   0.00   57        0      N.D. d
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111817.D
  Acq On    : 11 Jun 2018  16:43                       Operator: WA
  Sample    : P1802915-004 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:03:12 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100      604      N.D.
    51) n-Heptane                  14.45   71   103846    2.678 ng        93
    52) cis-1,3-Dichloropropene    14.89   75     1312      N.D.
    53) 4-Methyl-2-pentanone       15.02   58    41116    1.022 ng   #    88
    54) trans-1,3-Dichloropropene  15.51   75     1897      N.D.
    55) 1,1,2-Trichloroethane      15.58   97      947      N.D.
    58) Toluene                    15.97   91  1740647   11.737 ng        99
    59) 2-Hexanone                 16.21   43    32258      N.D.
    60) Dibromochloromethane        0.00  129        0      N.D.
    61) 1,2-Dibromoethane           0.00  107        0      N.D.
    62) n-Butyl Acetate            16.83   43    39160      N.D.
    63) n-Octane                   16.95   57    30586    0.941 ng        89
    64) Tetrachloroethene          17.12  166     1523      N.D.
    65) Chlorobenzene              17.79  112     5171      N.D.
    66) Ethylbenzene               18.11   91   455661    2.677 ng        97
    67) m- & p-Xylenes             18.26   91  1082585    8.362 ng        99
    68) Bromoform                   0.00  173        0      .D.
    69) Styrene                    18.59  104   131721    1.276 ng        99
    70) o- ylene                   18.69   91   337687    2.569 ng        98
    71) n- onane                   18.87   43   128346    1.711 ng        92
    72) 1,1,2,2-Tetrachloroethane  18.74   83    12097      .D.
    74) Cumene                     19.20  105    23676      .D.
    75) alpha-Pinene               19.54   93   280424    3.204 ng   #    46
    76) n-Propylbenzene            19.64   91    65786      .D.
    77) 3-Ethyltoluene              0.00  105        0      .D. d
    78) 4-Ethyltoluene             19.77  105    67332      .D.
    79) 1,3,5-Trimethylbenzene     19.83  105    51305      .D.
    80) alpha-Methylstyrene        19.96  118     1845      .D.
    81) 2-Ethyltoluene             20.00  105    56729      .D.
    82) 1,2,4-Trimethylbenzene     20.19  105   193835    1.424 ng        88
    83) n-Decane                    0.00   57        0      .D. d
    84) Benzyl Chloride            20.39   91     4433      .D.
    85) 1,3-Dichlorobenzene        20.32  146      459      .D.
    86) 1,4-Dichlorobenzene        20.39  146    36015      .D.
    87) sec-Butylbenzene           20.42  105     9610      .D.
    88) 4-Isopropyltoluene (p-...  20.56  119    22723      .D.
    89) 1,2,3-Trimethylbenzene     20.56  105    50777      .D.
    90) 1,2-Dichlorobenzene        20.68  146      637      .D.
    91) d-Limonene                 20.68   68    75873    1.359 ng        93
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      .D.
    93) n-Undecane                  0.00   57        0      .D. d
    94) 1,2,4-Trichlorobenzene     22.17  180      511      .D.
    95) aphthalene                22.28  128    66525      .D.
    96) n-Dodecane                  0.00   57        0      .D. d
    97) He achlorobutadiene         0.00  225        0      .D.
    98) Cyclohe anone               0.00   55        0      .D. d
    99) tert-Butylbenzene          20.19  119    24669      .D.
   100) n-Butylbenzene             20.91   91    26212      .D.
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111817.D
  Acq On    : 11 Jun 2018  16:43                       Operator: WA
  Sample    : P1802915-004 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:03:12 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111817.D
  Acq On    : 11 Jun 2018  16:43                       Operator: WA
  Sample    : P1802915-004 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:03:12 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   339056   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1476453   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   640891   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   445974   11.637 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   93.12% 
    57) Toluene-d8 (SS2)           15.87   98  1387285   12.465 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   99.68% 
    73) Bromofluorobenzene (SS3)   19.09  174   461324   13.057 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.48% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42   113837    2.404 ng        98
     3) Dichlorodifluoromethan...   4.21   85   999060   13.252 ng       100
    10) Ethanol                     6.42   45  1535161   47.366 ng       100
    11) Acetonitrile                6.70   41    67836    0.798 ng        99
    12) Acrolein                    6.90   56    29078    1.062 ng       100
    13) Acetone                     7.09   58  1225828   37.118 ng   #    75
    14) Trichlorofluoromethane      7.35  101   664613   10.426 ng       100
    15) 2-Propanol (Isopropanol)    7.62   45   530297    5.093 ng        98
    21) Trichlorotrifluoroethane    9.00  151    61701    1.759 ng        93
    27) 2-Butanone (MEK)           10.61   72   433083   15.156 ng   #    76
    28) cis-1,2-Dichloroethene     11.14   61    27171    0.477 ng        89
    30) Ethyl Acetate              11.44   61    33865    2.201 ng       100
    31) n-Hexane                   11.41   57   362596    5.689 ng        98
    34) Tetrahydrofuran (THF)      11.88   72   791707   27.573 ng   #    86
    41) Benzene                    13.04   78   245153    1.445 ng        99
    43) Cyclohexane                13.33   84    53255    0.883 ng        85
    47) Trichloroethene            14.13  130    53223    1.253 ng       100
    51) n-Heptane                  14.45   71   103846    2.678 ng        93
    53) 4-Methyl-2-pentanone       15.02   58    41116    1.022 ng   #    88
    58) Toluene                    15.97   91  1740647   11.737 ng        99
    63) n-Octane                   16.95   57    30586    0.941 ng        89
    66) Ethylbenzene               18.11   91   455661    2.677 ng        97
    67) m- & p-Xylenes             18.26   91  1082585    8.362 ng        99
    69) Styrene                    18.59  104   131721    1.276 ng        99
    70) o-Xylene                   18.69   91   337687    2.569 ng        98
    71) n-Nonane                   18.87   43   128346    1.711 ng        92
    75) alpha-Pinene               19.54   93   280424    3.204 ng   #    46
    82) 1,2,4-Trimethylbenzene     20.19  105   193835    1.424 ng        88
    91) d-Limonene                 20.68   68    75873    1.359 ng        93
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111817.D
  Acq On    : 11 Jun 2018  16:43                       Operator: WA
  Sample    : P1802915-004 (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:03:12 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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Abundance TIC: 06111817.D\data.ms
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#2
Propene
Concen:    2.40 ng
RT:   4.04 min  Scan# 101
Delta R.T.  0.000 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 42 Resp:  113837
Ion  Ratio  Lower  Upper
 42  100
 39  103.2   86.8  126.8 
 41  149.3  130.4  170.4 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 105 (4.064 min): 05291828.D\data.ms (-96) (-)
41

38
6044

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 101 (4.042 min): 06111817.D\data.ms
41

38
51 6044 6735

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 101 (4.042 min): 06111817.D\data.ms (-56) (-)
41

38
51 60 6735

4.00 4.05
0

20000

40000

60000

80000

100000

Time-->

Abundance

 4.042

#3
Dichlorodifluoromethane (CFC 12)
Concen:   13.25 ng
RT:   4.21 min  Scan# 132
Delta R.T.  0.005 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 85 Resp:  999060
Ion  Ratio  Lower  Upper
 85  100
 87   32.5   12.6   52.6 
101    8.8    0.0   29.1 
103    5.6    0.0   25.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 132 (4.213 min): 05181807.D\data.ms (-118) (-)
85

50 10135 66 1207442

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 132 (4.213 min): 06111817.D\data.ms
85

50 10135 6643 120

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 132 (4.213 min): 06111817.D\data.ms (-86) (-)
85

50 10135 6643 120
4.10 4.20 4.30 4.40

0

100000

200000

300000

400000

500000

Time-->

Abundance
 4.213
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#10
Ethanol
Concen:   47.37 ng
RT:   6.42 min  Scan# 534
Delta R.T.  -0.094 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 45 Resp: 1535161
Ion  Ratio  Lower  Upper
 45  100
 46   37.1   17.2   57.2 

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 540 (6.456 min): 05291828.D\data.ms (-533) (-)
45

43

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 534 (6.423 min): 06111817.D\data.ms
45

43
41 47

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 534 (6.423 min): 06111817.D\data.ms (-506) (-)
45

43
41 47

6.20 6.40 6.60 6.80 7.00
0

100000

200000

300000

400000

500000

Time-->

Abundance
 6.423

#11
Acetonitrile
Concen:    0.80 ng
RT:   6.70 min  Scan# 585
Delta R.T.  -0.055 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 41 Resp:   67836
Ion  Ratio  Lower  Upper
 41  100
 40   52.2   33.1   73.1 

Ref

Raw

Sub

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 588 (6.720 min): 05181807.D\data.ms (-573) (-)
41

39

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 585 (6.704 min): 06111817.D\data.ms
41

39
4543

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 585 (6.704 min): 06111817.D\data.ms (-559) (-)
41

39

6.60 6.80 7.00
0

20000

40000

60000

80000

100000

Time-->

Abundance

 6.704
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#12
Acrolein
Concen:    1.06 ng
RT:   6.90 min  Scan# 620
Delta R.T.  -0.022 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 56 Resp:   29078
Ion  Ratio  Lower  Upper
 56  100
 55   69.9   49.7   89.7 

Ref

Raw

Sub

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 620 (6.896 min): 05181807.D\data.ms (-608) (-)
56

5337 39 42 44 46 58

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 620 (6.896 min): 06111817.D\data.ms
56

37 5340 44 46

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 620 (6.896 min): 06111817.D\data.ms (-579) (-)
56

37 5339

6.80 6.90 7.00 7.10
0

10000

20000

30000

Time-->

Abundance

 6.896

#13
Acetone
Concen:   37.12 ng
RT:   7.09 min  Scan# 656
Delta R.T.  -0.055 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 58 Resp: 1225828
Ion  Ratio  Lower  Upper
 58  100
 43  319.1  242.9  302.9#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 660 (7.116 min): 05181807.D\data.ms (-647) (-)
43

58

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 656 (7.094 min): 06111817.D\data.ms
43

58

83 97 116 13272 154

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 656 (7.094 min): 06111817.D\data.ms (-621) (-)
43

58

83 97 116 133 15467
7.00 7.20 7.40

0

500000

1000000

Time-->

Abundance

 7.094
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#14
Trichlorofluoromethane
Concen:   10.43 ng
RT:   7.35 min  Scan# 703
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion:101 Resp:  664613
Ion  Ratio  Lower  Upper
101  100
103   65.0   44.9   84.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 05181807.D\data.ms (-688) (-)
101

664735 82 1197454

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 06111817.D\data.ms
101

6635 47 82 11958

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 06111817.D\data.ms (-660) (-)
101

664735 82 117

7.20 7.30 7.40 7.50
0

50000

100000

150000

200000

250000

Time-->

Abundance
 7.353

#15
2-Propanol (Isopropanol)
Concen:    5.09 ng
RT:   7.62 min  Scan# 751
Delta R.T.  -0.055 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 45 Resp:  530297
Ion  Ratio  Lower  Upper
 45  100
 43   16.6    0.0   37.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 753 (7.627 min): 05181807.D\data.ms (-740) (-)
45

59 85 103 15136

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 751 (7.617 min): 06111817.D\data.ms
45

59 68 8136

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 751 (7.617 min): 06111817.D\data.ms (-716) (-)
45

59 68 8136
7.40 7.60 7.80 8.00
0

50000

100000

150000

200000

Time-->

Abundance

 7.617
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#21
Trichlorotrifluoroethane
Concen:    1.76 ng
RT:   9.00 min  Scan# 1002
Delta R.T.  -0.000 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion:151 Resp:   61701
Ion  Ratio  Lower  Upper
151  100
101  122.6   94.6  134.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 05181807.D\data.ms (-983) (-)
101 151

85

66 1164735 132 167 186

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1002 (8.997 min): 06111817.D\data.ms
101 151

85

66 1164735 132 167

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1002 (8.997 min): 06111817.D\data.ms (-957) (-)
101 151

85

66 1164735 132 167

8.90 9.00 9.10
0

5000

10000

15000

20000

25000

Time-->

Abundance

 8.997

#27
2-Butanone (MEK)
Concen:   15.16 ng
RT:  10.61 min  Scan# 1296
Delta R.T.  -0.033 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 72 Resp:  433083
Ion  Ratio  Lower  Upper
 72  100
 43  402.0  330.0  370.0#

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1298 (10.624 min): 05181807.D\data.ms (-1287) (-)
43

72
57

8146 53

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1296 (10.613 min): 06111817.D\data.ms
43

72
5739 5350 6936

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1296 (10.613 min): 06111817.D\data.ms (-1257) (-)
43

72
5739 535036

10.60 10.80
0

200000

400000

600000

Time-->

Abundance

10.613
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#28
cis-1,2-Dichloroethene
Concen:    0.48 ng
RT:  11.14 min  Scan# 1392
Delta R.T.  -0.017 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 61 Resp:   27171
Ion  Ratio  Lower  Upper
 61  100
 96   75.8   66.3  106.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1393 (11.147 min): 05181807.D\data.ms (-1381) (-)
61

96

35 47 70 8241

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1392 (11.141 min): 06111817.D\data.ms
61

96

45
35

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1392 (11.141 min): 06111817.D\data.ms (-1350) (-)
61

96

45
35

11.10 11.20
0

5000

10000

Time-->

Abundance
11.141

#30
Ethyl Acetate
Concen:    2.20 ng
RT:  11.44 min  Scan# 1446
Delta R.T.  -0.022 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 61 Resp:   33865
Ion  Ratio  Lower  Upper
 61  100
 70   79.7   59.3   99.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 05181807.D\data.ms (-1434) (-)
43

61 70 87
52 10135

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 06111817.D\data.ms
43

57

70 86 130

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 06111817.D\data.ms (-1414) (-)
43

57

70 86 130
11.40 11.50

0

5000

10000

15000

Time-->

Abundance
11.438
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#31
n-Hexane
Concen:    5.69 ng
RT:  11.41 min  Scan# 1441
Delta R.T.  -0.005 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 57 Resp:  362596
Ion  Ratio  Lower  Upper
 57  100
 56   51.7   40.6   61.0 
 86   14.1   13.0   19.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1445 (11.433 min): 05291828.D\data.ms (-1427) (-)
57

41

86
7150 78

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111817.D\data.ms
57

43

8671 79 130

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111817.D\data.ms (-1396) (-)
57

43

8671 12879
11.30 11.40 11.50

0

50000

100000

150000

Time-->

Abundance
11.411

#34
Tetrahydrofuran (THF)
Concen:   27.57 ng
RT:  11.88 min  Scan# 1526
Delta R.T.  -0.017 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 72 Resp:  791707
Ion  Ratio  Lower  Upper
 72  100
 71   96.7   76.1  116.1 
 42  230.8  179.9  219.9#

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1528 (11.889 min): 05181807.D\data.ms (-1517) (-)
42

72

39
45 505335 57 68

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1526 (11.878 min): 06111817.D\data.ms
42

72

39
45 694936 525533 84

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1526 (11.878 min): 06111817.D\data.ms (-1484) (-)
42

72

39
45 4936 5255 6833

11.80 12.00
0

200000

400000

600000

Time-->

Abundance

11.878
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#41
Benzene
Concen:    1.45 ng
RT:  13.04 min  Scan# 1738
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 78 Resp:  245153
Ion  Ratio  Lower  Upper
 78  100
 77   23.6    3.1   43.1 

Ref

Raw

Sub

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 05291828.D\data.ms (-1724) (-)
78

52
39 63 7357 9144

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 06111817.D\data.ms
78

5239 63 73 8444 925733

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 06111817.D\data.ms (-1695) (-)
78

5239 63 73 84 92574433
12.90 13.00 13.10
0

20000

40000

60000

80000

100000

Time-->

Abundance
13.044

#43
Cyclohexane
Concen:    0.88 ng
RT:  13.33 min  Scan# 1790
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 84 Resp:   53255
Ion  Ratio  Lower  Upper
 84  100
 69   40.1   15.6   55.6 
 56  127.0   88.8  128.8 

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1792 (13.341 min): 05291828.D\data.ms (-1777) (-)
56 84

41
69

51 7763

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1790 (13.330 min): 06111817.D\data.ms
56 84

41

69

91615146 77

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1790 (13.330 min): 06111817.D\data.ms (-1747) (-)
56 84

41

69

91615146 79

13.30 13.40
0

5000

10000

15000

20000

25000

Time-->

Abundance

13.330
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#47
Trichloroethene
Concen:    1.25 ng
RT:  14.13 min  Scan# 1936
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion:130 Resp:   53223
Ion  Ratio  Lower  Upper
130  100
132   95.8   76.0  116.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 05181807.D\data.ms (-1920) (-)
95 130

60

4735 8274

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111817.D\data.ms
13095

60

4735 70 83

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111817.D\data.ms (-1893) (-)
13095

60

4735 70 82

14.10 14.20
0

5000

10000

15000

20000

25000

Time-->

Abundance
14.133

#51
n-Heptane
Concen:    2.68 ng
RT:  14.45 min  Scan# 1994
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 71 Resp:  103846
Ion  Ratio  Lower  Upper
 71  100
 57   94.4   67.9  107.9 
100   26.2    9.2   49.2 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1996 (14.463 min): 05291828.D\data.ms (-1980) (-)
43

71
57

100
8550 78 916337

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1994 (14.452 min): 06111817.D\data.ms
43

7157

100
8550 776337

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1994 (14.452 min): 06111817.D\data.ms (-1950) (-)
43

71

10055
816337

14.40 14.50
0

10000

20000

30000

40000

50000

Time-->

Abundance
14.452
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#53
4-Methyl-2-pentanone
Concen:    1.02 ng
RT:  15.02 min  Scan# 2097
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 58 Resp:   41116
Ion  Ratio  Lower  Upper
 58  100
 43  245.6  181.7  272.5 
 85   36.9   37.8   56.6#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 05181807.D\data.ms (-2086) (-)
43

58

75 85 100
110675136

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 06111817.D\data.ms
43

58

85 100
6750 77

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 06111817.D\data.ms (-2054) (-)
43

58

85 100
6751

14.90 15.00 15.10
0

10000

20000

30000

40000

Time-->

Abundance

15.018

#58
Toluene
Concen:   11.74 ng
RT:  15.97 min  Scan# 2270
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 91 Resp: 1740647
Ion  Ratio  Lower  Upper
 91  100
 92   59.3   39.7   79.7 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2272 (15.981 min): 05291828.D\data.ms (-2258) (-)
91

43
7157 6551 8437 9978 113

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2270 (15.970 min): 06111817.D\data.ms
91

6539 51 74 8458 98

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2270 (15.970 min): 06111817.D\data.ms (-2227) (-)
91

6539 51 74 8458 98
15.80 16.00 16.20
0

200000

400000

600000

800000

Time-->

Abundance
15.970
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#63
n-Octane
Concen:    0.94 ng
RT:  16.95 min  Scan# 2449
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 57 Resp:   30586
Ion  Ratio  Lower  Upper
 57  100
 85  105.8   98.2  147.4 
 71   69.2   58.9   88.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2450 (16.959 min): 05291828.D\data.ms (-2441) (-)
43

8557
71

114987850 64 105

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2449 (16.954 min): 06111817.D\data.ms
43

8557
71

1149350

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2449 (16.954 min): 06111817.D\data.ms (-2414) (-)
43

8557
71

1149350
16.90 16.95 17.00

0

5000

10000

15000

Time-->

Abundance
16.954

#66
Ethylbenzene
Concen:    2.68 ng
RT:  18.11 min  Scan# 2659
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 91 Resp:  455661
Ion  Ratio  Lower  Upper
 91  100
106   31.3   12.9   52.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 05291828.D\data.ms (-2643) (-)
91

106

51 776539 98 126

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 06111817.D\data.ms
91

106

51 776539 11758 84 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 06111817.D\data.ms (-2615) (-)
91

106

51 776539 58 84 98
18.00 18.10 18.20

0

100000

200000

300000

400000

Time-->

Abundance

18.109
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#67
m- & p-Xylenes
Concen:    8.36 ng
RT:  18.26 min  Scan# 2687
Delta R.T.  -0.017 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 91 Resp: 1082585
Ion  Ratio  Lower  Upper
 91  100
106   51.6   32.6   72.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2687 (18.263 min): 05291828.D\data.ms (-2669) (-)
91

106

775139 65 98 113 128

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2687 (18.263 min): 06111817.D\data.ms
91

106

775139 65 12858 84 98 117

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2687 (18.263 min): 06111817.D\data.ms (-2654) (-)
91

106

775139 6558 84 98 128
18.10 18.20 18.30
0

100000

200000

300000

400000

Time-->

Abundance
18.263

#69
Styrene
Concen:    1.28 ng
RT:  18.59 min  Scan# 2747
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion:104 Resp:  131721
Ion  Ratio  Lower  Upper
104  100
 78   39.9   18.3   58.3 
103   47.1   26.7   66.7 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 05181807.D\data.ms (-2732) (-)
104

78
51

6339 89 96 120

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 06111817.D\data.ms
104

78
51

39 63 89 9770 117124

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 06111817.D\data.ms (-2712) (-)
104

78
51

6339 89 11712497
18.50 18.55 18.60 18.65
0

20000

40000

60000

Time-->

Abundance
18.593

06111817.D  R16051818.M      Thu Jun 14 11:03:25 2018 Page 14



#70
o-Xylene
Concen:    2.57 ng
RT:  18.69 min  Scan# 2765
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 91 Resp:  337687
Ion  Ratio  Lower  Upper
 91  100
106   48.7   30.0   70.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2765 (18.692 min): 05291828.D\data.ms (-2741) (-)
91

106

57 7739 65 12649

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2765 (18.692 min): 06111817.D\data.ms
91

106
57

45 7765 117 12637

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2765 (18.692 min): 06111817.D\data.ms (-2721) (-)
91

106
57

45 7765 118 12637
18.60 18.70 18.80

0

50000

100000

150000

Time-->

Abundance
18.692

#71
n-Nonane
Concen:    1.71 ng
RT:  18.87 min  Scan# 2797
Delta R.T.  -0.006 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 43 Resp:  128346
Ion  Ratio  Lower  Upper
 43  100
 57   91.6   77.9  117.9 
 85   32.9   20.8   60.8 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 05291828.D\data.ms (-2789) (-)
43 57

85
71

99 1287850 111 120

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 06111817.D\data.ms
43 57

85
71

99 12850 117

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 06111817.D\data.ms (-2762) (-)
43

57
85

71
99 128

18.80 18.85 18.90
0

20000

40000

60000

80000

Time-->

Abundance
18.868
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#75
alpha-Pinene
Concen:    3.20 ng
RT:  19.54 min  Scan# 2920
Delta R.T.  -0.000 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 93 Resp:  280424
Ion  Ratio  Lower  Upper
 93  100
 77    0.0    9.1   49.1#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 05181807.D\data.ms (-2909) (-)
93

77
41 1211056753 13611385

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111817.D\data.ms
93

77
41 105 12153 67 13611385

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111817.D\data.ms (-2875) (-)
93

77
41 1211056753 136

19.45 19.50 19.55 19.60
0

50000

100000

150000

Time-->

Abundance
19.544

#82
1,2,4-Trimethylbenzene
Concen:    1.42 ng
RT:  20.19 min  Scan# 3037
Delta R.T.  -0.011 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion:105 Resp:  193835
Ion  Ratio  Lower  Upper
105  100
120   47.5   36.4   76.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 3037 (20.187 min): 05291828.D\data.ms (-3029) (-)
105

120
9755

41 7769 14085

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 3037 (20.187 min): 06111817.D\data.ms
105

120

55 977741 69 14085

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 3037 (20.187 min): 06111817.D\data.ms (-3003) (-)
105

120

55 97
7741 69 14089

20.15 20.20 20.25
0

50000

100000

Time-->

Abundance
20.187

06111817.D  R16051818.M      Thu Jun 14 11:03:25 2018 Page 16



#91
d-Limonene
Concen:    1.36 ng
RT:  20.68 min  Scan# 3127
Delta R.T.  -0.000 min
Lab File:   06111817.D
Acq: 11 Jun 2018  16:43

Tgt Ion: 68 Resp:   75873
Ion  Ratio  Lower  Upper
 68  100
 93   68.6   54.6   94.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 3127 (20.682 min): 05181807.D\data.ms (-3115) (-)
146

68

93
111

5339 80
123

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 3127 (20.682 min): 06111817.D\data.ms
68

93

41 53 107 121 13681
207154 191

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 3127 (20.682 min): 06111817.D\data.ms (-3082) (-)
68

93

121 1368153 207107 19315437
20.60 20.65 20.70 20.75
0

10000

20000

30000

40000

Time-->

Abundance
20.682
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111804.D
  Acq On    : 11 Jun 2018   8:46                       Operator: WA
  Sample    : MB R16061118_1000mL
  Misc      : S31-04201801/AC00442
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 09:59:15 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   329700   12.500 ng     -0.03
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1462819   12.500 ng     -0.02
    56) Chlorobenzene-d5 (IS3)     17.72   82   628324   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   447339   12.004 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   96.00% 
    57) Toluene-d8 (SS2)           15.87   98  1371338   12.568 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  100.56% 
    73) Bromofluorobenzene (SS3)   19.09  174   450673   13.011 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.08% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.10   42     1491    0.032 ng   #    65
     3) Dichlorodifluoromethan...   0.00   85        0      .D. d
     4) Chloromethane               0.00   50        0      .D.
     5) 1,2-Dichloro-1,1,2,2-t...   0.00  135        0      .D.
     6) Vinyl Chloride              0.00   62        0      .D.
     7) 1,3-Butadiene               0.00   54        0      .D.
     8) Bromomethane                0.00   94        0      .D.
     9) Chloroethane                0.00   64        0      .D.
    10) Ethanol                     6.45   45     5526    0.175 ng        94
    11) Acetonitrile                0.00   41        0      .D. d
    12) Acrolein                    6.93   56     1796    0.067 ng        81
    13) Acetone                     7.15   58    12139    0.378 ng        93
    14) Trichlorofluoromethane      0.00  101        0      .D.
    15) 2-Propanol (Isopropanol)    0.00   45        0      .D. d
    16) Acrylonitrile               7.91   53     1124    0.020 ng        90
    17) 1,1-Dichloroethene          0.00   96        0      .D.
    18) 2-Methyl-2-Propanol (t...   0.00   59        0      .D. d
    19) Methylene Chloride          8.57   84      873    0.021 ng        78
    20) 3-Chloro-1-propene (Al...   0.00   41        0      .D.
    21) Trichlorotrifluoroethane    8.80  151      573    0.017 ng   #     1
    22) Carbon Disulfide            8.86   76     4831    0.033 ng        85
    23) trans-1,2-Dichloroethene    0.00   61        0      .D.
    24) 1,1-Dichloroethane          0.00   63        0      .D.
    25) Methyl tert-Butyl Ether     0.00   73        0      .D.
    26) Vinyl Acetate               0.00   86        0      .D.
    27) 2-Butanone (ME )           10.67   72      992    0.036 ng   #     1
    28) cis-1,2-Dichloroethene      0.00   61        0      .D.
    29) Diisopropyl Ether           0.00   87        0      .D.
    30) Ethyl Acetate               0.00   61        0      .D.
    31) n-He ane                   11.42   57      630    0.010 ng   #    66
    32) Chloroform                  0.00   83        0      .D.
    34) Tetrahydrofuran (THF)      11.95   72      602    0.022 ng   #    60
    35) Ethyl tert-Butyl Ether      0.00   87        0      .D.
    36) 1,2-Dichloroethane          0.00   62        0      .D.
    38) 1,1,1-Trichloroethane       0.00   97        0      .D.
    39) Isopropyl Acetate           0.00   61        0      .D.
    40) 1-Butanol                  13.04   56     3394    0.077 ng        85
    41) Benzene                    13.04   78     4264    0.025 ng        99
    42) Carbon Tetrachloride        0.00  117        0      .D.
    43) Cyclohe ane                 0.00   84        0      .D. d
    44) tert-Amyl Methyl Ether      0.00   73        0      .D.
    45) 1,2-Dichloropropane         0.00   63        0      .D.
    46) Bromodichloromethane        0.00   83        0      .D.
    47) Trichloroethene             0.00  130        0      .D.
    48) 1,4-Dio ane                 0.00   88        0      .D.
    49) 2,2,4-Trimethylpentane...   0.00   57        0      .D. d
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111804.D
  Acq On    : 11 Jun 2018   8:46                       Operator: WA
  Sample    : MB R16061118_1000mL
  Misc      : S31-04201801/AC00442
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 09:59:15 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate         0.00  100        0      .D.
    51) n-Heptane                   0.00   71        0      .D.
    52) cis-1,3-Dichloropropene     0.00   75        0      .D.
    53) 4-Methyl-2-pentanone        0.00   58        0      .D.
    54) trans-1,3-Dichloropropene   0.00   75        0      .D.
    55) 1,1,2-Trichloroethane       0.00   97        0      .D.
    58) Toluene                    15.98   91     7245    0.050 ng   #    72
    59) 2-He anone                  0.00   43        0      .D. d
    60) Dibromochloromethane        0.00  129        0      .D.
    61) 1,2-Dibromoethane           0.00  107        0      .D.
    62) n-Butyl Acetate             0.00   43        0      .D. d
    63) n-Octane                    0.00   57        0      .D. d
    64) Tetrachloroethene           0.00  166        0      .D.
    65) Chlorobenzene               0.00  112        0      .D. d
    66) Ethylbenzene                0.00   91        0      .D. d
    67) m-  p- ylenes             18.26   91     7231    0.057 ng   #    43
    68) Bromoform                   0.00  173        0      .D.
    69) Styrene                     0.00  104        0      .D. d
    70) o- ylene                    0.00   91        0      .D. d
    71) n- onane                    0.00   43        0      .D. d
    72) 1,1,2,2-Tetrachloroethane   0.00   83        0      .D.
    74) Cumene                      0.00  105        0      .D. d
    75) alpha-Pinene                0.00   93        0      .D.
    76) n-Propylbenzene            19.62   91     2321    0.012 ng   #    27
    77) 3-Ethyltoluene              0.00  105        0      .D. d
    78) 4-Ethyltoluene              0.00  105        0      .D. d
    79) 1,3,5-Trimethylbenzene      0.00  105        0      .D. d
    80) alpha-Methylstyrene         0.00  118        0      .D. d
    81) 2-Ethyltoluene              0.00  105        0      .D. d
    82) 1,2,4-Trimethylbenzene      0.00  105        0      .D. d
    83) n-Decane                    0.00   57        0      .D. d
    84) Benzyl Chloride             0.00   91        0      .D. d
    85) 1,3-Dichlorobenzene        20.32  146      742    0.009 ng        93
    86) 1,4-Dichlorobenzene        20.38  146      942    0.011 ng        92
    87) sec-Butylbenzene            0.00  105        0      .D. d
    88) 4-Isopropyltoluene (p-...   0.00  119        0      .D. d
    89) 1,2,3-Trimethylbenzene      0.00  105        0      .D. d
    90) 1,2-Dichlorobenzene        20.68  146      500    0.007 ng   #    71
    91) d-Limonene                  0.00   68        0      .D.
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      .D.
    93) n-Undecane                  0.00   57        0      .D. d
    94) 1,2,4-Trichlorobenzene     22.17  180     1008    0.018 ng   #    95
    95) aphthalene                22.28  128     4777    0.025 ng        93
    96) n-Dodecane                  0.00   57        0      .D. d
    97) He achlorobutadiene         0.00  225        0      .D.
    98) Cyclohe anone              18.41   55     1964    0.033 ng   #    86
    99) tert-Butylbenzene           0.00  119        0      .D. d
   100) n-Butylbenzene              0.00   91        0      .D. d
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111804.D
  Acq On    : 11 Jun 2018   8:46                       Operator: WA
  Sample    : MB R16061118_1000mL
  Misc      : S31-04201801/AC00442
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 09:59:15 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111811.D
  Acq On    : 11 Jun 2018  12:39                       Operator: WA
  Sample    : LCS R16061118_25ng
  Misc      : S31-04201801/S31-05311801 (6/29)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 13:49:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.33  130   348723   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.44  114  1492124   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   648661   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   457811   11.614 ng     -0.01
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   92.88% 
    57) Toluene-d8 (SS2)           15.88   98  1377689   12.230 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   97.84% 
    73) Bromofluorobenzene (SS3)   19.09  174   472183   13.204 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  105.60% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42  1112821   22.845 ng        98
     3) Dichlorodifluoromethan...   4.21   85  1805931   23.290 ng       100
     4) Chloromethane               4.50   50  1627761   23.593 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.78  135  1002401   23.741 ng       100
     6) Vinyl Chloride              4.95   62  1563139   22.801 ng       100
     7) 1,3-Butadiene               5.23   54  1197673   24.412 ng        98
     8) Bromomethane                5.69   94   948231   24.382 ng        99
     9) Chloroethane                6.04   64   765115   23.653 ng       100
    10) Ethanol                     6.45   45  3882600  116.473 ng       100
    11) Acetonitrile                6.71   41  2006636   22.954 ng        99
    12) Acrolein                    6.90   56   668912   23.743 ng       100
    13) Acetone                     7.11   58  3730338  109.824 ng        96
    14) Trichlorofluoromethane      7.35  101  1490272   22.730 ng       100
    15) 2-Propanol (Isopropanol)    7.63   45  5229500   48.837 ng        98
    16) Acrylonitrile               7.91   53  1427901   24.036 ng       100
    17) 1,1-Dichloroethene          8.35   96   968217   24.356 ng        92
    18) 2-Methyl-2-Propanol (t...   8.52   59  5040245   48.004 ng        99
    19) Methylene Chloride          8.59   84  1025582   23.423 ng        87
    20) 3-Chloro-1-propene (Al...   8.74   41  1526056   24.793 ng        91
    21) Trichlorotrifluoroethane    8.99  151   874377   24.240 ng        93
    22) Carbon Disulfide            8.85   76  3819440   24.652 ng       100
    23) trans-1,2-Dichloroethene    9.87   61  1453768   24.134 ng        91
    24) 1,1-Dichloroethane         10.13   63  1757359   23.308 ng       100
    25) Methyl tert-Butyl Ether    10.21   73  2877954   23.588 ng        96
    26) Vinyl Acetate              10.38   86  1146352  128.875 ng   #    65
    27) 2-Butanone (MEK)           10.62   72   695498   23.665 ng   #    82
    28) cis-1,2-Dichloroethene     11.15   61  1353080   23.112 ng        92
    29) Diisopropyl Ether          11.42   87   765293   23.339 ng   #    64
    30) Ethyl Acetate              11.44   61   769381   48.629 ng        96
    31) n-Hexane                   11.42   57  1543916   23.550 ng        99
    32) Chloroform                 11.50   83  1629616   23.101 ng       100
    34) Tetrahydrofuran (THF)      11.89   72   691854   23.428 ng   #    88
    35) Ethyl tert-Butyl Ether     12.02   87  1132539   23.759 ng   #    88
    36) 1,2-Dichloroethane         12.30   62  1140510   22.440 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  1353295   23.583 ng        98
    39) Isopropyl Acetate          12.98   61  1296215   47.511 ng   #    91
    40) 1-Butanol                  13.01   56  2167058   48.382 ng        95
    41) Benzene                    13.05   78  3918693   22.858 ng       100
    42) Carbon Tetrachloride       13.20  117  1197179   24.319 ng       100
    43) Cyclohexane                13.33   84  2934389   48.120 ng        90
    44) tert-Amyl Methyl Ether     13.67   73  2811272   23.780 ng        97
    45) 1,2-Dichloropropane        13.90   63  1021992   23.946 ng       100
    46) Bromodichloromethane       14.09   83  1312756   24.890 ng        99
    47) Trichloroethene            14.14  130  1058075   24.643 ng       100
    48) 1,4-Dioxane                14.11   88   847618   24.421 ng        91
    49) 2,2,4-Trimethylpentane...  14.19   57  4221044   23.360 ng       100
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111811.D
  Acq On    : 11 Jun 2018  12:39                       Operator: WA
  Sample    : LCS R16061118_25ng
  Misc      : S31-04201801/S31-05311801 (6/29)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 13:49:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100   819436   50.864 ng        89
    51) n-Heptane                  14.45   71   923629   23.565 ng        94
    52) cis-1,3-Dichloropropene    15.00   75  1634216   25.507 ng       100
    53) 4-Methyl-2-pentanone       15.02   58   982106   24.164 ng        93
    54) trans-1,3-Dichloropropene  15.51   75  1465624   26.270 ng       100
    55) 1,1,2-Trichloroethane      15.69   97   973349   24.697 ng        97
    58) Toluene                    15.98   91  3860936   25.721 ng       100
    59) 2-Hexanone                 16.21   43  2213463   24.423 ng        96
    60) Dibromochloromethane       16.39  129  1136777   27.490 ng       100
    61) 1,2-Dibromoethane          16.64  107  1109512   26.560 ng        99
    62) n-Butyl Acetate            16.83   43  2577368   25.506 ng        97
    63) n-Octane                   16.96   57   830422   25.252 ng        91
    64) Tetrachloroethene          17.11  166  1114517   26.739 ng       100
    65) Chlorobenzene              17.77  112  2595048   25.774 ng        99
    66) Ethylbenzene               18.11   91  4364745   25.333 ng        98
    67) m- & p-Xylenes             18.27   91  6510089   49.680 ng        98
    68) Bromoform                  18.35  173   995720   29.232 ng       100
    69) Styrene                    18.59  104  2773461   26.542 ng        99
    70) o-Xylene                   18.69   91  3354659   25.216 ng        98
    71) n-Nonane                   18.87   43  1851335   24.390 ng        94
    72) 1,1,2,2-Tetrachloroethane  18.68   83  1751771   25.602 ng       100
    74) Cumene                     19.20  105  4343178   25.813 ng        98
    75) alpha-Pinene               19.54   93  2277687   25.714 ng        99
    76) n-Propylbenzene            19.64   91  5238652   25.943 ng        98
    77) 3-Ethyltoluene             19.73  105  4437582   26.481 ng        94
    78) 4-Ethyltoluene             19.77  105  3908406   25.286 ng        96
    79) 1,3,5-Trimethylbenzene     19.83  105  3459960   25.464 ng        98
    80) alpha-Methylstyrene        19.97  118  1943303   26.885 ng       100
    81) 2-Ethyltoluene             20.00  105  4116900   25.197 ng        99
    82) 1,2,4-Trimethylbenzene     20.19  105  3447285   25.022 ng        99
    83) n-Decane                   20.26   57  1948816   25.461 ng        95
    84) Benzyl Chloride            20.31   91  3238797   28.639 ng        97
    85) 1,3-Dichlorobenzene        20.33  146  2159505   26.207 ng       100
    86) 1,4-Dichlorobenzene        20.39  146  2197123   25.877 ng       100
    87) sec-Butylbenzene           20.42  105  4689902   25.680 ng        99
    88) 4-Isopropyltoluene (p-...  20.56  119  4229096   25.572 ng        99
    89) 1,2,3-Trimethylbenzene     20.56  105  3517547   25.890 ng        98
    90) 1,2-Dichlorobenzene        20.68  146  2059043   26.528 ng       100
    91) d-Limonene                 20.68   68  1407838   24.915 ng        93
    92) 1,2-Dibromo-3-Chloropr...  21.06  157   817941   28.977 ng        91
    93) n-Undecane                 21.34   57  2105028   28.259 ng        95
    94) 1,2,4-Trichlorobenzene     22.17  180  1731961   29.544 ng       100
    95) Naphthalene                22.28  128  5155591   26.079 ng       100
    96) n-Dodecane                 22.25   57  2126691   29.240 ng        94
    97) Hexachlorobutadiene        22.59  225  1061918   27.840 ng       100
    98) Cyclohexanone              18.41   55  1494060   24.118 ng        95
    99) tert-Butylbenzene          20.19  119  3311472   25.270 ng        98
   100) n-Butylbenzene             20.92   91  3853801   25.581 ng        99
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111811.D
  Acq On    : 11 Jun 2018  12:39                       Operator: WA
  Sample    : LCS R16061118_25ng
  Misc      : S31-04201801/S31-05311801 (6/29)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 13:49:06 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111818.D
  Acq On    : 11 Jun 2018  17:17                       Operator: WA
  Sample    : P1802915-004dup (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:05:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   345753   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1509790   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   656961   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   453242   11.597 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   92.80% 
    57) Toluene-d8 (SS2)           15.87   98  1408548   12.346 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.80% 
    73) Bromofluorobenzene (SS3)   19.09  174   469430   12.961 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.68% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42    89422    1.852 ng        98
     3) Dichlorodifluoromethan...   4.21   85   956504   12.442 ng        99
     4) Chloromethane               4.52   50     8795      .D.
     5) 1,2-Dichloro-1,1,2,2-t...   4.80  135     1892      .D.
     6) Vinyl Chloride              4.95   62      537      .D.
     7) 1,3-Butadiene               5.22   54      762      .D.
     8) Bromomethane                5.70   94      530      .D.
     9) Chloroethane                6.04   64      917      .D.
    10) Ethanol                     6.42   45  1534572   46.431 ng       100
    11) Acetonitrile                6.70   41    68089    0.786 ng        96
    12) Acrolein                    6.89   56    28226    1.010 ng       100
    13) Acetone                     7.09   58  1215776   36.101 ng   #    75
    14) Trichlorofluoromethane      7.35  101   667482   10.268 ng       100
    15) 2-Propanol (Isopropanol)    7.61   45   599742    5.649 ng        98
    16) Acrylonitrile               7.96   53    12545      .D.
    17) 1,1-Dichloroethene          8.34   96      413      .D.
    18) 2-Methyl-2-Propanol (t...   8.55   59    16908      .D.
    19) Methylene Chloride          8.58   84     8802      .D.
    20) 3-Chloro-1-propene (Al...   8.73   41      520      .D.
    21) Trichlorotrifluoroethane    8.99  151    61153    1.710 ng        92
    22) Carbon Disulfide            8.84   76    27794      .D.
    23) trans-1,2-Dichloroethene    9.86   61      742      .D.
    24) 1,1-Dichloroethane         10.15   63     6905      .D.
    25) Methyl tert-Butyl Ether    10.23   73     1129      .D.
    26) Vinyl Acetate               0.00   86        0      .D. d
    27) 2-Butanone (ME )           10.61   72   433053   14.862 ng   #    77
    28) cis-1,2-Dichloroethene     11.14   61    26796    0.462 ng        90
    29) Diisopropyl Ether          11.42   87     3853      .D.
    30) Ethyl Acetate              11.44   61    33520    2.137 ng        97
    31) n-He ane                   11.41   57   359449    5.530 ng        97
    32) Chloroform                 11.49   83    18550      .D.
    34) Tetrahydrofuran (THF)      11.88   72   791334   27.026 ng   #    87
    35) Ethyl tert-Butyl Ether     12.02   87      118      .D.
    36) 1,2-Dichloroethane         12.29   62     3549      .D.
    38) 1,1,1-Trichloroethane      12.57   97      122      .D.
    39) Isopropyl Acetate          12.98   61     2051      .D.
    40) 1-Butanol                   0.00   56        0      .D. d
    41) Benzene                    13.04   78   245891    1.418 ng        99
    42) Carbon Tetrachloride       13.20  117    11133      .D.
    43) Cyclohe ane                13.32   84    52931    0.858 ng        86
    44) tert-Amyl Methyl Ether     13.72   73     8627      .D.
    45) 1,2-Dichloropropane        13.90   63      408      .D.
    46) Bromodichloromethane       14.09   83     8138      .D.
    47) Trichloroethene            14.13  130    52817    1.216 ng        99
    48) 1,4-Dio ane                14.13   88      645      .D.
    49) 2,2,4-Trimethylpentane...   0.00   57        0      .D. d
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111818.D
  Acq On    : 11 Jun 2018  17:17                       Operator: WA
  Sample    : P1802915-004dup (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:05:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100      509      .D.
    51) n-Heptane                  14.45   71   103155    2.601 ng        93
    52) cis-1,3-Dichloropropene    14.89   75     1403      .D.
    53) 4-Methyl-2-pentanone       15.02   58    41412    1.007 ng   #    88
    54) trans-1,3-Dichloropropene  15.51   75     1695      .D.
    55) 1,1,2-Trichloroethane      15.59   97     1011      .D.
    58) Toluene                    15.97   91  1745116   11.479 ng        99
    59) 2-He anone                 16.21   43    31594      .D.
    60) Dibromochloromethane        0.00  129        0      .D.
    61) 1,2-Dibromoethane           0.00  107        0      .D.
    62) n-Butyl Acetate            16.83   43    38471      .D.
    63) n-Octane                   16.96   57    30542    0.917 ng        89
    64) Tetrachloroethene          17.11  166     1383      .D.
    65) Chlorobenzene              17.79  112     5528      .D.
    66) Ethylbenzene               18.11   91   457220    2.620 ng        97
    67) m-  p- ylenes             18.26   91  1085506    8.179 ng        98
    68) Bromoform                   0.00  173        0      .D.
    69) Styrene                    18.59  104   131100    1.239 ng        99
    70) o- ylene                   18.69   91   336572    2.498 ng        98
    71) n- onane                   18.87   43   127480    1.658 ng        91
    72) 1,1,2,2-Tetrachloroethane  18.69   83     1681      .D.
    74) Cumene                     19.20  105    23369      .D.
    75) alpha-Pinene               19.54   93   281517    3.138 ng   #     1
    76) n-Propylbenzene            19.64   91    67331      .D.
    77) 3-Ethyltoluene              0.00  105        0      .D. d
    78) 4-Ethyltoluene             19.77  105    66947      .D.
    79) 1,3,5-Trimethylbenzene     19.83  105    50712      .D.
    80) alpha-Methylstyrene        19.97  118     1860      .D.
    81) 2-Ethyltoluene             20.00  105    55798      .D.
    82) 1,2,4-Trimethylbenzene     20.19  105   195664    1.402 ng        88
    83) n-Decane                    0.00   57        0      .D. d
    84) Benzyl Chloride            20.39   91     4507      .D.
    85) 1,3-Dichlorobenzene        20.32  146      467      .D.
    86) 1,4-Dichlorobenzene        20.39  146    36567      .D.
    87) sec-Butylbenzene           20.42  105    10712      .D.
    88) 4-Isopropyltoluene (p-...  20.56  119    22496      .D.
    89) 1,2,3-Trimethylbenzene     20.56  105    51753      .D.
    90) 1,2-Dichlorobenzene        20.68  146      661      .D.
    91) d-Limonene                 20.68   68    76796    1.342 ng        92
    92) 1,2-Dibromo-3-Chloropr...   0.00  157        0      .D.
    93) n-Undecane                  0.00   57        0      .D. d
    94) 1,2,4-Trichlorobenzene     22.17  180      403      .D.
    95) aphthalene                22.28  128    66155      .D.
    96) n-Dodecane                  0.00   57        0      .D. d
    97) He achlorobutadiene         0.00  225        0      .D.
    98) Cyclohe anone               0.00   55        0      .D. d
    99) tert-Butylbenzene          20.19  119    24998      .D.
   100) n-Butylbenzene             20.91   91    26900      .D.
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111818.D
  Acq On    : 11 Jun 2018  17:17                       Operator: WA
  Sample    : P1802915-004dup (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:05:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111818.D
  Acq On    : 11 Jun 2018  17:17                       Operator: WA
  Sample    : P1802915-004dup (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:05:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   345753   12.500 ng     -0.02
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1509790   12.500 ng     -0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   656961   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   453242   11.597 ng     -0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   92.80% 
    57) Toluene-d8 (SS2)           15.87   98  1408548   12.346 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   98.80% 
    73) Bromofluorobenzene (SS3)   19.09  174   469430   12.961 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.68% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42    89422    1.852 ng        98
     3) Dichlorodifluoromethan...   4.21   85   956504   12.442 ng        99
    10) Ethanol                     6.42   45  1534572   46.431 ng       100
    11) Acetonitrile                6.70   41    68089    0.786 ng        96
    12) Acrolein                    6.89   56    28226    1.010 ng       100
    13) Acetone                     7.09   58  1215776   36.101 ng   #    75
    14) Trichlorofluoromethane      7.35  101   667482   10.268 ng       100
    15) 2-Propanol (Isopropanol)    7.61   45   599742    5.649 ng        98
    21) Trichlorotrifluoroethane    8.99  151    61153    1.710 ng        92
    27) 2-Butanone (MEK)           10.61   72   433053   14.862 ng   #    77
    28) cis-1,2-Dichloroethene     11.14   61    26796    0.462 ng        90
    30) Ethyl Acetate              11.44   61    33520    2.137 ng        97
    31) n-Hexane                   11.41   57   359449    5.530 ng        97
    34) Tetrahydrofuran (THF)      11.88   72   791334   27.026 ng   #    87
    41) Benzene                    13.04   78   245891    1.418 ng        99
    43) Cyclohexane                13.32   84    52931    0.858 ng        86
    47) Trichloroethene            14.13  130    52817    1.216 ng        99
    51) n-Heptane                  14.45   71   103155    2.601 ng        93
    53) 4-Methyl-2-pentanone       15.02   58    41412    1.007 ng   #    88
    58) Toluene                    15.97   91  1745116   11.479 ng        99
    63) n-Octane                   16.96   57    30542    0.917 ng        89
    66) Ethylbenzene               18.11   91   457220    2.620 ng        97
    67) m- & p-Xylenes             18.26   91  1085506    8.179 ng        98
    69) Styrene                    18.59  104   131100    1.239 ng        99
    70) o-Xylene                   18.69   91   336572    2.498 ng        98
    71) n-Nonane                   18.87   43   127480    1.658 ng        91
    75) alpha-Pinene               19.54   93   281517    3.138 ng   #     1
    82) 1,2,4-Trimethylbenzene     20.19  105   195664    1.402 ng        88
    91) d-Limonene                 20.68   68    76796    1.342 ng        92
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111818.D
  Acq On    : 11 Jun 2018  17:17                       Operator: WA
  Sample    : P1802915-004dup (1000mL)
  Misc      : S31-04201801
  ALS Vial  : 4   Sample Multiplier: 1

  Quant Time: Jun 14 11:05:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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#2
Propene
Concen:    1.85 ng
RT:   4.04 min  Scan# 100
Delta R.T.  -0.005 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 42 Resp:   89422
Ion  Ratio  Lower  Upper
 42  100
 39  103.3   86.8  126.8 
 41  148.3  130.4  170.4 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 105 (4.064 min): 05291828.D\data.ms (-96) (-)
41

38
6044

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 100 (4.037 min): 06111818.D\data.ms
41

38
5144 60 6735

25 30 35 40 45 50 55 60 65 70 75
0

50

m/z-->

Abundance Scan 100 (4.037 min): 06111818.D\data.ms (-55) (-)
41

38
51 60 6735

4.00 4.05
0

20000

40000

60000

80000

100000

Time-->

Abundance

 4.037

#3
Dichlorodifluoromethane (CFC 12)
Concen:   12.44 ng
RT:   4.21 min  Scan# 131
Delta R.T.  0.000 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 85 Resp:  956504
Ion  Ratio  Lower  Upper
 85  100
 87   32.4   12.6   52.6 
101    8.6    0.0   29.1 
103    5.6    0.0   25.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 132 (4.213 min): 05181807.D\data.ms (-118) (-)
85

50 10135 66 1207442

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 131 (4.207 min): 06111818.D\data.ms
85

50 10135 66 12243

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 131 (4.207 min): 06111818.D\data.ms (-86) (-)
85

50 10135 6643 120
4.10 4.15 4.20 4.25 4.30

0

100000

200000

300000

400000

500000

Time-->

Abundance
 4.207
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#10
Ethanol
Concen:   46.43 ng
RT:   6.42 min  Scan# 533
Delta R.T.  -0.099 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 45 Resp: 1534572
Ion  Ratio  Lower  Upper
 45  100
 46   37.1   17.2   57.2 

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 540 (6.456 min): 05291828.D\data.ms (-533) (-)
45

43

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 533 (6.418 min): 06111818.D\data.ms
45

43
41 47

30 32 34 36 38 40 42 44 46 48 50 52 54 56
0

50

m/z-->

Abundance Scan 533 (6.418 min): 06111818.D\data.ms (-506) (-)
45

43
41 47

6.20 6.40 6.60 6.80 7.00
0

100000

200000

300000

400000

500000

Time-->

Abundance
 6.418

#11
Acetonitrile
Concen:    0.79 ng
RT:   6.70 min  Scan# 584
Delta R.T.  -0.060 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 41 Resp:   68089
Ion  Ratio  Lower  Upper
 41  100
 40   55.9   33.1   73.1 

Ref

Raw

Sub

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 588 (6.720 min): 05181807.D\data.ms (-573) (-)
41

39

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 584 (6.698 min): 06111818.D\data.ms
41

39
4543

28 30 32 34 36 38 40 42 44 46 48 50 52 54
0

50

m/z-->

Abundance Scan 584 (6.698 min): 06111818.D\data.ms (-559) (-)
41

39

6.60 6.80 7.00
0

50000

100000

150000

Time-->

Abundance

 6.698
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#12
Acrolein
Concen:    1.01 ng
RT:   6.89 min  Scan# 619
Delta R.T.  -0.027 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 56 Resp:   28226
Ion  Ratio  Lower  Upper
 56  100
 55   69.9   49.7   89.7 

Ref

Raw

Sub

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 620 (6.896 min): 05181807.D\data.ms (-608) (-)
56

5337 39 42 44 46 58

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 619 (6.891 min): 06111818.D\data.ms
56

38 5340 4436

30 35 40 45 50 55 60 65
0

50

m/z-->

Abundance Scan 619 (6.891 min): 06111818.D\data.ms (-579) (-)
56

5337

6.80 6.90 7.00 7.10
0

10000

20000

30000

40000

Time-->

Abundance

 6.891

#13
Acetone
Concen:   36.10 ng
RT:   7.09 min  Scan# 655
Delta R.T.  -0.060 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 58 Resp: 1215776
Ion  Ratio  Lower  Upper
 58  100
 43  319.6  242.9  302.9#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 660 (7.116 min): 05181807.D\data.ms (-647) (-)
43

58

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 655 (7.089 min): 06111818.D\data.ms
43

58

83 97 119 133 15467

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 655 (7.089 min): 06111818.D\data.ms (-621) (-)
43

58

83 98 119 132 15267
7.00 7.20 7.40

0

500000

1000000

Time-->

Abundance

 7.089
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#14
Trichlorofluoromethane
Concen:   10.27 ng
RT:   7.35 min  Scan# 702
Delta R.T.  -0.016 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion:101 Resp:  667482
Ion  Ratio  Lower  Upper
101  100
103   64.7   44.9   84.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 703 (7.353 min): 05181807.D\data.ms (-688) (-)
101

664735 82 1197454

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 702 (7.347 min): 06111818.D\data.ms
101

6635 47 82 11958

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 702 (7.347 min): 06111818.D\data.ms (-660) (-)
101

6635 47 82 117

7.20 7.30 7.40 7.50
0

50000

100000

150000

200000

250000

Time-->

Abundance
 7.347

#15
2-Propanol (Isopropanol)
Concen:    5.65 ng
RT:   7.61 min  Scan# 750
Delta R.T.  -0.060 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 45 Resp:  599742
Ion  Ratio  Lower  Upper
 45  100
 43   16.5    0.0   37.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 753 (7.627 min): 05181807.D\data.ms (-740) (-)
45

59 85 103 15136

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 750 (7.611 min): 06111818.D\data.ms
45

59 68 8136

30 40 50 60 70 80 90 100 110 120 130 140 150
0

50

m/z-->

Abundance Scan 750 (7.611 min): 06111818.D\data.ms (-716) (-)
45

59 68 8136
7.40 7.60 7.80 8.00

0

50000

100000

150000

200000

Time-->

Abundance
 7.611

06111818.D  R16051818.M      Thu Jun 14 11:05:57 2018 Page 6



#21
Trichlorotrifluoroethane
Concen:    1.71 ng
RT:   8.99 min  Scan# 1000
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion:151 Resp:   61153
Ion  Ratio  Lower  Upper
151  100
101  123.1   94.6  134.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1001 (8.991 min): 05181807.D\data.ms (-983) (-)
101 151

85

66 1164735 132 167 186

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1000 (8.986 min): 06111818.D\data.ms
101 151

85

66 1164735 132

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1000 (8.986 min): 06111818.D\data.ms (-957) (-)
101 151

85

66 1164735 132

8.90 9.00 9.10
0

5000

10000

15000

20000

25000

Time-->

Abundance

 8.986

#27
2-Butanone (MEK)
Concen:   14.86 ng
RT:  10.61 min  Scan# 1296
Delta R.T.  -0.033 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 72 Resp:  433053
Ion  Ratio  Lower  Upper
 72  100
 43  399.9  330.0  370.0#

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1298 (10.624 min): 05181807.D\data.ms (-1287) (-)
43

72
57

8146 53

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1296 (10.614 min): 06111818.D\data.ms
43

72
5739 535046 6936

30 35 40 45 50 55 60 65 70 75 80 85
0

50

m/z-->

Abundance Scan 1296 (10.614 min): 06111818.D\data.ms (-1257) (-)
43

72
5739 53504636

10.60 10.80
0

200000

400000

600000

Time-->

Abundance

10.614
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#28
cis-1,2-Dichloroethene
Concen:    0.46 ng
RT:  11.14 min  Scan# 1392
Delta R.T.  -0.016 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 61 Resp:   26796
Ion  Ratio  Lower  Upper
 61  100
 96   77.2   66.3  106.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1393 (11.147 min): 05181807.D\data.ms (-1381) (-)
61

96

35 47 70 8241

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1392 (11.142 min): 06111818.D\data.ms
61

96

4335 49

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1392 (11.142 min): 06111818.D\data.ms (-1350) (-)
61

96

4535

11.10 11.20
0

5000

10000

Time-->

Abundance
11.142

#30
Ethyl Acetate
Concen:    2.14 ng
RT:  11.44 min  Scan# 1446
Delta R.T.  -0.022 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 61 Resp:   33520
Ion  Ratio  Lower  Upper
 61  100
 70   81.8   59.3   99.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 05181807.D\data.ms (-1434) (-)
43

61 70 8755 7736 101

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 06111818.D\data.ms
43

57
70 8649 6337

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 1446 (11.438 min): 06111818.D\data.ms (-1414) (-)
43

57
70 8649 6337

11.40 11.50
0

5000

10000

15000

Time-->

Abundance
11.438
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#31
n-Hexane
Concen:    5.53 ng
RT:  11.41 min  Scan# 1441
Delta R.T.  -0.005 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 57 Resp:  359449
Ion  Ratio  Lower  Upper
 57  100
 56   51.9   40.6   61.0 
 86   13.8   13.0   19.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1445 (11.433 min): 05291828.D\data.ms (-1427) (-)
57

41

86
7150 78

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111818.D\data.ms
57

43

8671
79 131

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1441 (11.411 min): 06111818.D\data.ms (-1396) (-)
57

43

8671
13079

11.30 11.40 11.50
0

50000

100000

150000

Time-->

Abundance
11.411

#34
Tetrahydrofuran (THF)
Concen:   27.03 ng
RT:  11.88 min  Scan# 1526
Delta R.T.  -0.016 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 72 Resp:  791334
Ion  Ratio  Lower  Upper
 72  100
 71   96.6   76.1  116.1 
 42  229.4  179.9  219.9#

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1528 (11.889 min): 05181807.D\data.ms (-1517) (-)
42

72

39
45 505335 56 68

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1526 (11.878 min): 06111818.D\data.ms
42

72

39
45 694936 525533 84

25 30 35 40 45 50 55 60 65 70 75 80 85 90
0

50

m/z-->

Abundance Scan 1526 (11.878 min): 06111818.D\data.ms (-1484) (-)
42

72

39
45 4936 5255 6833

11.80 12.00
0

200000

400000

600000

Time-->

Abundance

11.878
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#41
Benzene
Concen:    1.42 ng
RT:  13.04 min  Scan# 1738
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 78 Resp:  245891
Ion  Ratio  Lower  Upper
 78  100
 77   23.4    3.1   43.1 

Ref

Raw

Sub

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 05291828.D\data.ms (-1724) (-)
78

52
39 63 7357 9144

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 06111818.D\data.ms
78

5239 63 7344 83 925733

30 40 50 60 70 80 90
0

50

m/z-->

Abundance Scan 1738 (13.044 min): 06111818.D\data.ms (-1695) (-)
78

5139 56 63 73 83 924433
12.90 13.00 13.10
0

20000

40000

60000

80000

100000

Time-->

Abundance
13.044

#43
Cyclohexane
Concen:    0.86 ng
RT:  13.32 min  Scan# 1789
Delta R.T.  -0.016 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 84 Resp:   52931
Ion  Ratio  Lower  Upper
 84  100
 69   41.0   15.6   55.6 
 56  124.7   88.8  128.8 

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1792 (13.341 min): 05291828.D\data.ms (-1777) (-)
56 84

41
69

51 7763

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1789 (13.325 min): 06111818.D\data.ms
56 84

41

69

9151 61 7746

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 1789 (13.325 min): 06111818.D\data.ms (-1747) (-)
56 84

41
69

51 9161 7746

13.30 13.40
0

5000

10000

15000

20000

25000

Time-->

Abundance

13.325
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#47
Trichloroethene
Concen:    1.22 ng
RT:  14.13 min  Scan# 1936
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion:130 Resp:   52817
Ion  Ratio  Lower  Upper
130  100
132   97.0   76.0  116.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 05181807.D\data.ms (-1920) (-)
95 130

60

4735 8274

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111818.D\data.ms
13095

60

4735 70 83

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 1936 (14.133 min): 06111818.D\data.ms (-1893) (-)
13095

60

4735 70 82

14.10 14.20
0

5000

10000

15000

20000

Time-->

Abundance
14.133

#51
n-Heptane
Concen:    2.60 ng
RT:  14.45 min  Scan# 1993
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 71 Resp:  103155
Ion  Ratio  Lower  Upper
 71  100
 57   94.1   67.9  107.9 
100   25.8    9.2   49.2 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1996 (14.463 min): 05291828.D\data.ms (-1980) (-)
43

71
57

100
85

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1993 (14.446 min): 06111818.D\data.ms
43

7157

100
85 207

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1993 (14.446 min): 06111818.D\data.ms (-1950) (-)
43

71

10055
85 207

14.40 14.50
0

10000

20000

30000

40000

50000

Time-->

Abundance
14.446
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#53
4-Methyl-2-pentanone
Concen:    1.01 ng
RT:  15.02 min  Scan# 2097
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 58 Resp:   41412
Ion  Ratio  Lower  Upper
 58  100
 43  244.8  181.7  272.5 
 85   37.1   37.8   56.6#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 05181807.D\data.ms (-2086) (-)
43

58

75 100
11287

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 06111818.D\data.ms
43

58

85 100
71 117 207

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2097 (15.018 min): 06111818.D\data.ms (-2054) (-)
5843

85 100

72

14.90 15.00 15.10
0

10000

20000

30000

40000

Time-->

Abundance

15.018

#58
Toluene
Concen:   11.48 ng
RT:  15.97 min  Scan# 2270
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 91 Resp: 1745116
Ion  Ratio  Lower  Upper
 91  100
 92   59.2   39.7   79.7 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2272 (15.981 min): 05291828.D\data.ms (-2258) (-)
91

43
7157

113

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2270 (15.970 min): 06111818.D\data.ms
91

6539 51 77 117 207

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2270 (15.970 min): 06111818.D\data.ms (-2227) (-)
91

6539 51 77 117 207
15.80 15.90 16.00 16.10
0

200000

400000

600000

800000

Time-->

Abundance
15.970
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#63
n-Octane
Concen:    0.92 ng
RT:  16.96 min  Scan# 2450
Delta R.T.  0.000 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 57 Resp:   30542
Ion  Ratio  Lower  Upper
 57  100
 85  105.9   98.2  147.4 
 71   68.9   58.9   88.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2450 (16.959 min): 05291828.D\data.ms (-2441) (-)
43

8557
71

114987850 64 105

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2450 (16.959 min): 06111818.D\data.ms
43

8557
71

1149350

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 2450 (16.959 min): 06111818.D\data.ms (-2414) (-)
43

8557
71

11450 93

16.90 16.95 17.00
0

5000

10000

15000

Time-->

Abundance
16.959

#66
Ethylbenzene
Concen:    2.62 ng
RT:  18.11 min  Scan# 2659
Delta R.T.  -0.005 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 91 Resp:  457220
Ion  Ratio  Lower  Upper
 91  100
106   31.5   12.9   52.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 05291828.D\data.ms (-2643) (-)
91

106

51 776539 98 126

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 06111818.D\data.ms
91

106

51 776539 11758 84 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2659 (18.109 min): 06111818.D\data.ms (-2615) (-)
91

106

51 65 7739 58 84 98
18.00 18.10 18.20

0

100000

200000

300000

Time-->

Abundance

18.109
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#67
m- & p-Xylenes
Concen:    8.18 ng
RT:  18.26 min  Scan# 2686
Delta R.T.  -0.022 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 91 Resp: 1085506
Ion  Ratio  Lower  Upper
 91  100
106   51.4   32.6   72.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2687 (18.263 min): 05291828.D\data.ms (-2669) (-)
91

106

775139 65 98 113 128

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2686 (18.257 min): 06111818.D\data.ms
91

106

775139 65 11784 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2686 (18.257 min): 06111818.D\data.ms (-2654) (-)
91

106

775139 65 84 98
18.10 18.20 18.30 18.40
0

100000

200000

300000

400000

Time-->

Abundance
18.257

#69
Styrene
Concen:    1.24 ng
RT:  18.59 min  Scan# 2747
Delta R.T.  -0.005 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion:104 Resp:  131100
Ion  Ratio  Lower  Upper
104  100
 78   39.7   18.3   58.3 
103   47.0   26.7   66.7 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 05181807.D\data.ms (-2732) (-)
104

78
51

6339 89 96 120

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 06111818.D\data.ms
104

78
51

6339 89 9770 111 119

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2747 (18.593 min): 06111818.D\data.ms (-2712) (-)
104

78
51

63 8939 11712496
18.50 18.60

0

20000

40000

60000

Time-->

Abundance
18.593
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#70
o-Xylene
Concen:    2.50 ng
RT:  18.69 min  Scan# 2764
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 91 Resp:  336572
Ion  Ratio  Lower  Upper
 91  100
106   48.5   30.0   70.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2765 (18.692 min): 05291828.D\data.ms (-2741) (-)
91

106

57 7739 65 12649

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2764 (18.686 min): 06111818.D\data.ms
91

106
57

41 7765 117 12649

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2764 (18.686 min): 06111818.D\data.ms (-2721) (-)
91

106
57

45 776537 118 126
18.60 18.70 18.80

0

50000

100000

150000

Time-->

Abundance
18.686

#71
n-Nonane
Concen:    1.66 ng
RT:  18.87 min  Scan# 2797
Delta R.T.  -0.005 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 43 Resp:  127480
Ion  Ratio  Lower  Upper
 43  100
 57   89.9   77.9  117.9 
 85   33.0   20.8   60.8 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 05291828.D\data.ms (-2789) (-)
43 57

85
71

99 1287850 111 120

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 06111818.D\data.ms
43 57

8571
99 128108 117

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 2797 (18.868 min): 06111818.D\data.ms (-2762) (-)
43

57
85

71
99 128

18.80 18.85 18.90
0

20000

40000

60000

80000

Time-->

Abundance
18.868
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#75
alpha-Pinene
Concen:    3.14 ng
RT:  19.54 min  Scan# 2920
Delta R.T.  0.000 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 93 Resp:  281517
Ion  Ratio  Lower  Upper
 93  100
 77  129.6    9.1   49.1#

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 05181807.D\data.ms (-2909) (-)
93

77
41 1211056753 13611385

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111818.D\data.ms
93

77
41 12110553 67 13685

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 2920 (19.544 min): 06111818.D\data.ms (-2875) (-)
93

77
12139 1056753 136

19.50 19.60
0

50000

100000

150000

Time-->

Abundance
19.544

#82
1,2,4-Trimethylbenzene
Concen:    1.40 ng
RT:  20.19 min  Scan# 3037
Delta R.T.  -0.011 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion:105 Resp:  195664
Ion  Ratio  Lower  Upper
105  100
120   47.4   36.4   76.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
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#91
d-Limonene
Concen:    1.34 ng
RT:  20.68 min  Scan# 3127
Delta R.T.  0.000 min
Lab File:   06111818.D
Acq: 11 Jun 2018  17:17

Tgt Ion: 68 Resp:   76796
Ion  Ratio  Lower  Upper
 68  100
 93   67.9   54.6   94.6 
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                                        Response Factor Report GCMS-16

  Method Path : I:\MS16\METHODS\
  Method File : R16051818.M
  Title     : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  Last Update  : Fri May 18 10:36:37 2018
  Response Via : Initial Calibration

  Calibration Files
  0.10=05181802.D  0.20=05181803.D  0.40=05181804.D  1.0 =05181805.D  5.0 =05181806.D  25  =05181
  100 =05181809.D

        Compound           0.10  0.20  0.40  1.0   5.0   25    50    100   Avg      %RSD
  --------------------------------------------------------------------------------------

  1) IR  Bromochloromethane... ----------------ISTD---------------------
  2) T   Propene                 1.946 1.925 1.712 1.827 1.626 1.591 1.595 1.746    8.77 
  3) T   Dichlorodifluo... 3.333 3.040 3.123 2.744 2.791 2.631 2.426 2.147 2.779   13.87 
  4) T   Chloromethane     3.196 2.889 2.755 2.612 2.314 2.411 2.084 1.523 2.473   20.94 
  5) T   1,2-Dichloro-1... 1.841 1.594 1.672 1.478 1.491 1.429 1.344 1.257 1.513   12.30 
  6) T   Vinyl Chloride    2.933 2.617 2.739 2.438 2.460 2.321 2.163 1.988 2.457   12.47 
  7) T   1,3-Butadiene     2.057 1.841 1.820 1.765 1.768 1.742 1.616 1.459 1.759    9.86 
  8) T   Bromomethane      1.609 1.477 1.510 1.366 1.369 1.336 1.267 1.218 1.394    9.34 
  9) T   Chloroethane      1.348 1.212 1.261 1.140 1.141 1.102 1.051 1.020 1.159    9.46 
 10) T   Ethanol           1.435 1.262 1.241 1.206 1.179 1.172 1.080 0.984 1.195   11.09 
 11) T   Acetonitrile      3.738 3.302 3.330 3.082 3.076 2.975 2.834 2.731 3.134   10.20 
 12) T   Acrolein          1.152 1.046 1.048 1.000 1.036 0.973 0.930 0.895 1.010    7.90 
 13) T   Acetone           1.597 1.351 1.366 1.224 1.221 1.122 1.003 0.856 1.218   18.87 
 14) T   Trichlorofluor... 2.875 2.509 2.594 2.233 2.321 2.181 2.074 2.015 2.350   12.37 
 15) T   2-Propanol (Is... 4.598 4.155 4.215 3.952 3.863 3.960 3.433 2.531 3.838   16.24 
 16) T   Acrylonitrile     2.283 2.131 2.240 2.132 2.164 2.117 2.013 1.955 2.129    5.06 
 17) T   1,1-Dichloroet... 1.614 1.463 1.541 1.373 1.416 1.383 1.318 1.291 1.425    7.72 
 18) T   2-Methyl-2-Pro... 4.366 3.954 4.065 3.781 3.925 3.783 3.527 2.708 3.764   13.04 
 19) T   Methylene Chlo... 1.900 1.698 1.706 1.512 1.520 1.473 1.403 1.343 1.569   11.77 
 20) T   3-Chloro-1-pro... 2.660 2.244 2.180 2.098 2.182 2.188 2.089 2.010 2.206    8.94 
 21) T   Trichlorotrifl... 1.553 1.348 1.417 1.245 1.258 1.216 1.166 1.141 1.293   10.72 
 22) T   Carbon Disulfide        6.032 6.165 5.533 5.647 5.482 5.144 4.873 5.554    8.21 
 23) T   trans-1,2-Dich... 2.499 2.206 2.284 2.124 2.153 2.089 1.999 1.920 2.159    8.25 
 24) T   1,1-Dichloroet... 3.093 2.865 2.940 2.643 2.682 2.570 2.455 2.373 2.703    9.13 
 25) T   Methyl tert-Bu... 5.196 4.576 4.743 4.261 4.352 4.148 3.952 3.759 4.373   10.49 
 26) T   Vinyl Acetate     0.337 0.314 0.329 0.315 0.332 0.335 0.314 0.276 0.319    6.22 
 27) T   2-Butanone (MEK)  1.180 1.104 1.141 1.008 1.066 1.018 0.972 0.938 1.053    8.00 
 28) T   cis-1,2-Dichlo... 2.408 2.197 2.273 2.071 2.080 2.013 1.911 1.835 2.099    8.99 
 29) T   Diisopropyl Ether 1.444 1.318 1.316 1.149 1.154 1.094 1.019 0.910 1.175   14.91 
 30) T   Ethyl Acetate     0.650 0.573 0.630 0.554 0.591 0.563 0.521 0.454 0.567   10.89 
 31) T   n-Hexane                2.746 2.849 2.347 2.461 2.179 2.037 1.831 2.350   15.67 
 32) T   Chloroform        3.010 2.656 2.758 2.461 2.500 2.402 2.270 2.170 2.529   10.76 
 33) S   1,2-Dichloroet... 1.462 1.436 1.435 1.401 1.421 1.396 1.383 1.371 1.413    2.18 
 34) T   Tetrahydrofura... 1.309 1.116 1.108 0.991 1.032 1.008 0.965 0.938 1.059   11.28 
 35) T   Ethyl tert-But... 1.988 1.754 1.875 1.651 1.693 1.639 1.568 1.502 1.709    9.35 
 36) T   1,2-Dichloroet... 2.189 1.935 1.993 1.777 1.794 1.710 1.623 1.555 1.822   11.42 

 37) IR  1,4-Difluorobenzen... ----------------ISTD---------------------
 38) T   1,1,1-Trichlor... 0.561 0.506 0.510 0.478 0.468 0.462 0.437 0.424 0.481    9.17 
 39) T   Isopropyl Acetate 0.261 0.241 0.246 0.227 0.228 0.225 0.209 0.191 0.229    9.61 
 40) T   1-Butanol         0.387 0.350 0.368 0.407 0.426 0.394 0.361 0.308 0.375    9.82 
 41) T   Benzene           1.911 1.667 1.546 1.409 1.365 1.315 1.219 1.057 1.436   18.65 
 42) T   Carbon Tetrach... 0.477 0.418 0.428 0.408 0.404 0.407 0.385 0.374 0.412    7.58 
 43) T   Cyclohexane       0.606 0.547 0.557 0.518 0.505 0.495 0.456 0.404 0.511   12.23 
 44) T   tert-Amyl Meth... 1.175 1.029 1.047 0.982 0.971 0.963 0.907 0.849 0.990    9.88 
 45) T   1,2-Dichloropr... 0.424 0.377 0.379 0.349 0.348 0.340 0.325 0.317 0.358    9.73 
 46) T   Bromodichlorom... 0.493 0.444 0.456 0.438 0.442 0.443 0.419 0.400 0.442    6.05 
 47) T   Trichloroethene   0.423 0.378 0.379 0.356 0.350 0.346 0.328 0.317 0.360    9.34 
 48) T   1,4-Dioxane       0.321 0.300 0.309 0.288 0.289 0.288 0.273 0.259 0.291    6.73 
 49) T   2,2,4-Trimethy... 1.821 1.628 1.637 1.541 1.493 1.461 1.338 1.191 1.514   12.78 
 50) T   Methyl Methacr... 0.150 0.136 0.140 0.133 0.136 0.135 0.128 0.121 0.135    6.18 
 51) T   n-Heptane         0.410 0.361 0.364 0.321 0.315 0.299 0.283 0.274 0.328   14.07 
 52) T   cis-1,3-Dichlo... 0.569 0.529 0.543 0.525 0.547 0.551 0.525 0.505 0.537    3.73 
 53) T   4-Methyl-2-pen... 0.375 0.354 0.358 0.343 0.342 0.338 0.318 0.295 0.340    7.24 
 54) T   trans-1,3-Dich... 0.471 0.438 0.459 0.453 0.483 0.494 0.476 0.465 0.467    3.81 
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 55) T   1,1,2-Trichlor... 0.377 0.339 0.350 0.327 0.326 0.322 0.306 0.296 0.330    7.64 

 56) IR  Chlorobenzene-d5 (... ----------------ISTD---------------------
 57) S   Toluene-d8 (SS2)  2.160 2.168 2.169 2.161 2.182 2.170 2.173 2.183 2.171    0.40 
 58) T   Toluene                 3.317 3.252 2.946 2.897 2.811 2.624 2.402 2.893   11.22 
 59) T   2-Hexanone        2.046 1.827 1.834 1.763 1.751 1.693 1.582 1.475 1.747    9.86 
 60) T   Dibromochlorom... 0.835 0.763 0.804 0.769 0.815 0.831 0.791 0.767 0.797    3.61 
 61) T   1,2-Dibromoethane 0.890 0.811 0.831 0.791 0.802 0.804 0.765 0.747 0.805    5.37 
 62) T   n-Butyl Acetate   2.275 1.980 2.015 1.934 1.950 1.927 1.809 1.687 1.947    8.70 
 63) T   n-Octane          0.738 0.665 0.688 0.627 0.628 0.612 0.575 0.538 0.634    9.98 
 64) T   Tetrachloroethene 0.920 0.832 0.858 0.781 0.787 0.783 0.744 0.722 0.803    7.97 
 65) T   Chlorobenzene     2.304 2.043 2.056 1.923 1.905 1.865 1.759 1.666 1.940   10.16 
 66) T   Ethylbenzene      4.091 3.511 3.529 3.289 3.308 3.249 2.993 2.592 3.320   13.07 
 67) T   m- & p-Xylenes    3.369 2.685 2.680 2.513 2.492 2.431 2.202 1.829 2.525   17.46 
 68) T   Bromoform         0.629 0.605 0.628 0.626 0.682 0.723 0.689 0.669 0.656    6.17 
 69) T   Styrene           2.260 2.025 2.078 2.015 2.063 2.057 1.898 1.712 2.014    7.81 
 70) T   o-Xylene          3.094 2.714 2.794 2.626 2.572 2.509 2.270 1.930 2.564   13.60 
 71) T   n-Nonane          1.719 1.572 1.593 1.510 1.491 1.430 1.289 1.098 1.463   13.22 
 72) T   1,1,2,2-Tetrac... 1.449 1.368 1.412 1.357 1.351 1.338 1.220 1.052 1.319    9.60 
 73) S   Bromofluoroben... 0.689 0.690 0.686 0.691 0.693 0.696 0.685 0.683 0.689    0.61 
 74) T   Cumene            3.808 3.490 3.514 3.296 3.280 3.221 2.906 2.423 3.242   13.00 
 75) T   alpha-Pinene      1.937 1.784 1.798 1.682 1.744 1.713 1.585 1.412 1.707    9.16 
 76) T   n-Propylbenzene   4.642 4.249 4.255 4.046 3.986 3.872 3.435 2.646 3.891   15.71 
 77) T   3-Ethyltoluene    3.660 3.376 3.464 3.319 3.300 3.419 2.956 2.341 3.229   12.69 
 78) T   4-Ethyltoluene    3.554 3.161 3.220 3.151 3.097 2.811 2.601 2.235 2.979   13.84 
 79) T   1,3,5-Trimethy... 3.001 2.734 2.793 2.718 2.695 2.622 2.358 2.027 2.618   11.40 
 80) T   alpha-Methylst... 1.466 1.381 1.464 1.427 1.475 1.448 1.318 1.163 1.393    7.67 
 81) T   2-Ethyltoluene    3.806 3.328 3.425 3.308 3.209 3.096 2.740 2.276 3.149   14.71 
 82) T   1,2,4-Trimethy... 3.357 2.800 2.834 2.781 2.737 2.647 2.262 1.821 2.655   16.96 
 83) T   n-Decane          1.653 1.519 1.551 1.586 1.557 1.487 1.333 1.113 1.475   11.74 
 84) T   Benzyl Chloride                     2.025 2.307 2.440 2.235 1.890 2.179   10.11 
 85) T   1,3-Dichlorobe... 1.908 1.664 1.668 1.626 1.606 1.581 1.411 1.240 1.588   12.34 
 86) T   1,4-Dichlorobe... 1.971 1.706 1.716 1.690 1.655 1.599 1.456 1.296 1.636   12.15 
 87) T   sec-Butylbenzene  4.151 3.781 3.863 3.732 3.655 3.509 3.054 2.411 3.519   15.54 
 88) T   4-Isopropyltol... 3.683 3.426 3.534 3.472 3.428 3.200 2.681 2.073 3.187   17.02 
 89) T   1,2,3-Trimethy... 3.006 2.757 2.854 2.805 2.776 2.657 2.271 1.820 2.618   14.76 
 90) T   1,2-Dichlorobe... 1.786 1.576 1.596 1.569 1.558 1.494 1.303 1.083 1.496   14.24 
 91) T   d-Limonene        1.213 1.129 1.181 1.152 1.175 1.136 0.968 0.759 1.089   14.00 
 92) T   1,2-Dibromo-3-... 0.516 0.486 0.537 0.545 0.587 0.593 0.560 0.529 0.544    6.59 
 93) T   n-Undecane        1.359 1.248 1.325 1.645 1.671 1.610 1.443 1.184 1.435   13.07 
 94) T   1,2,4-Trichlor... 1.203 1.031 1.075 1.163 1.202 1.190 1.124 1.048 1.130    6.26 
 95) T   Naphthalene       4.456 3.825 3.942 4.082 4.183 3.886 3.441 2.663 3.810   14.40 
 96) T   n-Dodecane                    0.949 1.612 1.688 1.556 1.423 1.182 1.402   20.27 
 97) T   Hexachlorobuta... 0.778 0.736 0.741 0.728 0.743 0.759 0.720 0.676 0.735    4.08 
 98) T   Cyclohexanone     1.382 1.220 1.244 1.221 1.204 1.171 1.093 1.016 1.194    9.07 
 99) T   tert-Butylbenzene 3.009 2.758 2.780 2.665 2.649 2.500 2.124 1.717 2.525   16.42 
100) T   n-Butylbenzene    3.347 3.054 3.133 3.076 3.054 2.916 2.568 2.077 2.903   13.78 
 ----------------------------------------------------------------------------
 (#) = Out of Range
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                            Calibration Status Report  GCMS-16

  Method       : I:\MS16\METHODS\R16051818.M (RTE Integrator)
  Title        : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  Last Update  : Fri May 18 10:36:37 2018
  Response via : Initial Calibration

 #  ID   Conc   ISTD   Path\File
                Conc
 -- ---- ----   ----   -------------------------------------------------
  2 0.10   13    13    I:\MS16\DATA\2018_05\18\05181802.D
  3 0.20   13    13    I:\MS16\DATA\2018_05\18\05181803.D
  4 0.40   13    13    I:\MS16\DATA\2018_05\18\05181804.D
  5 1.0    13    13    I:\MS16\DATA\2018_05\18\05181805.D
  6 5.0    13    13    I:\MS16\DATA\2018_05\18\05181806.D
  7 25     13    13    I:\MS16\DATA\2018_05\18\05181807.D
  8 50     13    13    I:\MS16\DATA\2018_05\18\05181808.D

 #  ID   Update Time           Quant Time          Acquisition Time
 -- --   --------------------  -----------------   ---------------------
  2 0.10  May 18 10:35 2018    May 18 10:31 2018   18 May 2018  00:57 
  3 0.20  May 18 10:35 2018    May 18 10:31 2018   18 May 2018   1:30 
  4 0.40  May 18 10:35 2018    May 18 10:31 2018   18 May 2018   2:04 
  5 1.0   May 18 10:36 2018    May 18 10:31 2018   18 May 2018   2:37 
  6 5.0   May 18 10:36 2018    May 18 10:31 2018   18 May 2018   3:10 
  7 25    May 18 10:36 2018    May 18 10:31 2018   18 May 2018   3:43 
  8 50    May 18 10:36 2018    May 18 10:31 2018   18 May 2018   4:16 

  R16051818.M                 Fri May 18 11:29:41 2018
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181802.D
  Acq On    : 18 May 2018  00:57                       Operator: LH
  Sample    : 0.1ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:29 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   374568   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1623893   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   762684   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.16   65   547573   13.725 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  109.84% 
    57) Toluene-d8 (SS2)           15.87   98  1647144   11.060 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   88.48% 
    73) Bromofluorobenzene (SS3)   19.09  174   525381    9.773 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   78.16% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.08   42     6825    0.178 ng        99
     3) Dichlorodifluoromethan...   4.24   85    10466    0.144 ng        98
     4) Chloromethane               4.54   50     9633    0.177 ng        97
     5) 1,2-Dichloro-1,1,2,2-t...   4.81  135     5634    0.132 ng        94
     6) Vinyl Chloride              4.98   62     9070    0.154 ng        97
     7) 1,3-Butadiene               5.25   54     6529    0.158 ng        92
     8) Bromomethane                5.71   94     4787    0.137 ng        99
     9) Chloroethane                6.05   64     4089    0.153 ng        95
    10) Ethanol                     6.41   45    22667    0.886 ng        95
    11) Acetonitrile                6.71   41    11861    0.180 ng        97
    12) Acrolein                    6.91   56     3637    0.167 ng        97
    13) Acetone                     7.12   58    25471    0.912 ng        84
    14) Trichlorofluoromethane      7.36  101     9053    0.145 ng        97
    15) 2-Propanol (Isopropanol)    7.64   45    29032    0.339 ng        88
    16) Acrylonitrile               7.90   53     7225    0.155 ng       100
    17) 1,1-Dichloroethene          8.35   96     5133    0.141 ng   #    80
    18) 2-Methyl-2-Propanol (t...   8.55   59    27734    0.306 ng        93
    19) Methylene Chloride          8.57   84     6025    0.153 ng        80
    20) 3-Chloro-1-propene (Al...   8.73   41     8400    0.181 ng        79
    21) Trichlorotrifluoroethane    8.99  151     4899    0.136 ng        90
    22) Carbon Disulfide            8.85   76    21824    0.157 ng        98
    23) trans-1,2-Dichloroethene    9.86   61     8094    0.162 ng        85
    24) 1,1-Dichloroethane         10.11   63     9471    0.150 ng        97
    25) Methyl tert-Butyl Ether    10.22   73    16659    0.157 ng        95
    26) Vinyl Acetate              10.37   86     5328    0.675 ng   #    15
    27) 2-Butanone (MEK)           10.64   72     3721    0.150 ng   #    12
    28) cis-1,2-Dichloroethene     11.13   61     7699    0.157 ng        88
    29) Diisopropyl Ether          11.43   87     4609    0.148 ng   #    43
    30) Ethyl Acetate              11.44   61     4162    0.315 ng        95
    31) n-Hexane                   11.41   57    10068    0.179 ng   #    98
    32) Chloroform                 11.48   83     9571    0.150 ng        99
    34) Tetrahydrofuran (THF)      11.92   72     4175    0.168 ng   #    78
    35) Ethyl tert-Butyl Ether     12.02   87     6309    0.145 ng   #    80
    36) 1,2-Dichloroethane         12.29   62     6920    0.155 ng        98
    38) 1,1,1-Trichloroethane      12.55   97     7849    0.153 ng        94
    39) Isopropyl Acetate          12.99   61     7165    0.330 ng   #    77
    40) 1-Butanol                  13.02   56    10617    0.310 ng        88
    41) Benzene                    13.04   78    26243    0.183 ng       100
    42) Carbon Tetrachloride       13.19  117     6568    0.145 ng        98
    43) Cyclohexane                13.32   84    16809    0.321 ng        86
    44) tert-Amyl Methyl Ether     13.67   73    16135    0.164 ng        82
    45) 1,2-Dichloropropane        13.89   63     5877    0.174 ng        98
    46) Bromodichloromethane       14.08   83     6827    0.151 ng        97
    47) Trichloroethene            14.13  130     5834    0.147 ng        96
    48) 1,4-Dioxane                14.12   88     4429    0.150 ng        79
    49) 2,2,4-Trimethylpentane...  14.19   57    25083    0.177 ng        94
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181802.D
  Acq On    : 18 May 2018  00:57                       Operator: LH
  Sample    : 0.1ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:29 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100     4119    0.288 ng   #    83
    51) n-Heptane                  14.45   71     5667    0.178 ng        95
    52) cis-1,3-Dichloropropene    14.99   75     8283    0.155 ng        93
    53) 4-Methyl-2-pentanone       15.03   58     5157    0.163 ng        82
    54) trans-1,3-Dichloropropene  15.51   75     6533    0.139 ng        94
    55) 1,1,2-Trichloroethane      15.69   97     5206    0.152 ng        97
    58) Toluene                    15.97   91    27132    0.164 ng        88
    59) 2-Hexanone                 16.21   43    13230    0.161 ng        83
    60) Dibromochloromethane       16.39  129     5405    0.117 ng        97
    61) 1,2-Dibromoethane          16.64  107     5776    0.128 ng        98
    62) n-Butyl Acetate            16.84   43    14828    0.161 ng        91
    63) n-Octane                   16.96   57     4774    0.153 ng        88
    64) Tetrachloroethene          17.11  166     5965    0.121 ng        97
    65) Chlorobenzene              17.76  112    14987    0.134 ng        99
    66) Ethylbenzene               18.11   91    26258    0.144 ng        96
    67) m- & p-Xylenes             18.27   91    43646    0.318 ng        88
    68) Bromoform                  18.34  173     4081    0.103 ng        98
    69) Styrene                    18.59  104    14589    0.131 ng        94
    70) o-Xylene                   18.69   91    19917    0.140 ng        95
    71) n-Nonane                   18.87   43    11052    0.158 ng        87
    72) 1,1,2,2-Tetrachloroethane  18.68   83     9348    0.133 ng        98
    74) Cumene                     19.20  105    24445    0.132 ng        98
    75) alpha-Pinene               19.54   93    12361    0.132 ng   #    31
    76) n-Propylbenzene            19.64   91    30135    0.139 ng        94
    77) 3-Ethyltoluene             19.73  105    23448    0.126 ng       100
    78) 4-Ethyltoluene             19.77  105    22744    0.134 ng        99
    79) 1,3,5-Trimethylbenzene     19.83  105    19205    0.128 ng        97
    80) alpha-Methylstyrene        19.97  118     9385    0.119 ng        92
    81) 2-Ethyltoluene             20.00  105    24618    0.137 ng        97
    82) 1,2,4-Trimethylbenzene     20.19  105    21528    0.146 ng        92
    83) n-Decane                   20.26   57    10684    0.144 ng        93
    84) Benzyl Chloride            20.31   91    12103    0.108 ng        91
    85) 1,3-Dichlorobenzene        20.32  146    12467    0.134 ng       100
    86) 1,4-Dichlorobenzene        20.39  146    12798    0.136 ng        99
    87) sec-Butylbenzene           20.42  105    26722    0.132 ng        98
    88) 4-Isopropyltoluene (p-...  20.56  119    23054    0.124 ng        93
    89) 1,2,3-Trimethylbenzene     20.56  105    18818    0.126 ng        99
    90) 1,2-Dichlorobenzene        20.68  146    11805    0.134 ng        98
    91) d-Limonene                 20.68   68     7438    0.132 ng        89
    92) 1,2-Dibromo-3-Chloropr...  21.06  157     3307    0.104 ng   #    66
    93) n-Undecane                 21.34   57     8729    0.118 ng        92
    94) 1,2,4-Trichlorobenzene     22.17  180     8055    0.125 ng        97
    95) Naphthalene                22.28  128    28708    0.136 ng        99
    96) n-Dodecane                 22.24   57     5877    0.090 ng        92
    97) Hexachlorobutadiene        22.58  225     5017    0.107 ng        98
    98) Cyclohexanone              18.41   55     8763    0.153 ng   #    91
    99) tert-Butylbenzene          20.19  119    19276    0.131 ng        97
   100) n-Butylbenzene             20.92   91    21522    0.135 ng        95
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181802.D
  Acq On    : 18 May 2018  00:57                       Operator: LH
  Sample    : 0.1ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:29 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181803.D
  Acq On    : 18 May 2018   1:30                       Operator: LH
  Sample    : 0.2ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:32 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   378921   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1624401   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   755818   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.16   65   544139   13.482 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  107.84% 
    57) Toluene-d8 (SS2)           15.87   98  1638469   11.102 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   88.80% 
    73) Bromofluorobenzene (SS3)   19.09  174   521835    9.795 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   78.40% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.08   42    12233    0.315 ng        97
     3) Dichlorodifluoromethan...   4.23   85    19313    0.263 ng        99
     4) Chloromethane               4.53   50    17619    0.320 ng        98
     5) 1,2-Dichloro-1,1,2,2-t...   4.80  135     9866    0.229 ng        98
     6) Vinyl Chloride              4.97   62    16376    0.274 ng        98
     7) 1,3-Butadiene               5.25   54    11819    0.283 ng        94
     8) Bromomethane                5.71   94     8893    0.252 ng        98
     9) Chloroethane                6.05   64     7439    0.275 ng        98
    10) Ethanol                     6.40   45    40345    1.558 ng       100
    11) Acetonitrile                6.69   41    21203    0.318 ng        90
    12) Acrolein                    6.90   56     6681    0.303 ng        96
    13) Acetone                     7.11   58    43589    1.543 ng   #    82
    14) Trichlorofluoromethane      7.36  101    15985    0.253 ng        99
    15) 2-Propanol (Isopropanol)    7.62   45    53072    0.613 ng        92
    16) Acrylonitrile               7.89   53    13640    0.289 ng        98
    17) 1,1-Dichloroethene          8.34   96     9408    0.256 ng   #    82
    18) 2-Methyl-2-Propanol (t...   8.54   59    50824    0.554 ng        94
    19) Methylene Chloride          8.56   84    10893    0.273 ng        83
    20) 3-Chloro-1-propene (Al...   8.74   41    14339    0.305 ng        82
    21) Trichlorotrifluoroethane    8.99  151     8607    0.237 ng        90
    22) Carbon Disulfide            8.85   76    38876    0.276 ng        99
    23) trans-1,2-Dichloroethene    9.85   61    14460    0.286 ng        88
    24) 1,1-Dichloroethane         10.11   63    17754    0.278 ng        98
    25) Methyl tert-Butyl Ether    10.22   73    29688    0.276 ng        95
    26) Vinyl Acetate              10.37   86    10060    1.260 ng   #    12
    27) 2-Butanone (ME )           10.64   72     7044    0.280 ng   #    60
    28) cis-1,2-Dichloroethene     11.13   61    14214    0.287 ng        88
    29) Diisopropyl Ether          11.42   87     8507    0.271 ng   #    55
    30) Ethyl Acetate              11.44   61     7423    0.555 ng        96
    31) n-He ane                   11.41   57    17744    0.312 ng        98
    32) Chloroform                 11.47   83    17088    0.266 ng        99
    34) Tetrahydrofuran (THF)      11.92   72     7200    0.287 ng   #    80
    35) Ethyl tert-Butyl Ether     12.02   87    11263    0.256 ng   #    80
    36) 1,2-Dichloroethane         12.29   62    12374    0.273 ng        98
    38) 1,1,1-Trichloroethane      12.55   97    14163    0.276 ng        97
    39) Isopropyl Acetate          12.98   61    13262    0.611 ng   #    78
    40) 1-Butanol                  13.02   56    19252    0.562 ng   #    78
    41) Benzene                    13.04   78    45808    0.320 ng       100
    42) Carbon Tetrachloride       13.19  117    11510    0.254 ng        98
    43) Cyclohe ane                13.32   84    30332    0.579 ng        86
    44) tert-Amyl Methyl Ether     13.67   73    28280    0.287 ng        88
    45) 1,2-Dichloropropane        13.89   63    10445    0.309 ng        98
    46) Bromodichloromethane       14.08   83    12313    0.272 ng        99
    47) Trichloroethene            14.13  130    10425    0.263 ng        98
    48) 1,4-Dio ane                14.12   88     8281    0.279 ng        84
    49) 2,2,4-Trimethylpentane...  14.19   57    44856    0.317 ng        97
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181803.D
  Acq On    : 18 May 2018   1:30                       Operator: LH
  Sample    : 0.2ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:32 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100     7458    0.522 ng   #    81
    51) n-Heptane                  14.45   71     9983    0.313 ng        94
    52) cis-1,3-Dichloropropene    14.99   75    15385    0.287 ng        99
    53) 4-Methyl-2-pentanone       15.02   58     9745    0.308 ng   #    80
    54) trans-1,3-Dichloropropene  15.51   75    12135    0.258 ng        98
    55) 1,1,2-Trichloroethane      15.69   97     9362    0.273 ng        94
    58) Toluene                    15.97   91    42274    0.258 ng        97
    59) 2-He anone                 16.21   43    23426    0.289 ng        88
    60) Dibromochloromethane       16.39  129     9790    0.213 ng        98
    61) 1,2-Dibromoethane          16.64  107    10430    0.234 ng       100
    62) n-Butyl Acetate            16.83   43    25575    0.281 ng        93
    63) n-Octane                   16.96   57     8519    0.276 ng        88
    64) Tetrachloroethene          17.11  166    10693    0.219 ng        99
    65) Chlorobenzene              17.76  112    26343    0.238 ng        99
    66) Ethylbenzene               18.11   91    44663    0.248 ng        97
    67) m-  p- ylenes             18.27   91    68935    0.508 ng        94
    68) Bromoform                  18.34  173     7778    0.197 ng        98
    69) Styrene                    18.59  104    25907    0.235 ng        98
    70) o- ylene                   18.69   91    34632    0.246 ng        96
    71) n- onane                   18.87   43    20039    0.290 ng        86
    72) 1,1,2,2-Tetrachloroethane  18.68   83    17491    0.252 ng        99
    74) Cumene                     19.20  105    44397    0.241 ng        98
    75) alpha-Pinene               19.54   93    22571    0.242 ng   #    60
    76) n-Propylbenzene            19.64   91    54675    0.255 ng        94
    77) 3-Ethyltoluene             19.73  105    42864    0.233 ng        93
    78) 4-Ethyltoluene             19.77  105    40096    0.238 ng        95
    79) 1,3,5-Trimethylbenzene     19.83  105    34677    0.233 ng        96
    80) alpha-Methylstyrene        19.97  118    17524    0.224 ng        97
    81) 2-Ethyltoluene             20.00  105    42660    0.240 ng        96
    82) 1,2,4-Trimethylbenzene     20.19  105    35587    0.243 ng        97
    83) n-Decane                   20.26   57    19448    0.264 ng        93
    84) Benzyl Chloride            20.31   91    22111    0.200 ng        91
    85) 1,3-Dichlorobenzene        20.32  146    21551    0.234 ng       100
    86) 1,4-Dichlorobenzene        20.39  146    21952    0.235 ng        98
    87) sec-Butylbenzene           20.42  105    48235    0.240 ng        95
    88) 4-Isopropyltoluene (p-...  20.56  119    42502    0.230 ng        94
    89) 1,2,3-Trimethylbenzene     20.56  105    34211    0.231 ng        99
    90) 1,2-Dichlorobenzene        20.68  146    20640    0.237 ng       100
    91) d-Limonene                 20.68   68    13717    0.247 ng        90
    92) 1,2-Dibromo-3-Chloropr...  21.06  157     6171    0.196 ng   #    66
    93) n-Undecane                 21.34   57    15891    0.217 ng        94
    94) 1,2,4-Trichlorobenzene     22.17  180    13679    0.214 ng        99
    95) aphthalene                22.28  128    48843    0.234 ng        99
    96) n-Dodecane                 22.24   57    10942    0.169 ng        92
    97) He achlorobutadiene        22.59  225     9409    0.203 ng        99
    98) Cyclohe anone              18.41   55    15325    0.271 ng        91
    99) tert-Butylbenzene          20.19  119    35025    0.241 ng        99
   100) n-Butylbenzene             20.92   91    38926    0.246 ng        95
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181803.D
  Acq On    : 18 May 2018   1:30                       Operator: LH
  Sample    : 0.2ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:32 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

1800000

1900000

2000000

2100000

2200000

2300000

2400000

2500000

Time-->

Abundance TIC: 05181803.D\data.ms

H
ex

ac
hl

or
ob

ut
ad

ie
ne

,T
N

ap
ht

ha
le

ne
,T

n-
D

od
ec

an
e,

T
1,

2,
4-

Tr
ic

hl
or

ob
en

ze
ne

,T

n-
U

nd
ec

an
e,

T
1,

2-
D

ib
ro

m
o-

3-
C

hl
or

op
ro

pa
ne

,T
n-

Bu
ty

lb
en

ze
ne

,T
1,

2-
D

ic
hl

or
ob

en
ze

ne
,T

d-
Li

m
on

en
e,

T
1,

2,
3-

Tr
im

et
hy

lb
en

ze
ne

,T
4-

Is
op

ro
py

lto
lu

en
e 

(p
-C

ym
en

e)
,T

se
c-

Bu
ty

lb
en

ze
ne

,T
1,

4-
D

ic
hl

or
ob

en
ze

ne
,T

1,
3-

D
ic

hl
or

ob
en

ze
ne

,T
Be

nz
yl

 C
hl

or
id

e,
T

n-
D

ec
an

e,
T

1,
2,

4-
Tr

im
et

hy
lb

en
ze

ne
,T

te
rt-

Bu
ty

lb
en

ze
ne

,T
2-

Et
hy

lto
lu

en
e,

T
al

ph
a-

M
et

hy
ls

ty
re

ne
,T

1,
3,

5-
Tr

im
et

hy
lb

en
ze

ne
,T

4-
Et

hy
lto

lu
en

e,
T

3-
Et

hy
lto

lu
en

e,
T

n-
Pr

op
yl

be
nz

en
e,

T
al

ph
a-

Pi
ne

ne
,T

C
um

en
e,

T
Br

om
of

lu
or

ob
en

ze
ne

 (S
S3

),S
n-

N
on

an
e,

T
o-

Xy
le

ne
,T

1,
1,

2,
2-

Te
tra

ch
lo

ro
et

ha
ne

,T
St

yr
en

e,
T

C
yc

lo
he

xa
no

ne
,T

Br
om

of
or

m
,T

m
- &

 p
-X

yl
en

es
,T

Et
hy

lb
en

ze
ne

,T
C

hl
or

ob
en

ze
ne

,T
C

hl
or

ob
en

ze
ne

-d
5 

(IS
3)

,IR

Te
tra

ch
lo

ro
et

he
ne

,T
n-

O
ct

an
e,

T
n-

Bu
ty

l A
ce

ta
te

,T
1,

2-
D

ib
ro

m
oe

th
an

e,
T

D
ib

ro
m

oc
hl

or
om

et
ha

ne
,T

2-
H

ex
an

on
e,

T
To

lu
en

e,
T

To
lu

en
e-

d8
 (S

S2
),S

1,
1,

2-
Tr

ic
hl

or
oe

th
an

e,
T

tra
ns

-1
,3

-D
ic

hl
or

op
ro

pe
ne

,T

4-
M

et
hy

l-2
-p

en
ta

no
ne

,T
ci

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne
,T

n-
H

ep
ta

ne
,T

M
et

hy
l M

et
ha

cr
yl

at
e,

T
2,

2,
4-

Tr
im

et
hy

lp
en

ta
ne

 (I
so

oc
ta

ne
),T

Tr
ic

hl
or

oe
th

en
e,

T
1,

4-
D

io
xa

ne
,T

Br
om

od
ic

hl
or

om
et

ha
ne

,T
1,

2-
D

ic
hl

or
op

ro
pa

ne
,T

te
rt-

Am
yl

 M
et

hy
l E

th
er

,T
1,

4-
D

ifl
uo

ro
be

nz
en

e 
(IS

2)
,IR

C
yc

lo
he

xa
ne

,T
C

ar
bo

n 
Te

tra
ch

lo
rid

e,
T

Be
nz

en
e,

T
1-

Bu
ta

no
l,T

Is
op

ro
py

l A
ce

ta
te

,T

1,
1,

1-
Tr

ic
hl

or
oe

th
an

e,
T

1,
2-

D
ic

hl
or

oe
th

an
e,

T
1,

2-
D

ic
hl

or
oe

th
an

e-
d4

(S
S1

),S
Et

hy
l t

er
t-B

ut
yl

 E
th

er
,T

Te
tra

hy
dr

of
ur

an
 (T

H
F)

,T

C
hl

or
of

or
m

,T
Et

hy
l A

ce
ta

te
,T

D
iis

op
ro

py
l E

th
er

,T
n-

H
ex

an
e,

T
Br

om
oc

hl
or

om
et

ha
ne

 (I
S1

),I
R

ci
s-

1,
2-

D
ic

hl
or

oe
th

en
e,

T

2-
Bu

ta
no

ne
 (M

EK
),T

Vi
ny

l A
ce

ta
te

,T
M

et
hy

l t
er

t-B
ut

yl
 E

th
er

,T
1,

1-
D

ic
hl

or
oe

th
an

e,
T

tra
ns

-1
,2

-D
ic

hl
or

oe
th

en
e,

T

Tr
ic

hl
or

ot
rif

lu
or

oe
th

an
e,

T
C

ar
bo

n 
D

is
ul

fid
e,

T
3-

C
hl

or
o-

1-
pr

op
en

e 
(A

lly
l C

hl
or

id
e)

,T
M

et
hy

le
ne

 C
hl

or
id

e,
T

2-
M

et
hy

l-2
-P

ro
pa

no
l (

te
rt-

Bu
ty

l A
lc

oh
ol

,T
1,

1-
D

ic
hl

or
oe

th
en

e,
T

Ac
ry

lo
ni

tri
le

,T
2-

Pr
op

an
ol

 (I
so

pr
op

an
ol

),T
Tr

ic
hl

or
of

lu
or

om
et

ha
ne

,T
Ac

et
on

e,
T

Ac
ro

le
in

,T
Ac

et
on

itr
ile

,T
Et

ha
no

l,T
C

hl
or

oe
th

an
e,

T
Br

om
om

et
ha

ne
,T

1,
3-

Bu
ta

di
en

e,
T

Vi
ny

l C
hl

or
id

e,
T

1,
2-

D
ic

hl
or

o-
1,

1,
2,

2-
te

tra
flu

or
oe

th
an

e 
,T

C
hl

or
om

et
ha

ne
,T

D
ic

hl
or

od
ifl

uo
ro

m
et

ha
ne

 (C
FC

 1
2)

,T
Pr

op
en

e,
T

R16051818.M Fri May 18 10:32:54 2018                                                      Page: 3



                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181804.D
  Acq On    : 18 May 2018   2:04                       Operator: LH
  Sample    : 0.5ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:34 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   338913   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1488643   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   690094   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.16   65   486262   13.471 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  107.76% 
    57) Toluene-d8 (SS2)           15.87   98  1497098   11.110 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   88.88% 
    73) Bromofluorobenzene (SS3)   19.09  174   473355    9.732 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   77.84% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.07   42    27063    0.779 ng        98
     3) Dichlorodifluoromethan...   4.23   85    44376    0.677 ng        99
     4) Chloromethane               4.53   50    37577    0.762 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.80  135    23146    0.600 ng        99
     6) Vinyl Chloride              4.97   62    38323    0.718 ng       100
     7) 1,3-Butadiene               5.24   54    26123    0.700 ng        96
     8) Bromomethane                5.70   94    20330    0.644 ng       100
     9) Chloroethane                6.04   64    17304    0.716 ng        98
    10) Ethanol                     6.40   45    88649    3.828 ng        99
    11) Acetonitrile                6.69   41    47813    0.802 ng        99
    12) Acrolein                    6.89   56    14979    0.760 ng        99
    13) Acetone                     7.10   58    98532    3.900 ng        86
    14) Trichlorofluoromethane      7.35  101    36965    0.654 ng        99
    15) 2-Propanol (Isopropanol)    7.60   45   120405    1.554 ng        93
    16) Acrylonitrile               7.88   53    32073    0.760 ng        99
    17) 1,1-Dichloroethene          8.34   96    22172    0.675 ng   #    84
    18) 2-Methyl-2-Propanol (t...   8.51   59   116816    1.424 ng        95
    19) Methylene Chloride          8.56   84    24467    0.687 ng        83
    20) 3-Chloro-1-propene (Al...   8.73   41    31156    0.740 ng        87
    21) Trichlorotrifluoroethane    8.99  151    20228    0.623 ng        93
    22) Carbon Disulfide            8.84   76    88840    0.706 ng       100
    23) trans-1,2-Dichloroethene    9.85   61    33475    0.740 ng        89
    24) 1,1-Dichloroethane         10.11   63    40738    0.714 ng       100
    25) Methyl tert-Butyl Ether    10.21   73    68801    0.715 ng        97
    26) Vinyl Acetate              10.37   86    23522    3.295 ng   #    20
    27) 2-Butanone (ME )           10.63   72    16274    0.723 ng   #    62
    28) cis-1,2-Dichloroethene     11.13   61    32884    0.741 ng        87
    29) Diisopropyl Ether          11.42   87    18996    0.676 ng   #    46
    30) Ethyl Acetate              11.44   61    18251    1.526 ng        94
    31) n-He ane                   11.41   57    41169    0.809 ng        98
    32) Chloroform                 11.48   83    39674    0.689 ng       100
    34) Tetrahydrofuran (THF)      11.91   72    15985    0.711 ng   #    80
    35) Ethyl tert-Butyl Ether     12.02   87    26911    0.685 ng   #    84
    36) 1,2-Dichloroethane         12.29   62    28498    0.704 ng       100
    38) 1,1,1-Trichloroethane      12.55   97    32719    0.695 ng        96
    39) Isopropyl Acetate          12.98   61    31014    1.558 ng   #    80
    40) 1-Butanol                  13.01   56    46272    1.474 ng        82
    41) Benzene                    13.04   78    97300    0.741 ng       100
    42) Carbon Tetrachloride       13.19  117    27000    0.649 ng       100
    43) Cyclohe ane                13.32   84    70808    1.474 ng        87
    44) tert-Amyl Methyl Ether     13.67   73    65883    0.730 ng        93
    45) 1,2-Dichloropropane        13.89   63    24082    0.779 ng       100
    46) Bromodichloromethane       14.08   83    28975    0.698 ng        99
    47) Trichloroethene            14.13  130    23949    0.660 ng       100
    48) 1,4-Dio ane                14.11   88    19571    0.721 ng        89
    49) 2,2,4-Trimethylpentane...  14.19   57   103302    0.796 ng        97
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181804.D
  Acq On    : 18 May 2018   2:04                       Operator: LH
  Sample    : 0.5ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:34 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100    17568    1.342 ng   #    82
    51) n-Heptane                  14.45   71    23053    0.790 ng        94
    52) cis-1,3-Dichloropropene    14.99   75    36222    0.737 ng       100
    53) 4-Methyl-2-pentanone       15.02   58    22598    0.780 ng        83
    54) trans-1,3-Dichloropropene  15.51   75    29143    0.675 ng        99
    55) 1,1,2-Trichloroethane      15.68   97    22162    0.704 ng        97
    58) Toluene                    15.97   91    94618    0.634 ng        98
    59) 2-He anone                 16.21   43    53659    0.724 ng        92
    60) Dibromochloromethane       16.39  129    23535    0.562 ng        99
    61) 1,2-Dibromoethane          16.64  107    24399    0.599 ng       100
    62) n-Butyl Acetate            16.83   43    59416    0.715 ng        95
    63) n-Octane                   16.95   57    20125    0.713 ng        87
    64) Tetrachloroethene          17.11  166    25173    0.566 ng        99
    65) Chlorobenzene              17.76  112    60509    0.599 ng        99
    66) Ethylbenzene               18.11   91   102486    0.622 ng        96
    67) m-  p- ylenes             18.27   91   157031    1.266 ng        96
    68) Bromoform                  18.34  173    18426    0.512 ng       100
    69) Styrene                    18.59  104    60697    0.604 ng        97
    70) o- ylene                   18.69   91    81365    0.634 ng        96
    71) n- onane                   18.87   43    46358    0.734 ng        89
    72) 1,1,2,2-Tetrachloroethane  18.68   83    41208    0.650 ng       100
    74) Cumene                     19.20  105   102044    0.607 ng        98
    75) alpha-Pinene               19.54   93    51922    0.611 ng        79
    76) n-Propylbenzene            19.64   91   124976    0.638 ng        94
    77) 3-Ethyltoluene             19.73  105   100399    0.597 ng        92
    78) 4-Ethyltoluene             19.77  105    93229    0.606 ng        96
    79) 1,3,5-Trimethylbenzene     19.83  105    80879    0.595 ng        98
    80) alpha-Methylstyrene        19.96  118    42405    0.593 ng        93
    81) 2-Ethyltoluene             20.00  105   100215    0.618 ng        96
    82) 1,2,4-Trimethylbenzene     20.19  105    82220    0.615 ng        98
    83) n-Decane                   20.26   57    45353    0.673 ng        94
    84) Benzyl Chloride            20.31   91    55808    0.552 ng        91
    85) 1,3-Dichlorobenzene        20.32  146    49298    0.587 ng        99
    86) 1,4-Dichlorobenzene        20.39  146    50400    0.590 ng        99
    87) sec-Butylbenzene           20.42  105   112486    0.614 ng        97
    88) 4-Isopropyltoluene (p-...  20.56  119   100077    0.594 ng        97
    89) 1,2,3-Trimethylbenzene     20.56  105    80823    0.597 ng        97
    90) 1,2-Dichlorobenzene        20.68  146    47714    0.599 ng       100
    91) d-Limonene                 20.68   68    32750    0.645 ng        93
    92) 1,2-Dibromo-3-Chloropr...  21.06  157    15566    0.540 ng   #    71
    93) n-Undecane                 21.34   57    38502    0.575 ng        93
    94) 1,2,4-Trichlorobenzene     22.17  180    32546    0.558 ng        98
    95) aphthalene                22.28  128   114915    0.603 ng        99
    96) n-Dodecane                 22.24   57    27658    0.467 ng        92
    97) He achlorobutadiene        22.59  225    21625    0.511 ng       100
    98) Cyclohe anone              18.41   55    35675    0.690 ng   #    91
    99) tert-Butylbenzene          20.19  119    80587    0.606 ng        98
   100) n-Butylbenzene             20.92   91    91158    0.631 ng        97
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181804.D
  Acq On    : 18 May 2018   2:04                       Operator: LH
  Sample    : 0.5ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161805 (6/14)
  ALS Vial  : 5   Sample Multiplier: 1

  Quant Time: May 18 10:31:34 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181805.D
  Acq On    : 18 May 2018   2:37                       Operator: LH
  Sample    : 1.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:36 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.31  130   377272   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1569608   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   731098   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   528631   13.155 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  105.28% 
    57) Toluene-d8 (SS2)           15.87   98  1579663   11.065 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   88.56% 
    73) Bromofluorobenzene (SS3)   19.09  174   505261    9.805 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   78.40% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.06   42    53574    1.384 ng        99
     3) Dichlorodifluoromethan...   4.22   85    86809    1.189 ng       100
     4) Chloromethane               4.52   50    79315    1.445 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.80  135    45554    1.061 ng        99
     6) Vinyl Chloride              4.96   62    75939    1.278 ng        99
     7) 1,3-Butadiene               5.24   54    56429    1.358 ng        96
     8) Bromomethane                5.69   94    40954    1.165 ng       100
     9) Chloroethane                6.04   64    34815    1.294 ng        98
    10) Ethanol                     6.40   45   191864    7.443 ng       100
    11) Acetonitrile                6.68   41    98496    1.484 ng        99
    12) Acrolein                    6.88   56    31802    1.450 ng       100
    13) Acetone                     7.09   58   196655    6.992 ng        87
    14) Trichlorofluoromethane      7.35  101    70821    1.125 ng       100
    15) 2-Propanol (Isopropanol)    7.60   45   251315    2.914 ng        96
    16) Acrylonitrile               7.88   53    67956    1.446 ng        98
    17) 1,1-Dichloroethene          8.34   96    43965    1.202 ng   #    82
    18) 2-Methyl-2-Propanol (t...   8.50   59   241943    2.649 ng        95
    19) Methylene Chloride          8.56   84    48295    1.218 ng        82
    20) 3-Chloro-1-propene (Al...   8.73   41    66725    1.424 ng        88
    21) Trichlorotrifluoroethane    8.99  151    39578    1.095 ng        90
    22) Carbon Disulfide            8.84   76   177521    1.267 ng       100
    23) trans-1,2-Dichloroethene    9.85   61    69297    1.376 ng        87
    24) 1,1-Dichloroethane         10.11   63    81538    1.283 ng        99
    25) Methyl tert-Butyl Ether    10.21   73   137593    1.284 ng        96
    26) Vinyl Acetate              10.36   86    50185    6.315 ng   #    25
    27) 2-Butanone (MEK)           10.62   72    32016    1.279 ng   #    69
    28) cis-1,2-Dichloroethene     11.13   61    66696    1.350 ng        87
    29) Diisopropyl Ether          11.42   87    36937    1.180 ng   #    48
    30) Ethyl Acetate              11.43   61    35714    2.682 ng        93
    31) n-Hexane                   11.41   57    75505    1.334 ng        99
    32) Chloroform                 11.48   83    78806    1.230 ng       100
    34) Tetrahydrofuran (THF)      11.90   72    31829    1.272 ng   #    81
    35) Ethyl tert-Butyl Ether     12.02   87    52760    1.206 ng   #    83
    36) 1,2-Dichloroethane         12.29   62    56585    1.256 ng       100
    38) 1,1,1-Trichloroethane      12.56   97    64657    1.302 ng        96
    39) Isopropyl Acetate          12.98   61    60144    2.866 ng   #    75
    40) 1-Butanol                  13.00   56   108131    3.266 ng        87
    41) Benzene                    13.04   78   186946    1.350 ng       100
    42) Carbon Tetrachloride       13.19  117    54324    1.238 ng        99
    43) Cyclohexane                13.32   84   138868    2.741 ng        87
    44) tert-Amyl Methyl Ether     13.67   73   130342    1.370 ng        94
    45) 1,2-Dichloropropane        13.89   63    46777    1.434 ng        99
    46) Bromodichloromethane       14.08   83    58664    1.340 ng        98
    47) Trichloroethene            14.13  130    47433    1.240 ng       100
    48) 1,4-Dioxane                14.11   88    38382    1.341 ng        88
    49) 2,2,4-Trimethylpentane...  14.19   57   205126    1.499 ng        97
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181805.D
  Acq On    : 18 May 2018   2:37                       Operator: LH
  Sample    : 1.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:36 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100    35401    2.564 ng   #    83
    51) n-Heptane                  14.45   71    42963    1.396 ng        91
    52) cis-1,3-Dichloropropene    14.99   75    73782    1.424 ng       100
    53) 4-Methyl-2-pentanone       15.02   58    45622    1.493 ng        86
    54) trans-1,3-Dichloropropene  15.51   75    60684    1.334 ng       100
    55) 1,1,2-Trichloroethane      15.68   97    43646    1.315 ng        97
    58) Toluene                    15.97   91   181590    1.148 ng        98
    59) 2-Hexanone                 16.21   43   109315    1.392 ng        91
    60) Dibromochloromethane       16.39  129    47750    1.076 ng       100
    61) 1,2-Dibromoethane          16.64  107    49200    1.141 ng        99
    62) n-Butyl Acetate            16.83   43   120833    1.372 ng        95
    63) n-Octane                   16.95   57    38862    1.300 ng        88
    64) Tetrachloroethene          17.11  166    48538    1.029 ng        99
    65) Chlorobenzene              17.77  112   119867    1.119 ng       100
    66) Ethylbenzene               18.11   91   202355    1.160 ng        97
    67) m- & p-Xylenes             18.26   91   312022    2.375 ng        97
    68) Bromoform                  18.34  173    38900    1.020 ng        99
    69) Styrene                    18.59  104   124715    1.171 ng        97
    70) o-Xylene                   18.69   91   162024    1.191 ng        97
    71) n-Nonane                   18.87   43    93100    1.391 ng        89
    72) 1,1,2,2-Tetrachloroethane  18.68   83    83896    1.250 ng        99
    74) Cumene                     19.20  105   202797    1.139 ng        98
    75) alpha-Pinene               19.54   93   102922    1.143 ng        91
    76) n-Propylbenzene            19.64   91   251791    1.214 ng        96
    77) 3-Ethyltoluene             19.73  105   203823    1.143 ng        93
    78) 4-Ethyltoluene             19.77  105   193341    1.187 ng        97
    79) 1,3,5-Trimethylbenzene     19.83  105   166765    1.157 ng        97
    80) alpha-Methylstyrene        19.96  118    87572    1.156 ng        99
    81) 2-Ethyltoluene             20.00  105   205069    1.193 ng        97
    82) 1,2,4-Trimethylbenzene     20.19  105   170976    1.206 ng        98
    83) n-Decane                   20.26   57    98226    1.377 ng        93
    84) Benzyl Chloride            20.31   91   127218    1.187 ng        93
    85) 1,3-Dichlorobenzene        20.32  146   101859    1.145 ng        99
    86) 1,4-Dichlorobenzene        20.39  146   105173    1.163 ng        98
    87) sec-Butylbenzene           20.42  105   230277    1.186 ng        97
    88) 4-Isopropyltoluene (p-...  20.56  119   208356    1.167 ng        97
    89) 1,2,3-Trimethylbenzene     20.56  105   168332    1.173 ng        98
    90) 1,2-Dichlorobenzene        20.68  146    99371    1.178 ng       100
    91) d-Limonene                 20.68   68    67710    1.258 ng        91
    92) 1,2-Dibromo-3-Chloropr...  21.06  157    33516    1.098 ng   #    75
    93) n-Undecane                 21.34   57   101282    1.428 ng        93
    94) 1,2,4-Trichlorobenzene     22.17  180    74623    1.208 ng       100
    95) Naphthalene                22.28  128   252119    1.248 ng        99
    96) n-Dodecane                 22.24   57    99544    1.586 ng        92
    97) Hexachlorobutadiene        22.58  225    45001    1.003 ng       100
    98) Cyclohexanone              18.41   55    74201    1.355 ng        91
    99) tert-Butylbenzene          20.19  119   163681    1.163 ng        97
   100) n-Butylbenzene             20.92   91   189635    1.240 ng        96
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181805.D
  Acq On    : 18 May 2018   2:37                       Operator: LH
  Sample    : 1.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:36 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181806.D
  Acq On    : 18 May 2018   3:10                       Operator: LH
  Sample    : 5.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:38 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.32  130   337237   12.500 ng      0.01
    37) 1,4-Difluorobenzene (IS2)  13.43  114  1470901   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   676395   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.17   65   479134   13.339 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  106.72% 
    57) Toluene-d8 (SS2)           15.87   98  1475745   11.173 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   89.36% 
    73) Bromofluorobenzene (SS3)   19.09  174   468598    9.829 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   78.64% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.05   42   255566    7.388 ng        99
     3) Dichlorodifluoromethan...   4.22   85   394515    6.047 ng        99
     4) Chloromethane               4.51   50   314027    6.400 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.79  135   205414    5.353 ng       100
     6) Vinyl Chloride              4.95   62   342398    6.447 ng        99
     7) 1,3-Butadiene               5.23   54   252620    6.800 ng        97
     8) Bromomethane                5.69   94   183441    5.839 ng        99
     9) Chloroethane                6.04   64   155814    6.481 ng       100
    10) Ethanol                     6.41   45   838095   36.370 ng       100
    11) Acetonitrile                6.69   41   439468    7.409 ng        99
    12) Acrolein                    6.89   56   147287    7.515 ng       100
    13) Acetone                     7.09   58   876470   34.863 ng        89
    14) Trichlorofluoromethane      7.35  101   329031    5.848 ng        99
    15) 2-Propanol (Isopropanol)    7.61   45  1097896   14.241 ng       100
    16) Acrylonitrile               7.89   53   308222    7.340 ng       100
    17) 1,1-Dichloroethene          8.34   96   202666    6.199 ng        85
    18) 2-Methyl-2-Propanol (t...   8.50   59  1122480   13.751 ng        97
    19) Methylene Chloride          8.57   84   216992    6.120 ng        82
    20) 3-Chloro-1-propene (Al...   8.73   41   310268    7.405 ng        88
    21) Trichlorotrifluoroethane    8.99  151   178679    5.528 ng        89
    22) Carbon Disulfide            8.84   76   809690    6.467 ng       100
    23) trans-1,2-Dichloroethene    9.86   61   313965    6.975 ng        88
    24) 1,1-Dichloroethane         10.11   63   369748    6.510 ng        99
    25) Methyl tert-Butyl Ether    10.20   73   628110    6.556 ng        96
    26) Vinyl Acetate              10.37   86   236166   33.247 ng   #    32
    27) 2-Butanone (ME )           10.62   72   151220    6.756 ng   #    72
    28) cis-1,2-Dichloroethene     11.14   61   299357    6.781 ng        88
    29) Diisopropyl Ether          11.42   87   165761    5.926 ng   #    42
    30) Ethyl Acetate              11.43   61   170361   14.311 ng        94
    31) n-He ane                   11.41   57   353916    6.994 ng        99
    32) Chloroform                 11.49   83   357840    6.250 ng       100
    34) Tetrahydrofuran (THF)      11.89   72   148088    6.623 ng   #    84
    35) Ethyl tert-Butyl Ether     12.01   87   241804    6.182 ng   #    83
    36) 1,2-Dichloroethane         12.29   62   255254    6.339 ng        99
    38) 1,1,1-Trichloroethane      12.56   97   296460    6.371 ng        97
    39) Isopropyl Acetate          12.98   61   283586   14.418 ng   #    78
    40) 1-Butanol                  12.99   56   530053   17.083 ng        94
    41) Benzene                    13.04   78   848621    6.538 ng       100
    42) Carbon Tetrachloride       13.20  117   251656    6.122 ng       100
    43) Cyclohe ane                13.32   84   634554   13.366 ng        87
    44) tert-Amyl Methyl Ether     13.67   73   603689    6.771 ng        95
    45) 1,2-Dichloropropane        13.89   63   218157    7.138 ng        99
    46) Bromodichloromethane       14.08   83   277201    6.755 ng        99
    47) Trichloroethene            14.13  130   218631    6.099 ng        99
    48) 1,4-Dio ane                14.11   88   180941    6.744 ng        89
    49) 2,2,4-Trimethylpentane...  14.19   57   931329    7.261 ng        98
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181806.D
  Acq On    : 18 May 2018   3:10                       Operator: LH
  Sample    : 5.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:38 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100   169058   13.065 ng   #    83
    51) n-Heptane                  14.45   71   197608    6.851 ng        93
    52) cis-1,3-Dichloropropene    14.99   75   360725    7.429 ng       100
    53) 4-Methyl-2-pentanone       15.02   58   212958    7.435 ng        89
    54) trans-1,3-Dichloropropene  15.51   75   302964    7.107 ng       100
    55) 1,1,2-Trichloroethane      15.69   97   203788    6.552 ng        96
    58) Toluene                    15.97   91   826183    5.644 ng       100
    59) 2-He anone                 16.21   43   502311    6.913 ng        94
    60) Dibromochloromethane       16.39  129   233850    5.698 ng       100
    61) 1,2-Dibromoethane          16.64  107   230930    5.789 ng       100
    62) n-Butyl Acetate            16.83   43   563375    6.914 ng        96
    63) n-Octane                   16.95   57   179998    6.509 ng        88
    64) Tetrachloroethene          17.11  166   226245    5.187 ng       100
    65) Chlorobenzene              17.76  112   549386    5.544 ng       100
    66) Ethylbenzene               18.11   91   941574    5.833 ng        97
    67) m-  p- ylenes             18.27   91  1431525   11.778 ng        97
    68) Bromoform                  18.34  173   196220    5.561 ng       100
    69) Styrene                    18.59  104   590406    5.990 ng        98
    70) o- ylene                   18.69   91   734191    5.834 ng        97
    71) n- onane                   18.87   43   425236    6.869 ng        90
    72) 1,1,2,2-Tetrachloroethane  18.68   83   386437    6.221 ng        99
    74) Cumene                     19.20  105   933543    5.669 ng        98
    75) alpha-Pinene               19.54   93   493489    5.923 ng        96
    76) n-Propylbenzene            19.64   91  1147518    5.981 ng        96
    77) 3-Ethyltoluene             19.73  105   937359    5.683 ng        93
    78) 4-Ethyltoluene             19.77  105   878840    5.832 ng        97
    79) 1,3,5-Trimethylbenzene     19.83  105   764915    5.738 ng        98
    80) alpha-Methylstyrene        19.96  118   418626    5.971 ng        93
    81) 2-Ethyltoluene             20.00  105   920227    5.788 ng        98
    82) 1,2,4-Trimethylbenzene     20.19  105   778275    5.935 ng        99
    83) n-Decane                   20.26   57   446205    6.759 ng        93
    84) Benzyl Chloride            20.31   91   670249    6.760 ng        95
    85) 1,3-Dichlorobenzene        20.32  146   465390    5.655 ng       100
    86) 1,4-Dichlorobenzene        20.39  146   476440    5.694 ng       100
    87) sec-Butylbenzene           20.42  105  1043277    5.809 ng        98
    88) 4-Isopropyltoluene (p-...  20.56  119   951502    5.758 ng        98
    89) 1,2,3-Trimethylbenzene     20.56  105   770616    5.804 ng        98
    90) 1,2-Dichlorobenzene        20.68  146   456577    5.849 ng       100
    91) d-Limonene                 20.68   68   319488    6.416 ng        91
    92) 1,2-Dibromo-3-Chloropr...  21.06  157   166826    5.909 ng        82
    93) n-Undecane                 21.34   57   476188    7.258 ng        93
    94) 1,2,4-Trichlorobenzene     22.17  180   356852    6.243 ng       100
    95) aphthalene                22.28  128  1195079    6.393 ng       100
    96) n-Dodecane                 22.24   57   482184    8.305 ng        92
    97) He achlorobutadiene        22.59  225   212510    5.120 ng       100
    98) Cyclohe anone              18.41   55   338412    6.680 ng        92
    99) tert-Butylbenzene          20.19  119   752572    5.777 ng        97
   100) n-Butylbenzene             20.92   91   870818    6.153 ng        97
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181806.D
  Acq On    : 18 May 2018   3:10                       Operator: LH
  Sample    : 5.0ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161803 (6/14)
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: May 18 10:31:38 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181807.D
  Acq On    : 18 May 2018   3:43                       Operator: LH
  Sample    : 25ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:40 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.33  130   350770   12.500 ng      0.02
    37) 1,4-Difluorobenzene (IS2)  13.44  114  1489721   12.500 ng      0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   684390   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   489539   13.103 ng      0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  104.80% 
    57) Toluene-d8 (SS2)           15.87   98  1485352   11.115 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   88.88% 
    73) Bromofluorobenzene (SS3)   19.09  174   476032    9.868 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   78.96% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.05   42  1183133   32.884 ng        99
     3) Dichlorodifluoromethan...   4.21   85  1934695   28.511 ng       100
     4) Chloromethane               4.52   50  1701686   33.343 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.79  135  1023887   25.651 ng       100
     6) Vinyl Chloride              4.95   62  1680632   30.422 ng       100
     7) 1,3-Butadiene               5.24   54  1294318   33.495 ng        97
     8) Bromomethane                5.70   94   930521   28.478 ng        99
     9) Chloroethane                6.04   64   782191   31.281 ng       100
    10) Ethanol                     6.45   45  4333702  180.809 ng       100
    11) Acetonitrile                6.72   41  2210229   35.823 ng        99
    12) Acrolein                    6.90   56   719568   35.298 ng       100
    13) Acetone                     7.12   58  4188057  160.159 ng        94
    14) Trichlorofluoromethane      7.35  101  1608237   27.483 ng       100
    15) 2-Propanol (Isopropanol)    7.63   45  5853135   72.993 ng        99
    16) Acrylonitrile               7.91   53  1568412   35.907 ng       100
    17) 1,1-Dichloroethene          8.35   96  1029265   30.269 ng        87
    18) 2-Methyl-2-Propanol (t...   8.52   59  5626275   66.266 ng        98
    19) Methylene Chloride          8.59   84  1093372   29.647 ng        84
    20) 3-Chloro-1-propene (Al...   8.74   41  1617706   37.121 ng        89
    21) Trichlorotrifluoroethane    8.99  151   898534   26.727 ng        91
    22) Carbon Disulfide            8.85   76  4088090   31.392 ng       100
    23) trans-1,2-Dichloroethene    9.87   61  1583894   33.832 ng        89
    24) 1,1-Dichloroethane         10.13   63  1842372   31.184 ng        99
    25) Methyl tert-Butyl Ether    10.21   73  3114040   31.247 ng        96
    26) Vinyl Acetate              10.38   86  1242959  168.231 ng   #    54
    27) 2-Butanone (MEK)           10.62   72   750966   32.256 ng   #    76
    28) cis-1,2-Dichloroethene     11.15   61  1506761   32.815 ng        89
    29) Diisopropyl Ether          11.42   87   817082   28.084 ng   #    53
    30) Ethyl Acetate              11.44   61   844218   68.180 ng        95
    31) n-Hexane                   11.42   57  1629230   30.952 ng        99
    32) Chloroform                 11.50   83  1788219   30.026 ng        99
    34) Tetrahydrofuran (THF)      11.89   72   752775   32.369 ng   #    86
    35) Ethyl tert-Butyl Ether     12.02   87  1217681   29.929 ng   #    85
    36) 1,2-Dichloroethane         12.30   62  1265427   30.214 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  1481631   31.436 ng        97
    39) Isopropyl Acetate          12.98   61  1415788   71.074 ng   #    87
    40) 1-Butanol                  13.01   56  2483923   79.043 ng        95
    41) Benzene                    13.05   78  4142353   31.511 ng       100
    42) Carbon Tetrachloride       13.20  117  1284966   30.865 ng       100
    43) Cyclohexane                13.33   84  3146762   65.445 ng        87
    44) tert-Amyl Methyl Ether     13.67   73  3031851   33.577 ng        96
    45) 1,2-Dichloropropane        13.90   63  1080042   34.894 ng        99
    46) Bromodichloromethane       14.09   83  1408134   33.882 ng        99
    47) Trichloroethene            14.13  130  1094982   30.161 ng        99
    48) 1,4-Dioxane                14.11   88   911363   33.539 ng        89
    49) 2,2,4-Trimethylpentane...  14.19   57  4613562   35.515 ng        99
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181807.D
  Acq On    : 18 May 2018   3:43                       Operator: LH
  Sample    : 25ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:40 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100   848843   64.772 ng   #    84
    51) n-Heptane                  14.45   71   948819   32.481 ng        93
    52) cis-1,3-Dichloropropene    15.00   75  1839602   37.407 ng       100
    53) 4-Methyl-2-pentanone       15.02   58  1067308   36.793 ng        91
    54) trans-1,3-Dichloropropene  15.51   75  1571023   36.388 ng       100
    55) 1,1,2-Trichloroethane      15.69   97  1019962   32.378 ng        95
    58) Toluene                    15.98   91  4056046   27.383 ng       100
    59) 2-Hexanone                 16.21   43  2457070   33.422 ng        95
    60) Dibromochloromethane       16.39  129  1206888   29.065 ng       100
    61) 1,2-Dibromoethane          16.64  107  1171542   29.025 ng        99
    62) n-Butyl Acetate            16.83   43  2816824   34.167 ng        96
    63) n-Octane                   16.96   57   887908   31.732 ng        89
    64) Tetrachloroethene          17.11  166  1139431   25.816 ng       100
    65) Chlorobenzene              17.77  112  2721934   27.148 ng       100
    66) Ethylbenzene               18.11   91  4678808   28.649 ng        98
    67) m- & p-Xylenes             18.27   91  7065521   57.452 ng        97
    68) Bromoform                  18.35  173  1052235   29.472 ng       100
    69) Styrene                    18.59  104  2979325   29.874 ng        98
    70) o-Xylene                   18.69   91  3623235   28.456 ng        98
    71) n-Nonane                   18.87   43  2062372   32.924 ng        92
    72) 1,1,2,2-Tetrachloroethane  18.68   83  1935271   30.791 ng        99
    74) Cumene                     19.20  105  4638799   27.840 ng        98
    75) alpha-Pinene               19.54   93  2452489   29.094 ng        99
    76) n-Propylbenzene            19.64   91  5638733   29.047 ng        97
    77) 3-Ethyltoluene             19.73  105  4914113   29.447 ng        93
    78) 4-Ethyltoluene             19.77  105  4035481   26.468 ng        96
    79) 1,3,5-Trimethylbenzene     19.83  105  3764587   27.912 ng        98
    80) alpha-Methylstyrene        19.97  118  2078700   29.305 ng        99
    81) 2-Ethyltoluene             20.00  105  4492671   27.929 ng        98
    82) 1,2,4-Trimethylbenzene     20.19  105  3807627   28.699 ng        98
    83) n-Decane                   20.26   57  2154992   32.261 ng        94
    84) Benzyl Chloride            20.31   91  3586253   35.746 ng        96
    85) 1,3-Dichlorobenzene        20.33  146  2317030   27.823 ng        99
    86) 1,4-Dichlorobenzene        20.39  146  2328971   27.509 ng       100
    87) sec-Butylbenzene           20.42  105  5066975   27.882 ng        98
    88) 4-Isopropyltoluene (p-...  20.56  119  4494042   26.878 ng        98
    89) 1,2,3-Trimethylbenzene     20.56  105  3731398   27.774 ng        97
    90) 1,2-Dichlorobenzene        20.68  146  2214233   28.033 ng       100
    91) d-Limonene                 20.68   68  1562485   31.011 ng        92
    92) 1,2-Dibromo-3-Chloropr...  21.06  157   853331   29.873 ng        85
    93) n-Undecane                 21.34   57  2320164   34.949 ng        94
    94) 1,2,4-Trichlorobenzene     22.17  180  1787499   30.905 ng       100
    95) Naphthalene                22.28  128  5616477   29.696 ng       100
    96) n-Dodecane                 22.24   57  2249732   38.294 ng        93
    97) Hexachlorobutadiene        22.58  225  1097780   26.140 ng       100
    98) Cyclohexanone              18.41   55  1665031   32.481 ng        93
    99) tert-Butylbenzene          20.19  119  3592432   27.256 ng        98
   100) n-Butylbenzene             20.92   91  4206352   29.376 ng        98
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181807.D
  Acq On    : 18 May 2018   3:43                       Operator: LH
  Sample    : 25ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:40 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181808.D
  Acq On    : 18 May 2018   4:16                       Operator: LH
  Sample    : 50ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:43 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.33  130   357584   12.500 ng      0.02
    37) 1,4-Difluorobenzene (IS2)  13.44  114  1536141   12.500 ng      0.01
    56) Chlorobenzene-d5 (IS3)     17.72   82   706093   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.19   65   494390   12.981 ng      0.02
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  103.84% 
    57) Toluene-d8 (SS2)           15.88   98  1534540   11.130 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   89.04% 
    73) Bromofluorobenzene (SS3)   19.09  174   483691    9.719 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   77.76% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42  2360493   64.358 ng        99
     3) Dichlorodifluoromethan...   4.20   85  3636913   52.576 ng       100
     4) Chloromethane               4.51   50  2998591   57.635 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.78  135  1962666   48.233 ng       100
     6) Vinyl Chloride              4.96   62  3193427   56.705 ng       100
     7) 1,3-Butadiene               5.24   54  2448285   62.150 ng        98
     8) Bromomethane                5.70   94  1799273   54.017 ng        99
     9) Chloroethane                6.04   64  1521338   59.681 ng        99
    10) Ethanol                     6.48   45  8142184  333.232 ng       100
    11) Acetonitrile                6.73   41  4292754   68.251 ng        99
    12) Acrolein                    6.90   56  1401914   67.460 ng       100
    13) Acetone                     7.13   58  7636279  286.461 ng        99
    14) Trichlorofluoromethane      7.35  101  3118063   52.268 ng       100
    15) 2-Propanol (Isopropanol)    7.64   45 10344835  126.550 ng        99
    16) Acrylonitrile               7.92   53  3040215   68.276 ng       100
    17) 1,1-Dichloroethene          8.35   96  1999963   57.695 ng        88
    18) 2-Methyl-2-Propanol (t...   8.54   59 10694224  123.556 ng        98
    19) Methylene Chloride          8.60   84  2122517   56.455 ng        85
    20) 3-Chloro-1-propene (Al...   8.75   41  3149107   70.885 ng        89
    21) Trichlorotrifluoroethane    8.99  151  1755597   51.226 ng        91
    22) Carbon Disulfide            8.85   76  7820948   58.912 ng       100
    23) trans-1,2-Dichloroethene    9.87   61  3090131   64.747 ng        89
    24) 1,1-Dichloroethane         10.14   63  3588295   59.579 ng        99
    25) Methyl tert-Butyl Ether    10.21   73  6048886   59.540 ng        95
    26) Vinyl Acetate              10.39   86  2368394  314.447 ng   #    92
    27) 2-Butanone (ME )           10.63   72  1462906   61.638 ng   #    79
    28) cis-1,2-Dichloroethene     11.15   61  2916353   62.303 ng        90
    29) Diisopropyl Ether          11.43   87  1552414   52.342 ng   #    64
    30) Ethyl Acetate              11.44   61  1591204  126.058 ng        97
    31) n-He ane                   11.42   57  3105970   57.883 ng        99
    32) Chloroform                 11.50   83  3445168   56.745 ng        99
    34) Tetrahydrofuran (THF)      11.89   72  1469332   61.976 ng   #    87
    35) Ethyl tert-Butyl Ether     12.02   87  2374884   57.260 ng   #    86
    36) 1,2-Dichloroethane         12.30   62  2448629   57.351 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  2892134   59.509 ng        97
    39) Isopropyl Acetate          12.98   61  2716231  132.236 ng        93
    40) 1-Butanol                  13.02   56  4693244  144.835 ng        96
    41) Benzene                    13.05   78  7920346   58.429 ng       100
    42) Carbon Tetrachloride       13.20  117  2504353   58.337 ng       100
    43) Cyclohe ane                13.34   84  5976072  120.533 ng        89
    44) tert-Amyl Methyl Ether     13.67   73  5893279   63.294 ng        96
    45) 1,2-Dichloropropane        13.90   63  2128354   66.684 ng        99
    46) Bromodichloromethane       14.09   83  2749515   64.159 ng        99
    47) Trichloroethene            14.14  130  2135770   57.052 ng        99
    48) 1,4-Dio ane                14.11   88  1785146   63.710 ng        89
    49) 2,2,4-Trimethylpentane...  14.19   57  8714906   65.061 ng        99
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181808.D
  Acq On    : 18 May 2018   4:16                       Operator: LH
  Sample    : 50ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:43 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.34  100  1663094  123.069 ng   #    86
    51) n-Heptane                  14.45   71  1855112   61.587 ng        94
    52) cis-1,3-Dichloropropene    15.00   75  3612646   71.241 ng       100
    53) 4-Methyl-2-pentanone       15.02   58  2072282   69.279 ng        93
    54) trans-1,3-Dichloropropene  15.51   75  3123251   70.155 ng       100
    55) 1,1,2-Trichloroethane      15.69   97  2002607   61.651 ng        95
    58) Toluene                    15.98   91  7810450   51.110 ng       100
    59) 2-He anone                 16.21   43  4736824   62.452 ng        96
    60) Dibromochloromethane       16.39  129  2370841   55.342 ng       100
    61) 1,2-Dibromoethane          16.65  107  2298895   55.204 ng        99
    62) n-Butyl Acetate            16.83   43  5456479   64.151 ng        97
    63) n-Octane                   16.96   57  1722446   59.665 ng        89
    64) Tetrachloroethene          17.11  166  2233572   49.051 ng       100
    65) Chlorobenzene              17.77  112  5295469   51.193 ng       100
    66) Ethylbenzene               18.11   91  8892517   52.776 ng        98
    67) m-  p- ylenes             18.27   91 13204685  104.072 ng        97
    68) Bromoform                  18.35  173  2068566   56.158 ng       100
    69) Styrene                    18.59  104  5672590   55.130 ng        97
    70) o- ylene                   18.69   91  6763407   51.486 ng        98
    71) n- onane                   18.87   43  3837380   59.378 ng        93
    72) 1,1,2,2-Tetrachloroethane  18.68   83  3643144   56.183 ng        99
    74) Cumene                     19.20  105  8635441   50.233 ng        99
    75) alpha-Pinene               19.54   93  4683204   53.849 ng        98
    76) n-Propylbenzene            19.64   91 10322063   51.539 ng        98
    77) 3-Ethyltoluene             19.73  105  8765374   50.910 ng        94
    78) 4-Ethyltoluene             19.77  105  7707588   49.000 ng        95
    79) 1,3,5-Trimethylbenzene     19.84  105  6986222   50.206 ng        98
    80) alpha-Methylstyrene        19.97  118  3904298   53.350 ng        99
    81) 2-Ethyltoluene             20.00  105  8203366   49.430 ng        99
    82) 1,2,4-Trimethylbenzene     20.19  105  6713835   49.049 ng        97
    83) n-Decane                   20.27   57  3986589   57.847 ng        95
    84) Benzyl Chloride            20.31   91  6778494   65.488 ng        98
    85) 1,3-Dichlorobenzene        20.33  146  4269552   49.694 ng       100
    86) 1,4-Dichlorobenzene        20.39  146  4375356   50.092 ng       100
    87) sec-Butylbenzene           20.42  105  9099089   48.530 ng        98
    88) 4-Isopropyltoluene (p-...  20.56  119  7768974   45.036 ng        97
    89) 1,2,3-Trimethylbenzene     20.56  105  6580238   47.474 ng        97
    90) 1,2-Dichlorobenzene        20.69  146  3986052   48.914 ng       100
    91) d-Limonene                 20.68   68  2746964   52.843 ng        94
    92) 1,2-Dibromo-3-Chloropr...  21.06  157  1661813   56.387 ng        87
    93) n-Undecane                 21.34   57  4290529   62.642 ng        95
    94) 1,2,4-Trichlorobenzene     22.17  180  3484013   58.385 ng        99
    95) aphthalene                22.28  128 10263332   52.598 ng        99
    96) n-Dodecane                 22.24   57  4242928   70.002 ng        95
    97) He achlorobutadiene        22.59  225  2148316   49.583 ng       100
    98) Cyclohe anone              18.41   55  3207059   60.640 ng        94
    99) tert-Butylbenzene          20.19  119  6297958   46.314 ng        99
   100) n-Butylbenzene             20.92   91  7645445   51.753 ng        99
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181808.D
  Acq On    : 18 May 2018   4:16                       Operator: LH
  Sample    : 50ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:43 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181809.D
  Acq On    : 18 May 2018   4:49                       Operator: LH
  Sample    : 100ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.34  130   362549   12.500 ng      0.03
    37) 1,4-Difluorobenzene (IS2)  13.45  114  1553971   12.500 ng      0.02
    56) Chlorobenzene-d5 (IS3)     17.73   82   710217   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.19   65   496903   12.868 ng      0.03
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  102.96% 
    57) Toluene-d8 (SS2)           15.88   98  1550511   11.181 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   89.44% 
    73) Bromofluorobenzene (SS3)   19.09  174   485224    9.693 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   77.52% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42  4797573  129.013 ng        99
     3) Dichlorodifluoromethan...   4.21   85  6525510   93.041 ng       100
     4) Chloromethane               4.52   50  4444767   84.261 ng       100
     5) 1,2-Dichloro-1,1,2,2-t...   4.79  135  3722346   90.225 ng       100
     6) Vinyl Chloride              4.96   62  5949031  104.189 ng       100
     7) 1,3-Butadiene               5.24   54  4480374  112.177 ng        98
     8) Bromomethane                5.71   94  3507225  103.850 ng        99
     9) Chloroethane                6.05   64  2993069  115.808 ng        99
    10) Ethanol                     6.52   45 15046850  607.384 ng       100
    11) Acetonitrile                6.76   41  8388264  131.540 ng        99
    12) Acrolein                    6.92   56  2735413  129.825 ng       100
    13) Acetone                     7.15   58 13218986  489.095 ng        91
    14) Trichlorofluoromethane      7.36  101  6141872  101.547 ng       100
    15) 2-Propanol (Isopropanol)    7.67   45 15469402  186.648 ng        99
    16) Acrylonitrile               7.94   53  5988859  132.653 ng       100
    17) 1,1-Dichloroethene          8.36   96  3974324  113.081 ng        89
    18) 2-Methyl-2-Propanol (t...   8.56   59 16650903  189.742 ng        98
    19) Methylene Chloride          8.60   84  4120619  108.100 ng        86
    20) 3-Chloro-1-propene (Al...   8.76   41  6145693  136.442 ng        91
    21) Trichlorotrifluoroethane    9.00  151  3484145  100.271 ng        91
    22) Carbon Disulfide            8.86   76 15024006  111.619 ng        99
    23) trans-1,2-Dichloroethene    9.88   61  6020933  124.428 ng        90
    24) 1,1-Dichloroethane         10.14   63  7034835  115.205 ng       100
    25) Methyl tert-Butyl Ether    10.22   73 11665562  113.253 ng        95
    26) Vinyl Acetate              10.40   86  4226662  553.481 ng   #    58
    27) 2-Butanone (MEK)           10.65   72  2862359  118.951 ng   #    85
    28) cis-1,2-Dichloroethene     11.16   61  5678675  119.654 ng        91
    29) Diisopropyl Ether          11.43   87  2810889   93.475 ng   #    85
    30) Ethyl Acetate              11.46   61  2811486  219.680 ng        99
    31) n-Hexane                   11.42   57  5662613  104.083 ng        99
    32) Chloroform                 11.52   83  6678105  108.488 ng       100
    34) Tetrahydrofuran (THF)      11.89   72  2893973  120.396 ng   #    89
    35) Ethyl tert-Butyl Ether     12.03   87  4613163  109.703 ng        90
    36) 1,2-Dichloroethane         12.31   62  4758839  109.933 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  5676404  115.458 ng        97
    39) Isopropyl Acetate          12.99   61  5005307  240.882 ng   #    90
    40) 1-Butanol                  13.04   56  8095271  246.957 ng        95
    41) Benzene                    13.06   78 13889793  101.290 ng        99
    42) Carbon Tetrachloride       13.21  117  4924290  113.392 ng        99
    43) Cyclohexane                13.34   84 10717984  213.693 ng        92
    44) tert-Amyl Methyl Ether     13.68   73 11153062  118.409 ng        96
    45) 1,2-Dichloropropane        13.90   63  4204987  130.237 ng        99
    46) Bromodichloromethane       14.09   83  5312088  122.533 ng        99
    47) Trichloroethene            14.14  130  4179135  110.355 ng        99
    48) 1,4-Dioxane                14.12   88  3416979  120.550 ng        90
    49) 2,2,4-Trimethylpentane...  14.20   57 15689528  115.785 ng        97
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181809.D
  Acq On    : 18 May 2018   4:49                       Operator: LH
  Sample    : 100ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.34  100  3187965  233.202 ng        90
    51) n-Heptane                  14.46   71  3625826  118.991 ng        95
    52) cis-1,3-Dichloropropene    15.00   75  7026245  136.967 ng       100
    53) 4-Methyl-2-pentanone       15.03   58  3883622  128.345 ng        97
    54) trans-1,3-Dichloropropene  15.52   75  6172672  137.060 ng       100
    55) 1,1,2-Trichloroethane      15.69   97  3916542  119.189 ng        94
    58) Toluene                    15.98   91 14383336   93.574 ng        98
    59) 2-Hexanone                 16.22   43  8881493  116.416 ng        97
    60) Dibromochloromethane       16.39  129  4625547  107.345 ng        99
    61) 1,2-Dibromoethane          16.65  107  4514153  107.771 ng        99
    62) n-Butyl Acetate            16.84   43 10238271  119.670 ng        98
    63) n-Octane                   16.96   57  3237483  111.495 ng        92
    64) Tetrachloroethene          17.11  166  4359664   95.186 ng        99
    65) Chlorobenzene              17.77  112 10091388   96.990 ng       100
    66) Ethylbenzene               18.11   91 15490672   91.401 ng        98
    67) m- & p-Xylenes             18.28   91 22060083  172.855 ng        99
    68) Bromoform                  18.35  173  4040064  109.045 ng       100
    69) Styrene                    18.60  104 10293605   99.460 ng        95
    70) o-Xylene                   18.70   91 11571270   87.575 ng        98
    71) n-Nonane                   18.87   43  6574695  101.143 ng        97
    72) 1,1,2,2-Tetrachloroethane  18.68   83  6316327   96.843 ng       100
    74) Cumene                     19.21  105 14483262   83.762 ng        97
    75) alpha-Pinene               19.54   93  8389592   95.906 ng        96
    76) n-Propylbenzene            19.65   91 15993021   79.390 ng        93
    77) 3-Ethyltoluene             19.74  105 13965872   80.644 ng        96
    78) 4-Ethyltoluene             19.77  105 13321250   84.196 ng        96
    79) 1,3,5-Trimethylbenzene     19.84  105 12081225   86.317 ng       100
    80) alpha-Methylstyrene        19.97  118  6934367   94.204 ng        98
    81) 2-Ethyltoluene             20.01  105 13708053   82.119 ng        97
    82) 1,2,4-Trimethylbenzene     20.20  105 10875659   78.992 ng        98
    83) n-Decane                   20.27   57  6699301   96.644 ng        98
    84) Benzyl Chloride            20.31   91 11535566  110.799 ng        99
    85) 1,3-Dichlorobenzene        20.34  146  7543898   87.295 ng       100
    86) 1,4-Dichlorobenzene        20.39  146  7833459   89.162 ng        99
    87) sec-Butylbenzene           20.43  105 14452687   76.636 ng        94
    88) 4-Isopropyltoluene (p-...  20.56  119 12085905   69.654 ng        95
    89) 1,2,3-Trimethylbenzene     20.57  105 10608634   76.092 ng        96
    90) 1,2-Dichlorobenzene        20.69  146  6666655   81.333 ng       100
    91) d-Limonene                 20.68   68  4331261   82.837 ng        98
    92) 1,2-Dibromo-3-Chloropr...  21.07  157  3158572  106.551 ng        88
    93) n-Undecane                 21.35   57  7086027  102.855 ng        98
    94) 1,2,4-Trichlorobenzene     22.17  180  6531198  108.814 ng        99
    95) Naphthalene                22.28  128 15976019   81.399 ng        95
    96) n-Dodecane                 22.25   57  7093776  116.358 ng        98
    97) Hexachlorobutadiene        22.58  225  4058221   93.119 ng       100
    98) Cyclohexanone              18.42   55  5996050  112.717 ng        95
    99) tert-Butylbenzene          20.19  119 10242955   74.888 ng        99
   100) n-Butylbenzene             20.92   91 12438689   83.710 ng        96
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181809.D
  Acq On    : 18 May 2018   4:49                       Operator: LH
  Sample    : 100ng TO-15 ICAL STD
  Misc      : S31-04201801/S31-05161801 (6/14)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 10:31:46 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:31:09 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181810.D
  Acq On    : 18 May 2018   5:22                       Operator: LH
  Sample    : 25ng TO-15 ICV STD
  Misc      : S31-04201801/S31-05081803 (6/6)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 11:27:54 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:36:37 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.33  130   367239   12.500 ng     -0.01
    37) 1,4-Difluorobenzene (IS2)  13.44  114  1573105   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   712518   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   504510   12.154 ng     -0.01
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   97.20% 
    57) Toluene-d8 (SS2)           15.87   98  1560723   12.613 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  100.88% 
    73) Bromofluorobenzene (SS3)   19.09  174   488051   12.425 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   99.36% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42  1157038   22.556 ng        99
     3) Dichlorodifluoromethan...   4.21   85  1874501   22.956 ng       100
     4) Chloromethane               4.51   50  1646513   22.662 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.78  135  1022277   22.991 ng       100
     6) Vinyl Chloride              4.96   62  1617742   22.407 ng       100
     7) 1,3-Butadiene               5.23   54  1236345   23.929 ng        97
     8) Bromomethane                5.69   94   978162   23.883 ng        99
     9) Chloroethane                6.04   64   795545   23.354 ng       100
    10) Ethanol                     6.45   45  4250109  121.070 ng       100
    11) Acetonitrile                6.71   41  2165345   23.521 ng        99
    12) Acrolein                    6.90   56   709929   23.928 ng       100
    13) Acetone                     7.11   58  4101026  114.650 ng        94
    14) Trichlorofluoromethane      7.35  101  1606713   23.270 ng       100
    15) 2-Propanol (Isopropanol)    7.63   45  5614354   49.787 ng        99
    16) Acrylonitrile               7.91   53  1556661   24.883 ng       100
    17) 1,1-Dichloroethene          8.35   96  1027056   24.533 ng        88
    18) 2-Methyl-2-Propanol (t...   8.52   59  5418759   49.007 ng        98
    19) Methylene Chloride          8.58   84  1094088   23.728 ng        85
    20) 3-Chloro-1-propene (Al...   8.74   41  1669652   25.758 ng        90
    21) Trichlorotrifluoroethane    8.99  151   912049   24.010 ng        91
    22) Carbon Disulfide            8.85   76  4086861   25.048 ng       100
    23) trans-1,2-Dichloroethene    9.87   61  1568878   24.732 ng        90
    24) 1,1-Dichloroethane         10.13   63  1905897   24.003 ng        99
    25) Methyl tert-Butyl Ether    10.21   73  3120856   24.289 ng        96
    26) Vinyl Acetate              10.38   86  1245623  132.975 ng   #    55
    27) 2-Butanone (ME )           10.62   72   754986   24.394 ng   #    76
    28) cis-1,2-Dichloroethene     11.15   61  1489147   24.154 ng        89
    29) Diisopropyl Ether          11.42   87   825052   23.892 ng   #    57
    30) Ethyl Acetate              11.44   61   835979   50.174 ng        96
    31) n-He ane                   11.42   57  1633161   23.656 ng        99
    32) Chloroform                 11.50   83  1771934   23.852 ng        99
    34) Tetrahydrofuran (THF)      11.89   72   747169   24.025 ng   #    86
    35) Ethyl tert-Butyl Ether     12.02   87  1229235   24.488 ng   #    85
    36) 1,2-Dichloroethane         12.30   62  1262656   23.591 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  1468988   24.281 ng        97
    39) Isopropyl Acetate          12.98   61  1387735   48.247 ng   #    86
    40) 1-Butanol                  13.01   56  2362660   50.034 ng        93
    41) Benzene                    13.04   78  4194163   23.205 ng       100
    42) Carbon Tetrachloride       13.20  117  1294327   24.939 ng       100
    43) Cyclohe ane                13.33   84  3150413   49.003 ng        88
    44) tert-Amyl Methyl Ether     13.67   73  3064336   24.587 ng        96
    45) 1,2-Dichloropropane        13.90   63  1080508   24.013 ng        99
    46) Bromodichloromethane       14.09   83  1414432   25.437 ng       100
    47) Trichloroethene            14.13  130  1093335   24.154 ng       100
    48) 1,4-Dio ane                14.11   88   906112   24.762 ng        89
    49) 2,2,4-Trimethylpentane...  14.19   57  4617040   24.236 ng        99
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181810.D
  Acq On    : 18 May 2018   5:22                       Operator: LH
  Sample    : 25ng TO-15 ICV STD
  Misc      : S31-04201801/S31-05081803 (6/6)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 11:27:54 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:36:37 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100   854316   50.299 ng   #    85
    51) n-Heptane                  14.45   71   961848   23.277 ng        94
    52) cis-1,3-Dichloropropene    15.00   75  1746664   25.859 ng       100
    53) 4-Methyl-2-pentanone       15.02   58  1051881   24.548 ng        91
    54) trans-1,3-Dichloropropene  15.51   75  1591881   27.064 ng       100
    55) 1,1,2-Trichloroethane      15.69   97  1020781   24.567 ng        96
    58) Toluene                    15.98   91  4063006   24.641 ng       100
    59) 2-He anone                 16.21   43  2419760   24.306 ng        95
    60) Dibromochloromethane       16.39  129  1213137   26.707 ng       100
    61) 1,2-Dibromoethane          16.64  107  1171936   25.540 ng        99
    62) n-Butyl Acetate            16.83   43  2773992   24.991 ng        96
    63) n-Octane                   16.96   57   892000   24.693 ng        89
    64) Tetrachloroethene          17.11  166  1144211   24.992 ng       100
    65) Chlorobenzene              17.77  112  2730807   24.692 ng       100
    66) Ethylbenzene               18.11   91  4701248   24.841 ng        98
    67) m-  p- ylenes             18.27   91  7101471   49.336 ng        97
    68) Bromoform                  18.35  173  1045836   27.951 ng       100
    69) Styrene                    18.59  104  2994152   26.086 ng        98
    70) o- ylene                   18.69   91  3650599   24.981 ng        98
    71) n- onane                   18.87   43  2072684   24.859 ng        92
    72) 1,1,2,2-Tetrachloroethane  18.68   83  1915437   25.486 ng        99
    74) Cumene                     19.20  105  4687427   25.362 ng        98
    75) alpha-Pinene               19.54   93  2518587   25.886 ng        99
    76) n-Propylbenzene            19.64   91  5679973   25.607 ng        97
    77) 3-Ethyltoluene             19.73  105  4829389   26.236 ng        93
    78) 4-Ethyltoluene             19.77  105  4244178   24.998 ng        96
    79) 1,3,5-Trimethylbenzene     19.83  105  3785129   25.360 ng        97
    80) alpha-Methylstyrene        19.97  118  2177129   27.420 ng        99
    81) 2-Ethyltoluene             20.00  105  4527779   25.228 ng        98
    82) 1,2,4-Trimethylbenzene     20.19  105  3834612   25.339 ng        98
    83) n-Decane                   20.26   57  2174657   25.866 ng        94
    84) Benzyl Chloride            20.31   91  3640453   29.306 ng        96
    85) 1,3-Dichlorobenzene        20.33  146  2325433   25.692 ng       100
    86) 1,4-Dichlorobenzene        20.39  146  2356555   25.267 ng       100
    87) sec-Butylbenzene           20.42  105  5091718   25.381 ng        98
    88) 4-Isopropyltoluene (p-...  20.56  119  4608593   25.369 ng        97
    89) 1,2,3-Trimethylbenzene     20.56  105  3912145   26.213 ng        97
    90) 1,2-Dichlorobenzene        20.68  146  2230066   26.157 ng       100
    91) d-Limonene                 20.68   68  1655685   26.675 ng        91
    92) 1,2-Dibromo-3-Chloropr...  21.06  157   871544   28.109 ng        85
    93) n-Undecane                 21.34   57  2333419   28.517 ng        94
    94) 1,2,4-Trichlorobenzene     22.17  180  1869455   29.032 ng       100
    95) aphthalene                22.28  128  5754912   26.502 ng       100
    96) n-Dodecane                 22.24   57  2345971   29.364 ng        94
    97) He achlorobutadiene        22.58  225  1109222   26.474 ng       100
    98) Cyclohe anone              18.41   55  1607248   23.620 ng        93
    99) tert-Butylbenzene          20.19  119  3636061   25.260 ng        98
   100) n-Butylbenzene             20.92   91  4218477   25.492 ng        98
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_05\18\05181810.D
  Acq On    : 18 May 2018   5:22                       Operator: LH
  Sample    : 25ng TO-15 ICV STD
  Misc      : S31-04201801/S31-05081803 (6/6)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: May 18 11:27:54 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 10:36:37 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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 Page 1 of 2 I:\MS16\0-Instrument Info\0-Security Certificates\ICV_LCS_2017_090517.CRT   5/18/18 11:28 AM

Initial Calibration Verification/LABORATORY CONTROL SAMPLE CHECK SHEET

Data File Name: 05181810.D Acq. Method File: TO15.M
Data File Path: I:\MS16\DATA\2018_05\18\ Sample Name: 25ng TO-15 ICV STD

Operator: LH Misc Info: S31-04201801/S31-05081803 (
Date Acquired: 5/18/18 5:22 Instrument Name: GCMS-16

Compound Ret. Amt. Spike % Lower Upper * OR ICV/AZ
# Name Time (ng) Amt.(ng) Rec. Limit Limit Fail 70-130%
2) Propene 4.04 22.556 26.275 86 54 133 * *
3) Dichlorodifluoromethane (CFC 1 4.21 22.956 26.600 86 64 115 * *
4) Chloromethane 4.51 22.662 26.250 86 47 140 * *
5) 1,2-Dichloro-1,1,2,2-tetrafluoroet 4.78 22.991 26.325 87 60 112 * *
6) Vinyl Chloride 4.96 22.407 26.350 85 63 127 * *
7) 1,3-Butadiene 5.23 23.929 26.225 91 57 149 * *
8) Bromomethane 5.69 23.883 26.225 91 63 132 * *
9) Chloroethane 6.04 23.354 26.250 89 68 129 * *
10) Ethanol 6.45 121.070 130.375 93 62 131 * *
11) Acetonitrile 6.71 23.521 26.200 90 56 136 * *
12) Acrolein 6.90 23.928 26.075 92 60 132 * *
13) Acetone 7.11 114.650 131.825 87 63 124 * *
14) Trichlorofluoromethane 7.35 23.270 26.025 89 65 113 * *
15) 2-Propanol (Isopropanol) 7.63 49.787 52.775 94 62 135 * *
16) Acrylonitrile 7.91 24.883 26.450 94 68 138 * *
17) 1,1-Dichloroethene 8.35 24.533 26.675 92 72 118 * *
18) 2-Methyl-2-Propanol (tert-Butyl Alco 8.52 49.007 53.350 92 61 128 * *
19) Methylene Chloride 8.58 23.728 26.600 89 67 116 * *
20) 3-Chloro-1-propene (Allyl Chlorid 8.74 25.758 26.525 97 61 143 * *
21) Trichlorotrifluoroethane 8.99 24.010 26.750 90 68 113 * *
22) Carbon Disulfide 8.85 25.048 26.725 94 68 120 * *
23) trans-1,2-Dichloroethene 9.87 24.732 26.700 93 71 125 * *
24) 1,1-Dichloroethane 10.13 24.003 26.525 90 68 118 * *
25) Methyl tert-Butyl Ether 10.21 24.289 26.625 91 60 123 * *
26) Vinyl Acetate 10.38 132.975 132.750 100 73 135 * *
27) 2-Butanone (MEK) 10.62 24.394 26.450 92 70 129 * *
28) cis-1,2-Dichloroethene 11.15 24.154 26.475 91 69 121 * *
29) Diisopropyl Ether 11.42 23.892 26.600 90 65 117 * *
30) Ethyl Acetate 11.44 50.174 53.300 94 66 140 * *
31) n-Hexane 11.42 23.656 26.625 89 61 124 * *
32) Chloroform 11.50 23.852 26.500 90 69 113 * *
34) Tetrahydrofuran (THF) 11.89 24.025 26.550 90 66 121 * *
35) Ethyl tert-Butyl Ether 12.02 24.488 26.525 92 69 120 * *
36) 1,2-Dichloroethane 12.30 23.591 26.500 89 62 120 * *
38) 1,1,1-Trichloroethane 12.57 24.281 26.525 92 65 116 * *
39) Isopropyl Acetate 12.98 48.247 53.275 91 70 126 * *
40) 1-Butanol 13.01 50.034 53.300 94 62 141 * *
41) Benzene 13.04 23.205 26.625 87 66 111 * *
42) Carbon Tetrachloride 13.20 24.939 26.700 93 64 122 * *
43) Cyclohexane 13.33 49.003 53.150 92 69 115 * *
44) tert-Amyl Methyl Ether 13.67 24.587 26.550 93 68 119 * *
45) 1,2-Dichloropropane 13.90 24.013 26.525 91 69 121 * *
46) Bromodichloromethane 14.09 25.437 26.700 95 69 123 * *
47) Trichloroethene 14.13 24.154 26.550 91 69 112 * *
48) 1,4-Dioxane 14.11 24.762 26.600 93 74 123 * *
49) 2,2,4-Trimethylpentane (Isooctane) 14.19 24.236 26.525 91 67 120 * *

Bold = 75 Compound List
* = Pass

5/18/18
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Initial Calibration Verification/LABORATORY CONTROL SAMPLE CHECK SHEET

Data File Name: 05181810.D TO15.M
Data File Path: I:\MS16\DATA\2018_05\18\ Sample Name: 25ng TO-15 ICV STD

Operator: LH Misc Info: S31-04201801/S31-05081803 (
Date Acquired: 5/18/18 5:22 Instrument Name: GCMS-16

Compound Ret. Amt. Spike % Lower Upper * OR ICV/AZ
# Name Time (ng) Amt.(ng) Rec. Limit Limit Fail 70-130%

50) Methyl Methacrylate 14.33 50.299 52.950 95 75 125 * *
51) n-Heptane 14.45 23.277 26.625 87 68 118 * *
52) cis-1,3-Dichloropropene 15.00 25.859 26.025 99 74 129 * *
53) 4-Methyl-2-pentanone 15.02 24.548 26.650 92 66 138 * *
54) trans-1,3-Dichloropropene 15.51 27.064 26.625 102 75 130 * *
55) 1,1,2-Trichloroethane 15.69 24.567 26.500 93 73 117 * *
58) Toluene 15.98 24.641 26.400 93 66 114 * *
59) 2-Hexanone 16.21 24.306 26.425 92 58 146 * *
60) Dibromochloromethane 16.39 26.707 26.450 101 67 130 * *
61) 1,2-Dibromoethane 16.64 25.540 26.425 97 70 127 * *
62) n-Butyl Acetate 16.83 24.991 26.850 93 62 140 * *
63) n-Octane 16.96 24.693 26.525 93 65 121 * *
64) Tetrachloroethene 17.11 24.992 26.500 94 62 119 * *
65) Chlorobenzene 17.77 24.692 26.525 93 66 115 * *
66) Ethylbenzene 18.11 24.841 26.475 94 69 117 * *
67) m- & p-Xylenes 18.27 49.336 52.975 93 67 117 * *
68) Bromoform 18.35 27.951 26.525 105 67 135 * *
69) Styrene 18.59 26.086 26.350 99 70 128 * *
70) o-Xylene 18.69 24.981 26.400 95 67 118 * *
71) n-Nonane 18.87 24.859 26.500 94 61 127 * *
72) 1,1,2,2-Tetrachloroethane 18.68 25.486 26.450 96 70 125 * *
74) Cumene 19.20 25.362 26.525 96 68 116 * *
75) alpha-Pinene 19.54 25.886 26.600 97 69 122 * *
76) n-Propylbenzene 19.64 25.607 26.750 96 70 118 * *
77) 3-Ethyltoluene 19.73 26.236 26.450 99 68 117 * *
78) 4-Ethyltoluene 19.77 24.998 26.425 95 69 124 * *
79) 1,3,5-Trimethylbenzene 19.83 25.360 26.500 96 65 117 * *
80) alpha-Methylstyrene 19.97 27.420 26.525 103 71 132 * *
81) 2-Ethyltoluene 20.00 25.228 26.700 94 67 119 * *
82) 1,2,4-Trimethylbenzene 20.19 25.339 26.550 95 67 124 * *
83) n-Decane 20.26 25.866 26.625 97 63 129 * *
84) Benzyl Chloride 20.31 29.306 26.550 110 75 142 * *
85) 1,3-Dichlorobenzene 20.33 25.692 26.475 97 70 124 * *
86) 1,4-Dichlorobenzene 20.39 25.267 26.750 94 63 124 * *
87) sec-Butylbenzene 20.42 25.381 26.575 96 68 119 * *
88) 4-Isopropyltoluene (p-Cymene) 20.56 25.369 26.600 95 65 122 * *
89) 1,2,3-Trimethylbenzene 20.56 26.213 26.600 99 66 128 * *
90) 1,2-Dichlorobenzene 20.68 26.157 26.750 98 66 125 * *
91) d-Limonene 20.68 26.675 26.625 100 64 135 * *
92) 1,2-Dibromo-3-Chloropropane 21.06 28.109 26.300 107 73 136 * *
93) n-Undecane 21.34 28.517 26.775 107 67 135 * *
94) 1,2,4-Trichlorobenzene 22.17 29.032 27.200 107 70 141 * *
95) Naphthalene 22.28 26.502 26.125 101 71 146 * *
96) n-Dodecane 22.24 29.364 26.825 109 69 152 * *
97) Hexachlorobutadiene 22.58 26.474 26.550 100 63 126 * *
98) Cyclohexanone 18.41 23.620 26.150 90 58 138 * *
99) tert-Butylbenzene 20.19 25.260 26.525 95 65 121 * *
100) n-Butylbenzene 20.92 25.492 26.575 96 71 125 * *



                               Evaluate Continuing Calibration Report

  Data File: I:\MS16\DATA\2018_06\11\06111802.D
  Acq On    : 11 Jun 2018   7:40                       Operator: WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 08:12:26 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

  Min. RRF     :   0.000  Min. Rel. Area :  50%  Max. R.T. Dev  0.33min
  Max. RRF Dev :  30%     Max. Rel. Area : 200%

         Compound                      AvgRF   CCRF      %Dev Area% Dev(min)
  -------------------------------------------------------------------------
  1 IR   Bromochloromethane (IS1)      1.000   1.000       0.0   95   0.00 
  2 T    Propene                       1.746   1.520      12.9   89   0.00 
  3 T    Dichlorodifluoromethane (CF   2.779   2.533       8.9   92   0.00 
  4 T    Chloromethane                 2.473   2.296       7.2   91   0.00 
  5 T    1,2-Dichloro-1,1,2,2-tetraf   1.513   1.435       5.2   96   0.00 
  6 T    Vinyl Chloride                2.457   2.202      10.4   91   0.00 
  7 T    1,3-Butadiene                 1.759   1.645       6.5   90   0.00 
  8 T    Bromomethane                  1.394   1.358       2.6   97  -0.01 
  9 T    Chloroethane                  1.159   1.092       5.8   95   0.00 
 10 T    Ethanol                       1.195   1.089       8.9   89  -0.07 
 11 T    Acetonitrile                  3.134   2.829       9.7   91  -0.04 
 12 T    Acrolein                      1.010   0.929       8.0   91  -0.02 
 13 T    Acetone                       1.218   1.044      14.3   89  -0.03 
 14 T    Trichlorofluoromethane        2.350   2.114      10.0   93  -0.01 
 15 T    2-Propanol (Isopropanol)      3.838   3.679       4.1   89  -0.04 
 16 T    Acrylonitrile                 2.129   2.024       4.9   91  -0.03 
 17 T    1,1-Dichloroethene            1.425   1.376       3.4   95  -0.01 
 18 T    2-Methyl-2-Propanol (tert-B   3.764   3.518       6.5   89  -0.04 
 19 T    Methylene Chloride            1.569   1.449       7.6   94  -0.01 
 20 T    3-Chloro-1-propene (Allyl C   2.206   2.068       6.3   90  -0.02 
 21 T    Trichlorotrifluoroethane      1.293   1.250       3.3   98   0.00 
 22 T    Carbon Disulfide              5.554   5.451       1.9   95  -0.01 
 23 T    trans-1,2-Dichloroethene      2.159   2.011       6.9   92  -0.01 
 24 T    1,1-Dichloroethane            2.703   2.490       7.9   93  -0.01 
 25 T    Methyl tert-Butyl Ether       4.373   4.039       7.6   93  -0.01 
 26 T    Vinyl Acetate                 0.319   0.327      -2.5   93  -0.02 
 27 T    2-Butanone (MEK)              1.053   0.989       6.1   93  -0.02 
 28 T    cis-1,2-Dichloroethene        2.099   1.928       8.1   91   0.00 
 29 T    Diisopropyl Ether             1.175   1.078       8.3   94   0.00 
 30 T    Ethyl Acetate                 0.567   0.542       4.4   92  -0.02 
 31 T    n-Hexane                      2.350   2.156       8.3   94   0.00 
 32 T    Chloroform                    2.529   2.328       7.9   93  -0.02 
 33 S    1,2-Dichloroethane-d4(SS1)    1.413   1.297       8.2   89  -0.01 
 34 T    Tetrahydrofuran (THF)         1.059   0.986       6.9   93   0.00 
 35 T    Ethyl tert-Butyl Ether        1.709   1.608       5.9   94  -0.01 
 36 T    1,2-Dichloroethane            1.822   1.611      11.6   90  -0.01 

 37 IR   1,4-Difluorobenzene (IS2)     1.000   1.000       0.0   96   0.00 
 38 T    1,1,1-Trichloroethane         0.481   0.452       6.0   94   0.00 
 39 T    Isopropyl Acetate             0.229   0.216       5.7   93   0.00 
 40 T    1-Butanol                     0.375   0.356       5.1   87  -0.03 
 41 T    Benzene                       1.436   1.295       9.8   95   0.00 
 42 T    Carbon Tetrachloride          0.412   0.401       2.7   95   0.00 
 43 T    Cyclohexane                   0.511   0.485       5.1   94  -0.01 
 44 T    tert-Amyl Methyl Ether        0.990   0.930       6.1   93  -0.01 
 45 T    1,2-Dichloropropane           0.358   0.335       6.4   95   0.00 
 46 T    Bromodichloromethane          0.442   0.431       2.5   94   0.00 
 47 T    Trichloroethene               0.360   0.353       1.9   98   0.00 
 48 T    1,4-Dioxane                   0.291   0.286       1.7   96   0.00 
 49 T    2,2,4-Trimethylpentane (Iso   1.514   1.399       7.6   92   0.00 
 50 T    Methyl Methacrylate           0.135   0.137      -1.5   98  -0.01 
 51 T    n-Heptane                     0.328   0.306       6.7   98   0.00 
 52 T    cis-1,3-Dichloropropene       0.537   0.543      -1.1   95   0.00 
 53 T    4-Methyl-2-pentanone          0.340   0.323       5.0   92  -0.01 
 54 T    trans-1,3-Dichloropropene     0.467   0.488      -4.5   95   0.00 
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                               Evaluate Continuing Calibration Report

  Data File: I:\MS16\DATA\2018_06\11\06111802.D
  Acq On    : 11 Jun 2018   7:40                       Operator: WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 08:12:26 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

  Min. RRF     :   0.000  Min. Rel. Area :  50%  Max. R.T. Dev  0.33min
  Max. RRF Dev :  30%     Max. Rel. Area : 200%

         Compound                      AvgRF   CCRF      %Dev Area% Dev(min)
  -------------------------------------------------------------------------
 55 T    1,1,2-Trichloroethane         0.330   0.324       1.8   97   0.00 

 56 IR   Chlorobenzene-d5 (IS3)        1.000   1.000       0.0   89   0.00 
 57 S    Toluene-d8 (SS2)              2.171   2.173      -0.1   89   0.00 
 58 T    Toluene                       2.893   3.047      -5.3   97   0.00 
 59 T    2-Hexanone                    1.747   1.707       2.3   90  -0.01 
 60 T    Dibromochloromethane          0.797   0.902     -13.2   97   0.00 
 61 T    1,2-Dibromoethane             0.805   0.874      -8.6   97   0.00 
 62 T    n-Butyl Acetate               1.947   1.953      -0.3   91   0.00 
 63 T    n-Octane                      0.634   0.644      -1.6   94   0.00 
 64 T    Tetrachloroethene             0.803   0.880      -9.6  100   0.00 
 65 T    Chlorobenzene                 1.940   2.032      -4.7   97   0.00 
 66 T    Ethylbenzene                  3.320   3.468      -4.5   95   0.00 
 67 T    m- & p-Xylenes                2.525   2.558      -1.3   94   0.00 
 68 T    Bromoform                     0.656   0.796     -21.3   98   0.00 
 69 T    Styrene                       2.014   2.214      -9.9   96   0.00 
 70 T    o-Xylene                      2.564   2.634      -2.7   94   0.00 
 71 T    n-Nonane                      1.463   1.439       1.6   90   0.00 
 72 T    1,1,2,2-Tetrachloroethane     1.319   1.394      -5.7   93   0.00 
 73 S    Bromofluorobenzene (SS3)      0.689   0.729      -5.8   94   0.00 
 74 T    Cumene                        3.242   3.427      -5.7   95   0.00 
 75 T    alpha-Pinene                  1.707   1.810      -6.0   94   0.00 
 76 T    n-Propylbenzene               3.891   4.085      -5.0   94   0.00 
 77 T    3-Ethyltoluene                3.229   3.571     -10.6   93   0.00 
 78 T    4-Ethyltoluene                2.979   3.035      -1.9   96   0.00 
 79 T    1,3,5-Trimethylbenzene        2.618   2.768      -5.7   94   0.00 
 80 T    alpha-Methylstyrene           1.393   1.586     -13.9   98   0.00 
 81 T    2-Ethyltoluene                3.149   3.249      -3.2   94   0.00 
 82 T    1,2,4-Trimethylbenzene        2.655   2.741      -3.2   93   0.00 
 83 T    n-Decane                      1.475   1.507      -2.2   91   0.00 
 84 T    Benzyl Chloride               2.179   2.546     -16.8   93   0.00 
 85 T    1,3-Dichlorobenzene           1.588   1.701      -7.1   96   0.00 
 86 T    1,4-Dichlorobenzene           1.636   1.745      -6.7   97   0.00 
 87 T    sec-Butylbenzene              3.519   3.703      -5.2   94   0.00 
 88 T    4-Isopropyltoluene (p-Cymen   3.187   3.368      -5.7   94   0.00 
 89 T    1,2,3-Trimethylbenzene        2.618   2.750      -5.0   92   0.00 
 90 T    1,2-Dichlorobenzene           1.496   1.595      -6.6   95  -0.01 
 91 T    d-Limonene                    1.089   1.160      -6.5   91   0.00 
 92 T    1,2-Dibromo-3-Chloropropane   0.544   0.654     -20.2   99   0.00 
 93 T    n-Undecane                    1.435   1.617     -12.7   90   0.00 
 94 T    1,2,4-Trichlorobenzene        1.130   1.321     -16.9   99   0.00 
 95 T    Naphthalene                   3.810   4.228     -11.0   97   0.00 
 96 T    n-Dodecane                    1.402   1.444      -3.0   83   0.00 
 97 T    Hexachlorobutadiene           0.735   0.844     -14.8   99   0.00 
 98 T    Cyclohexanone                 1.194   1.176       1.5   90  -0.01 
 99 T    tert-Butylbenzene             2.525   2.619      -3.7   94   0.00 
100 T    n-Butylbenzene                2.903   3.057      -5.3   94   0.00 
 --------------------------------------------------------------------------

    (#) = Out of Range               SPCC s out = 0  CCC s out = 0
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111802.D
  Acq On    : 11 Jun 2018   7:40                       Operator: WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 08:12:26 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Bromochloromethane (IS1)   11.33  130   334900   12.500 ng      0.00
    37) 1,4-Difluorobenzene (IS2)  13.44  114  1432657   12.500 ng      0.00
    56) Chlorobenzene-d5 (IS3)     17.72   82   611456   12.500 ng      0.00

   System Monitoring Compounds
    33) 1,2-Dichloroethane-d4(...  12.18   65   434477   11.477 ng     -0.01
     Spiked Amount     12.500   Range  70 - 130    Recovery   =   91.84% 
    57) Toluene-d8 (SS2)           15.88   98  1328395   12.510 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  100.08% 
    73) Bromofluorobenzene (SS3)   19.09  174   446044   13.232 ng      0.00
     Spiked Amount     12.500   Range  70 - 130    Recovery   =  105.84% 

   Target Compounds                                                   Qvalue
     2) Propene                     4.04   42  1055567   22.564 ng        98
     3) Dichlorodifluoromethan...   4.21   85  1778035   23.877 ng        99
     4) Chloromethane               4.51   50  1546799   23.345 ng        99
     5) 1,2-Dichloro-1,1,2,2-t...   4.78  135   981421   24.203 ng       100
     6) Vinyl Chloride              4.96   62  1522074   23.118 ng       100
     7) 1,3-Butadiene               5.24   54  1166612   24.760 ng        99
     8) Bromomethane                5.70   94   903167   24.182 ng       100
     9) Chloroethane                6.04   64   739914   23.818 ng       100
    10) Ethanol                     6.45   45  3843937  120.073 ng       100
    11) Acetonitrile                6.72   41  2007013   23.906 ng        99
    12) Acrolein                    6.90   56   655714   24.235 ng       100
    13) Acetone                     7.12   58  3722388  114.114 ng        97
    14) Trichlorofluoromethane      7.35  101  1488509   23.640 ng       100
    15) 2-Propanol (Isopropanol)    7.63   45  5191960   50.487 ng        98
    16) Acrylonitrile               7.91   53  1431445   25.090 ng       100
    17) 1,1-Dichloroethene          8.35   96   978081   25.619 ng        92
    18) 2-Methyl-2-Propanol (t...   8.52   59  4994808   49.535 ng        99
    19) Methylene Chloride          8.59   84  1026631   24.415 ng        89
    20) 3-Chloro-1-propene (Al...   8.74   41  1459668   24.693 ng        91
    21) Trichlorotrifluoroethane    8.99  151   881700   25.452 ng        94
    22) Carbon Disulfide            8.85   76  3881186   26.084 ng       100
    23) trans-1,2-Dichloroethene    9.87   61  1455945   25.168 ng        92
    24) 1,1-Dichloroethane         10.13   63  1704475   23.539 ng       100
    25) Methyl tert-Butyl Ether    10.21   73  2894733   24.705 ng        96
    26) Vinyl Acetate              10.38   86  1156409  135.372 ng   #    70
    27) 2-Butanone (ME )           10.62   72   696891   24.691 ng   #    84
    28) cis-1,2-Dichloroethene     11.15   61  1377822   24.506 ng        92
    29) Diisopropyl Ether          11.43   87   769322   24.430 ng   #    67
    30) Ethyl Acetate              11.44   61   774961   51.003 ng        97
    31) n-He ane                   11.42   57  1539264   24.449 ng        99
    32) Chloroform                 11.50   83  1654262   24.418 ng       100
    34) Tetrahydrofuran (THF)      11.89   72   702501   24.770 ng   #    90
    35) Ethyl tert-Butyl Ether     12.02   87  1140279   24.909 ng   #    88
    36) 1,2-Dichloroethane         12.30   62  1138084   23.317 ng       100
    38) 1,1,1-Trichloroethane      12.57   97  1393970   25.300 ng        98
    39) Isopropyl Acetate          12.98   61  1309761   50.000 ng        94
    40) 1-Butanol                  13.01   56  2158851   50.200 ng        96
    41) Benzene                    13.05   78  3921855   23.826 ng       100
    42) Carbon Tetrachloride       13.20  117  1216458   25.736 ng        99
    43) Cyclohe ane                13.33   84  2965735   50.653 ng        90
    44) tert-Amyl Methyl Ether     13.67   73  2815990   24.809 ng        97
    45) 1,2-Dichloropropane        13.90   63  1023638   24.980 ng        99
    46) Bromodichloromethane       14.09   83  1318015   26.027 ng        99
    47) Trichloroethene            14.14  130  1073498   26.041 ng       100
    48) 1,4-Dio ane                14.11   88   870402   26.118 ng        92
    49) 2,2,4-Trimethylpentane...  14.19   57  4247821   24.483 ng        99
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111802.D
  Acq On    : 11 Jun 2018   7:40                       Operator: WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 08:12:26 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M

   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
    50) Methyl Methacrylate        14.33  100   829311   53.614 ng        90
    51) n-Heptane                  14.45   71   933323   24.801 ng        95
    52) cis-1,3-Dichloropropene    15.00   75  1742593   28.328 ng       100
    53) 4-Methyl-2-pentanone       15.02   58   980396   25.123 ng        95
    54) trans-1,3-Dichloropropene  15.51   75  1490482   27.825 ng       100
    55) 1,1,2-Trichloroethane      15.69   97   988579   26.124 ng        97
    58) Toluene                    15.98   91  3927669   27.758 ng       100
    59) 2-He anone                 16.21   43  2212983   25.903 ng        97
    60) Dibromochloromethane       16.39  129  1170774   30.034 ng       100
    61) 1,2-Dibromoethane          16.64  107  1136996   28.874 ng       100
    62) n-Butyl Acetate            16.83   43  2550366   26.774 ng        98
    63) n-Octane                   16.96   57   835248   26.944 ng        91
    64) Tetrachloroethene          17.11  166  1143888   29.114 ng       100
    65) Chlorobenzene              17.77  112  2649325   27.914 ng       100
    66) Ethylbenzene               18.11   91  4461461   27.470 ng        98
    67) m-  p- ylenes             18.27   91  6642133   53.772 ng        98
    68) Bromoform                  18.35  173  1035038   32.235 ng       100
    69) Styrene                    18.59  104  2865096   29.087 ng        99
    70) o- ylene                   18.69   91  3398217   27.097 ng        98
    71) n- onane                   18.87   43  1854579   25.919 ng        94
    72) 1,1,2,2-Tetrachloroethane  18.68   83  1801409   27.930 ng       100
    74) Cumene                     19.20  105  4409127   27.799 ng        99
    75) alpha-Pinene               19.54   93  2314947   27.725 ng        99
    76) n-Propylbenzene            19.64   91  5315425   27.925 ng        98
    77) 3-Ethyltoluene             19.73  105  4585962   29.032 ng        94
    78) 4-Ethyltoluene             19.77  105  3892844   26.718 ng        96
    79) 1,3,5-Trimethylbenzene     19.84  105  3551218   27.726 ng        98
    80) alpha-Methylstyrene        19.97  118  2034015   29.852 ng        99
    81) 2-Ethyltoluene             20.00  105  4211045   27.342 ng        98
    82) 1,2,4-Trimethylbenzene     20.19  105  3522927   27.127 ng        99
    83) n-Decane                   20.26   57  1951845   27.053 ng        95
    84) Benzyl Chloride            20.31   91  3344133   31.370 ng        97
    85) 1,3-Dichlorobenzene        20.33  146  2228443   28.689 ng       100
    86) 1,4-Dichlorobenzene        20.39  146  2270111   28.364 ng       100
    87) sec-Butylbenzene           20.42  105  4777944   27.754 ng        99
    88) 4-Isopropyltoluene (p-...  20.56  119  4226035   27.108 ng        99
    89) 1,2,3-Trimethylbenzene     20.56  105  3450801   26.944 ng        98
    90) 1,2-Dichlorobenzene        20.68  146  2111934   28.865 ng       100
    91) d-Limonene                 20.68   68  1425349   26.760 ng        94
    92) 1,2-Dibromo-3-Chloropr...  21.06  157   840600   31.592 ng        92
    93) n-Undecane                 21.34   57  2082027   29.651 ng        95
    94) 1,2,4-Trichlorobenzene     22.17  180  1772424   32.074 ng       100
    95) aphthalene                22.28  128  5460447   29.302 ng       100
    96) n-Dodecane                 22.24   57  1864856   27.200 ng        95
    97) He achlorobutadiene        22.58  225  1091406   30.354 ng       100
    98) Cyclohe anone              18.41   55  1494226   25.588 ng        95
    99) tert-Butylbenzene          20.19  119  3362596   27.222 ng        98
   100) n-Butylbenzene             20.92   91  3940918   27.751 ng        99
   --------------------------------------------------------------------------

   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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                                Quantitation Report    (QT Reviewed)

  Data File: I:\MS16\DATA\2018_06\11\06111802.D
  Acq On    : 11 Jun 2018   7:40                       Operator: WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Quant Time: Jun 11 08:12:26 2018
  Quant Method : I:\MS16\METHODS\R16051818.M
  Quant Title  : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  QLast Update : Fri May 18 12:13:28 2018
  Response via : Initial Calibration
  DataAcq Meth:TO15.M
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                                        BFB

  Data Path : I:\MS16\DATA\2018_05\18\
  Data File : 05181801.D
  Acq On    : 18 May 2018  00:24
  Operator  : LH
  Sample    : 12.5ng TO-15 BFB
  Misc      : S31-04201801
  ALS Vial  : 2   Sample Multiplier: 1

  Integration File: LSCI T.P

  Method    : I:\MS16\METHODS\R16051818.M
  Title     : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  Last Update  : Fri Apr 13 10:32:15 2018
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Abundance Average of 19.082 to 19.093 min.: 05181801.D\data.ms (-)
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AutoFind: Scans 2836, 2837, 2838  Background Corrected with Scan 2828

 Target  Rel. to  Lower   Upper    Rel.      Raw      Result  
  Mass    Mass    Limit%  Limit%   Abn%      Abn    Pass/Fail 

----------------------------------------------------------------------
   50       95        8      40    16.9      49194    PASS    
   75       95       30      66    44.1     128147    PASS    
   95       95      100     100   100.0     290368    PASS    
   96       95        5       9     6.6      19122    PASS    
  173      174     0.00       2     0.0          0    PASS    
  174       95       50     120    92.5     268587    PASS    
  175      174        4       9     7.4      19968    PASS    
  176      174       93     101    97.4     261696    PASS    
  177      176        5       9     6.5      16970    PASS    

----------------------------------------------------------------------

R16051818.M Fri May 18 09:52:52 2018                                                      Page: 1
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                                        BFB

  Data Path : I:\MS16\DATA\2018_06\11\
  Data File : 06111802.D
  Acq On    : 11 Jun 2018   7:40
  Operator  : WA
  Sample    : CCV R16061118_25ng
  Misc      : S31-04201801/S31-06041804 (7/2)
  ALS Vial  : 2   Sample Multiplier: 1

  Integration File: LSCINT.P

  Method    : I:\MS16\METHODS\R16051818.M
  Title     : EPA TO-15 per SOP VOA-TO15 (CASS TO-15/GC-MS)
  Last Update  : Fri May 18 12:13:28 2018
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Abundance Average of 19.082 to 19.093 min.: 06111802.D\data.ms (-)
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AutoFind: Scans 2836, 2837, 2838  Background Corrected with Scan 2827

 Target  Rel. to  Lower   Upper    Rel.      Raw      Result  
  Mass    Mass    Limit%  Limit%   Abn%      Abn    Pass/Fail 

----------------------------------------------------------------------
   50       95        8      40    15.4      39035    PASS    
   75       95       30      66    41.8     106224    PASS    
   95       95      100     100   100.0     253867    PASS    
   96       95        5       9     6.4      16360    PASS    
  173      174     0.00       2     0.0          0    PASS    
  174       95       50     120    97.4     247253    PASS    
  175      174        4       9     7.3      18155    PASS    
  176      174       93     101    97.6     241259    PASS    
  177      176        5       9     6.5      15698    PASS    

----------------------------------------------------------------------
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Date/Time File Name Sample ID Misc Info Operator Vial Comment
1 5/18/18 0:24 05181801.D 12.5ng TO-15 BFB S31-04201801 LH 2 passed

2 5/18/18 0:57 05181802.D 0.1ng TO-15 ICAL STD S31-04201801/S31-05161805 (6/14) LH 5

3 5/18/18 1:30 05181803.D 0.2ng TO-15 ICAL STD S31-04201801/S31-05161805 (6/14) LH 5

4 5/18/18 2:04 05181804.D 0.5ng TO-15 ICAL STD S31-04201801/S31-05161805 (6/14) LH 5

5 5/18/18 2:37 05181805.D 1.0ng TO-15 ICAL STD S31-04201801/S31-05161803 (6/14) LH 6

6 5/18/18 3:10 05181806.D 5.0ng TO-15 ICAL STD S31-04201801/S31-05161803 (6/14) LH 6

7 5/18/18 3:43 05181807.D 25ng TO-15 ICAL STD S31-04201801/S31-05161801 (6/14) LH 2 R16051818.M

8 5/18/18 4:16 05181808.D 50ng TO-15 ICAL STD S31-04201801/S31-05161801 (6/14) LH 2

9 5/18/18 4:49 05181809.D 100ng TO-15 ICAL STD S31-04201801/S31-05161801 (6/14) LH 2

10 5/18/18 5:22 05181810.D 25ng TO-15 ICV STD S31-04201801/S31-05081803 (6/6) LH 2 passed

ICAL R16051818.M passed for all compounds 0.1ng-100ng, except: propene, carbon disulfide, hexane, toluene 0.2ng-100ng, 

benzyl chloride 1.0ng-100ng, dodecane 0.5ng-100ng

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

Injection Log
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Date/Time File Name Sample ID Misc Info Operator Vial Comment

1 Passes

2 Passes

3 Passes

4 Passes

5

6

7

8

9

10

11 Passes

12

13

14

15

16

17

18 Passes(*)

19 Passes

20

21

Injection Log

Sample dup: RPD out for propene (LCS/LCSD passes)
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Subject: Final Minutes, Monthly Managers’ Meeting (MMM), 
 Longhorn Army Ammunition Plant (LHAAP) 
Location of Meeting: Via Conference Call-In 267-930-4000 with code 041-819-550 
Date of Meeting: 20 September 2018 – 10:00 AM Central Daylight Time (CDT) 
 

 
Attendees: 
Army BRAC: Rose Zeiler (RMZ)  
EPA:  Rich Mayer (RM) and Dorelle Harrison (DH) 
TCEQ:  April Palmie (AP)  
USGS:  Kent Becher (KB) 
USFWS: Paul Bruckwicki (PB)  
USACE: Aaron Williams (AW)  
Bhate:  Kim Nemmers (KN)  
APTIM: Praveen Srivastav (PS)  
  
Action Items 
Army 

• LHAAP Enforceable Schedule: 
o RMZ stated that enforceable schedule had been sent out.  RMZ determined that the 

Federal Facility Agreement (FFA) didn’t state anything specific about needing 
concurrence letter for the schedule.  RMZ stated that the FFA requires comments to 
be provided in writing.  RM and AP stated that they would send an email.  RMZ 
indicated that an email will work. 

Defense Environmental Restoration Program (DERP) Performance Based Remediation 
(PBR) Update  

• LHAAP-16 Groundwater Extraction: KN explained that the compressor for LHAAP-16 
extraction had stopped working at the end of June 2018 and that no extraction had occurred 
in July or August 2018.  KN stated that the system operated in September 2018 but 
continued to have problems resulting in the purchase of a new compressor on Monday (17 
September 2018).  AP asked if groundwater sampling was planned prior to completion of 
injections.  PS stated that 39 monitoring wells were planned for sampling during the first 
week in October 2018. RM asked if Scott Beesinger would be completing this sampling.  PS 
stated that a team of three samplers will be used to complete the sampling event.  PS stated 
that the 39 wells include the two new wells planned for installation east of the Harrison 
Bayou, which is an area that was previously inaccessible due to the wet conditions.  PS 
explained that the area is dryer now and a path has been cleared.  PS stated that mobilization 
for the well installation and injections is planned for 24 September 2018.  A total of 11 wells 
including 10 shallow wells and one intermediate monitoring well is being installed.  PS 
explained that a track-mounted rig will be used to overcome any potential field maneuvering 
or wet ground issues.  Well installation is planned from 24 September until 5 October 2018.  
RM asked where the driller was coming from.  PS stated that ETTL out of Tyler, Texas is 
being used.  RMZ then clarified that the baseline groundwater sampling is being completed 
after the well installations.  PS concurred and stated that both the baseline groundwater 
sampling event and surface water from the Harrison Bayou will be collected for analysis.  
PS also stated that the creek will be monitored for potential release.  AP circled back to the 
fact that she asked about groundwater sampling so that potential plume migration due to the 
two months’ pause in extraction (and thus plume containment) can be assessed.  PS clarified 
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that there is no time between groundwater sampling and injections such that adjustments to 
the injection locations cannot be planned. PS also stated that groundwater samples will be 
collected one quarter after the injection.  PS also invited everyone to visit and to give notice 
to either himself or Bill Foss.  RM stated that the EPA will likely come out to visit.   

o PS then presented that the Underground Injection Control approval is based upon the 
use of diammonium phosphate (DAP) as a nutrient.  However, the same vendor that 
was to provide the DAP suggested a different formulation that will include the DAP 
plus other nutrients.  PS suggested that he could provide a letter documenting this 
change.  However, AP stated that documentation in the Remedial Action Completion 
Report will be sufficient.   

o RMZ noted that people will want to visit Site LHAAP-16 in conjunction with the 
upcoming onsite meeting at LHAAP in October 2018.  PS stated that he will give 
schedule updates.   

KN asked everyone to refer to the Document and Issues Tracking Table dated 20 September 2018. 

• Task 1 (Project Management) - 
- KN stated that the meeting minutes are up to date and that the Restoration Advisory 

Board (RAB) meeting is schedule for 18 October 2018.  KN indicated that the 
agenda and notice for the RAB would be sent out later in the day. 

- KN stated that TCEQ had approved responses on the Standard Operating Procedures 
(SOP) A19.  KN asked RM if the EPA needed anything further regarding SOP A19.  
RM stated that he would follow-up with an email. 

• Task 2 (LHAAP-02 Annual Groundwater Monitoring Report) – KN stated that the technical 
memorandum would then be placed into the administrative record (AR).   

• Task 3 (LHAAP-03 ROD and Explanation of Significant Difference [ESD]) – PS stated that 
both the ROD and ESD are final and will be sent out at the same time.  The public notice is 
being prepared and will be available in a couple of weeks.  PS then explained that additional 
investigation is being planned for LHAAP-03 and that the results will be documented within 
the Remedial Design (RD)/Remedial Action Work Plan (RAWP).    PS stated that the date 
for the RD/RAWP is in the enforceable schedule. 

• Task 4 (LHAAP-04 RD/RAWP) –PS stated that a technical memorandum is currently being 
prepared for plume delineation and that the date for delivery is tentatively 24 October 2018.   

• Task 5 (LHAAP-12 Annual Remedial Action – Operation [RA-O] Report) – PS stated that 
the draft final RA-O Report was sent to the Regulators on 14 September 2018. 

• Task 6 (LHAAP-16 RAWP) – PS stated RAWP is being placed into the AR.   
• Task 7 (LHAAP-17 Pre-Design Investigation [PDI] Report) - PS stated that the Draft Final 

PDI Report was issued along with the response to comments (RTCs) on 14 September 2018. 
• Task 9 (LHAAP-37) – PS stated that four quarter sampling events have been completed so 

the Year 1 Remedial Action Operations (RA-O) Report will be prepared.   The most recent 
analytical data will be available for the October 2018 MMM.   

• Task 10 (LHAAP-46) Year 4 RA-O Report – PS stated that two rounds of semi-annual 
groundwater sampling has been completed.  The most recent analytical data from August 
2018 will be provided at the October 2018 MMM.  PS stated that the Annual RA-O Report 
is being prepared. 

• Task 11 (LHAAP-50 RA-O Report) –.  The Year 4 RA-O Report is in internal review and 
should be released for Regulatory review by the end of September 2018. 

• Task 12 (LHAAP-58) – KN stated that Year 4 RA-O Report is listed as being issued in 
early October 2018 but should be ready for release in the next few days.  Also, the quarterly 
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performance sampling event for the western plume is planned for 26 and 27 of September 
currently.   

• Task 13 (LHAAP-67) – PS stated that the Year 4 RA-O Report is under internal review. 
• Task 16 (GWTP) – KN stated that the 2nd Quarter 2018 GWTP was in internal review and 

would likely be released towards the end of October 2018 for regulatory review.  AP asked 
if KN could ensure that previous comments could filter into the subsequent GWTP Reports.  
KN stated that she understood and would make sure this occurred.  KN also stated that the 
change pages due to the 1st Quarter GWTP Report comments would be provided with the 2nd 
Quarter Report.  AP asked for a revised PDF of the 1st Quarter 2018 Report either on the 
compact disc (CD) with the 2nd Quarter Report or on a separate CD.   

• KN also explained that the validated data included the GWTP samples from July 2018 
which had samples before and after the repairs to the fluidized bed reactor (FBR) were 
completed.  KN noted that the addition of carbon to the FBR appeared to provide benefit 
based upon the perchlorate results prior to the repairs.  However, KN stated that no 
perchlorate has been detected in effluent following the FBR repairs but that the effluent is 
being processed by the ion exchange vessels regardless if the water is discharged to the INF 
Pond per the protocol.  

• Administrative Record (AR) – PS stated that the update through May 31, 2018 is complete 
and the binders will be delivered next week. PS stated that the AR for June 1, 2018 through 
August 31, 2018 is in process. 

Update on other DERP Sites 
• Site LHAAP 18/24 – AW explained that the Proposed Plan (PP) for LHAAP-18/24 is in 

internal review.  RMZ stated that she will have to issue a letter requesting an extension to 
the PP if the document gets delayed.   

• Site LHAAP-29 – AW explained that the PP for LHAAP-29 is in regulatory review.   
• Site LHAAP-47 –AW stated that the Phase 1 sampling was completed and the data is 

provided in the validated data package that AW provided via email. Phase 2 includes the 
new monitoring wells installed and sampled as requested by the Army and Regulators. The 
monitoring wells are being surveyed today and tomorrow and then the data can be 
summarized in the PSI Report, which should be provided in January 2018.  The data will be 
summarized in a report.  AW explained that the only surprise was the trichloroethene (TCE) 
hit of 120,000 micrograms per liter (µg/L) in monitoring well 47WW25R.  AW stated that 
previously the highest TCE detection was 25, 000 µg/L.  AP stated that she had asked RMZ 
for the completion log or the drilling log.  AW stated that he did not have it on hand but can 
get it and it will be included in the PSI Report.  RMZ recommended looking at the cross 
section previously provided for the two or three nearby shallow borings in this area that are 
all non-detect.  RMZ stated that the monitoring well is in the next sand layer per the cross-
section and considered shallow-intermediate.  AP stated that the cross-section is in an email 
from May 2018 from AW.  AP stated that she is wondering if some of the contamination 
observed is from the clay layer more than from the sand layer.  Both AW and RMZ agreed 
that nothing is being detected to the west or the south per soil borings SB01 and SB02, as 
presented in the July 2018 RAB slides. RMZ stated that there is a temporary well to the east 
that was installed by Shaw also.  RMZ indicated that there is a fair amount of data in this 
area.  RMZ stated that this is within the 10-percent rule.  RM stated that nothing would 
surprise him at site LHAAP-47 and that little data has been collected over the past 10 years.   
RMZ stated that she did not think this would stop the ROD process but that additional work 
may be required for the RD.  AW stated that LHSMW-43R had a perchlorate hit of 59 µg/L 
so it didn’t result in a plume boundary delineation but the result is considered low even 

00906029



4 

though it can’t be used to bound the perchlorate plume. RM stated that LHAAP-47 is a 
unique site with a variance of hits.  RMZ stated that she felt the cross sections show reasons 
why this may be.  KB asked what the typical TCE concentration at 47WW34 has been.  KB 
stated that the monitoring well is on the east side Marshall Avenue was not that elevated if 
he remembered correct and that he didn’t remember the TCE detection being that high.  KB 
concurred that results at the site were definitely sporadic. AW stated that the report will 
likely be provided to the Army in November 2018 and then to the Regulators in January 
2019. RMZ stated that all of the most recent detections, even if they are from years ago, will 
be provided on one map.  AW stated that surface water sampling still needs to be completed 
but may need to wait until the winter months (e.g January or February 2019).  The PSI 
Report will continue to be prepared without the surface water data per RMZ. 

o PB asked about the drums located east of Karnack Avenue.  AW stated that PS was 
notified and is taking care of the drums.  PS stated that APTIM has samples and 
found the email approval from the Army for disposal.  PS stated that they will place 
the soils which are non- hazardous and then get rid of the drums. 

• Five Year Review (FYR) – AW stated that the Army is awaiting their draft copy of the 
FYR, which is currently behind schedule per RMZ.  RMZ explained that the installation has 
committed to a four day review period.  AP stated that she is okay if the FYR is delayed.  
RM also indicated he is not worried if the FYR is late.  RMZ stated that the FYR has to be 
signed by May 2019.   

• USFWS Update.  PB asked about Plant 2 Support buildings by Jacksonville Road, along 
the assembly line, with regards to verifying what is inside.  PB things that they look like 
stand pipes for fueling.  RM stated that he and DH had tried to open the stand pipes but 
could not open them.  RMZ stated that this be included as an action item.   

• The Environmental Condition of Property VII is being prepared and RMZ asked who to 
send the document to.     PB stated that RMZ should send two copies to PB and he will get 
the copies to the right people. 

Schedule Next Managers’ Meeting 
The next MMM will be held on 18 October 2018 via at 10:00 am CDT at the LHAAP site 
trailer. 

 
ACRONYM LIST 

µg/L micrograms per liter 
AP April Palmie 
AR Administrative Record 
AW Aaron Williams 
BF Bill Foss 
Bhate Bhate Environmental Associates, Inc. 
BRAC Base Realignment and Closure 
CD Compact Disc 
CDT Central Daylight Time 
DAP Diammonium phosphate 
DERP Defense Environmental Restoration Program 
DPT Direct push technology 
e.g. Example given 
EPA United States Environmental Protection Agency 
ESD Explanation of Significant Differences 
FBR Fluidized bed reactor 
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FFA Federal Facility Agreement 
FYR Five Year Review 
GWTP Ground Water Treatment Plant 
KN Kim Nemmers 
LHAAP Longhorn Army Ammunition Plant 
MMM Monthly Managers’ Meeting 
PB Paul Bruckwicki 
PBR Performance-Based Remediation 
PDI Pre-Design Investigation 
PP Proposed Plan 
PS Praveen Srivastav 
PSI Post-Screening Investigation 
RACR Remedial Action Completion Report 
RA Remedial Action 
RAB Restoration Advisory Board 
RA-O remedial action – operation 
RAWP Remedial Action Work Plan 
RD Remedial Design 
ROD Record of Decision 
RM Rich Mayer 
RMZ Rose M. Zeiler 
RTC Response to Comments 
SOP standard operating procedure 
TCE Trichloroethene 
TCEQ Texas Commission on Environmental Quality 
USACE United States Army Corps of Engineers 
USFWS United States Fish and Wildlife Service 
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GWTP Effluent Weekly Perchlorate Sampling – July 2018
Perchlorate (6850)

GWTP Effluent Weekly, Bi‐Weekly, and Monthly Sampling – July 2018
Ammonia (350.3) 
Ortho‐Phosphate (365.3) 
Organic Carbon (415.1) 
VOC (8260C) 
Metals (6020A)
Hexavalent Chromium (7196A)
1,4‐Dioxane (8270D‐SIM)
Anions (9056)

GWTP Influent Monthly Sampling – July 2018
Metals (6020A)
Perchlorate (6850)
Hexavalent Chromium (7196A)

LHAAP Surface Water Quarterly Perchlorate Sampling ‐ August 2018
Perchlorate (6850)

LHAAP Data Validated

July 2018

August 2018
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Location ID:

Sample Date: Units

Daily 

Maximum 

Conc

LH18/24-

SP650_070618

7/6/18

LH18/24-

SP650_070618

7/6/18

LH18/24-

SP650_072618

7/26/18

Monthly EFF

before IX

Weekly

before IX

Weekly 

before IX

Perchlorate   mg/L 589 < 2.0 U 4.9 < 2.0 U

mg/L - micrograms per liter

U- Undetected: The analyte was analyzed for, but not detected.

*samples were not collected during the week of 7/8 and 7/15 as the GWTP was shut down for FBR maintenance

IX - ion exchange

Location Description

Perchlorate (6850)

GWTP Weekly/Effluent Perchlorate Sampling - July 2018

Collected from a spigot on the discharge of effluent TK-650.
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Location ID:

Sample Date: Units

Daily 

Maximum 

Conc

LH18/24-

SP650_070618

7/6/18

LH18/24-

SP650_072618

7/26/18

Ammonia as N    mg/L NV 30 10

Ortho-Phosphate mg/L NV 5.28 2.88

Total Organic Carbon (TOC) mg/L NV 12.7 26.9

mg/L - milligrams per liter

NV - No Value

GWTP Weekly Sampling - July 2018

Organic Carbon (415.1)

Location Description

Ammonia as N (350.3)

Ortho-Phosphate (365.3)

GWTP–Collected from a spigot on the 

discharge of effluent TK-650. Sampled 
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Location ID:

Sample Date: Units

Daily Maximum 

Conc

LH18/24-SP650_072618

7/26/18

GWTP – Collected from a 

spigot on the discharge of 

effluent TK-650. Sampled 

Biweekly.

1,1,1-Trichloroethane mg/L 7,230 < 0.5 U

1,1,2-Trichloroethane mg/L 216.9 < 0.5 U

1,1-Dichloroethane mg/L 14,032 < 0.5 U

1,1-Dichloroethene mg/L 253 < 0.5 U

1,2-Dichloroethane mg/L 181 < 0.5 U

1,2-Dichloropropane mg/L 5 < 0.5 U

Acetone mg/L 2,395 < 0.5 U

Benzene mg/L 181 < 0.5 U

Carbon tetrachloride mg/L 181 < 0.5 U

Chlorobenzene mg/L 47,180 < 0.5 U

Chloroform mg/L 3,615 < 0.5 U

Ethylbenzene mg/L 57,025 < 0.5 U

m,p-Xylene mg/L 83.6 < 1.0 U

Methylene chloride mg/L 1,699 < 1.0 U

o-Xylene mg/L 83.6 < 0.5 U

Styrene mg/L 5,987 < 0.5 U

Tetrachloroethene mg/L 180.7 < 0.5 U

Toluene mg/L 4,189 < 0.5 U

Trichloroethene mg/L 181 1.9

Vinyl chloride mg/L 72 < 0.5 U

Chloride mg/L NV 659

Sulfate mg/L NV 25.9

mg/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected.

NV - No Value

Location Description

Volatile Organic Compounds (8260C)

Anions (9056)

GWTP Bi-Weekly Sampling - July 2018
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Location ID:

Sample Date: Units

Daily Maximum 

Conc

LH18/24-

SP650_070618

7/6/18

GWTP – Collected 

from a spigot on 

the discharge of 

effluent TK-650. 

Sampled 

Quarterly.

1,1,1-Trichloroethane mg/L 7,230 < 0.5 U

1,1,2-Trichloroethane mg/L 216.9 < 0.5 U

1,1-Dichloroethane mg/L 14,032 < 0.5 U

1,1-Dichloroethene mg/L 253 < 0.5 U

1,2-Dichloroethane mg/L 181 0.77 J

1,2-Dichloropropane mg/L 5 < 0.5 U

Acetone mg/L 2,395 < 1.0 U

Benzene mg/L 181 < 0.5 U

Carbon tetrachloride mg/L 181 < 0.5 U

Chlorobenzene mg/L 47,180 < 0.5 U

Chloroform mg/L 3,615 < 0.5 U

Ethylbenzene mg/L 57,025 < 0.5 U

m,p-Xylene mg/L 83.6 < 1.0 U

Methylene chloride mg/L 1,699 < 1.0 U

o-Xylene mg/L 83.6 < 0.5 U

Styrene mg/L 5,987 < 0.5 U

Tetrachloroethene mg/L 180.7 < 0.5 U

Toluene mg/L 4,189 < 0.5 U

Trichloroethene mg/L 181 2.5

Vinyl chloride mg/L 72 < 0.5 U

Barium mg/L 2 0.0943

Lead mg/L 0.0046 < 0.00100 U

Selenium mg/L 0.012 < 0.00200 U

Silver mg/L 0.003 < 0.00100 U

Hexavalent Chromium mg/L 0.1244 < 0.0100 U

1,4-Dioxane mg/L 134.2 1.4

mg/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected.

J - Estimated value

Semi-Volatile Organic Compounds (8270D SIM)

GWTP Monthly Effluent Sampling - July 2018

Location Description

Volatile Organic Compounds (8260C)

Metals (6020A)

Hexavalent Chromium (7196A)
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Location ID:

Sample Date: Units

LH18/24-

SP140_070618

7/6/18

GWTP – Collected 

from a spigot on the 

influent to TK-140. 

Sampled Monthly.

Selenium mg/L < 0.00200 U

Silver mg/L < 0.00100 U

Hexavalent Chromium   mg/L < 0.0100 U

Perchlorate    mg/L 15,000

mg/L - milligrams per liter

mg/L - micrograms per liter

U- Undetected: The analyte was analyzed for, but not detected.

GWTP Monthly Influent Sampling - July 2018

Location Description

Metals (6020A)

Hexavalent Chromium (7196A)

Perchlorate (6850)
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Location ID:
Sample Date: Units PCL

HBW7_081318
8/08/18

HBW7_081318_a
8/08/18

HBW10_081318
8/08/18

HBW1_081318
8/08/18

GPW1_081318
8/08/18

GPW3_081318
8/08/18

Perchlorate   µg/L 17 < 2.0 U < 2.0 U < 2.0 U < 2.0 U < 2.0 U < 2.0 U

µg/L - micrograms per liter

U - Undetected: The analyte was analyzed for, but not detected.

Perchlorate (6850)

LHAAP-Quarterly Surface Water Sampling - August 2018

Harrison Bayou Goose Prairie Creek

PCL – Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential Protective 
Concentration Level
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September 5, 2018 

COMPREHENSIVE LUC & NOTIFICATION MANAGEMENT PLAN REVISION LOG 

Fiscal 
Year 

Date Reason for Revision 
Approved* 

Army EPA TCEQ 

Original 9-13-07 N/A    
2008  None Required    
2009  None Required    
2010  None Required    
2011  None Required    

2012 2-4-13 
Add LHAAP-06,-07,-08,-35/36,-35B (37)/67, -46, -49, 

-50,-51,-55,-35A (58),-59,-60,-66,-68, Pistol Range, 
LHAAP-001-R-01 and LHAAP-003-R-01 

   

2013 10-1-13 None Required    

2014 12-17-14 
Add LHAAP-02, -03, -19, -56, -65, -68, -69 and 

Notices for LHAAP-46, and -67 
   

2015 9-14-15 
Add Notices for LHAAP-35B(37), -50 and -35A(58) 
(LHAAP-02, -03, -56, -59, -60, -65, -68, and -69 are 

contained within the LHAAP-58 LUC boundary) 
   

2016 10-20-16 None Required    
2017 10-30-17 Add LUCs for LHAAP-16    
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TABLE OF CONTENTS 
Revision Log…………… ................ …………………………………………….…ii 
LUC & Notification Management Plan… .................................................................. 1 

List of Sites 

LHAAP-02 Vacuum Truck Overnight Parking (LHAAP-02) 

Nonresidential Land Use site included within the groundwater use restriction 

LUC boundary for LHAAP-35A(58)- see LHAAP-35A(58) 

LHAAP-03 Former Waste Collection Pad Building 722-P Paint Shop (LHAAP-03) 

Nonresidential Land Use site included within the groundwater use restriction 

LUC boundary for LHAAP-35A(58)- see LHAAP-35A(58) 

LHAAP-06 Building 54F Solvent (LHAAP-06) 

Notice of Nonresidential Land Use for LHAAP-06 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-07 Building 50G Drum Processing (LHAAP-07) 

Notice of Nonresidential Land Use for LHAAP-07 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-08 Former Sewage Treatment Plant (LHAAP-08) 

Notice of Nonresidential Land Use for LHAAP-08 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-12 Landfill 12 (LHAAP-12) 

12-1 LUC Inspection and Maintenance Log Filed in Public Records of Harrison County, 
Texas (including survey plat) 

12-2 LUCs from Final Remedial Design Addendum 

12-3 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-12 

12-4 Land Use Control Compliance Inspection Form 
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LHAAP-16 Old Landfill (LHAAP-16) 

16-1 Draft LUC Inspection and Maintenance Log 

16-2 LUCs from Draft-Final Remedial Design 

16-3 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-16 Filed in 
Public Records of Harrison County, Texas (including survey plat) (Pending) 

16-4 Land Use Control Compliance Inspection Form 

LHAAP-19 Construction Materials Landfill (LHAAP-19) 

Notice of Land Use Controls and Nonresidential Land Use at LHAAP-19, Filed in the Public 
Records of Harrison County, Texas (including survey plat) 

LHAAP-35/36 Sumps and Waste Rack Sumps (LHAAP-35/36) 

Notice of Nonresidential Land Use at Sumps/Waste Rack Sump locations (LHAAP-35/36) 
Filed in Public Records of Harrison County, Texas (including survey plat) 

LHAAP-37 Chemical Laboratory (LHAAP-35B (37)) 

37-1 LUCs from Final Remedial Design 

37-2 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-35B (37) Filed in 
Public Records of Harrison County, Texas (including survey plat) 

37-3 Land Use Control Compliance Inspection Form 

LHAAP-46 Plant 2 Area (LHAAP-46) 

46-1 LUCs from Final Remedial Design 

46-2 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-46 Filed in 
Public Records of Harrison County, Texas (including survey plat) 

46-3 Land Use Control Compliance Inspection Form 

LHAAP-49 Former Acid Storage Area (LHAAP-49) 

Notice of Nonresidential Land Use for LHAAP-49 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-50 Sump Water Storage Tank (LHAAP-50) 

50-1 LUCs from Final Remedial Design 
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50-2 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-50 Filed in 
Public Records of Harrison County, Texas (including survey plat) 

50-3 Land Use Control Compliance Inspection Form 

LHAAP-51 Building 60-B Photo Lab (LHAAP-51) 

Notice of Nonresidential Land Use at LHAAP-51 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-55 Septic Tanks (LHAAP-55) 

Notice of Nonresidential Land Use at Septic Tank locations Filed in Public Records of 
Harrison County, Texas (including survey plat) 

LHAAP-56 Grease Rack (LHAAP-56) 

Nonresidential Land Use site included within the groundwater use restriction LUC boundary 
for LHAAP-35A(58)- see LHAAP-35A(58) 

LHAAP-58 Shops Area (LHAAP-35A (58)) 

58-1 LUCs from Final Remedial Design 

58-2 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-35A (58) Filed in 
Public Records of Harrison County, Texas (including survey plat) 

LHAAP-59 Former Pesticide Storage Building 725 (LHAAP-59) 

Notice of Nonresidential Land Use for LHAAP-59 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

Site included within the groundwater use restriction LUC boundary for LHAAP-
35A(58)- see LHAAP-35A(58) 

LHAAP-60 Former Storage Building 411 & 714 (LHAAP-60) 

Notice of Nonresidential Land Use at LHAAP-60 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

Building 714 included within the groundwater use restriction LUC boundary for 
LHAAP-35A(58)- see LHAAP-35A(58) 

LHAAP-64 Transformer Storage (LHAAP-64) 

Notice of Nonresidential Land Use at LHAAP-64 Filed in Public Records of Harrison 
County, Texas (including survey plat) 
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LHAAP-65 Flammable Materials Storehouse Building 209 (LHAAP-65) 

Nonresidential Land Use site included within the groundwater use restriction LUC boundary 
for LHAAP-35A(58)- see LHAAP-35A(58) 

LHAAP-66 405-L Transformer Yard (LHAAP-66) 

Notice of Nonresidential Land Use at LHAAP-66 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-67 Aboveground Storage Tank Farm (LHAAP-67) 

67-1 LUCs from Final Remedial Design 

67-2 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-67 Filed in 
Public Records of Harrison County, Texas (including survey plat) 

67-3 Land Use Control Compliance Inspection Form 

LHAAP-68 Transformer Storage (LHAAP-68) 

Notice of Nonresidential Land Use at LHAAP-68 Filed in Public Records of Harrison 
County, Texas (including survey plat) 

Site included within the groundwater use restriction LUC boundary for LHAAP-
35A(58)- see LHAAP-35A(58) 

LHAAP-69 Service Station Underground Storage Tank (LHAAP-69) 

Nonresidential Land Use site included within the groundwater use restriction LUC boundary 
for LHAAP-35A(58)- see LHAAP-35A(58) 

Pistol Range  

Notice of Nonresidential Land Use at Pistol Range Filed in Public Records of Harrison 
County, Texas (including survey plat) 

LHAAP-001-R-01/LHAAP-003-R-01 
 South Test Area (LHAAP-001-R-01) and Ground Signal Test Area (LHAAP-003-R-01) 

Checklist 

MMRP-2 LUCs from Final Remedial Design  

MMRP-3 Notice of Land Use Controls and Nonresidential Land Use at LHAAP-001-R-01 
and LHAAP-003-R-01 Filed in Public Records of Harrison County, Texas (including survey 
plat)  
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MMRP-4 Land Use Control Compliance Inspection Form  

Table 1  Summary of Land Use Controls and Notifications 

Figure 1  Sites with Land Use Controls 

Figure 2  Sites with Restricted Uses Notifications 

List of Appendices 

Appendix A GSA Transfer Letters 
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Comprehensive Land Use Control (LUC) & Notification Management 
Plan, Former Longhorn Army Ammunition Plant (LHAAP), Texas 

The purpose of this management plan is to ensure that all site-specific LUCs are compiled into 
one comprehensive location for both pre-transfer and post-transfer use. Additionally, all 
nonresidential use notifications required under 30 TAC §335.560(b) are included. This 
management plan shall be accessible to the property owner, regulators, local government, and the 
public and will accompany LHAAP’s Administrative Record. This plan will be updated as LUC 
and notification requirements for additional environmental sites are identified; the revision 
number, date, reason for revision, and author will be documented in the Revision Log. As a 
document control measure, an annual approval by the three FFA parties, Army, EPA and TCEQ 
within the first quarter of the fiscal year will confirm the effective date. This approval is required 
whether or not a revision took place. 

Land Use Controls 

Land use controls (LUCs) include any type of physical, legal, or administrative mechanism that 
restricts the use of, or limits access to, real property. LUCs may be a component of an interim or 
final remedy selected under CERCLA and used to protect human health, the environment, and/or 
the integrity of an engineered remedy. The LUC performance objectives are established in the 
site-specific Record of Decision (ROD). The specific LUCs and implementation details are 
outlined in the corresponding site-specific Remedial Design (RD), a primary document of the 
Federal Facilities Agreement. 
 
The land use control area is depicted on Figure 1, the site-specific performance objectives and 
LUCs are presented in Table 1, and the site-specific section contains a LUC Inspection and 
Maintenance Log, a copy of an approved LUC Remedial Design, Notice of Land Use Controls 
(including a survey plat) filed in Harrison County public records, and LUC compliance 
inspection form. Upon USEPA and TCEQ approval of each LUC RD, the LUC requirements 
will be effective immediately and this management plan will be updated. Once property is 
transferred, the plan will be amended to include a copy of the transfer letter describing specific 
LUC obligations assigned to the transferee. 
 
LUCs will remain in place until applicable or relevant and appropriate requirements (ARARs) as 
established in accordance with the NCP (40 CFR 300) are met; or in the case of a landfill remedy 
it will remain in place for perpetuity unless otherwise removed by the U.S. Army per agreement 
with the USEPA and TCEQ. The continued effectiveness of the selected remedy, including 
LUCs, will be evaluated with the CERCLA 121(c) five-year review process. 
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Notifications 

The future anticipated use of LHAAP is industrial/refuge and is, therefore, consistent with a 
nonresidential/industrial reuse under the Risk Reduction Rules. As required by 30 TAC 
§335.560(b) and in accordance with 30 TAC §335.566, a notification must be filed in the 
Harrison County records stating that the land is considered suitable for future non-residential use. 
Limited monitoring will take place in the form of Letters of Certification from the Army or the 
Transferee to TCEQ every five years to document that the use of the sites is consistent with the 
non-residential use. The non-residential use notification will remain in place until it is 
demonstrated that the levels of COCs in soil and groundwater allow for unlimited use and 
unrestricted exposure. 
 

00906048



 

 
  October 15, 2018 

 

Table 1 –Summary of Land Use Controls and Notifications 

Site Name Transfer Documents Decision 
Documents Land Use Controls Notifications 

IRP 
MMRP* 
LHAAP- 

GSA Transfer 
To USFWS 

ECP/ 
ECOP ROD DD 

Groundwater 
Use 

Restriction 

Nonresidential 
Land Use 
Restriction 

Intrusive 
Activities 
Prohibition 

MEC 
Warning 

Landfill Cap 
Maintenance 

Nonresidential 
Use 

Notification 

2     **     ** 
3     **     ** 
6    2008      √ 
7    2008      √ 
8 2015 VI  2008      √ 

12 2014 V 2007  √ Cap Only Cap Only  √ √ 
16   2016  √ Cap Only Cap Only  √ √ 
19  VII  2014  Cap Only Cap Only   √ 
35/36 2015 VI  2010      √ 
37   2010  √     √ 
46   2010  √     √ 
49 2015 VI 2010       √ 
50   2010  √     √ 
51    2008      √ 
55 2015 VI  2008      √ 
56    2014 **     ** 
58   2010  √     √ 
59    2008 **     √ 
60    2008 **     √ 
64    2008      √ 
65    2014 **     ** 
66 

 
   2008      √ 
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  October 15, 2018 

 

Site Name Transfer Documents Decision 
Documents Land Use Controls Notifications 

IRP 
MMRP* 
LHAAP- 

GSA Transfer 
To USFWS 

ECP/ 
ECOP ROD DD 

Groundwater 
Use 

Restriction 

Nonresidential 
Land Use 
Restriction 

Intrusive 
Activities 
Prohibition 

MEC 
Warning 

Landfill Cap 
Maintenance 

Nonresidential 
Use 

Notification 

67   2010       √ 
68    2008 **     √ 

69    2014 **     ** 

Pistol Range  VII 2010       √ 

001-R-01/003-
R-01  VII 2016   √ √ √  √ 

Pending- not final 
** Nonresidential Land Use site included within the groundwater use restriction LUC boundary for LHAAP-35A(58)-see LHAAP-35A(58) 
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LHAAP - 06 
  

NOTICE OF NONRESIDENTIAL LAND USE FOR LHAAP-06 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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LHAAP-07 
 

NOTICE OF NONRESIDENTIAL LAND USE FOR LHAAP-07 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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LHAAP-08 
 

NOTICE OF NONRESIDENTIAL LAND USE FOR LHAAP-08 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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***DO NOT REMOVE THIS PAGE - IT IS A PART OF THIS INSTRUMENT*"" 

NOTICE 
6 Pages 

on:  031241201 1 03:52 PM 

FILED AND RECORDED - OPR 

I Document Number: 201 1-000003377 

CLERKS NOTES 

Receipt No: 

Amount: 

By: Lauren Boyd , Deputy 

Patsy Cox, County Clerk 
Harrison County, Texas 

STATE OF TEXAS 
COUNTY OF HARRlSON 
I hereby certify that this instrument was filed on the date and time stamped hereon by me 
and was duly recorded in the Official Public Records of Harrison County, Texas. 

Patsy Cox, Harrison County Clerli 

Record and Return To: 

AARON WILLIAMS EC-ER 
1645 SOUTH 10 1 ST EAST AVENUE 

TULSA, OK 74128 
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STATE OF TEXAS HARRISON COUNTY 

INDUSTRIAL SOLID WASTE 
NOTICE OF NONRESIDENTIAL LAND USE 

KNOW ALL MEN BY THESE PRESENTS THAT: 

Pursuant to the Rules of the Texas Commission on Environmental Quality (TCEQ) 
pertaining to Industrial Solid Waste Management, this document is hereby filed in the Public 
Records of Harrison County, Texas in compliance with the recordation requirements of said 
rules: 

The U.S. Army, Department of Defense, has performed a remedial investigation of the land 
described herein. The site, LHAAP-08, the former Sewage Treatment Plant, operated from 1942 
to 1997. LHAAP was placed on the National Priorities List (NPL) during August 1990. After 
its listing on the NPL, the U.S. Army, United States Environmental Protection Agency 
(USEPA), and TCEQ (formerly known as the Texas Water Commission) entered into an 
agreement under the Comprehensive Environmental Response Compensation, and Liability Act 
(CERCLA) Section 120 for remedial activities. The CERCLA Section 120 Agreement, referred 
to as the Federal Facility Agreement (FFA), became effective on December 30, 1991. Although 
there are many sites at LHAAP that are specifically NPL listed, LHAAP-08 is not itself 
considered an NPL site. Environmental activities at LHAAP-08 progressed through the site 
investigation, at which point it was agreed by the Army and the TCEQ as the lead regulatory 
agency that no significant releases had occurred and the site could be closed under Texas 
Administrative Code (TAC) Risk Reduction Rule Standard 2. 

LHAAP-08 included stabilization ponds, Dunbar filters, sludge drying beds, and an Imhoff 
tank. The plant received storm water, boiler blow down, laundry waste, vehicle wash rack 
waste, and effluent from film development at the X-ray facility. Treated effluent was 
discharged into Goose Prairie Creek and Caddo Lake. Soil and groundwater investigations in 
2000,2001, and 2005 included sampling for explosives compounds, metals, semivolatile 
organic compounds, volatile organic compounds, dioxins and furans, pesticides and PCBs. 
Soil results included detections of low levels of metals, perchlorate and dioxin. Low levels of 
metals, dioxin and furan compounds and perchlorate were detected in groundwater. An 
assessment of risk to exposure to soil and groundwater at LHAAP-08, based on the 
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nonresidential use scenario, indicated that potential human health risks are within the 
acceptable range established by EPA. Further information may be found by examination of the 
Notice of Registration No. 30990 files, which are available for inspection upon request at 
TCEQ, Central File Room Customer Service Center, Building E, 121 00 Park 35 Circle, Austin, 
Texas, 78753, (512) 239-2900, Monday through Friday 8:00 a.m. to 5:00 p.m. or the 
Administrative Record available at the Marshall Public Library, 300 S. Alamo Blvd, Marshall, 
Texas 75670, (903) 935-4465, Monday through Thursday 10:OO a.m. to 8 p.m., Friday and 
Saturday 10:OO a.m. to 5:30 p.m. 

The TCEQ requires certain persons to provide recordation in the real property records to notify 
the public of the conditions of the land andlor the occurrence of remediation. This notification 
is not a representation or warranty by the TCEQ of the suitability of this land for any purpose. 

The LHAAP-08 parcel is a 2.974 acre tract located in Harrison County, Texas, near the town of 
Karnack, being more particularly described with survey plat and metes and bounds established 
in Exhibit A. 

The United States Department of the Army has undertaken carefbl environmental study of the 
LHAAP-08 site and USEPA and TCEQ concluded that no further investigation or action is 
required for LHAAP-08. Contaminants in soil samples from LHAAP-08 meet non-residential 
soil criteria in accordance with 30TAC§335.560(b). 

Limited monitoring of LHAAP-08 will take place in the form of Letters of Certification from 
the Army or the Transferee to TCEQ every five years to document that the use of LHAAP-08 
is consistent with the non-residential use scenario evaluated in the risk assessment. Future use 
of the parcel is intended as a national wildlife refuge consistent with industrial or recreational 
activities and not for residential purposes. For purposes of this certification, residential use 
includes, but is not limited to, single family or multifamily residences; child care facilities; and 
nursing home or assisted living facilities; and any type of educational purpose for 
childrenlyoung adults in grades kindergarten through 
12. 

I11 

The owner of the site is the Department of the Army, and its address where more specific 
information may be obtained is as follows: 

ATTN: DAIM-ODB-LO (R. Zeiler) 
Post Office Box 220 
Ratcliff, AR 7295 1 
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Assistant Chief of Staff for Installation Management 
ATTN: DAIM-BDO (T. Lederle) 
600 Army Pentagon 
Washington D.C. 203 10-0600 

Longhorn AAP Site Manager 

7dil 
EXECUTED this the $< th day of ' x h ~ w  

BEFORE ME, on this the 25 th day of , personally appeared Rose M. 
Zeiler, of United States Army, United States Department of Defense, known to me to be the 
person and agent of said agency whose name is subscribed to the foregoing instrument, and she 
acknowledged to me that she executed the same for the purposes and in the capacity therein 
expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the =day of 

County of Harrison 
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LHAAP-08 
(2.974 ACRES) 

PROPOSED INDUSTRIAL USE 
NOTIFICATION AREA 

(RADIUS 48.04') 

BEARING SOURCE

NOTE 
ALL BEARINGS, DISTANCES (UNLESS LABELED
OTHERWISE), & COORDINATES ARE BASED ON

THE TEXAS STATE PLANE COORDINATE 
SYSTEM, NORTH CENTRAL ZONE, CODE 4202, 
NAO 1983 (92). THE SCALE FACTOR APPLIED

EQUALS 0.9998636625 & IS BASED ON 
SURFACE TRAVERSE BETWEEN STATIONS 

IGNATIUS-1 & IGNATIUS-2. THE COMPUTED
LAND AREA IS BASED ON SURFACE 

DISTANCES. 

ARC 75.57' RADIUS 48.04'
CHO R D S 1 T 2 0' 1 4 "W 6 8 . 0 2'

SOUTH HOUSTON ROAD 
(ASPHALT; ATYPICAL WIDTH 

AREAS NOT SHOWN) 

STATION IGNATIUS-1
STATE OF TEXAS 

NORTH CENTRAL ZONE
N = 695 7090.304 FEET 
E=3311 081. 788 FEET SCALE 1"=100' 

100 0 100 200

I, Tom A. Fidler, registered professional land surveyor, No. 3940,
do hereby certify that this plot reflects the location of the 
corners on the tract herein described, as surveyed on the ground
a n d u n de r my s u p e rv is ion i n J u I y 2 0 0 8. 

Witness my hand and seal this the 29th day of July, 2008

Tom A. Fidler, Registered Professional Land Surveyor, No. 3940

300

NOTES: 
X INDICATES TYPE "G" CORPS OF ENGINEERS MONUMENT (FOUND) 

0 INDICATES CONCRETE NAIL IN BOTTLE CAP (SET IN ASPHALT) 

� INDICATES 1 /2" IRON REBAR WITH ORANGE PLASTIC CAP 
ENGRAVED "FIDLER" & "RPLS 3940" (SET) 

------- INDICATES BOUNDARY OF PROPOSED 
INDUSTRIAL USE NOTIFICATION AREA 

• • • • • 1 -- --1 1■ ■ ■ ■ ■ - - - -- I
GRAPHIC SCALE - FEET

S 2T03'13.2"E 1692.774'�
FIELD NOTES DESCRIPTION 

IS ON SEPARATE SHEET 
(SURFACE TRAVERSE USING
ELECTRONIC TOTAL STATION

INDICATES 1693.005')

LANDMARK CONSULTANTS, INC. 
PROFESSIONAL LAND SURVEYORS 

P 0. BOX 606 LONGVIEW, TEXAS 75606 

PHONE (903) 236-3377 FAX (903) 236-3530 

E-MAIL londmork@coblelynx.com

\ STATION IGNATIUS-2 

\ 
STATE OF TEXAS 

NORTH CENTRAL ZONE
X N=6955582.752 FEET 

E = 3 3 1 1 8 5 1 . 7 0 4 FE ET 

POINT
A
B
C 

D
E
F 

COORDINATE TABLE 

NORTH
6957581 .048
6957910.879
695807 3. 970
6957783.633
6957761.282
695 771 8. 708

EAST
3310431.952
331 0255.527
3310562.954
3310715.561
3310673.037
3310695.292

LHAAP-8 
(2.97 4 ACRES) 

LONGHORN ARMY AMMUNITION PLANT 
HARRISON COUNTY, TEXAS 

JOB #0407088 0407088.CRD 0605063F.DWG 

07/29/2008 0605063.CRD DRAWN BY JT J 
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LHAAP-12, 12-1 
 

LUC INSPECTION AND MAINTENANCE LOG 
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  September 14, 2015  

LUC Inspection and Maintenance Log – LHAAP 12 
 

Date Inspected 
by: 

 
Inspection / Maintenance  

Activities 
 

Corrective 
action or 
repairs 

required? 

Repairs / Action Taken 
Protect landfill cover integrity 

 
Prevent human 

exposure to 
groundwater 

 
Vegetative 

Cover 
maintained: 

i.e. grass mowed 

Fence and 
signage 

maintained 

Observance of 
landfill cover 

degradation –e.g. 
desiccation 

cracks, erosion, 
or gullying 

Continued 
compliance verified 

for no digging or 
disturbance of 

landfill cover or 
contents 

Verified no 
withdrawal or use 

of groundwater 
(other than 

environmental 
testing) 
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LHAAP-12, 12-2 
 

LUCs FROM FINAL REMEDIAL DESIGN ADDENDUM 
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LHAAP-12, 12-3 
 

NOTICE OF LAND USE CONTROLS AND NONRESIDENTIAL 
LAND USE AT LHAAP-12 FILED IN PUBLIC RECORDS OF 

HARRISON COUNTY, TEXAS (INCLUDING SURVEY PLAT) 
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ST ATE OF TEXAS 

HARRISON COUNTY 

INDUSTRIAL SOLID WASTE 

uoi: �I< Vol t-'9 

7009064 OR 3640 1 

F \LEO FOR Re SOP:' 

07 JUN l 3 AM \O: 09 

r 1\TSY C .J � 

CO Cl.[hK, H,\HRIStlN CO

UY�DEPUTY 

NOTICE OF LAND USE CONTROLS AT LHAAP-12 

KNOW ALL MEN BY THESE PRESENTS THAT: 

Pursuant to the Rules of the Texas Commission on Environmental Quality (TCEQ) 
pertaining to Industrial Solid Waste Management, this document is hereby filed in the 
Public Records of Harrison County, Texas in compliance with the recordation 
requirements of said rules: 

I 

The U.S. Army, Department of Defense, has performed a remediation of the land 
described herein. The remediation site is a capped landfill located on the Former 
Longhorn Army Ammunition Plant (LHAAP) and is designated as LHAAP-12. The site 
is included in TCEQ Notice of Registration No. 30990 as Unit Number 001. LHAAP was 
placed on the National Priorities List (NPL) during August 1990. After its listing on the 
NPL, the U.S. Army, United States Environmental Protection Agency (USEPA), and 
TCEQ (formerly known as Texas Water Commission) entered into an agreement under 
the Comprehensive Environmental Response Compensation, and Liability Act 
(CERCLA) Section 120 for remedial activities. The CERCLA Section 120 Agreement, 
referred to as the Federal Facility Agreement (FFA), became effective on December 30, 
1991. Remedial activities at LHAAP-12 were performed in accordance with the FFA 
requirements. 

The landfill was used intermittently for the disposal of industrial solid waste, possibly 
containing small quantities of hazardous constituents generated at LHAAP. A Record of 
Decision (ROD) for LHAAP-12 was signed by USEPA in 1995 establishing the 
construction of a cap as an interim remedial action for the site to mitigate potential risks 
posed by the burial of landfill waste. Construction of the landfill cap was completed in 
1998. The final remedy consists of land use controls (LU Cs) in conjunction with 
monitored natural attenuation as documented in the Final ROD signed by USEP A on July 
24, 2006. The site was not remediated to levels suitable for unrestricted use. LU Cs at 
LHAAP-12 are required to ensure the integrity of the landfill cap and cover system and 
prevent human exposure to contaminated groundwater. Further information may be 
found by examination of the Notice of Registration No. 30990 files, which are available 
for inspection upon request at TCEQ, Central File Room Customer Service Center, 
Building E, 12100 Park 35 Circle, Austin, Texas, 78753, (512) 239-2900, Monday 
through Friday 8:00 a.m. to 5:00 p.m. or the Administrative Record available at the 
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Marshall Public Library, 300 S. Alamo Blvd, Marshall, Texas 75670, (903) 935-4465, 
Monday through Thursday 10:00 a.m. to 8 p.m., Friday and Saturday 10:00 a.m. to 5:30 
p.m.

The TCEQ requires certain persons to provide recordation in the real property records to 
notify the public of the conditions of the land and/or the occurrence ofremediation. This 
notification is not a representation or warranty by the TCEQ of the suitability of this land 
for any purpose. 

II 

The LHAAP-12 parcel is a 50.541 acre tract, more or less, located in Harrison County, 
Texas, near the town of Kamack, being more particularly described with survey plat and 
metes and bounds established in Exhibit A. Within the LHAAP-12 parcel are designated 
LUC boundaries including a 9.429 acre tract, more or less, and a 45.939 acre tract, more 
or less, as described in Exhibit A. The LUC boundaries are also presented in the attached 
Figure 1. 

Future use of the parcel is intended as a national wildlife refuge consistent with non
residential use. The United States Department of the Army has undertaken careful 
environmental study of the LHAAP-12 site and concluded that the LUCs set forth below 
are required to ensure protection of human health and the environment. 

(I) Landfill Restriction. A closed non-hazardous landfill (LHAAP-12) of
approximately 7 acres is located within the 9.429 acre tract. The landfill
restriction boundary consists of the 7-acre capped landfill and an area
extending to the surrounding fence. LUCs have been established to protect
the integrity of the remedy. No activity shall be conducted or permitted that
would damage the integrity of the landfill cover (i.e. digging or disturbing the
existing cover or contents of the landfill). The LUCs will remain in place for
perpetuity unless otherwise removed by the U.S. Army per agreement with the
USEP A and TCEQ.

(2) Residential Use Restriction. The residential use restriction boundary
consists of the 9.429 acre-tract, more or less, and includes the 7-acre capped
landfill and an area extending to the surrounding fence. This tract shall be
used solely for the purpose of a national wildlife refuge consistent with
industrial or recreational activities and not for residential purposes. For
purposes of this certification, residential use includes, but is not limited to,
single family or multi-family residences; child care facilities; and nursing
home or assisted living facilities; and any type of educational purpose for
children/young adults in grades kindergarten through 12.

(3) Groundwater Restriction. The groundwater use restriction boundary
consists of the 45.939 acre tract, more or less, and extends beyond the landfill
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boundary. Groundwater underlying this land is contaminated with 
trichloroethene (TCE) and other volatile organic compounds and shall not be 
accessed or used for any purpose without the prior written approval of U.S. 
Army, the USEPA and the TCEQ. A LUC restricting the use of groundwater 
has been established for the protection of human health. The U.S. Army will 
notify the Texas Department of Licensing and Regulation of the groundwater 
restriction which includes prohibition of water well installation for any 
purpose other than environmental monitoring and testing without prior 
approval by the U.S. Army, the USEPA and the TCEQ. The LUC will remain 
in place until applicable or relevant and appropriate requirements (ARARs) as 
established in accordance with the National Oil and Hazardous Substances 
Pollution Contingency Plan (40 Code of Federal Regulation 300) are met. 
Due to the potential for TCE-contaminated groundwater to migrate, monitored 
natural attenuation will be implemented to assure that TCE-contaminated 
groundwater will not migrate to nearby surface water at levels that may 
present an unacceptable risk to human health and the environment. The 
monitoring and reporting associated with this remedy will continue until 
ARARs are achieved. 

The owner of the site is the Department of the Army, and its address where more specific 
information may be obtained from is as follows: 

ATTN: DAIM-BD-LO (R. Zeiler) 
Post Office Box 220 

AR 72951 

Rose M. Zeiler 
Longhorn AAP Site Manager 

EXECUTED this the 13th day of June, 2007. 

BEFORE ME, on this the 13th day of June, personally appeared Rose M. Zeiler, 
of United States Army, United States Department of Defense, known to me to be the 
person and agent of said agency whose name is subscribed to the foregoing instrument, 
and she acknowledged to me that she executed the same for the purposes and in the 
capacity therein expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the /3 day of$� , 2007. 

···•v;:•. 
,.it---���-. LYNDA G. HAYS 

,.£., :. *� .. � }* J Notary Public State of Texas 

··�E_f,ffe. COMM. EXP. 5-02-2010

Notary Public in and for the State of Texas, 
County of Harrison 
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I Tom A. f,dler, reg,stored profcss1oncl land surveyor Na 3940, 
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Witness my hond ond seal lhis \Ile 9lll doy af Junc. 2006. 

LJl/v\P-- I 2 

P/\l<Cl:1 

/1.CF'FS 

POINT 
8 
8 
C 
D 
' 
C 
C 

NOiE.S: 

COORDINATE TABLE 

NORT/1 
695.)300.000 
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STATE OF TEXAS 
NORTH CENTRAL ZONE 
N"'695241 \.298 FEET 
E,.3314136438 FEET 

SHEET 1 OF 4 

50.541 ACRES 
45.939 ACRES 
9.429 ACRES 

LONGHORN ARMY AMMUNITION PLANT 
HARRISON COUNTY, TEXAS 

----- INOiNTES f>rnlME!rn Cf eorn 505• \ 
ACR( TRACI AND 45.$39 ACll[ IMCl JOB #0407068 04070!!8.CRO 06!}5063A.DWG 

06/09/2006 0605063.CRD 

00906095



SHEET 2 OF 4 

FIELD NOTES DESCRIPTION OF 
"LHAAP-12 PARCEL" 

CADDO LAKE NATIONAL WILDLIFE REFUGE 
HARRISON COUNTY, TEXAS 

Doc Bk Vol Ps 
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The hereinafter described tract of land is located in Harrison 
county, Texas, near the town of Karnack, tract "LHAAP-12 Parcel" 
being 50.541 acres of land out of the Longhorn Ordance Works 
Reservation (also known as the Longhorn Army Ammunition Plant, 
Karnack, Texas), said tract "LHAAP-12 Parcel" being more 
particularly described as follows: 

Surveyor's Note: All bearings and distances herein (unless labeled 
surface distance) are based on the Texas State Plane coordinate 
System, North Central Zone, Code 4202, NAD 1983 (92). The scale 
factor applied equals 0.999918513, and is based on surface traverse 
(using electronic total station) between type "G" corps of 
Engineers monuments "2-95"(N=6953300.285 feet & E=3311219.090 feet) 
and "3-95" (N=6952411.298 feet & E=3314136.438 feet). Said traverse 
indicates a surface distance of 3050.038 feet between said 
mdnuments. The computed land area is based on surface distances. As 
used herein, the abbreviation I.R.O.P.C. indicates 1/2" iron rebar 
with orange plastic cap engraved "Fidler" & "RPLS 3940".

Commencing at the monument "2-95" referenced above, 

THENCE S 89deg52'35"W 132.09' to an I.R.O.P.C. set in concrete 
for the s.w.c. of this tract and this POINT OF BEGINNING, 

THENCE N 03deg15'37"W 1740.82' along the W.B.L. of this tract to 
an I.R.O.P.C. set in concrete for this tract's Northwest corner, 

THENCE N 62deg01'58"E 1151.47' along the N.W. B.L. of this tract 
to an I.R.O,P.C. set in concrete for this tract's Northrnost corner, 

THENCE S 15deg58'31"E 1311.66' along the N.E. B.L. of this tract 
to an I.R.O.P.C. set in concrete for this tract's Eastmost corner, 

THENCE S 35deg09'39"W 1307.58' along the S.E. B.L. of this tract 
to an I.R.O.P.C. set in concrete for this tract's Southeast corner, 

THENCE N 84deg21'15"W 528.56' along the s.B.L. of this tract to 
this POINT OF BEGINNING, containing 50.541 acres, more or less. 

I, Tom A. Fidler, registered professional land surveyor No. 3940 in 
the state of Texas, do hereby certify that this field notes 
description is the result of a survey made on the ground and under 
my supervision. 
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The hereinafter described tract of land is located in Harrison 
County, Texas, near the town of Karnack, tract "LHAAP-12 Land Use 
Control Area" being 45.939 acres of land out of the Longhorn 
Ordance Works Reservation (also known as the Longhorn Army 
Ammunition Plant, Karnack, Texas), said nLHAAP-12 Land Use Control 
Area" being more particularly describGd as follows: 

Surveyor's Note: All bearing$ and distances herein (unless labeled 
surface distance} are based on the Texas State Plane Coordinate 
System, North Central Zone, Code 4202, NAD 1983 (92). The scale 
factor applied equals 0.999918513, and is based on surface traverse 
{using electronic total station) between type "G" Corps of 
Engineers monuments "2-95" (N=6953300. 285 feet & E=3311219. 090 feet) 
and "3-95"(N=6952411.298 feet & E=3314136.438 feet). Said traverse 
indicates a surface distance of 3050.038 feet between said 
monuments. The comPuted land area is based on surface distances. As 
used herein, the abbreviation I.R.O.P.C. indicates 1/2" iron rebar 
with orange plastic cap engraved "Fidler" & "RPLS 3940". 

Commencing at the monument "2-95" referenced above, 

THENCE S 89deg52'35"W 132.09' to an I.R.O.P.C. set in concrete 
for the s.w.c. of this tract and this POINT OF BEGINNING, 

THENCE N 03degl5'37"W 1740.82' along the W.B.L. of this tract to 
an I.R.O.P.C. set in concrete for this tract's Northwest corner, 

THENCE N 62deg01'58"E 868.58' along the N.W. B.L. of this tract 
to an I.R.O.P.C. set in concrete for this tract's Northmost corner, 

THENCE S 27deg07'40"E 1298.06' along the N.E. B.L. of this tract 
to an I.R.O.P,C. set in concrete for this tract's Eastmost corner, 

THENCE S 35deg09'39"W 1274.64' along the S.E. B.L. of this tract 
to an I.R.O.P,C. set in concrete for this tract's Southeast corner, 

THENCE N 84deg21 '15"W 528. 56' along the S. B.L. of this tract to
this POINT OF BEGINNING, containing 45.939 acres, more or less. 

r, Tom A. Fidler, registered professional land surveyor No. 3940 in 
the State of Texas, do hereby certify that this field notes 
description is the result of a survey made on the ground and under 
my supervision. 

Tom A. Fidler, R.P.L.S. Number 3940 

Veil 
3640 

p9 

7 

00906097



SHEET 4a OF 4 

FIELD NOTES DESCRIPTION OF 
"LHAAP-12 LANDFILL AREA" 

CADDO LAKE NATIONAL WILDLIFE REFUGE 
HARRISON COUNTY, TEXAS 
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The hereinafter described tract of land is located in Harrison 
County, Texas, near the town of Karnack, tract "LHAAP-12 Landfill 
Area" being 9.429 acres of land out of the Longhorn Ordance Works 
Reservation (also known as the Longhorn Army Ammunition Plant, 
Karnack, Texas), said "LHAAP-12 Landfill Area" being more 
particularly described as follows: 

Surveyor's Note: All bearings and distances herein (unless labeled 
surface distance) are based on the Texas State Plane Coordinate 
System, North Central zone, Code 4202, NAD 1983 (92). The scale 
factor applied equals 0.999918513, and is based on surface traverse 
(using electronic total station) between type "G" Corps of 
Engineers monuments "2-95"(N=6953300.285 feet & E=3311219.090 feet) 
and "3-95" (N=6952411. 298 feet & E=3314136. 438 feet) . Said traverse 
indicates a surface distance of 3050.038 feet between said 
monuments. The computed land area is based on surface distances. As 
used herein, the abbreviation I.R.O.P.C. indicates 1/2" iron rebar 
with orange plastic cap engraved "Fidler" & "RPLS 3940". 

Commencing at the monument "2-95" referenced above, 

THENCE N 58deg35'33"E 
corner post found for a 
POINT OF BEGINNING, 

31. 72' to a 12" diameter wooden fence
Southwest corner of this tract and this

THENCE generally along a barbed wire fence the following eleven 
courses, 

N 23deg52'43"W 96.81' to a 10" diameter wooden fence corner post 
found for the Westmost corner of this tract, 

N 37deg07'57"E 537.87' to a 10" diameter wooden fence corner post, 

N 15deg28'17"W 618.92' to a 12" diameter wooden fence corner post, 

N 26degl 6' 28"E 90.81' to a 12" diameter wooden fence corner post, 

N 54deg00'30"E 50.67' to a 12" diameter wooden fence corner post 
found for the Northmost corner of this tract, 
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S 8ldeg02'29"E 96.24' to a 12" diameter wooden fence corner post, 

s 34deg25'01"E 596.16 1 to a 12" diameter wooden fence corner post 
found for the Eastmost corner of this tract, 

s 12deg11'35"W 370.18' to a 10 II diameter wooden fence corner post,

s 36deg09'00"W 434. 64 I to a 12 II diameter wooden fence corner post,

s 87deg15'04"W 286.47' to a 12" diameter wooden fence corner post, 

N 57deg18'20"W 15.33' to this POINT OF BEGINNING, containing 9.429 
acres, more or less. 

I, Tom A. Fidler, registered professional land surveyor No. 3940 in 
the State of Texas, do hereby certify that this field notes 
description is the result of a survey made on the ground and under 
my supervision. 

Tom A. Fidler, 
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STATE OF TEXAS COUNTY OF HARRISON 

I hereb� certif� that this instruMent was 

filed on the date and tiMe stamPed hereon b� me 

and was dul� recorded in the volume and page 

of the named records of: 

Harrison Count� 

as stamPed hereon b� me. 

Jun 13,2007 

HONORABLE PATSY COX, COUNTY CLERK 
Harrison Count� 
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LHAAP-12, 12-4 
 

LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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  September 14, 2015  

 

 
LHAAP-12, Landfill 12 Parcel 

Annual Land Use Control Compliance Certification 
 
 
Land use controls (LUC) at LHAAP-12 in the Landfill 12 Parcel: 
 
• Land use restriction – Prohibition of any activities that would affect the integrity of the cap (i.e. 
no digging or disturbing the existing cover or contents of the landfill) and of residential use or 
residential development of the property 
 
• Groundwater use restriction – Prohibition of any activities that would cause exposure to contaminated 
groundwater (i.e. no withdrawal or use of groundwater for other than environmental monitoring and 
testing) 
 
Compliance with land use controls: 
 
• No use of groundwater or installation of new groundwater wells (except that required for 
environmental monitoring and testing), or tampering with existing  wells at LHAAP-12 
 
• No reuse activity at LHAAP-12 that would adversely affect the integrity of the landfill cap (i.e 
no digging or disturbing the existing cover or contents of the landfill) and cap protective 
components (fencing and signage), and no residential use or residential development of the 
property 
 
Inspection:  In accordance with the LHAAP-12 Remedial Design Addendum dated 21 June 
2007, an inspection of LHAAP-12 was conducted by _____________________ on__________ 
to visually confirm compliance with the LUCs. 
 
 
I, the undersigned, do document that the inspection was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 
 
Date: ______________________________ 
 
Name/Title ______________________________ 
 
 
Signature: ______________________________ 
 
 
Completed annual compliance form, to be kept on file at the Administrative Office of the Caddo 
Lake National Wildlife Refuge by the Refuge staff and available to EPA, TCEQ and Army upon 
request.  The certification shall be conducted no later than March 1 of each year for the previous 
calendar year. 
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November 28, 2017 
 

LHAAP – 16, 16-1 

DRAFT LUC INSPECTION AND MAINTENANCE LOG 

(RAO Inspection and Maintenance Checklist) 

(Well Inspection Form) 
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RAO Inspection and Maintenance Checklist 

General Information 
Project Name RAO Inspection and Maintenance, LHAAP-16 Landfill, Longhorn Army Ammunition Plant, Karnack, TX 

Contractor

Inspector’s Name 

Inspector’s Title 

Inspector’s Signature 

Inspector’s Contact Number 

Inspection Date 

Type of Inspection         Quarterly         Semiannual Annual 
        Prior to forecast rain    After a rain event       Other -------------------------------- 

Description Yes No N/A Comments (Attach photos/location sketches) Corrective Action (Attach photos) 

A. CAP Cover Surface 

A.1 Are there any significant cracks 
present? 

A.2. Are there any damaged areas? 

A.3 Is there any ponded water 
present? 

A.4 Any other relevant observations? 

B. CAP Vegetation and Animal Burrows 

B.1 Are there signs of stressed/ dead 
vegetation? 

B.2 Are there any significant bare 
spots? 

B.3 Are deep-rooted plants present? 

B.4 Are there signs of animal 
burrows? 

B. 5 Any other relevant observations? 
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Description Yes No N/A Comments (Attach photos/location sketches) Corrective Action (Attach photos) 

C. CAP Erosion and Drainage System  

C.1 Is there any evidence of 
significant/ clearly visible erosion, 
settlement, or other deterioration?   

     

C.2 Are the drainage systems in poor 
condition? 

     

C.3 Is there excessive silting or debris 
clogging? 

     

C.4 Is there erosion of banks and 
slopes? 

     

C.5 Are there areas of choking by 
overgrown vegetation? 

     

C.7 Is there pooling of water in or 
along side a channel or berm? 

     

C.8 Any other relevant observations?      

D. Groundwater Monitoring Wells 

D.1 Are the installed groundwater 
monitoring wells in poor 
condition? 

     

D.2 Are there any signs of damage, 
unusual wear, rust and corrosion, 
vandalism, unauthorized 
entry/use, or settlement?  

     

D.3 Is well cap and/or locking 
mechanism not properly 
functioning? 

     

D.4 Are the well heads and protective 
casings damaged? 

     

D.5 Is the well cleared of vegetation 
and accessible? 

     

D.6 Any other relevant observations? 
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Description Yes No N/A Comments (Attach photos/location sketches) Corrective Action (Attach photos) 

E. Site Access Features 

E.1 Are the perimeter fence and gates 
damaged? 

E.2 Gate(s) damaged? 

E.3 Litter encountered within the 
area? 

E.4 Are the gate locks missing? 

E.4 Are signs to prevent unauthorized 
entry missing? 

E.5 Are the access roads in unusable 
or poor condition? 

E.6 Any other relevant observations? 

F. Concrete Aprons and Bollards 

F.1 Are there any significant cracks 
present? 

F.2 Are there any damaged areas? 

F.3 Any other relevant observations? 
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WELL INSPECTION FORM 

Job Name:   Well ID:  

Job No.:  Completed Date:  

Client:  Measured Depth:  

Site Location:  Inspector:  
 
☐ ABOVE GROUND   
Protective casing? ☐ Yes ☐ No 
Material    
Condition: ☐ Good ☐ Broken ☐ Cracked   
Lid Condition: ☐ Good ☐ Broken ☐ Cracked   
Hinge Condition: ☐ Good ☐ Less than 50% rusted ☐ More than 50% rusted   
☐ FLUSH MOUNTED   
Well cover present? ☐ Yes ☐ No 
Condition: ☐ Good ☐ Broken ☐ Cracked   
Condition of Sump: ☐ Clean ☐ Dry ☐ Standing Water   
CONCRETE PAD:   
Visible? ☐ Yes ☐ No 
Dimensions  Thickness    
Sloped away from casing? ☐ Yes ☐ No 
Check any of the following features that apply:   
☐ Many Cracks ☐ Gap Around Casing ☐ Few Cracks ☐ Ponded Water ☐ No Pad Present 
CONCRETE PAD:   
Inner Diameter (inches)    
Condition: ☐ Good ☐ Broken ☐ Cracked ☐ Other (describe)  
Cap present? ☐ Yes ☐ No 
Well lock present? ☐ Yes ☐ No 
Lock functioning properly? ☐ Yes ☐ No 
Bump post? ☐ Yes ☐ No 
Well ID visible? ☐ Yes ☐ No 
WELL INTEGRITY:   
Bailer present? ☐ Yes ☐ No 
Visual obstruction? ☐ Yes ☐ No 
Is well open to completed depth? ☐ Yes ☐ No 
Is silt present in well? ☐ Yes ☐ No 
Is silt greater than 25% of well screen length? ☐ Yes ☐ No 
COMMENTS:   
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LUCs FROM DRAFT-FINAL REMEDIAL DESIGN 
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5 LAND USE CONTROL REMEDIAL DESIGN 
This section describes the LUC RD for LHAAP-16. In accordance with the Final ROD (U.S. 
Army, 2016), the LUC RD will be finalized as the land use component of the Remedial Design.  

Per the Final ROD (U.S. Army, 2016), LUCs’ performance objectives are to: 

• Prohibit access to the contaminated groundwater except for environmental monitoring and
testing only;

• Preserve the integrity of the landfill cap, and to restrict intrusive activities (e.g., digging) that
would degrade or alter the cap;

• Restrict land use to nonresidential;

• Maintain the integrity of any current or future remedial or monitoring systems; and

The implementation, maintenance, and inspection requirements associated with each of the 
performance objectives that comprise this LUC RD are described below. The actions taken to 
implement the LUC objectives during the RA phase, as well as ongoing maintenance, monitoring 
and reporting requirements will be presented in the Remedial Action Completion Report 
(RACR), as the final LUC RD. Upon regulatory review and concurrence with the final LUC RD, 
it will be distributed as part of the Comprehensive LUC Management Plan.  

For portions of the Site subject to land use controls that are not owned by the Army, the Army 
will monitor and report on the implementation, maintenance, and enforcement of land use 
controls, and coordinate with federal, state, and local governments and owners and occupants of 
properties subject to land use controls. The Army remains responsible for ensuring that the 
remedy remains protective of human health and the environment. 

5.1 LUC Implementation 
The actions required to implement the LUCs for LHAAP-16 are described below.  The first of 
these, the initial notice of LUCs, has been completed.  A figure depicting the preliminary 
LUC boundaries is presented in Figure 5-1. The following actions will be undertaken to 
implement the LUCs for LHAAP-16: 

• Provide initial notice of the LUCs before remedial action is implemented.

o Develop the initial notice of the groundwater and soil (surface and subsurface)
contamination and any land use restrictions referenced in the ROD.  The notice will
consist of a brief description of the contaminants in groundwater and soil, a written
description of the LUCS and a figure depicting the preliminary LUC boundaries
presented in Figure 5-1.

o Transmit the notice to federal, state and local governments involved at this site and
the owners and occupants of the properties subject to those use restrictions and land
use controls within 90 days of ROD signature, which is on or before December 12,
2016.  The notices will be sent to federal, state and local officials including: U.S.
Senator Ted Cruz, U.S. Senator John Cornyn, U.S. Congressman Louie Gohmert,
State Senator Kevin Eltiffe, State Representative Chris Paddie, Harrison County
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Judge Hugh Taylor, Harrison County Commissioner Precinct 1 William D. Hatfield, 
City of Uncertain Mayor Sam Canup, and Karnack Water Supply Corporation Board 
Members.  Notice will also be sent to the Caddo Lake National Wildlife Refuge 
Manager.  

• Finalize the Boundaries for the LUCs as a part of the remedial action.  

o Revise the boundaries if necessary. The LUC boundary presented in this RD is 
subject to change, based on COC results from the two proposed wells to be installed 
on the east side of Harrison Bayou. The final boundaries of the groundwater LUCs 
(prevent the use of groundwater contaminated above cleanup levels as a potable water 
source and prohibit access to the contaminated groundwater except for environmental 
monitoring and testing only); the landfill LUCs (preserve the integrity of the landfill 
cap, and to restrict intrusive activities (e.g., digging) that would degrade or alter the 
cap); the remedial or monitoring system LUCs (maintain the integrity of any current 
or future remedial or monitoring systems); and, the nonresidential land use LUC 
(restrict land use to nonresidential) will be reviewed during remedial action activities 
after an evaluation of new data has been completed and revised if necessary.  

o Survey the LUC Boundaries. The boundaries will be finalized after concurrence by 
USEPA and TCEQ, and the LUC boundaries will be surveyed by a State-licensed 
surveyor. A legal description of the surveyed areas will be appended to the survey 
plat. 

• Record the LUCs in Harrison County. The LUC plat, legal description and LUC restriction 
language will be recorded in the Harrison County Courthouse in accordance with TAC Title 
30, §335.566.  

• Notify the Texas Department of Licensing and Regulation of the groundwater LUCs. The 
Texas Department of Licensing and Regulation will be notified of the groundwater 
restrictions, which include the prohibition of water well installation for any purpose other 
than environmental monitoring and testing without prior approval from the Army, the 
USEPA, and the TCEQ. The survey plat, legal boundary and description of the groundwater 
restriction LUCs, in conjunction with a locator map, will be provided in hard and electronic 
copy. 

5.2 Maintenance and Monitoring Requirements 
The LUCs will be maintained in place as follows: 

• The landfill LUCs will remain in place as long as the landfill waste remains at the site or 
until the levels of Contaminants of Concern (i.e., including all hazardous substances, 
pollutants, and contaminants found at the Site at cleanup levels as listed in Table 1-1) allow 
for unlimited use and unrestricted exposure;  

• The LUCs restricting the use of groundwater to environmental monitoring and testing only 
and the LUC restricting land use to nonresidential will remain in place until the levels of 
COCs (i.e., including all hazardous substances, pollutants, and contaminants found at the Site 
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at cleanup levels as listed in Table 1-1) in surface and subsurface soil and groundwater allow 
for unlimited use and unrestricted exposure;   

• The LUC to maintain the integrity of any current or future remedial or monitoring systems 
will remain in place until groundwater cleanup levels of COCs (i.e., including all hazardous 
substances, pollutants and contaminants found at the Site at cleanup levels as listed in Table 
1-1) are met; and,  

• The LUC prohibiting groundwater use (except for environmental monitoring and testing) as a 
potable source will remain in place until the levels of COCs (i.e., all hazardous substances, 
pollutants, and contaminants found at the Site at cleanup levels as listed in Table 1-1) in soil 
and groundwater allow for unlimited use and unrestricted exposure. 

Landfill and Remedial or Monitoring System LUCs include physical components that require 
repair and maintenance. These are described in Section 3.0. The Inspection and Maintenance 
Checklist is provided in Appendix A.  
The administrative maintenance required to ensure the five LUCs remain in place and effective 
until the cleanup levels of the COCs are at levels that allow unrestricted use and unlimited 
exposure are: 

• Annual field inspections of the site to confirm that no violations of the LUCs have occurred. 
Documentation of the inspection will be included in the Inspection and Maintenance 
Checklist (see Appendix A).  

• Annual certifications that no LUC-restricted activities have been authorized and that site 
conditions and use are consistent with the LUCs. The Certification Form is presented in 
Appendix E).  

• Periodic transmittal of a LUC Notice to federal, state, and local authorities and to owners and 
occupants of LHAAP-16. The notice will include the groundwater and soil (surface and 
subsurface) contamination and any land use restrictions referenced in the ROD, a written 
description of the LUCs and a figure depicting the LUC boundaries. The transmittal will 
coincide with each Five Year Review and will be documented in the report. 

• The final LUC RD appendix of the RACR will be added to the Comprehensive LUC 
Management Plan and the plan will be provided to the owner or occupant of LHAAP-16.  

The U.S. Army will address LUC problems within its control that are likely to impact remedy 
integrity and shall address problems as soon as practicable.  

5.3 Reporting of LUC Inspection and Monitoring 
Beginning with finalization of this RD and approval of the Inspection and Maintenance forms 
and the Annual Certification Form, the U.S. Army will undertake inspections and certify 
continued compliance with the LUC objectives. The U.S. Army, or the transferee after transfer, 
will retain the LUC Inspection and Certification documents in the project files for incorporation 
into the five-year review reports, and these documents will be made available to USEPA and 
TCEQ upon request. In addition, should any violations be found during the certification, the U.S. 
Army will provide to USEPA and TCEQ, along with the document, a separate written 
explanation indicating the specific violations found and what efforts or measures have or will be 
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taken to correct those violations. The need to continue inspections and certifications will be 
revisited at five year reviews.  

5.3.1 Notice of Planned Property Conveyances 
Upon transfer of Army-owned property, the Army will provide written notice to the transferee of 
the LHAAP-16 groundwater and soil (surface and subsurface) contamination and any land use 
restrictions. Within 15 days of transfer, the U.S. Army will provide written notice to USEPA and 
TCEQ of the division of implementation, maintenance, and enforcement responsibilities unless 
the information has already been provided in the LUC RD. The notice will describe the 
mechanism by which the LUC will continue to be implemented, maintained, inspected, reported, 
and enforced. Upon transfer, such responsibilities may shift to the transferee via appropriate 
provisions placed in the Environmental Condition of Property (ECP) or other environmental 
document for transfer. Although the US Army may transfer responsibility for various 
implementation actions, the U.S. Army will also retain ultimate responsibility for the remedy 
integrity. This means that the U.S. Army is responsible for addressing substantive violations of 
the LUC performance objectives that would undermine the U.S. Army’s CERCLA remedy. The 
US Army also will be responsible for incorporating RD information and outlining the 
transferee’s LUC obligations into property transfer documentation. In the event property is 
transferred out of Federal control, the land use controls relating to property and groundwater 
restrictions shall be recorded in the deed and shall be enforceable by the United States and the 
state of Texas.  

5.3.2 Opportunity to Review Text of Intended Land Use Controls 
The US Army will provide a copy of the groundwater and land use restriction notification to 
TCEQ for review and approval prior to its recordation in Harrison County. USEPA will also 
receive a copy for review. The US Army will produce an ECP or other environmental document 
for transfer of LHAAP-16, but before executing transfer, the US Army will provide USEPA and 
TCEQ with a copy of the ECP or other environmental document for transfer so that they may 
have reasonable opportunity, before transfer, to review all LUC-related provisions. 

5.3.3 Notification Should Action(s) which Interfere with land Use Control 
Effectiveness be Discovered Subsequent to Conveyance 

Should the US Army discover after conveyance of the site any activity on the property 
inconsistent with the LUC performance objectives, the US Army shall notify USEPA and TCEQ 
within 72 hours of such discovery. Consistent with Section 5.2.5 below, the US Army will then 
work with USEPA, TCEQ and the transferee to correct the problem(s) discovered. This reporting 
requirement does not preclude the US Army from taking immediate action pursuant to its 
CERCLA authorities to prevent any perceived risk(s) to human health or the environment. 

5.3.4 Land Use Control Enforcement 
Should the LUC remedy reflected in this RD fail, the US Army will coordinate with USEPA and 
TCEQ to ensure that appropriate actions are taken to reestablish its protectiveness. These actions 
are taken to reestablish its protectiveness. These actions may range from informal resolutions 
with the USFWS or its lessee, to the institution of judicial action against non-federal third 
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parties. Alternatively, should the circumstances warrant such, the US Army could choose to 
exercise its response authorities under CERCLA. Should the US Army become aware that any 
future owner or user of the property has violated any LUC requirement over which a local 
agency may have independent jurisdiction, the US Army may notify those agencies of such 
violation(s) and work cooperatively with them to re-achieve owner/user compliance with the 
LUC. 

5.3.5 Modification or Termination of Land Use Controls 
The LUCs shall remain in effect until such time as the US Army and USEPA agree that the 
concentrations of COCs in groundwater have met cleanup levels in groundwater and that surface 
and subsurface soil concentrations allow unrestricted use. When this occurs, the LUC will be 
terminated as needed. The decision to terminate the LUC will be documented consistent with the 
NCP process for post-ROD changes, potentially including an explanation of significant 
differences or a remedial action complete report. If the property has been transferred and a 
determination by the US Army and USEPA has been made to terminate the LUC, the US Army 
shall provide to the owner of the property an appropriate release for recordation pertaining to the 
site and will also timely advise other local stakeholders of the action. 
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November 28, 2017 
 

LHAAP – 16, 16-3 

NOTICE OF LAND USE CONTROL AND NONRESIDENTIAL 

LAND USE FOR LHAAP-16 FILED IN PUBLIC RECORDS OF 

HARRISON COUNTY, TEXAS (INCLUDING SURVEY PLAT) 

(Pending)

00906124



 Initial Notice of Land Use Controls 
LHAAP-001-R, South Test Area/South Bomb Area and 

LHAAP-003-R, Ground Signal Test Area 
Longhorn Army Ammunition Plant, Karnack Texas 

  
The former Longhorn Army Ammunition Plant (LHAAP) is an inactive government-owned, formerly contractor-operated 
and maintained Department of Defense facility located in central east Texas in the northeast corner of Harrison County.  
LHAAP is approximately 14 miles northeast of Marshall, Texas.  The facility is approximately 40 miles west of Shreveport, 
Louisiana.  The former U.S. Army installation occupied nearly 8,416 acres between State Highway 43 at Karnack, Texas, 
and the southwestern shore of Caddo Lake and is accessed by State Highways 43 and 134.   

LHAAP was placed on the National Priorities List (NPL) on August 9, 1990.  Activities to remediate contamination began 
in 1990.  After its listing on the NPL, the U.S. Army, the USEPA, and the Texas Water Commission (currently known as the 
TCEQ) entered into a CERCLA Section 120 Federal Facilities Agreement (FFA) for remedial activities at LHAAP.  The FFA 
became effective December 30, 1991.  LHAAP operated until 1997 when it was placed on inactive status and classified 
by the U.S. Army Armament, Munitions, and Chemical Command as excess property. 

The sites addressed in this Initial Notice of Land Use Controls are LHAAP-001-R and LHAAP-003-R, which are shown on 
the attached Figures and discussed below. 

Land Use Controls (LUCs) are applied at LHAAP-001-R and LHAAP-003-R as part of the final remedy in accordance with 
the Record of Decision signed September 13, 2016.  LUCs are necessary to promote ongoing protection of human safety 
against potential explosive hazards that may remain at the MMRP sites. The performance objectives are to prohibit the 
development and use of the property for residential housing, elementary and secondary schools, and child care facilities 
and playgrounds, and to prohibit intrusive activities such as digging or any other activity which could result in explosive 
safety risks. 

Land Use Controls 
• The LUC to prohibit residential land use will remain in place until it is demonstrated that the MEC no longer 

presents a threat to public/human safety. 
•  The LUC restricting land use to nonresidential will remain in place until it is demonstrated that the MEC no 

longer presents a threat to public/human safety.  
• A LUC to prohibit intrusive subsurface activities, including digging, will remain in place until it is demonstrated 

that the MEC no longer present an explosive hazard. However, intrusive subsurface activities may occur 
provided that the Army and the EPA approve such intrusive subsurface activities before they are commenced 
and provided that they are undertaken by qualified personnel who are trained in explosives safety measures. 

 
Further information may be found in the Adminstrative Record at the Marshall Public Library, at website 
www.longhornaap.com or by contacting Rose M. Zeiler (479-635-0110 or rose.m.zeiler.civ@mail.mil).  
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 Initial Notice of Land Use Controls 
LHAAP-001-R, South Test Area/South Bomb Area and 

LHAAP-003-R, Ground Signal Test Area 
Longhorn Army Ammunition Plant, Karnack Texas 
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 Initial Notice of Land Use Controls 
LHAAP-001-R, South Test Area/South Bomb Area and 

LHAAP-003-R, Ground Signal Test Area 
Longhorn Army Ammunition Plant, Karnack Texas 
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 Initial Notice of Land Use Controls 
LHAAP-001-R, South Test Area/South Bomb Area and 

LHAAP-003-R, Ground Signal Test Area 
Longhorn Army Ammunition Plant, Karnack Texas 
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November 28, 2017 
 

LHAAP – 16, 16-4 

LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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Annual Land Use Control Compliance Inspection Form 
 
 In accordance with the Remedial Design dated ________________ for LHAAP-16 an 
inspection of the site was conducted by _____________________ [indicate transferee] on 
________________.  
 
The land use control mechanisms are:  
 

• Groundwater restrictions - prohibit access to the contaminated groundwater except for 
environmental monitoring and testing only until cleanup goals are met;  

• Landfill integrity - preserve the integrity of the landfill cap and restrict intrusive activities 
(e.g., digging) that would degrade or alter the cap; 

• Land use restrictions - restrict land use to nonresidential; 
• Integrity of remedial and monitoring systems - maintain the integrity of any current or 

future remedial or monitoring systems until cleanup goals are met.  
 
No unauthorized activities or uses have occurred. Compliance with land use controls and 
restrictions is as follows:  
 

• No use of groundwater (other than environmental testing and monitoring), installation of 
new groundwater wells, or tampering with existing monitoring wells; 

• No landfill intrusive activities (e.g., digging) that would degrade or alter the landfill cap; 
maintenance of vegetative cover and repair of soil subsidence or erosion areas on the cap; 

• No land use other than nonresidential; and 
• No activities that would compromise the integrity of the remedial or monitoring systems.  

 
I, the undersigned, do document that the inspection was conducted as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief.  
 
 
 
Date:   ___________________________________________________ 
 
Name/Title:  ___________________________________________________ 
 
 
 
Signature:  ___________________________________________________ 
 
  
 
Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year, retained in the file and provided to Army, EPA and TCEQ upon 
request.  
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  September 14, 2015  

 
 
 
 
 
 
 
 
 

LHAAP-19 
  

NOTICE OF NONRESIDENTIAL LAND USE AT LHAAP-19 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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  September 14, 2015  

 
 
 
 
 
 
 
 

 
 
 
 
 
 

LHAAP-35/36 
  

NOTICE OF NONRESIDENTIAL LAND USE AT 
SUMPS/WASTE RACK SUMP LOCATIONS (LHAAP-35/36) 

FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 
TEXAS (INCLUDING SURVEY PLAT) 
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  September 14, 2015  

 
 
 
 
 
 
 
 
 
 
 
 

LHAAP-37, 37-1 
 

LUCs FROM FINAL REMEDIAL DESIGN 
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FINAL 

REMEDIAL DESIGN 

LHAAP-35B (37), CHEMICAL LABORATORY AND 

LHAAP-67, ABOVEGROUND STORAGE TANK FARM  

LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 

 

 

 

 

 

 

 

 

 

 

Prepared by 

U.S. Army Corps of Engineers 

Tulsa District 

1645 South 101
st
 East Avenue 

Tulsa, Oklahoma 

 

 

 

August 1, 2011 
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4.0  Land Use Controls for the Site 

The LUCs to be implemented by the Army or its representatives for LHAAP-35B(37) and LHAAP-67 to 

prevent human exposure to residual groundwater contamination presenting an unacceptable risk to human 

health include: 

 Ensure no withdrawal or use of groundwater beneath the sites for anything other than 

environmental monitoring and testing until cleanup goals are met 

Notification of the groundwater use restriction will accompany all transfer documents and will be 

recorded at the Harrison County Courthouse in accordance with Texas Administrative Code (TAC) Title 

30, §335.566.The LUC addresses the areas of LHAAP-35B(37) and LHAAP-67 that include groundwater 

plumes at LHAAP-35B(37) and LHAAP-67 with levels of contamination that require implementation of a 

remedy (see Section 2.0).  The U.S. Army is responsible for implementing, maintaining, monitoring, 

reporting on, and enforcing the LUC. 

U.S. Army and regulators will consult to determine appropriate enforcement actions should there 

be a failure of an LUC objective at this site after it has transferred.  U.S. Army shall obtain 

USEPA and TCEQ concurrence prior to termination or significant modification of the LUC, or 

implementation of a change in land use inconsistent with the LUC objectives and use 

assumptions of the remedy. Although not a remedy, the land use assumption for LHAAP-

35B(37) and LHAAP-67 forms the basis for the remedy.  The reasonably anticipated future use 

of the site as part of a national wildlife refuge is consistent with an industrial risk exposure 

scenario.  Notification of the land use assumption of this site will be made in transfer 

documentation, will be recorded in the Harrison County Courthouse in accordance with TAC 

Title 30, §335.566 and compliance with the use assumption will be documented in the Five-Year 

Review reports.  
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6.2  Land Use Control Implementation Actions 

The Army or its representatives will be responsible for LUC implementation and certification, reporting 

and enforcement. The Army shall address LUC problems within its control that are likely to impact 

remedy integrity and shall address problems as soon as practicable.  

As a condition of property transfer, the Army may require the transferee to assume responsibility for 

various implementation actions, as indicated below. Although the Army may transfer responsibility for 

various implementation actions, the Army shall retain its responsibility for remedy integrity. This means 

that the Army is responsible for addressing substantive violations of performance objectives that would 

undermine the Army’s CERCLA remedy. The Army also will be responsible for: 1) incorporating RD 

information and outlining the transferee’s LUC obligations into property transfer documentation; 2) 

recording groundwater use restriction and survey plat at the Harrison County Courthouse; and 3) 

notifying Texas Department of Licensing and Regulation of the groundwater restriction which includes 

the prohibition of water well installation for any purpose other than environmental monitoring and testing 

without prior approval from the Army, the USEPA, and the TCEQ. The following LUC implementation 

actions shall be undertaken by the Army in order to ensure that the aforementioned LUC performance 

objectives for LHAAP-35B(37) and LHAAP-67 are met and maintained: 

6.2.1  Comprehensive Land Use Control Management Plan 

Within 30 days of receiving USEPA and TCEQ approval of this RD, the Army will incorporate this 

document into the Comprehensive LUC Management Plan. The Comprehensive LUC Management Plan 

consists of LHAAP RD documents and a survey plat showing the locations where LUCs being 

implemented at LHAAP are applied. The purpose of this Comprehensive LUC Management Plan is to 

ensure all site specific LUCs are compiled into one comprehensive location for both pre-transfer use by 

the installation and for post-transfer use by the transferee. This document is also accessible to regulators, 

the local government and the public. The Comprehensive LUC Management Plan is located in the 

Marshall Public Library to accompany LHAAP’s Administrative Record. As LUC RD documents for 

additional environmental sites are approved by USEPA and TCEQ, the Army shall likewise add those 

documents and survey plats to the Comprehensive LUC Management Plan as well as update the previous 

copy of the plan placed in the Marshall Public Library. 

6.2.2  Site Certifications and Reporting 

Beginning with finalization of this RD, the Army will undertake annual certifications to confirm 

continued compliance with the LUC objectives. The Army will retain the annual LUC Compliance 

Certification documents in the project files for incorporation into the Five-Year Review Reports, and 

these documents will be made available to USEPA and TCEQ upon request.  The certification form will 

be consistent with the form attached as Appendix B. In addition, should any violations be found during 

the annual certification, the Army will provide to USEPA and TCEQ along with the document, a separate 

written explanation indicating the specific violations found and what efforts or measures have or will be 

taken to correct those violations. Upon transfer, such responsibilities may shift to the transferee via 
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appropriate provisions placed in the Environmental Condition of Property (ECP) or other environmental 

transfer document. The need to continue annual certifications will be revisited at Five-Year Reviews. 

 

6.2.3  Notice of Planned Property Conveyances 

The Army shall provide notice to USEPA and TCEQ of plans to convey LHAAP-35B(37) and LHAAP-

67 acreage. The notice shall describe the mechanism by which LUCs will continue to be implemented, 

maintained, inspected, reported, and enforced. 

 

6.2.4  Opportunity to Review Text of Intended Land Use Controls 

Army will provide a copy of the groundwater use restriction notification to TCEQ for review and 

approval prior to its recordation in Harrison County.  In addition, the Army will produce an ECP or other 

environmental document for transfer of LHAAP-35B(37) and LHAAP-67, but before executing transfer, 

the Army will provide USEPA and TCEQ with a draft copy of the ECP or other environmental document 

for transfer so that they may have reasonable opportunity, before document execution, to review all LUC-

related provisions.  

6.2.5  Notification Should Action(s) Which Interfere with Land Use Control Effectiveness Be 

Discovered Subsequent to Conveyance 

Should the Army discover after conveyance of the site any activity on the property inconsistent with the 

LUC performance objectives, the Army shall notify USEPA and TCEQ within 72 hours of such 

discovery. Consistent with Section 6.2.6 below, the Army will then work with USEPA, TCEQ and the 

transferee to correct the problem(s) discovered. This reporting requirement does not preclude the Army 

from taking immediate action pursuant to its CERCLA authorities to prevent any perceived risk(s) to 

human health or the environment. 

6.2.6 Land Use Control Enforcement 

Should the LUC remedy reflected in this LUC RD fail, the Army will coordinate with USEPA and TCEQ 

to ensure that appropriate actions are taken to reestablish its protectiveness. These actions may range from 

informal resolutions with the owner or violator, to the institution of judicial action under the auspices of 

Texas property law or CERCLA. Alternatively, should the circumstances warrant such, the Army could 

choose to exercise its response authorities under CERCLA, and then seek cost recovery after the fact from 

the person(s) or entity(ies) who violated a given LUC. Should the Army become aware that any future 

owner or user of the property has violated any LUC requirement over which a local agency may have 

independent jurisdiction, the Army will notify these agencies of such violation(s) and work cooperatively 

with them to re-achieve owner/user compliance with the LUCs. 

6.2.7  Modification or Termination of Land Use Controls 
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The Army shall not, without USEPA and TCEQ concurrence, make a significant modification to, or 

terminate a LUC, or make a land use change inconsistent with the LUC objectives and use assumptions of 

the selected remedy. Likewise, the Army shall seek prior USEPA and TCEQ concurrence before 

commencing actions that may impact remedy integrity. In the case of an emergency action, the Army 

shall obtain prior USEPA and TCEQ concurrence as appropriate to the exigencies of the situation. 

The LUCs shall remain in effect until such time as the Army, TCEQ and USEPA agree that the 

concentrations of COCs have met cleanup levels. When this occurs, the LUCs will be terminated as 

needed. The decision to terminate LUCs will be documented consistent with the NCP process for post-

ROD changes, potentially including an explanation of significant differences or a remedial action 

completion report. If the property has been transferred and a determination by the Army, TCEQ and 

USEPA has been made to terminate one or more of the LUCs, the Army shall provide to the owner of the 

property an appropriate release for recordation pertaining to the site and will also timely advise other local 

stakeholders of the action. 

6.3  Monitored Natural Attenuation Implementation Actions 

Implementation actions include installation of additional monitoring wells, plugging and abandonment of 

monitoring wells not designated for long-term monitoring, implementation of a groundwater monitoring 

plan, monitoring, and reporting. The project schedule and cost summary for implementation actions are 

provided in Appendix H. Groundwater monitoring will be conducted to monitor the effectiveness of 

MNA in reducing contaminant concentrations over time. Monitoring will also be conducted to evaluate 

plume migration and ensure that chlorinated solvents-contaminated groundwater does not impact nearby 

surface water at unacceptable levels. Surface water sampling will be conducted to confirm contaminated 

groundwater is not migrating to surface water. The Groundwater Monitoring Plan, attached as Appendix 

A, describes the wells, their locations, analytical parameters, the frequency of the monitoring, surface 

water sampling, and presents a list of the monitored constituents and their respective MCLs. Groundwater 

monitoring and surface water sampling conducted at LHAAP-35B(37) and LHAAP-67 will follow the 

Health and Safety Plan (Appendix E), the Contractor Quality Control Plan (Appendix F), the Chemical 

Data Acquisition Plan (Appendix G), Field Activities (Appendix C) and Field Procedures (Appendix D) 

as contained in the appendices of the Remedial Design LHAAP-35B(37) and LHAAP-67. 

Annual reports will be prepared for any year in which sampling occurs to document the monitoring 

program. The first year’s annual report will include a review of the first four quarters of data, which 

include natural attenuation parameters and provide an evaluation for the evidence of MNA as a remedial 

method and a review of the first year’s surface water sample data. The TCEQ provides guidance for MNA 

as a remedial action in Monitored Natural Attenuation Demonstrations (Texas Natural Resource 

Conservation Commission [TNRCC], RG-366/TRRP-33, October 2001). Although LHAAP is being 

addressed under the Risk Reduction Standards rather than Texas Risk Reduction Program (TRRP), this 

guidance is comparable to USEPA guidance and may be used as a guideline for the evaluation of the 

groundwater data. TRRP guidance specifies recommended lines of evidence to document the occurrence 

of natural attenuation at a site. For the first annual report, primary and secondary lines of evidence will be 

evaluated to document that attenuation is occurring at LHAAP-35B(37) and LHAAP-67. The primary line 
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NOTICE OF LAND USE CONTROLS AND NONRESIDENTIAL 
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FIELD NOTES DESCRIPTION 
IS ON SEPARATE SHEET 

LHAAP-358(37) 
(16.578 ACRES) 

LEGEND 
0 CONCRETE NAIL (SET) 

A 1 /2" IRON REBAR WITH ORANGE PLASTIC CAP 
ENGRAVED "FIDLER" & "RPLS 3940" (SET) 

BOUNDARY LINE OF LAND 
USE CONTROL AREA 

LAND USE 
CONTROL AREA 

P.O.B. 

LANDMARK CONSULTANTS, INC. 
PROFESSIONAL LAND SURVEYORS 

P.O. BOX 606 LONGVIEW, TEXAS 75606 

PHONE (903) 236-3377 FAX (903) 236-3530 

E-MAIL landmark@cablelynx.com

NOTE 

I, Tom A. Fidler, registered professional land surveyor, No. 3940, 
do hereby certify that this plat reflects the location of the 
corners on the tract herein described, as surveyed on the ground 
and under my supervision in January, 2015. 

Witness my hand and seal this 
the 21st day of January, 2015. 

Tom A. Fidler, Registered Professional Land Surveyor, No. 3940 

ALL BEARINGS, DISTANCES (UNLESS LABELED OTHERWISE), AND COORDINATES 
ARE BASED ON THE TEXAS STATE PLANE COORDINATE SYSTEM, NORTH 
CENTRAL ZONE, CODE 4202, NAO 1983 (92). THE SCALE FACTOR APPLIED 
EQUALS 0.99986172702 & IS BASED ON CALCULATED DISTANCE BETWEEN 
PUBLISHED STATE PLANE COORDINATES OF STATIONS C-21 & X-11 DIVIDED 
BY SURFACE TRAVERSE CALCULATED DISTANCE BETWEEN SAME TWO STATIONS. 
THE COMPUTED LAND AREA IS BASED ON STATE PLANE DISTANCES. 

COORDINATE TABLE 
POINT NORTH 

A 6957769.855 
B 6957906.138 
C 6958245.983 
D 6958509.961 
E 6958808.823 
F 6958049.461 

EAST 

3307999.979 
3307672.216 
3307802.032 
3307692.413 
3308453.390 
3308757.289 

SCALE 1 "=200' 
LHAAP-358(37) L.U.C.A. 

(16.578 ACRES) 
LONGHORN ARMY AMMUNITION PLANT 

HARRISON COUNTY, TEXAS 
200 0 200 

••••• I rL■ L• Iii 
GRAPHIC SCALE - FEET 

400 600 

I ' 
JOB #0407088 0407088.CRD I.PTS I.LEG

01/21/2015 06050631.DWG DRAWN BY JTJ 
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LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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  September 14, 2015  

Sample Annual Land Use Control Compliance Certification Documentation 
 
 

In accordance with the Remedial Design dated 8/1/11 for LHAAP-35B (37), a certification of 
site was conducted by _____________________ [indicate transferee] on __________. 

A summary of land use control mechanisms is as follows: 

• Groundwater restriction – A restriction against use of groundwater will remain in 
effect until the levels of the COCs in groundwater and soil allow unrestricted use and 
unlimited exposure (UUUE). [Indicate whether groundwater restrictions are still 
required at LHAAP-35B (37)] 

A summary of compliance with land use and restriction covenants is as follows: 

• No use of groundwater, installation of new groundwater wells, or tampering with 
existing wells at LHAAP-35B (37). 

I, the undersigned, do document that the certification was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 

Date:   ______________________________ 

Name/Title:  _______________________________________________ 

Signature:  ______________________________ 

 

Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year. 
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Remedial Design 
LHAAP-46, Plant 2 Area, Group 4 
Longhorn Army Ammunition Plant 
Karnack, Texas 

 Prepared for U.S. Army Corps of Engineers – Tulsa District 
1645 South 101st, East Avenue 
Tulsa, Oklahoma 74128 

 Prepared by Shaw Environmental, Inc. 
1401 Enclave Parkway, Suite 250 
Houston, Texas 77077 

  

 Contract No. W912QR-04-D-0027, Task Order No. DS02 
Shaw Project No. 117591 

Rev 0 
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2.0 LAND USE CONTROL 

The objective of the LUC at LHAAP-46 is to prevent human exposure to residual 
groundwater contamination presenting an unacceptable risk to human health and ensure that 
there is no withdrawal or use of groundwater beneath the sites for anything other than 
environmental monitoring and testing until cleanup goals are met  Notification of the 
groundwater use restriction will accompany all transfer documents and will be recorded at 
the Harrison County Courthouse in accordance with Texas Administrative Code (TAC) Title 
30, §335.566.  Appendix A provides sample LUC compliance certification documentation.   

The LUC addresses the area of LHAAP-46 that includes two groundwater plumes at 
LHAAP-46 with levels of contamination that require implementation of a remedy (see 
Section 1.3).  The U.S. Army is responsible for implementing, maintaining, monitoring, 
reporting on, and enforcing the LUC.   

U.S. Army and regulators will consult to determine appropriate enforcement actions should 
there be a failure of an LUC objective at this site after it has transferred.  U.S. Army shall 
obtain USEPA and Texas Commission on Environmental Quality (TCEQ) concurrence prior 
to termination or significant modification of the LUC, or implementation of a change in land 
use inconsistent with the LUC objectives and use assumptions of the remedy.  Although not a 
remedy, the land use assumption for LHAAP-46 forms the basis for the remedy.  The future 
use of the site as part of a national wildlife refuge is consistent with an industrial risk 
exposure scenario.  Notification of the land use assumption of this site will be made in 
transfer documentation and will be recorded in the Harrison County Courthouse in 
accordance with TAC Title 30, §335.566.  Compliance with the use assumption will be 
documented in the five-year review reports.   
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4.0 LAND USE CONTROL DESIGN AND 
IMPLEMENTATION PLAN 

This section describes the LUC design and implementation activities for LHAAP-46.  The 
activities will result in a surveyed and recorded groundwater use restriction boundary and an 
operation and maintenance plan for the LUC.  

The objective of the LUC at LHAAP-46 is to prevent human exposure to residual 
groundwater contamination presenting an unacceptable risk to human health and ensure that 
there is no withdrawal or use of groundwater beneath the sites for anything other than 
environmental monitoring and testing until cleanup goals are met. Notification of the 
groundwater use restriction will accompany all transfer documents.  The U.S. Army is 
responsible for long-term implementation, maintenance, inspection, reporting, and 
enforcement of the LUC.   

The LUC will address the area of LHAAP-46 that includes two groundwater plumes with 
levels of contamination that require implementation of a remedy (see Section 1.3).  The Land 
Use Control Operation and Maintenance (LUC O&M) Plan will identify the measures 
required for the monitoring and enforcement of the groundwater use restriction.   

Upon review and concurrence of this RD, the LUC O&M Plan will be coordinated with 
regulators, finalized and distributed as part of the Comprehensive LUC Management Plan.   

4.1 Land Use Control Implementation 
The U.S. Army will undertake the following actions to implement the groundwater 
restriction LUC for LHAAP-46: 

• Define the Area of the Groundwater Use Restriction.

• 

  The groundwater use restriction 
boundary will be defined based on the review of the first round of groundwater 
sampling data in conjunction with historic data.  The extent of plume will be bounded 
by a buffer and may extend to natural groundwater and surface water boundaries.   

Survey the LUC Boundary.

• 

  The proposed boundary will be finalized after all wells 
are installed and sampled.  Concurrence by USEPA and TCEQ will be obtained, and 
the LUC boundary will be surveyed by a State-licensed surveyor. A legal description 
of the surveyed area will be appended to the survey plat. 

Record the LUC in Harrison County.  The LUC plat, legal description and 
groundwater use restriction language will be recorded in the Harrison County 
Courthouse in accordance with TAC Title 30, §335.56. 
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• Notify the Texas Department of Licensing and Regulation of the LUC.

• 

  The Texas 
Department of Licensing and Regulation will be notified of the groundwater 
restriction which includes the prohibition of water well installation for any purpose 
other than environmental monitoring and testing without prior approval from the U.S. 
Army, the USEPA, and the TCEQ.   The survey plat, legal boundary and description 
of the groundwater restriction, in conjunction with a locator map, will be provided in 
hard and electronic copy. 

Develop the LUC O&M Plan.

4.2 Land Use Control Operation and Maintenance 

  A LUC O&M Plan for LHAAP-46 will be developed.  
It will include the elements presented in Section 4.2 below, the county recordation of 
the LUC survey plat, legal description and restriction language and the annual 
inspection/certification form. 

The U.S. Army or its representatives will be responsible for the operation and maintenance 
of the LHAAP-46 LUC.  This includes certification, reporting and enforcement activities. 
The U.S. Army shall address LUC problems within its control that are likely to impact 
remedy integrity and shall address problems as soon as practicable. To facilitate long-term 
operation and maintenance of the groundwater use restriction LUC remedy, U.S. Army will 
develop a plan that will encompass the elements described in the following subsections. 

4.2.1 Site Certification and Reporting 
Beginning with finalization of this RD and approval of the annual inspection form, the U.S. 
Army will undertake annual inspections and certify continued compliance with the LUC 
objectives.  The U.S. Army, or the transferee after transfer, will retain the annual LUC 
Inspection/Certification documents in the project files for incorporation into the Five Year 
Review Reports, and these documents will be made available to USEPA and TCEQ upon 
request.  In addition, should any violations be found during the annual certification, the U.S. 
Army will provide to USEPA and TCEQ along with the document, a separate written 
explanation indicating the specific violations found and what efforts or measures have or will 
be taken to correct those violations. The need to continue annual certifications will be 
revisited at five year reviews. 

4.2.2 Notice of Planned Property Conveyances 
The U.S. Army shall provide notice to USEPA and TCEQ of plans to convey the LHAAP-46 
acreage. The notice shall describe the mechanism by which the LUC will continue to be 
implemented, maintained, inspected, reported, and enforced.  Upon transfer, such 
responsibilities may shift to the transferee via appropriate provisions placed in the 
Environmental Condition of Property (ECP) or other environmental document for transfer.  
Although the U.S. Army may transfer responsibility for various implementation actions, the 
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U.S. Army shall retain its responsibility for remedy integrity.  This means that the U.S. Army 
is responsible for addressing substantive violations of the LUC performance objective that 
would undermine the U.S. Army’s CERCLA remedy. The U.S. Army also will be 
responsible for incorporating RD information and outlining the transferee’s LUC obligations 
into property transfer documentation. 

4.2.3 Opportunity to Review Text of Intended Land Use Controls 
U.S. Army will provide a copy of the groundwater use restriction notification to TCEQ for 
review and approval prior to its recordation in Harrison County.  USEPA will also receive a 
copy for review.  In addition, the U.S. Army will produce an ECP or other environmental 
document for transfer of LHAAP-46, but before executing transfer, the U.S. Army will 
provide USEPA and TCEQ with a copy of the ECP or other environmental document for 
transfer so that they may have reasonable opportunity, before transfer, to review all LUC-
related provisions.  

4.2.4 Notification Should Action(s) which Interfere with Land Use 
Control Effectiveness be Discovered Subsequent to Conveyance  

Should the U.S. Army discover after conveyance of the site any activity on the property 
inconsistent with the LUC performance objective, the U.S. Army shall notify USEPA and 
TCEQ within 72 hours of such discovery. Consistent with Section 4.2.5 below, the U.S. 
Army will then work with USEPA, TCEQ and the transferee to correct the problem(s) 
discovered. This reporting requirement does not preclude the U.S. Army from taking 
immediate action pursuant to its CERCLA authorities to prevent any perceived risk(s) to 
human health or the environment. 

4.2.5 Land Use Control Enforcement 
Should the LUC remedy reflected in this LUC RD fail, the U.S. Army will coordinate with 
USEPA and TCEQ to ensure that appropriate actions are taken to reestablish its 
protectiveness. These actions may range from informal resolutions with the U.S. Fish and 
Wildlife Service or its lessee, to the institution of judicial action against nonfederal third 
parties.  Alternatively, should the circumstances warrant such, the U.S. Army could choose 
to exercise its response authorities under CERCLA.  Should the U.S. Army become aware 
that any future owner or user of the property has violated any LUC requirement over which a 
local agency may have independent jurisdiction, the U.S. Army may notify those agencies of 
such violation(s) and work cooperatively with them to re-achieve owner/user compliance 
with the LUC. 
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4.2.6 Modification or Termination of Land Use Controls 
The U.S. Army shall not, without USEPA and TCEQ concurrence, make a significant 
modification to, or terminate a LUC, or make a land use change inconsistent with the LUC 
objective. Likewise, the U.S. Army shall seek prior USEPA and TCEQ concurrence before 
commencing actions that may impact remedy integrity. In the case of an emergency action, 
the U.S. Army shall obtain prior USEPA and TCEQ concurrence as appropriate to the 
exigencies of the situation. 

The LUCs shall remain in effect until such time as the U.S. Army and USEPA agree that the 
concentrations of COCs have met cleanup levels. When this occurs, the LUC will be 
terminated as needed. The decision to terminate the LUC will be documented consistent with 
the NCP process for post-ROD changes, potentially including an explanation of significant 
differences or a remedial action completion report. If the property has been transferred and a 
determination by the U.S. Army and USEPA has been made to terminate the LUC, the U.S. 
Army shall provide to the owner of the property an appropriate release for recordation 
pertaining to the site and will also timely advise other local stakeholders of the action. 

4.2.7 Comprehensive Land Use Control Management Plan 
Upon finalization of the LUC O&M Plan a copy will be inserted into the Comprehensive 
LUC Management Plan for Longhorn. The Comprehensive LUC Management Plan figure 
and table will be updated to reflect the inclusion of LHAAP-46. 

The Comprehensive LUC Management Plan consists of LHAAP RD documents and a survey 
plat showing the locations where LUCs being implemented at LHAAP are applied. The 
purpose of this Comprehensive LUC Management Plan is to ensure all site-specific LUCs 
are compiled into one comprehensive location for both pre-transfer use by the installation 
and for post-transfer use by the transferee. This document will be provided to USEPA and 
TCEQ, and will also be accessible to the local government and the public. The 
Comprehensive LUC Management Plan is located in the Marshall Public Library to 
accompany LHAAP’s Administrative Record. 

The land use assumption of industrial reuse as part of a national wildlife refuge forms the 
basis for the remedy at LHAAP-46 and this land use assumption will be in included in the 
Comprehensive LUC Management Plan with supporting documentation. 
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LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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Sample Annual Land Use Control Compliance Certification Documentation 

 
 

In accordance with the Remedial Design dated 9/30/11 for LHAAP-46 a certification of site was 
conducted by _____________________ [indicate transferee] on __________. 

A summary of land use control mechanisms is as follows: 

• Groundwater restriction – A restriction against use of groundwater will remain in 
effect until the levels of the COCs in groundwater and soil allow unrestricted use and 
unlimited exposure (UUUE). [Indicate whether groundwater restrictions are still 
required at LHAAP-46] 

A summary of compliance with land use and restriction covenants is as follows: 

• No use of groundwater, installation of new groundwater wells, or tampering with 
existing wells at LHAAP-46. 

I, the undersigned, do document that the certification was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 

Date:   ______________________________ 

Name/Title:  _______________________________________________ 

Signature:  ______________________________ 

 

Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year. 

 
 
 
 
 
 
 
 
 
 
 

00906273



 

  September 14, 2015  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

LHAAP-49 
  

NOTICE OF NONRESIDENTIAL LAND USE AT LHAAP-49 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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LHAAP-50, 50-1 
 

LUCs FROM FINAL REMEDIAL DESIGN 
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3.0 LAND USE CONTROL 

The objective of LUC at LHAAP-50 is to prevent human exposure to residual groundwater 
contamination presenting an unacceptable risk to human health and ensure that there is no 
withdrawal or use of groundwater beneath the sites for anything other than environmental 
monitoring and testing until cleanup levels are met.  Notification of the groundwater use 
restriction will accompany all transfer documents and will be recorded at the Harrison 
County Courthouse in accordance with Texas Administrative Code (TAC) Title 30, 
§335.566.  Appendix B provides sample LUC compliance certification documentation. 

The LUC addresses the area of LHAAP-50 that has groundwater plumes (in both the shallow 
and intermediate groundwater zones) with levels of contamination that require 
implementation of a remedy (see Section 2.3).  The groundwater restriction LUC would be 
maintained until the concentration of contaminants and by-product contaminants have been 
reduced to below their respective cleanup levels.   

The U.S. Army and regulators will consult to determine appropriate enforcement actions 
should there be a failure of an LUC objective at this site after it has transferred.  The U.S. 
Army shall obtain USEPA and TCEQ concurrence prior to termination or significant 
modification of the LUC, or implementation of a change in land use inconsistent with the 
LUC objectives and use assumptions of the remedy.  Although not a remedy, the land use 
assumption for LHAAP-50 forms the basis for the remedy.  The future use of the site as part 
of a national wildlife refuge is consistent with an industrial risk exposure scenario.  
Notification of the land use assumption of this site will be made in transfer documentation 
and will be recorded in the Harrison County Courthouse in accordance with TAC Title 30, 
§335.566.  Compliance with the use assumption will be documented in the five-year review 
reports. 
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6.0 LAND USE CONTROL DESIGN AND IMPLEMENTATION 
PLAN 

This section describes the LUC design and implementation activities for LHAAP-50.  The 
activities will result in a surveyed and recorded groundwater use restriction boundary and an 
operation and maintenance plan for the LUC.  

The objective of the LUC at LHAAP-50 is to prevent human exposure to residual 
groundwater contamination presenting an unacceptable risk to human health and ensure that 
there is no withdrawal or use of groundwater beneath the site for anything other than 
environmental monitoring and testing until cleanup levels are met. Notification of the 
groundwater use restriction will accompany all transfer documents.  The U.S. Army is 
responsible for long-term implementation, maintenance, inspection, reporting, and 
enforcement of the LUC.   

The LUC will address the area of LHAAP-50 that includes two groundwater plumes with 
levels of contamination that require implementation of a remedy (see Section 1.3).  The Land 
Use Control Operation and Maintenance Plan (LUC O&M) will identify the measures 
required for monitoring and enforcement of the groundwater use restriction.  Upon review 
and concurrence of this RD, the LUC O&M Plan will be coordinated with regulators, 
finalized, and distributed as part of the Comprehensive LUC Management Plan for LHAAP.   

6.1 Land Use Control Implementation 
The U.S. Army will undertake the following actions to implement the groundwater 
restriction LUC for LHAAP-50: 

• Define the Area of the Groundwater Use Restriction.  The groundwater use 
restriction boundary will be defined based on the review of the first round of 
groundwater sampling data in conjunction with historic data.  The extent of plume 
will be bounded by a buffer and may extend to natural groundwater and surface water 
boundaries.   

• Survey the LUC Boundary.  The proposed boundary will be finalized after all wells 
are installed and sampled.  Concurrence by USEPA and TCEQ will be obtained, and 
the LUC boundary will be surveyed by a State-licensed surveyor. A legal description 
of the surveyed area will be appended to the survey plat. 

• Record the LUC in Harrison County.  The LUC plat, legal description and 
groundwater use restriction language will be recorded in the Harrison County 
Courthouse in accordance with TAC Title 30, §335.566.   
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• Notify the Texas Department of Licensing and Regulation of the LUC.  The Texas 
Department of Licensing and Regulation will be notified of the groundwater 
restriction which includes the prohibition of water well installation for any purpose 
other than environmental monitoring and testing without prior approval from the U.S. 
Army, the USEPA, and the TCEQ.  The survey plat, legal boundary and description 
of the groundwater restriction, in conjunction with a locator map, will be provided in 
hard and electronic copy.   

• Develop the LUC O&M Plan.  An LUC O&M Plan for LHAAP-50 will be 
developed.  It will include the elements presented in Section 6.2, the county 
recordation of the LUC survey plat, legal description and restriction language, and the 
inspection/certification form.   

6.2 Land Use Control Operation and Maintenance 
The U.S. Army or its representatives will be responsible for the operation and maintenance 
of the LHAAP-50 LUC.  This includes certification, reporting, and enforcement activities. 
The U.S. Army shall address LUC problems within its control that are likely to impact 
remedy integrity and shall address problems as soon as practicable. To facilitate long-term 
operation and maintenance of the groundwater use restriction LUC remedy, the U.S. Army 
will develop a plan that will encompass the elements described in the following subsections.   

6.2.1 Site Certification and Reporting 
Beginning with finalization of this RD and approval of the inspection form, the U.S. Army 
will undertake inspections and certify continued compliance with the LUC objectives.  The 
U.S. Army or the transferee after transfer will retain the LUC Inspection Certification 
documents in the project files for incorporation into the five-year review reports, and these 
documents will be made available to USEPA and TCEQ upon request.  In addition, should 
any violations be found during the certification, the U.S. Army will provide to USEPA and 
TCEQ, along with the document, a separate written explanation indicating the specific 
violations found and what efforts or measures have or will be taken to correct those 
violations.  The need to continue certifications will be revisited at five year reviews. 

6.2.2 Notice of Planned Property Conveyances 
The U.S. Army shall provide notice to USEPA and TCEQ of plans to convey the LHAAP-50 
acreage.  The notice shall describe the mechanism by which the LUC will continue to be 
implemented, maintained, inspected, reported, and enforced.  Upon transfer, such 
responsibilities may shift to the transferee via appropriate provisions placed in the 
Environmental Condition of Property (ECP) or other environmental document for transfer.  
Although the U.S. Army may transfer responsibility for various implementation actions, the 
U.S. Army shall retain its responsibility for remedy integrity.  This means that the U.S. Army 
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is responsible for addressing substantive violations of the LUC performance objective that 
would undermine the U.S. Army’s CERCLA remedy.  The U.S. Army also will be 
responsible for incorporating RD information and outlining the transferee’s LUC obligations 
into property transfer documentation.   

6.2.3 Opportunity to Review Text of Intended Land Use Controls 
The U.S. Army will provide a copy of the groundwater use restriction notification to TCEQ 
for review and approval prior to its recordation in Harrison County.  The USEPA will also 
receive a copy for review.  In addition, the U.S. Army will produce an ECP or other 
environmental document for transfer of LHAAP-50, but before executing transfer, the U.S. 
Army will provide USEPA and TCEQ with a copy of the ECP or other environmental 
document for transfer so that they may have reasonable opportunity, before transfer, to 
review all LUC-related provisions.   

6.2.4 Notification Should Action(s) which Interfere with Land Use 
Control Effectiveness be Discovered Subsequent to Conveyance  

Should the U.S. Army discover after conveyance of the site any activity on the property 
inconsistent with the LUC performance objective, the U.S. Army shall notify USEPA and 
TCEQ within 72 hours of such discovery.  Consistent with Section 6.2.5 below, the U.S. 
Army will then work with USEPA, TCEQ and the transferee to correct the problem(s) 
discovered.  This reporting requirement does not preclude the U.S. Army from taking 
immediate action pursuant to its CERCLA authorities to prevent any perceived risk(s) to 
human health or the environment.   

6.2.5 Land Use Control Enforcement 
Should the LUC remedy reflected in this RD fail, the U.S. Army will coordinate with 
USEPA and TCEQ to ensure that appropriate actions are taken to reestablish its 
protectiveness.  These actions may range from informal resolutions with the USFWS or its 
lessee, to the institution of judicial action against non-federal third parties.  Alternatively, 
should the circumstances warrant such, the U.S. Army could choose to exercise its response 
authorities under CERCLA.  Should the U.S. Army become aware that any future owner or 
user of the property has violated any LUC requirement over which a local agency may have 
independent jurisdiction; the U.S. Army may notify those agencies of such violation(s) and 
work cooperatively with them to re-achieve owner/user compliance with the LUC.   

6.2.6 Modification or Termination of Land Use Controls 
The U.S. Army shall not, without USEPA and TCEQ concurrence, make a significant 
modification to, or terminate an LUC, or make a land use change inconsistent with the LUC 
objective.  Likewise, the U.S. Army shall seek prior USEPA and TCEQ concurrence before 
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commencing actions that may impact remedy integrity.  In the case of an emergency action, 
the U.S. Army shall obtain prior USEPA and TCEQ concurrence as appropriate to the 
exigencies of the situation.   

The LUC shall remain in effect until such time as the U.S. Army and USEPA agree that the 
concentrations of COCs have met cleanup levels.  When this occurs, the LUC will be 
terminated as needed.  The decision to terminate the LUC will be documented consistent 
with the NCP process for post-ROD changes, potentially including an explanation of 
significant differences or a remedial action completion report.  If the property has been 
transferred and a determination by the U.S. Army and USEPA has been made to terminate 
the LUC, the U.S. Army shall provide to the owner of the property an appropriate release for 
recordation pertaining to the site and will also timely advise other local stakeholders of the 
action.   

6.2.7 Comprehensive Land Use Control Management Plan 
Upon finalization of the LUC O&M Plan, a copy will be inserted into the Comprehensive 
LUC Management Plan for Longhorn.  The Comprehensive LUC Management Plan figure 
and table will be updated to reflect the inclusion of LHAAP-50.   

The Comprehensive LUC Management Plan consists of LHAAP RD documents and a survey 
plat showing the locations where LUC being implemented at LHAAP are applied.  The 
purpose of this Comprehensive LUC Management Plan is to ensure all site-specific LUC are 
compiled into one comprehensive location for both pre-transfer use by the installation and 
for post-transfer use by the transferee.  This document will be provided to USEPA and 
TCEQ and is also accessible to the public.  The Comprehensive LUC Management Plan is 
located in the Marshall Public Library to accompany LHAAP’s Administrative Record.   

The land use assumption of industrial use as part of a national wildlife refuge forms the basis 
for the remedy at LHAAP-50 and this land use assumption will be included in the 
Comprehensive LUC Management Plan with supporting documentation.   
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Sample Annual Land Use Control Compliance Certification Documentation 
 
 

In accordance with the Remedial Design dated 9/30/11 for LHAAP-50 a certification of site was 
conducted by _____________________ [indicate transferee] on __________. 

A summary of land use control mechanisms is as follows: 

• Groundwater restriction – A restriction against use of groundwater will remain in 
effect until the levels of the COCs in groundwater and soil allow unrestricted use and 
unlimited exposure (UUUE). [Indicate whether groundwater restrictions are still 
required at LHAAP-50] 

A summary of compliance with land use and restriction covenants is as follows: 

• No use of groundwater, installation of new groundwater wells, or tampering with 
existing wells at LHAAP-50. 

I, the undersigned, do document that the certification was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 

Date:   ______________________________ 

Name/Title:  _______________________________________________ 

Signature:  ______________________________ 

 

Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year. 
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2.0 LAND USE CONTROL 

The objective of the LUC at LHAAP-35A(58) is to prevent human exposure to residual 
groundwater contamination presenting an unacceptable risk to human health and ensure that 
there is no withdrawal or use of groundwater beneath the site for anything other than 
environmental monitoring and testing until cleanup goals are met.  Notification of the 
groundwater use restriction will accompany all transfer documents and will be recorded at 
the Harrison County Courthouse in accordance with Texas Administrative Code (TAC) 
Title 30, §335.566.  Appendix A provides sample LUC compliance certification 
documentation.   

The LUC addresses the two groundwater plumes at LHAAP-35A(58) with levels of 
contamination that require implementation of a remedy (see Section 1.3).  The U.S. Army is 
responsible for implementing, maintaining, monitoring, reporting on, and enforcing the LUC.   

U.S. Army and regulators will consult to determine appropriate enforcement actions should 
there be a failure of an LUC objective at this site after it has transferred.  U.S. Army shall 
obtain USEPA and Texas Commission on Environmental Quality (TCEQ) concurrence prior 
to termination or significant modification of the LUC, or implementation of a change in land 
use inconsistent with the LUC objectives and use assumptions of the remedy.  Although not a 
remedy, the land use assumption for LHAAP-35A(58) forms the basis for the remedy.  The 
future use of the site as part of a national wildlife refuge is consistent with the industrial risk 
exposure scenario.  Notification of the land use assumption of this site will be made in 
transfer documentation and will be recorded in the Harrison County Courthouse in 
accordance with TAC Title 30, §335.566.  Compliance with the use assumption will be 
documented in the five-year review reports. 
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4.0 LAND USE CONTROL DESIGN AND 
IMPLEMENTATION PLAN 

This section describes the LUC design and implementation activities for LHAAP-35A(58).  
The activities will result in a surveyed and recorded groundwater use restriction boundary 
and an operation and maintenance plan for the LUC.   

The objective of the LUC at LHAAP-35A(58) is to prevent human exposure to residual 
groundwater contamination presenting an unacceptable risk to human health and ensure that 
there is no withdrawal or use of groundwater beneath the site for anything other than 
environmental monitoring and testing until cleanup goals are met. Notification of the 
groundwater use restriction will accompany all transfer documents.  The U.S. Army is 
responsible for long-term implementation, maintenance, inspection, reporting, and 
enforcement of the LUC.   

The LUC will address the area of LHAAP-35A(58) that includes two groundwater plumes 
with levels of contamination that require implementation of a remedy (see Section 1.3).  The 
Land Use Control Operation and Maintenance (LUC O&M) Plan will identify the measures 
required for monitoring and enforcement of the groundwater use restriction.  Upon review 
and concurrence of this RD, the LUC O&M Plan will be coordinated with regulators, 
finalized, and distributed as part of the Comprehensive LUC Management Plan.   

4.1 Land Use Control Implementation 
The U.S. Army will undertake the following actions to implement the groundwater 
restriction LUC for LHAAP-35A(58):   

 Define the Area of the Groundwater Use Restriction.  The groundwater use restriction 
boundary will be defined based on the review of the first round of groundwater 
sampling data in conjunction with historic data.  The extent of plume will be bounded 
by a buffer and may extend to natural groundwater and surface water boundaries.   

 Survey the LUC Boundary.  The proposed boundary will be finalized after all wells 
are installed and sampled.  Concurrence by USEPA and TCEQ will be obtained, and 
the LUC boundary will be surveyed by a State-licensed surveyor. A legal description 
of the surveyed area will be appended to the survey plat. 

 Record the LUC in Harrison County.  The LUC plat, legal description and 
groundwater use restriction language will be recorded in the Harrison County 
Courthouse in accordance with TAC Title 30, §335.566.   
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 Notify the Texas Department of Licensing and Regulation of the LUC.  The Texas 
Department of Licensing and Regulation will be notified of the groundwater 
restriction which includes the prohibition of water well installation for any purpose 
other than environmental monitoring and testing without prior approval from the 
Army, the USEPA, and the TCEQ.   The survey plat, legal boundary and description 
of the groundwater restriction, in conjunction with a locator map, will be provided in 
hard and electronic copy. 

 Develop the LUC O&M Plan.  A LUC O&M Plan for LHAAP-35A(58) will be 
developed.  It will include the elements presented in Section 4.2, the county 
recordation of the LUC survey plat, legal description and restriction language, and the 
inspection/certification form.  

4.2 Land Use Control Operation and Maintenance 
The U.S. Army or its representatives will be responsible for the operation and maintenance 
of the LHAAP-35A(58) LUC.  This includes certification, reporting and enforcement 
activities.  The U.S. Army shall address LUC problems within its control that are likely to 
impact remedy integrity and shall address problems as soon as practicable. To facilitate long-
term operation and maintenance of the groundwater use restriction LUC remedy, the U.S. 
Army will develop a plan that will encompass the elements described in the following 
subsections. 

4.2.1 Site Certification and Reporting 
Beginning with finalization of this RD and approval of the inspection form, the U.S. Army 
will undertake inspections and certify continued compliance with the LUC objectives.  The 
U.S. Army, or the transferee after transfer, will retain the LUC Inspection Certification 
documents in the project files for incorporation into the five-year review reports, and these 
documents will be made available to USEPA and TCEQ upon request.  In addition, should 
any violations be found during the certification, the U.S. Army will provide to USEPA and 
TCEQ, along with the document, a separate written explanation indicating the specific 
violations found and what efforts or measures have or will be taken to correct those 
violations.  The need to continue certifications will be revisited at five year reviews.   

4.2.2 Notice of Planned Property Conveyances 
The U.S. Army shall provide notice to USEPA and TCEQ of plans to convey the 
LHAAP-35A(58) acreage.  The notice shall describe the mechanism by which the LUC will 
continue to be implemented, maintained, inspected, reported, and enforced.  Upon transfer, 
such responsibilities may shift to the transferee via appropriate provisions placed in the 
Environmental Condition of Property (ECP) or other environmental document for transfer.  
Although the U.S. Army may transfer responsibility for various implementation actions, the 
U.S. Army shall retain its responsibility for remedy integrity.  This means that the U.S. Army 
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is responsible for addressing substantive violations of the LUC performance objective that 
would undermine the U.S. Army’s CERCLA remedy.  The U.S. Army also will be 
responsible for incorporating RD information and outlining the transferee’s LUC obligations 
into property transfer documentation.   

4.2.3 Opportunity to Review Text of Intended Land Use Controls 
U.S. Army will provide a copy of the groundwater use restriction notification to TCEQ for 
review and approval prior to its recordation in Harrison County.  USEPA will also receive a 
copy for review.  In addition, the U.S. Army will produce an ECP or other environmental 
document for transfer of LHAAP-35A(58), but before executing transfer, the U.S. Army will 
provide USEPA and TCEQ with a copy of the ECP or other environmental document for 
transfer so that they may have reasonable opportunity, before transfer, to review all LUC-
related provisions.   

4.2.4 Notification Should Action(s) Which Interfere with Land Use 
Control Effectiveness be Discovered Subsequent to Conveyance  

Should the U.S. Army discover after conveyance of the site any activity on the property 
inconsistent with the LUC performance objective, the U.S. Army shall notify USEPA and 
TCEQ within 72 hours of such discovery.  Consistent with Section 4.2.5 below, the U.S. 
Army will then work with USEPA, TCEQ and the transferee to correct the problem(s) 
discovered.  This reporting requirement does not preclude the U.S. Army from taking 
immediate action pursuant to its CERCLA authorities to prevent any perceived risk(s) to 
human health or the environment.   

4.2.5 Land Use Control Enforcement 
Should the LUC remedy reflected in this RD fail, the U.S. Army will coordinate with 
USEPA and TCEQ to ensure that appropriate actions are taken to reestablish its 
protectiveness. These actions may range from informal resolutions with the United States 
Fish and Wildlife Service (USFWS) or its lessee, to the institution of judicial action against 
non-federal third-parties.  Alternatively, should the circumstances warrant such, the U.S. 
Army could choose to exercise its response authorities under CERCLA.  Should the U.S. 
Army become aware that any future owner or user of the property has violated any LUC 
requirement over which a local agency may have independent jurisdiction, the U.S. Army 
may notify those agencies of such violation(s) and work cooperatively with them to re-
achieve owner/user compliance with the LUC.   

4.2.6 Modification or Termination of Land Use Controls 
The U.S. Army shall not, without USEPA and TCEQ concurrence, make a significant 
modification to, or terminate a LUC, or make a land use change inconsistent with the LUC 
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objective.  Likewise, the U.S. Army shall seek prior USEPA and TCEQ concurrence before 
commencing actions that may impact remedy integrity.  In the case of an emergency action, 
the U.S. Army shall obtain prior USEPA and TCEQ concurrence as appropriate to the 
exigencies of the situation.   

The LUC shall remain in effect until such time as the U.S. Army and USEPA agree that the 
concentrations of COCs have met cleanup levels.  When this occurs, the LUC will be 
terminated as needed.  The decision to terminate the LUC will be documented consistent 
with the NCP process for post-ROD changes, potentially including an explanation of 
significant differences or a remedial action completion report.  If the property has been 
transferred and a determination by the U.S. Army and USEPA has been made to terminate 
the LUC, the U.S. Army shall provide to the owner of the property an appropriate release for 
recordation pertaining to the site and will also timely advise other local stakeholders of the 
action.   

4.2.7 Comprehensive Land Use Control Management Plan 
Upon finalization of the LUC O&M Plan, a copy will be inserted into the Comprehensive 
LUC Management Plan for Longhorn.  The Comprehensive LUC Management Plan figure 
and table will be updated to reflect the inclusion of LHAAP-35A(58).   

The Comprehensive LUC Management Plan consists of LHAAP RD documents and a survey 
plat showing the locations where LUCs being implemented at LHAAP are applied.  The 
purpose of this Comprehensive LUC Management Plan is to ensure all site specific LUCs are 
compiled into one comprehensive location for both pre-transfer use by the installation and 
for post-transfer use by the transferee.  This document will be provided to USEPA and 
TCEQ, and is also accessible to the local government and the public.  The Comprehensive 
LUC Management Plan is located in the Marshall Public Library to accompany LHAAP’s 
Administrative Record.   

The land use assumption of industrial use as part of a national wildlife refuge forms the basis 
for the remedy at LHAAP-35A(58) and this land use assumption will be included in the 
Comprehensive LUC Management Plan with supporting documentation.   
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LHAAP-35A(58) 
( 46.524 ACRES) 

LAND USE 
CONTROL AREA 

HARRELL ST. 

CJ) 
---l
I 

(J) 
-l 

NOTE 

I, Tom A. Fidler, registered professional land surveyor, No. 3940, 
do hereby certify that this plat reflects the location of the 
corners on the tract herein described, as surveyed on the ground 
and under my supervision in January, 2015. 

Witness my hand and seal this 
the 21st day of January, 2015. 

ALL BEARINGS, DISTANCES (UNLESS LABELED OTHERWISE), AND COORDINATES 
ARE BASED ON THE TEXAS STATE PLANE COORDINATE SYSTEM, NORTH 
CENTRAL ZONE, CODE 4202, NAO 1983 (92). THE SCALE FACTOR APPLIED 
EQUALS 0.999914 70929 & IS BASED ON CALCULATED DISTANCE BETWEEN 
PUBLISHED STATE PLANE COORDINATES (OF STATIONS X-11 & HMX-5) 
DIVIDED BY SURFACE TRAVERSE CALCULATED DISTANCE BETWEEN SAME TWO 
STATIONS. THE COMPUTED LAND AREA IS BASED ON STATE PLANE DISTANCES. 

A 
B 
C 
D 
E 
F 

COORDINATE TABLE 
NORTH 

6960866.446 
6959963.566 
6959181 .058 
6958722. 729 
6958707 .606 
6959860.854 

EAST 

3304921.998 
3305895.634 
3305137.444 
3305061 .091 
3305045.836 
3303915.676 

S 44'05' 45"W 1089.57' 

LEGEND 
0 NAIL (SET); SIZE OR TYPE AS LABELED 

� 1 /2" IRON REBAR WITH ORANGE PLASTIC CAP 
ENGRAVED "FIDLER" & "RPLS 3940" (SET) 

X UNMARKED BOUNDARY CORNER 

BOUNDARY LINE OF LAND 
USE CONTROL AREA 

SCALE 1 "=200' 

200 0 200 400 600 

�.•.y. 1----1 ___ ___,1
GRAPHIC SCALE - FEET 

FIELD NOTES DESCRIPTION 
IS ON SEPARATE SHEET 

LHAAP-35A(58) L.U.C.A. 
( 46.524 ACRES) 

LONGHORN ARMY AMMUNITION PLANT 
HARRISON COUNTY, TEXAS 

JOB #0407088 0407088.CRD V.PTS V.LEG

01/21/2015 1103025V.DWG DRAWN BY JTJ 
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Sample Annual Land Use Control Compliance Certification Documentation 
 
 

In accordance with the Remedial Design dated 9/30/11 for LHAAP-35A (58) a certification of 
site was conducted by _____________________ [indicate transferee] on __________. 

A summary of land use control mechanisms is as follows: 

• Groundwater restriction – A restriction against use of groundwater will remain in 
effect until the levels of the COCs in groundwater and soil allow unrestricted use and 
unlimited exposure (UUUE). [Indicate whether groundwater restrictions are still 
required at LHAAP-35A (58)] 

A summary of compliance with land use and restriction covenants is as follows: 

• No use of groundwater, installation of new groundwater wells, or tampering with 
existing wells at LHAAP-35A (58). 

I, the undersigned, do document that the certification was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 

Date:   ______________________________ 

Name/Title:  _______________________________________________ 

Signature:  ______________________________ 

 

Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year. 
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STATION X-11 
STATE OF TEXAS 

NORTH CENTRAL ZONE 
N = 69 607 33. 698 FEET 
E=3304750.367 FEET 

NOTE 
ALL BEARINGS, DISTANCES (UNLESS LABELED 
OTHERWISE), & COORDINATES ARE BASED ON 

THE TEXAS STATE PLANE COORDINATE 
SYSTEM, NORTH CENTRAL ZONE, CODE 4202, 
NAO 1983 (92). THE SCALE FACTOR APPLIED 

EQUALS 0. 999861727 & IS BASED ON 

I, Tom A. Fidler, registered professional land surveyor, No. 3940, 
do hereby certify that this plot reflects the location of the 
corners on the tract herein described, as surveyed on the ground 
a n d u n de r my s u p e rv is ion i n J u I y 2 0 0 8. 

� 

rwAr!INC '.iOURCr / 
S 4Z04'17.4"E 5595.940' 
(SURFACE TRAVERSE USING 
ELECTRONIC TOTAL STATION 

INDICATES 5596.714') 

SCALE 1 "=30' 

P.O.B. 

LHAAP 59 
(0.2537 A� E) 

PROPOSED INOUSTRI L 
USE NOTIFICATION AREA 

Witness my hand and seal this the 29th day of July, 2008 

SURFACE TRAVERSE BETWEEN STATIONS C-21 
& X-11. THE COMPUTED LANO AREA IS 

BASED ON SURFACE DISTANCES. 

Tom A. Fidler, Registered Professional Land Surveyor, No. 3940 

COORDINATE TABLE 

POINT 

A 
B 
C 
0 

NORTH 

6960067.154 
6959989 .588 
6959918.320 
6959996.035 

is 
;y <?ss � 

EAST 

3305401 .1 54 
33054 78. 780 
3305407. 794 
3305330.035 

NOTES: 
X INDICATES TYPE "G" CORPS OF ENGINEERS MONUMENT (FOUND) 

0 INDICATES CONCRETE NAIL IN BOTTLE CAP (SET IN ASPHALT) 

fj,, INDICATES 1 /2" IRON REBAR WITH ORANGE PLASTIC CAP 
ENGRAVED "FIDLER" & "RPLS 3940" (SET) 

----------INDICATES BOUNDARY OF PROPOSED 
INDUSTRIAL USE NOTIFICATION AREA 

FIELD NOTES DESCRIPTION 

IS ON SEPARATE SHEET 

LANDMARK CONSULTANTS, INC. 
o111to o� "\

LHMP-59 
(0.2537 ACRE) 

LONGHORN ARMY AMMUNITION PLANT 
HARRISON COUNTY, TEXAS PROFESSIONAL LAND SURVEYORS 

P 0. BOX 606 LONGVIEW, TEXAS 75606 

PHONE (903) 236-3377 FAX (903) 236-3530 

E-MAIL londmork@coblelynx.com

30 0 30 60 90 

• • • • •
1- - - --1 � "'-1 ■ ■ ■ ■ ■ I � GRAPHIC SCALE - FEET 

STATION C-21 
STATE OF TEXAS 

NORTH CENTRAL ZONE 
N=6956579.781 FEET 
E=3308499. 9 69 FEET 

JOB #0407088 

07/29/2008 

0407088.CRD 06050630.DWG 

0605063.CRD DRAWN BY JTJ 
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FINAL 

REMEDIAL DESIGN 

LHAAP-35B (37), CHEMICAL LABORATORY AND 

LHAAP-67, ABOVEGROUND STORAGE TANK FARM  

LONGHORN ARMY AMMUNITION PLANT 
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4.0  Land Use Controls for the Site 

The LUCs to be implemented by the Army or its representatives for LHAAP-35B(37) and LHAAP-67 to 

prevent human exposure to residual groundwater contamination presenting an unacceptable risk to human 

health include: 

 Ensure no withdrawal or use of groundwater beneath the sites for anything other than 

environmental monitoring and testing until cleanup goals are met 

Notification of the groundwater use restriction will accompany all transfer documents and will be 

recorded at the Harrison County Courthouse in accordance with Texas Administrative Code (TAC) Title 

30, §335.566.The LUC addresses the areas of LHAAP-35B(37) and LHAAP-67 that include groundwater 

plumes at LHAAP-35B(37) and LHAAP-67 with levels of contamination that require implementation of a 

remedy (see Section 2.0).  The U.S. Army is responsible for implementing, maintaining, monitoring, 

reporting on, and enforcing the LUC. 

U.S. Army and regulators will consult to determine appropriate enforcement actions should there 

be a failure of an LUC objective at this site after it has transferred.  U.S. Army shall obtain 

USEPA and TCEQ concurrence prior to termination or significant modification of the LUC, or 

implementation of a change in land use inconsistent with the LUC objectives and use 

assumptions of the remedy. Although not a remedy, the land use assumption for LHAAP-

35B(37) and LHAAP-67 forms the basis for the remedy.  The reasonably anticipated future use 

of the site as part of a national wildlife refuge is consistent with an industrial risk exposure 

scenario.  Notification of the land use assumption of this site will be made in transfer 

documentation, will be recorded in the Harrison County Courthouse in accordance with TAC 

Title 30, §335.566 and compliance with the use assumption will be documented in the Five-Year 

Review reports.  
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6.2  Land Use Control Implementation Actions 

The Army or its representatives will be responsible for LUC implementation and certification, reporting 

and enforcement. The Army shall address LUC problems within its control that are likely to impact 

remedy integrity and shall address problems as soon as practicable.  

As a condition of property transfer, the Army may require the transferee to assume responsibility for 

various implementation actions, as indicated below. Although the Army may transfer responsibility for 

various implementation actions, the Army shall retain its responsibility for remedy integrity. This means 

that the Army is responsible for addressing substantive violations of performance objectives that would 

undermine the Army’s CERCLA remedy. The Army also will be responsible for: 1) incorporating RD 

information and outlining the transferee’s LUC obligations into property transfer documentation; 2) 

recording groundwater use restriction and survey plat at the Harrison County Courthouse; and 3) 

notifying Texas Department of Licensing and Regulation of the groundwater restriction which includes 

the prohibition of water well installation for any purpose other than environmental monitoring and testing 

without prior approval from the Army, the USEPA, and the TCEQ. The following LUC implementation 

actions shall be undertaken by the Army in order to ensure that the aforementioned LUC performance 

objectives for LHAAP-35B(37) and LHAAP-67 are met and maintained: 

6.2.1  Comprehensive Land Use Control Management Plan 

Within 30 days of receiving USEPA and TCEQ approval of this RD, the Army will incorporate this 

document into the Comprehensive LUC Management Plan. The Comprehensive LUC Management Plan 

consists of LHAAP RD documents and a survey plat showing the locations where LUCs being 

implemented at LHAAP are applied. The purpose of this Comprehensive LUC Management Plan is to 

ensure all site specific LUCs are compiled into one comprehensive location for both pre-transfer use by 

the installation and for post-transfer use by the transferee. This document is also accessible to regulators, 

the local government and the public. The Comprehensive LUC Management Plan is located in the 

Marshall Public Library to accompany LHAAP’s Administrative Record. As LUC RD documents for 

additional environmental sites are approved by USEPA and TCEQ, the Army shall likewise add those 

documents and survey plats to the Comprehensive LUC Management Plan as well as update the previous 

copy of the plan placed in the Marshall Public Library. 

6.2.2  Site Certifications and Reporting 

Beginning with finalization of this RD, the Army will undertake annual certifications to confirm 

continued compliance with the LUC objectives. The Army will retain the annual LUC Compliance 

Certification documents in the project files for incorporation into the Five-Year Review Reports, and 

these documents will be made available to USEPA and TCEQ upon request.  The certification form will 

be consistent with the form attached as Appendix B. In addition, should any violations be found during 

the annual certification, the Army will provide to USEPA and TCEQ along with the document, a separate 

written explanation indicating the specific violations found and what efforts or measures have or will be 

taken to correct those violations. Upon transfer, such responsibilities may shift to the transferee via 
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appropriate provisions placed in the Environmental Condition of Property (ECP) or other environmental 

transfer document. The need to continue annual certifications will be revisited at Five-Year Reviews. 

 

6.2.3  Notice of Planned Property Conveyances 

The Army shall provide notice to USEPA and TCEQ of plans to convey LHAAP-35B(37) and LHAAP-

67 acreage. The notice shall describe the mechanism by which LUCs will continue to be implemented, 

maintained, inspected, reported, and enforced. 

 

6.2.4  Opportunity to Review Text of Intended Land Use Controls 

Army will provide a copy of the groundwater use restriction notification to TCEQ for review and 

approval prior to its recordation in Harrison County.  In addition, the Army will produce an ECP or other 

environmental document for transfer of LHAAP-35B(37) and LHAAP-67, but before executing transfer, 

the Army will provide USEPA and TCEQ with a draft copy of the ECP or other environmental document 

for transfer so that they may have reasonable opportunity, before document execution, to review all LUC-

related provisions.  

6.2.5  Notification Should Action(s) Which Interfere with Land Use Control Effectiveness Be 

Discovered Subsequent to Conveyance 

Should the Army discover after conveyance of the site any activity on the property inconsistent with the 

LUC performance objectives, the Army shall notify USEPA and TCEQ within 72 hours of such 

discovery. Consistent with Section 6.2.6 below, the Army will then work with USEPA, TCEQ and the 

transferee to correct the problem(s) discovered. This reporting requirement does not preclude the Army 

from taking immediate action pursuant to its CERCLA authorities to prevent any perceived risk(s) to 

human health or the environment. 

6.2.6 Land Use Control Enforcement 

Should the LUC remedy reflected in this LUC RD fail, the Army will coordinate with USEPA and TCEQ 

to ensure that appropriate actions are taken to reestablish its protectiveness. These actions may range from 

informal resolutions with the owner or violator, to the institution of judicial action under the auspices of 

Texas property law or CERCLA. Alternatively, should the circumstances warrant such, the Army could 

choose to exercise its response authorities under CERCLA, and then seek cost recovery after the fact from 

the person(s) or entity(ies) who violated a given LUC. Should the Army become aware that any future 

owner or user of the property has violated any LUC requirement over which a local agency may have 

independent jurisdiction, the Army will notify these agencies of such violation(s) and work cooperatively 

with them to re-achieve owner/user compliance with the LUCs. 

6.2.7  Modification or Termination of Land Use Controls 
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The Army shall not, without USEPA and TCEQ concurrence, make a significant modification to, or 

terminate a LUC, or make a land use change inconsistent with the LUC objectives and use assumptions of 

the selected remedy. Likewise, the Army shall seek prior USEPA and TCEQ concurrence before 

commencing actions that may impact remedy integrity. In the case of an emergency action, the Army 

shall obtain prior USEPA and TCEQ concurrence as appropriate to the exigencies of the situation. 

The LUCs shall remain in effect until such time as the Army, TCEQ and USEPA agree that the 

concentrations of COCs have met cleanup levels. When this occurs, the LUCs will be terminated as 

needed. The decision to terminate LUCs will be documented consistent with the NCP process for post-

ROD changes, potentially including an explanation of significant differences or a remedial action 

completion report. If the property has been transferred and a determination by the Army, TCEQ and 

USEPA has been made to terminate one or more of the LUCs, the Army shall provide to the owner of the 

property an appropriate release for recordation pertaining to the site and will also timely advise other local 

stakeholders of the action. 

6.3  Monitored Natural Attenuation Implementation Actions 

Implementation actions include installation of additional monitoring wells, plugging and abandonment of 

monitoring wells not designated for long-term monitoring, implementation of a groundwater monitoring 

plan, monitoring, and reporting. The project schedule and cost summary for implementation actions are 

provided in Appendix H. Groundwater monitoring will be conducted to monitor the effectiveness of 

MNA in reducing contaminant concentrations over time. Monitoring will also be conducted to evaluate 

plume migration and ensure that chlorinated solvents-contaminated groundwater does not impact nearby 

surface water at unacceptable levels. Surface water sampling will be conducted to confirm contaminated 

groundwater is not migrating to surface water. The Groundwater Monitoring Plan, attached as Appendix 

A, describes the wells, their locations, analytical parameters, the frequency of the monitoring, surface 

water sampling, and presents a list of the monitored constituents and their respective MCLs. Groundwater 

monitoring and surface water sampling conducted at LHAAP-35B(37) and LHAAP-67 will follow the 

Health and Safety Plan (Appendix E), the Contractor Quality Control Plan (Appendix F), the Chemical 

Data Acquisition Plan (Appendix G), Field Activities (Appendix C) and Field Procedures (Appendix D) 

as contained in the appendices of the Remedial Design LHAAP-35B(37) and LHAAP-67. 

Annual reports will be prepared for any year in which sampling occurs to document the monitoring 

program. The first year’s annual report will include a review of the first four quarters of data, which 

include natural attenuation parameters and provide an evaluation for the evidence of MNA as a remedial 

method and a review of the first year’s surface water sample data. The TCEQ provides guidance for MNA 

as a remedial action in Monitored Natural Attenuation Demonstrations (Texas Natural Resource 

Conservation Commission [TNRCC], RG-366/TRRP-33, October 2001). Although LHAAP is being 

addressed under the Risk Reduction Standards rather than Texas Risk Reduction Program (TRRP), this 

guidance is comparable to USEPA guidance and may be used as a guideline for the evaluation of the 

groundwater data. TRRP guidance specifies recommended lines of evidence to document the occurrence 

of natural attenuation at a site. For the first annual report, primary and secondary lines of evidence will be 

evaluated to document that attenuation is occurring at LHAAP-35B(37) and LHAAP-67. The primary line 
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STATION IGNATIUS-1 
STATE OF TEXAS 

NORTH CENTRAL ZONE 
N=6957090.304 FEET 
E=3311081. 788 FEET 

X 

LANDMARK CONSULTANTS, INC. 
PROFESSIONAL LAND SURVEYORS 

P.O. BOX 606 LONGVIEW, TEXAS 75606 

PHONE (903) 236-3377 FAX (903) 236-3530 

E-MAIL landmark@cablelynx.com

48th STREET 
(ASPHALT) 

LHAAP-67 
(6.088 ACRES) 

LAND USE 
CONTROL AREA 

BEARING SOURCE 
S 27'03' 13.2"E 1692.774' 
(SURFACE TRAVERSE USING 
ELECTRONIC TOTAL STATION 

INDICATES 1693.005') 

STATION IGNATIUS-2 
STATE OF TEXAS 

NORTH CENTRAL ZONE 
X N=6955582.752 FEET 

E=3311851.704 FEET 

I, Tom A. Fidler, registered professional land surveyor, No. 3940, 
do hereby certify that this plat reflects the location of the 
corners on the tract herein described, as surveyed on the ground 
and under my supervision in October, 2014. 

Witness my hand and seal this 
the 16th day of October, 2014. 

FIELD NOTES DESCRIPTION 
IS ON SEPARATE SHEET 

SCALE 1"=100' 

NOTE 
ALL BEARINGS, DISTANCES (UNLESS LABELED 
OTHERWISE), & COORDINATES ARE BASED ON 
THE TEXAS STATE PLANE COORDINATE 
SYSTEM, NORTH CENTRAL ZONE, CODE 4202, 
NAO 1983 (92). THE SCALE FACTOR APPLIED 
EQUALS 0.9998636625 & IS BASED ON 
SURFACE TRAVERSE BETWEEN STATIONS 
IGNATIUS-1 & IGNATIUS-2. THE COMPUTED 
LAND AREA IS BASED ON GRID DISTANCES. 

LEGEND 

100 0 100 200 300 
X TYPE "G" CORPS OF ENGINEERS MONUMENT (FOUND) 

0 CONCRETE NAIL IN BOTTLE CAP (SET IN ASPHALT) 
··�-�--��-��-������1-----1 CLL■ ■ ■ - -- -�I 

GRAPHIC SCALE - FEET 

POINT 

A 
B 
C 
D 

COORDINATE TABLE 

NORTH 

6956968.123 
6957147.091 
6956784.178 
6956561 .041 

EAST 

3311002.985 
3311 633.031 
3311776.509 
331 1 21 3. 9 7 4 

f:::. 1 /2" IRON REBAR WITH ORANGE PLASTIC CAP 
ENGRAVED "FIDLER" & "RPLS 3940" (SET) 

----- BOUNDARY LINE OF LAND USE 
CONTROL AREA 

LHMP-67 L.U.C.A. 
( 6.088 ACRES) 

LONGHORN ARMY AMMUNITION PLANT 
HARRISON COUNTY, TEXAS 

JOB #0407088 0407088.CRD H.PTS H.LEG

10/16/2014 0605063H.DWG DRAWN BY JTJ 
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LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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Sample Annual Land Use Control Compliance Certification Documentation 
 
 

In accordance with the Remedial Design dated 8/1/11 for LHAAP-67, a certification of site was 
conducted by _____________________ [indicate transferee] on __________. 

A summary of land use control mechanisms is as follows: 

• Groundwater restriction - A restriction against use of groundwater will remain in 
effect until the levels of the COCs in groundwater and soil allow unrestricted use and 
unlimited exposure (UUUE). [Indicate whether groundwater restrictions are still 
required at LHAAP-67] 

A summary of compliance with land use and restriction covenants is as follows: 

• No use of groundwater, installation of new groundwater wells, or tampering with 
existing wells at LHAAP-67. 

I, the undersigned, do document that the certification was performed as indicated above, and that 
the above information is true and correct to the best of my knowledge, information, and belief. 

Date:   ______________________________ 

Name/Title:  _______________________________________________ 

Signature:  ______________________________ 

 

Annual compliance certification forms shall be completed no later than March 1 of each year for 
the previous calendar year. 
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LHAAP-68 
  

NOTICE OF NONRESIDENTIAL LAND USE AT LHAAP-68 
FILED IN PUBLIC RECORDS OF HARRISON COUNTY, 

TEXAS (INCLUDING SURVEY PLAT) 
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PISTOL RANGE 
  

NOTICE OF NONRESIDENTIAL LAND USE AT PISTOL 
RANGE FILED IN PUBLIC RECORDS OF HARRISON 

COUNTY, TEXAS (INCLUDING SURVEY PLAT) 
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LHAAP-001-R-01/LHAAP-003-R-01 South Test Area (LHAAP-001-
R-01) and Ground Signal Test Area (LHAAP-003-R-01), MMRP-1 

LONG TERM MANAGEMENT INSPECTION AND 
MAINTENANCE CHECKLIST 
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LTM Inspection and Maintenance Checklist 

General Information 
Project Name LTM Inspection and Maintenance, LHAAP-001-R and LHAAP-003-R MMRP, Longhorn Army 

Ammunition Plant, Karnack, TX 

Contractor 

Inspector’s Name 

Inspector’s Title 

Inspector’s Signature 

Inspector’s Contact Number 

Inspection Date 

Type of Inspection □ Quarterly □ Semiannual □ Annual
□ Prior to forecast rain □ After rain event □ Other__________________________

Description Yes No N/A Comments (Attach photos/location 
sketches) Corrective Action (Attach photos) 

A. Perimeter Signage 

A.1 Are there any damaged 
signs? 

A.2 Are there any missing 
signs? 

A.3 Are all signs legible? 

A.4 Is perimeter boundary 
mowed? 
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A.5 Are signs visible from one 
sign to the next sign? 

 

B. LUC Boundary 

B.1 Is the LUC Boundary 
identifiable? 

C. Dig and Intrusive Activities restriction 
C.1 Any observed digging 

activities or similar 
intrusive activities within 
the site boundaries? 

Note: Annual compliance inspections shall be conducted no later than March 1 of each year for the previous calendar year and filed onsite.
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LHAAP-001-R-01/LHAAP-003-R-01 

 South Test Area (LHAAP-001-R-01) and Ground Signal Test 
Area (LHAAP-003-R-01), MMRP-2 

LUCs FROM FINAL REMEDIAL DESIGN 
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ACRONYMS AND ABBREVIATIONS 
 
ARAR Applicable or Relevant and Appropriate Requirement 
bgs below ground surface 
BIP Blow-in-place 
CD Cultural debris 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CTT Closed, Transferring, and Transferred 
DNT Dinitrotoluene 
DoD Department of Defense 
ECP Environmental Condition of Property 
EE/CA    Engineering Evaluation/Cost Analysis 
e2M Engineering-Environmental Management 
FFA    Federal Facility Agreement 
GW-Ind   Groundwater-Industrial 
HMX    1,3,5,7-Tetranitro-1,3,5,7-tetrazocane 
IRP     Installation Restoration Program 
LHAAP    Longhorn Army Ammunition Plant 
LUC    Land use control 
µg/kg    Micrograms per kilogram 
µg/L    Micrograms per liter 
MC     Munitions constituent 
MCL    Maximum Contaminant Level 
MD     Munitions debris 
MEC    Munitions and Explosives of Concern  
mm    Millimeter 
MMRP    Military Munitions Response Program 
MOA    Memorandum of Agreement 
MPPEH   Material potentially presenting explosive hazard 
MRS    Munitions response site 
MSC    Medium Specific Concentration 
NCP National Contingency Plan 
NFA No Further Action 
NPL National Priorities List 
OB/OD Open burn/open detonation 
O&M Operation and maintenance 
PCL Protective Concentration Level 
RACR    Remedial Action Completion Report 
RAO    Remedial action objective 
RD     Remedial design 
RDX    1,3,5-Trinitro-1,3,5-triazinane 
ROD    Record of Decision 
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SARA    Superfund Amendments and Reauthorization Act 
§     Section 
SI     Site Inspection 
STEP    Solutions to Environmental Problems  
TAC    Texas Administrative Code 
TCEQ    Texas Commission on Environmental Quality 
TNT    Trinitrotoluene 
TRRP    Texas Risk Reduction Program 
U.S.    United States 
USACE     U.S. Army Corps of Engineers 
U.S.C    United States Code 
USEPA    U.S. Environmental Protection Agency 
USFWS    U.S. Fish and Wildlife Service 
UU/UE    Unlimited Use/Unlimited Exposure 
UXO    Unexploded Ordnance 
WP     White phosphorus 
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3  LAND USE CONTROL REMEDIAL DESIGN/REMEDIAL 
ACTION CONSTRUCTION 

The remedial action objective for LHAAP-001-R and LHAAP-003-R is protection of human health 
and safety from explosive hazards that may have remained at the sites after the MEC removal 
action.  The duration for the LUCs specified in the MEC ROD for this purpose must remain in place 
until it is demonstrated that the MEC no longer presents a threat to public/human safety.     

This section describes the LUC RD/RAC for LHAAP-001-R and LHAAP-003-R.  Per the Final ROD, 
the LUCs’ performance objectives are to: 

• Prohibit the development and use of the property for residential housing, elementary and 
secondary schools, child care facilities, and playgrounds. 

• Restrict land use to nonresidential 

• Prohibit intrusive activities such as digging or any other activity which could result in 
explosive safety risk. 

• Maintain existing MEC warning signs at the perimeter of each site to physically demarcate 
controlled areas.  

The implementation, maintenance, and inspection requirements associated with each of the 
performance objectives that comprise this LUC RD/RAC are described below.  The actions taken 
to implement the LUC objectives during the remedial action phase, as well as ongoing 
maintenance, monitoring, and reporting requirements are presented in Section 3.1 below.  Upon 
regulatory review and concurrence with the final LUC RD/RACR, it will be distributed as part of 
the Comprehensive LUC Management Plan. 

For portions of LHAAP-001-R and LHAAP-003-R subject to LUCs that are not owned by the Army, 
the Army will monitor and report on the implementation, maintenance, and enforcement of 
LUCs, and coordinate with federal, state, and local governments and owners and occupants of 
properties subject to LUCs.  The Army remains responsible for ensuring that the remedy remains 
protective of human health and safety. 

3.1 LUC Implementation (Completed) 

The actions required to implement the LUCs for LHAAP-001-R and LHAAP-003-R are described 
below.  An initial notice of LUCs, was completed on December 8, 2016 (Attachments 1 and 2), 
within 90 days of ROD signature as required.  The notice of LUCs including the final LUC boundary 
maps and description of the LUCs were completed on May 9, 2018 (Attachments 3 and 4). The 
preliminary LUC boundaries presented in the initial notice are considered the final LUC 
boundaries presented in the notice of final LUCs and are presented on Figure 1-2.  The following 
actions were undertaken to implement LUCs for LHAAP-001-R and LHAAP-003-R: 
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• Finalize the boundaries of the LUCs as part of the remedial action (completed).  The
preliminary LUC boundaries are considered the final LUC boundaries, as referenced on Figure
1-2.

• Survey the LUC boundaries (completed).  The boundaries were finalized based on USEPA and
TCEQ concurrence, and the LUC boundaries were surveyed by a State of Texas licensed
surveyor.  A legal description of the surveyed area accompanies the survey plat.

• Record the LUCs in Harrison County.  The LUC plats and legal descriptions and LUC restriction
language was recorded in the Harrison County Courthouse in accordance with Title 30 TAC
§335.566 on April 19, 2018 (Appendix C).

• Provide notice of LUCs with finalization of the RD/RACR (completed).

o Prepare the notice of land use restrictions including prohibiting development/use for
residential housing, elementary and secondary schools, child care facilities and play
grounds; prohibit intrusive activities, and maintenance of existing MEC warning signs
along the perimeter of each site to physically demarcate controlled areas.  The notice
consists of a brief description of the LUCs and a figure depicting the LUC boundaries.

o Transmit the notice to federal, state, and local governments involved at LHAAP-001-
R and LHAAP-003-R and owners and occupants of the property subject to restrictions 
and LUCs.  The notices have been sent to federal, state, and local officials including: 
State Representatives, the Harrison County Judge, Harrison County Historical 
Courthouse, the City of Uncertain Mayor, and Caddo Lake and Leigh Water Supply 
Corporations’ Presidents.  Notice has also been sent to the Caddo Lake National 
Wildlife Refuge Manager, as a representative of the USFWS, the future transferee of 
the property.

3.2 Maintenance and Monitoring 
Components of the final remedy at LHAAP-001-R and LHAAP-003-R require repair and 
maintenance and those activities are described in this section, along with other routine 
maintenance activities.  The following subsections present the maintenance and monitoring 
requirements of the final remedy. 

3.2.1 Maintenance of Existing MEC Warning Signs 

MEC warning signs have been installed at the perimeter of LHAAP-001-R and LHAAP-003-R (64 
signs at each site), that serve as a physical demarcation of the controlled areas.  The signs have 
visibility from one sign to the next with a maximum spacing of 100 feet.  The signs include warning 
of potential presence of MEC and state the restriction against intrusive activities. 

00906451



LUC RD/RACR LHAAP-001-R-01 AND LHAAP-003-R-01 
LONGHORN ARMY AMMUNITION PLANT 

May 2018  3-3 
 

These signs will be visually inspected annually, or as needed, to ensure they remain intact, 
undamaged, and visible from one sign to the next.  Maintenance will be conducted, as needed, 
and may include the following activities:   

• Mowing and brush clearing around MEC warning signs to ensure that they are visible from 
one sign location to the next sign location. 

• Rehanging/affixing MEC warning signs or replacing MEC warning sign(s), if they become 
damaged or illegible. Figure 3-1 presents an example of the Unexploded Ordnance (UXO) 
Danger signs that are required. The specifications for sign replacement are found in Appendix 
N of the MEC Removal Action report (EODT, 2009). 

• Repairing existing MEC warning sign posts, which may require the reestablishment of the 
concrete base or post replacement. 

The Inspection and Maintenance Checklist is provided in Appendix A.  Repairs will also be 
documented via photographs and field notes.     

3.2.2 Administrative Maintenance  

Administrative maintenance required to ensure LUCs remain in place and effective include:   

• Annual field inspections of LHAAP-001-R and LHAAP-003-R to confirm that no violations of 
the LUCs have occurred.  Documentation of the inspection will be included on the Inspection 
and Maintenance Checklist (see Appendix A). 

• Annual certifications that no LUC-restricted activities have been authorized and that LHAAP-
001-R and LHAAP-003-R conditions and use are consistent with the LUCs. The Annual LUC 
Compliance Certification Form is presented in Appendix B. 

• Periodic transmittal of a LUC Notice to federal, State, and local authorities and to owners and 
occupants of LHAAP-001-R and LHAAP-003-R.  The notice will include the land use restrictions 
referenced in the ROD, a written description of the LUCs, and a figure depicting the LUC 
boundaries.  The transmittal will coincide with each Five Year Review and will be documented 
in the report. 

• The final LUC RD/RACR will be added to the Comprehensive LUC Management Plan and the 
plan will be provided to the owner or occupant of LHAAP-001-R and LHAAP-003-R.  This 
update to the Comprehensive LUC Management Plan will be completed during the next 
annual update, which will be in the fourth quarter of 2018. 

The U.S. Army will address LUC problems within its control that are likely to impact remedy 
integrity and shall address problems as soon as practicable. 
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3.3 Reporting of LUC Inspection and Monitoring 

Beginning with finalization of this RD/RACR and approval of the Inspection and Maintenance 
forms and the Annual Certification Form, the U.S. Army will undertake inspections and certify 
continued compliance with the LUC objectives.  The U.S. Army, or the transferee after transfer, 
will retain the LUC Inspection and Certification documents in the project files for incorporation 
into the Five Year Review reports, and these documents will be made available to USEPA and 
TCEQ upon request.  In addition, should any violations be found during the certification, the U.S. 
Army will provide to USEPA and TCEQ, along with the document, a separate written explanation 
indicating the specific violations found and what efforts or measures have or will be taken to 
correct those violations.  The need to continue inspections and certifications will be revisited 
during each Five Year Review. 

3.3.1 Notice of Planned Property Conveyances 

Upon transfer of Army-owned property, the Army will provide written notice of the LUCs to the 
transferee of the potential presence of MEC and any land use restrictions referenced in the ROD.  
Within 15 days of transfer, the U.S. Army will provide written notice to USEPA and TCEQ of the 
division of implementation, maintenance, and enforcement responsibilities unless such 
information has already been provided in the LUC RD/RACR.  The notice will describe the 
mechanism by which the LUC will continue to be implemented, maintained, inspected, reported, 
and enforced.  Upon transfer, such responsibilities may shift to the transferee via appropriate 
provisions placed in the Environmental Condition of Property (ECP) or other environmental 
document for transfer.  Although the U.S. Army may transfer responsibility for various 
implementation actions, the U.S. Army will also retain ultimate responsibility for the remedy 
integrity.  This means that the U.S. Army is responsible for addressing substantive violations of 
the LUC performance objectives that would undermine the U.S. Army’s CERCLA remedy.  The U.S. 
Army also will be responsible for incorporating RD information and outlining the transferee’s LUC 
obligations into property transfer documentation.  In the event property is transferred out of 
Federal control, the LUCs relating to property restrictions shall be recorded in the deed and shall 
be enforceable by the U.S. and the state of Texas. 

3.3.2 Opportunity to Review Text of Intended LUCs 

The U.S. Army provided a copy of the land use restriction notification to TCEQ for review and 
approval prior to its recordation in Harrison County.  The USEPA also received a copy for review.  
The U.S. Army will produce an ECP or other environmental document for transfer of LHAAP-001-
R and LHAAP-003-R, but before executing transfer, the U.S. Army will provide the USEPA and 
TCEQ with a copy of the ECP or other environmental document for transfer so that they may have 
reasonable opportunity, before transfer, to review all LUC-related provisions. 
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3.3.3 Notification Should Action(s) which Interfere with LUC Effectiveness be 
Discovered Subsequent to Conveyance 

Should the U.S. Army discover, after conveyance of the site, any activity on the property 
inconsistent with the LUC performance objectives, the U.S. Army shall notify the USEPA and TCEQ 
within 72 hours of such discovery.  Consistent with Section 4.3.4 below, the U.S. Army will then 
work with the USEPA, TCEQ, and the transferee to correct the problem(s) discovered.  This 
reporting requirement does not preclude the U.S. Army from taking immediate action pursuant 
to its CERCLA authorities to prevent any perceived risk(s) to human health and safety. 

3.3.4 LUC Enforcement 

Should the LUC remedy reflected in this LUC RD/RACR fail, the U.S. Army will coordinate with the 
USEPA and TCEQ to ensure that appropriate actions are taken to reestablish its protectiveness.  
These actions may range from informal resolutions with the USFWS or its lessee, to the institution 
of judicial action against non-federal third parties.  Alternatively, should the circumstances 
warrant such, the U.S. Army could choose to exercise its response authorities under CERCLA.  
Should the U.S. Army become aware that any future owner or user of the property has violated 
any LUC requirement over which a local agency may have independent jurisdiction, the U.S. Army 
may notify those agencies of such violation(s) and work cooperatively with them to re-achieve 
owner/user compliance with the LUC. 

3.3.5 Modification or Termination of LUCs 

The LUCs shall remain in effect until such time as the U.S. Army and USEPA agree that it has been 
demonstrated that MEC no longer presents a threat to public/human safety, allowing 
unrestricted property use.  When this occurs, the LUCs will be terminated, as needed.  The 
decision to terminate the LUC will be documented consistent with the National Contingency Plan 
(NCP) process for post-ROD changes, potentially including an explanation of significant 
differences or a RACR.  If the property has been transferred and a determination by the U.S. Army 
and USEPA has been made to terminate the LUC, the U.S. Army shall provide to the owner of the 
property an appropriate release for recordation pertaining to the site and will also timely advise 
other local stakeholders of the action. 
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LHAAP-001-R-01/LHAAP-003-R-01 South Test Area (LHAAP-001-
R-01) and Ground Signal Test Area (LHAAP-003-R-01), MMRP-3 
NOTICE OF LAND USE CONTROL AND NONRESIDENTIAL 
LAND USE FOR LHAAP-001-R-01/LHAAP-003-R-01 FILED IN 

PUBLIC RECORDS OF HARRISON COUNTY, TEXAS 
(INCLUDING SURVEY PLAT)  
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South Test Area (LHAAP-001-R-01) and Ground Signal Test Area 
(LHAAP-003-R-01), MMRP-4 

LAND USE CONTROL COMPLIANCE INSPECTION FORM 
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LAND USE CONTROL COMPLIANCE CERTIFICATION FORM 

In accordance with the LUC Plan dated for LHAAP-001-R and LHAAP-003-R, 
an inspection of the sites was conducted by _______ on ___________.   

A summary of land use control mechanisms is as follows: 

• Land use restrictions - restrict land use to non-residential.

• Integrity of LUC signage by ensuring signs are present, legible and have visibility from one
sign to the next.

A summary of compliance with land use and restriction covenants is as follows: 

• The posted signs are properly maintained at LHAAP-001-R and LHAAP-003-R.

• No digging or intrusive activities have taken place within the boundaries identified for
LHAAP-001-R and LHAAP-003-R.

• No land use other than non-residential.

• Pamphlets and safety awareness video are being used to educate visitors.

I, the undersigned, do document that the inspections were performed as indicated above, and 
that the above information is true and correct to the best of my knowledge, information, and 
belief. 

Date: ____ 

Name: 

Signature:  

Completed annual compliance inspections shall be conducted no later than March 1 of each year 
for the previous calendar year and filed on site.  
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Longhorn Army Ammunition Plant 
Restoration Advisory Board 

3rd Quarter 2018 Meeting 

July 2018 RAB Minutes LHAAP Page 1 Final 

Subject: Final Minutes, Quarterly Restoration Advisory Board (RAB) Meeting 
Longhorn Army Ammunition Plant (LHAAP) 
Location of Meeting: Karnack Community Center, Karnack, Texas 
Date of Meeting: July 19, 2018, 6:00-7:15 PM Central Daylight Time (CDT) 
              

Meeting Participants: 
 
Army BRAC:  Rose M. Zeiler and Tom Lederle 
USACE:    Aaron Williams 
USAEC:    Nicholas Smith 
Bhate:    Kim Nemmers  
APTIM:    William (Bill) Foss 
USEPA Region 6:  Rich Mayer, Dorelle Harrison 
TCEQ:   April Palmie 
RAB:  Present: Paul Fortune, Judy VanDeventer, Tom Walker, and Richard Le 

Tourneau 
Absent: Carol Fortune; Charles Dixon; Terry Britt; John Pollard, Jr.; and 
Nigel R. Shivers  

Public: Laura-Ashley Overdyke, Kathy and Calvin Witt, Beth and Mark Hammett, 
Daren Horton, and Hattie Hackler 

              
An agenda for the RAB meeting, a color copy of the Bhate Environmental Associates, Inc. (Bhate) 
slide presentation, and handouts (see list at end of meeting minutes) were provided for meeting 
attendees.   

Welcome and Introduction 
Mr. Paul Fortune, RAB Co-Chair, called the RAB meeting to order at 6:05 pm CDT.  Mr. Fortune 
welcomed everyone.  Mr. Calvin Witt and his wife Kathy, Mark and Beth Hammett, and Tom 
Lederle were welcomed.   

Mr. Fortune also noted that Mr. Tom Lederle, who is with the U.S. Army and visits the RAB from 
time to time, was present.  Mr. Lederle stated that he has visited annually since approximately 
2001 and has had a relatively long involvement at Longhorn AAP.  Mr. Lederle, who is chief of 
the Army BRAC Division, stated that he tries to visit at least one a year.    Mr. Lederle explained 
that the Base Realignment and Closure (BRAC) process for installations began in 1988 with 
realignment and/or closure.   

Open Items 
Rose M. Zeiler, Longhorn Site Manager, explained that the purpose of the RAB meetings is to 
promote community awareness and obtain constructive community review and comments on 
environmental restoration activities at the former LHAAP.  Ms. Zeiler explained that the RAB 
meetings are held every three months.  Ms. Zeiler stated that the RAB members are a liaison 
from the Army to the community and noted that applications to become a RAB member are 
available on the Longhorn Army Ammunition Plant (LHAAP) website.  Ms. Zeiler explained that 
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handouts from the meeting and the Administrative Record are also present on the LHAAP 
website.   

Ms. Zeiler noted that the RAB meeting minutes had been sent out in May 2018.  Ms. Judy 
VanDeventer made a motion to approve the April 2018 RAB Meeting minutes. Mr. Richard Le 
Tourneau seconded the motion. 

Mr. Darren Horton of Caddo Lake asked how many RAB members are currently active and how 
many are allowed.  Mr. Horton also asked if there are RAB member openings.  Ms. Zeiler stated 
that there are currently 9 members and that we have had no reason to limit the number of RAB 
members.  Mr. Fortune stated that new members are always welcome. 

Defense Environmental Restoration  
Overview of Hydrology 
Ms. Zeiler explained that due to prior meeting questions, Bhate is presenting information about 
how groundwater and plumes move.  Mr. Bill Foss explained which sites are covered under the 
Bhate contract.  Ms. Zeiler noted that several sites are not under Bhate’s contract and these do 
not have Records of Decision (RODs) yet.  Mr. Foss provided an explanation of hydrogeology, 
the terms used, how an aquifer works, and how a plume moves.  Mr. Foss explained that soils 
are made up of different size grains.  The larger the grain size, the easier for groundwater to 
move within the soils.  Mr. Foss explained hydrology terms first.  Aquifer is a water bearing 
layer that produces water in usable quantities.  Permeability is how fast something can flow 
through the material (e.g. gravel has a higher permeability than a clay).  Aquitards are lower 
permeability layers such as a clay, shale or siltstone.  Potentiometric surface is the top elevation 
of the water table measured in monitoring wells and the groundwater elevations in the 
potentiometric surface are used to determine the groundwater flow direction.  A plume is a 
body of fluid that doesn’t belong (has a different chemistry) in the groundwater.  DNAPL is an 
acronym for free product or dense non-aqueous phase liquid, which is a very high 
concentration of a chemical that has not dissolved, is more dense than water, and is sitting on 
the bottom of the aquifer.  DNAPL may follow a different flow direction than the overall 
groundwater flow since it sits on the bottom and flows in direction of the bottom of the 
aquifer.  Hydrogeology is distinct from geology because it is the study of groundwater flow 
through soils and not just soils.  Vadose zone soils do not have any groundwater present.  Mr. 
Foss then explained how the different groundwater and soil zones interlace and how a plume 
might move through an aquifer.  Mr. Foss explained that you can have contamination move 
with the groundwater in a dissolved phase plume, but you can also have contamination stay 
behind (e.g. DNAPL that sinks).  The residual contamination is considered the “source material” 
because it feeds the dissolved phase plume.  Mr. Foss noted that the dissolved phase plume can 
be very low concentrations.  The goal of remediation is typically to remediate both the source 
material and the dissolved phase plume. 

Site LHAAP-0003 
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Mr. Foss explained that the ROD for LHAAP-03 has been finalized and is awaiting Regulatory 
signature and concurrence.  The remedy has been selected (excavation of soils contaminated 
with arsenic and lead to prevent leaching to groundwater) and the remedial design will be 
prepared in the coming months.  Mr. Foss explained that LHAAP-03 is a site where the focus is 
on soils only.  The site stored paint shop wastes, including primers containing heavy metals and 
solvents.  The groundwater is being managed under Site LHAAP-58, which is a much larger site 
in which LHAAP-03 is a small part.  LHAAP-03 groundwater is being addressed under Site 
LHAAP-58 and this is being formally documented via an Explanation of Significant Difference 
(ESD).  Mr. Foss explained that the contaminants of concern are arsenic and lead in soils and 
that the depth to groundwater is 12 to 16 feet below ground surface (bgs).  The groundwater at 
Site LHAAP-03 is indistinguishable from LHAAP-58.  Mr. Foss explained that the contaminated 
soil will be excavated and disposed of at a properly licensed landfill. Mr. Foss explained that 
most of the excavation is approximately 2 feet bgs, but there are a couple of deeper areas 
(approximately 7 feet bgs).  The excavation area is approximately 25 feet by 30 feet in area.  
Mr. Foss explained that additional sampling will be completed to further refine the area of 
excavation and then a Remedial Design and Remedial Action Work Plan will be prepared.  Once 
the excavation is completed, then a Remedial Action Completion Report (RACR) will be 
prepared to document the removal action and associated sampling results and other activities.   

Mr. Horton asked where the excavated soil goes when it is removed. Mr. Foss explained that 
the soil will be disposed at a non-hazardous landfill where the soil will likely be used as cover by 
the landfill to keep odors down.  The type of landfill will be determined based upon the waste 
characterization. 

Mr. Fortune asked if the painters were dumping waste, which created this issue.  Mr. Foss 
stated that the area was a waste storage pad and that some of the best practices used today 
such as secondary containment and keeping containers in a covered area were perhaps not 
used back then.  Mr. Foss stated that spillage and overflow are most likely causes of the 
contamination and not dumping.  Mr. Horton then clarified that this was not a typical LHAAP 
munitions production site to which Ms. Zeiler concurred.   

Mr. Fortune then asked if the former gas station within the maintenance complex had been 
remediated.  Ms. Zeiler stated that a gas station in the LHAAP-58 area had been remediated.   

Mr. Le Tourneau asked how many different classes of waste have gone offsite (e.g. Class 1, 
Class 2 and Class 3).  Ms. Zeiler stated that most of the waste goes off as special, non-hazardous 
waste.  Ms. Zeiler stated that some waste has been disposed of as hazardous waste and then 
explained that a rule called the “mixture rule” had changed such that waste from the filter 
press at the groundwater treatment plant is now being disposed of as special waste. Waste 
characterization was then discussed including evaluating for ignitability, toxicity, flashpoint etc. 
Ms. Zeiler explained that special waste is a term for waste that is non-hazardous but has some 
known contaminants present.  Ms. Nemmers stated that there are two codes for non-
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hazardous wastes in Texas.  Ms. Overdyke asked if at this stage in the cleanup if more special 
waste is being disposed of compared to more hazardous waste earlier on in the remediation 
process. Ms. Zeiler stated that large amounts of soil have been disposed as special waste at 
LHAAP.  Mr. Le Tourneau then asked about the rule change and what distance waste is now 
being transported for disposal.  Mr. Foss stated that most hazardous waste disposed of during 
remediation is due to a characteristic of a high contamination present. Mr. Foss stated that 
waste is rarely disposed of due to ignitability or some of the other characteristics.    Ms. 
Nemmers stated that all of the waste currently being disposed of from LHAAP is going off as 
special waste, but that the waste streams are tested just to make sure that the water is 
properly disposed.   Ms. Nemmers explained that the waste streams are re-tested annually or 
when a new waste stream is generated.  Mr. Foss stated that hazardous waste may have to go a 
longer distance to find a licensed facility, but that non-hazardous waste typically is transported 
to a nearby landfill.  Ms. Zeiler stated that some waste from Site LHAAP-18/24 may have gone 
to a hazardous waste landfill though most of the soils that were removed years ago were 
thermally treated onsite and placed back onto the site.  Mr. Richard Mayer stated that it is 
unlikely that the soils from Site LHAAP-03 will be hazardous waste given the low level 
detections of the metals.  Mr. Fortune asked where a leaking gasoline tank waste would go.  
Mr. Mayer stated that testing would be completed to determine where and how to dispose of 
the waste.  Ms. April Palmie stated that the waste would probably go to either a Class I or Class 
II landfill as non-hazardous characterized waste.  Mr. Fortune asked where the soils would go if 
the gasoline was leaded.  Mr. Foss and Mr. Mayer stated that it was possible that the waste 
could be hazardous due to concentration of benzene or lead.  Ms. Zeiler then explained that 
petroleum sites fall under a different regulatory program.   

Overview of Sites 
Ms. Nemmers explained the document process under Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA).  Ms. Nemmers explained that the sites 
managed under the Bhate contract already have a Record of Decision (ROD) in place and that 
Aaron Williams would be discussing the three sites that do not currently have a ROD later on.  
Ms. Nemmers explained that an ESD is used when minor changes to the ROD are needed to 
adjust the remedy selected but that many of the LHAAP RODs have contingency remedies.  Ms. 
Nemmers then explained that once the remedy is implemented, the monitoring or what we call 
Remedial Action – Operations is completed to evaluate the remedy.  Ms. Nemmers explained 
that most of the sites at LHAAP are in the Remedial Design or later states.  Ms. Nemmers 
explained that many of the RODs for LHAAP have a contingent remedy as part of the foresight 
for the site. 

Ms. Nemmers explained that LHAAP-16 and LHAAP-17 have remedial designs being developed.  
Ms. Nemmers stated that the injections were completed at LHAAP-58 and that a Remedial 
Action Completion Report (RACR) was prepared to document implementation of the remedy.  
The groundwater treatment plant (GWTP) regularly has quarterly reports prepared. 
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Ms. Nemmers explained that field work started at LHAAP-16 and LHAAP-17 was completed to 
move forward with the remedies.  The wet weather conditions previously have not allowed all 
of the field work to be completed.  However, the areas have dried up and the work will be 
completed soon.  LHAAP-16 requires additional groundwater sampling and installation of 
injection wells in an area that was not previously accessible.  LHAAP-17 requires surface soil 
samples to be collected in area that is often wet so the samples could not be collected.  Ms. 
Nemmers stated that these additional soil samples will be used to further define the excavation 
area. 

Ms. Nemmers explained that the LHAAP-58 groundwater sampling that was just completed will 
provide information about how the recent injections did to remediate the solvent plume.  Ms. 
Nemmers then explained that the observed groundwater conditions at LHAAP-58 showed that 
the monitored wells received treatment.  Ms. Nemmers explained that there were two 
different carbon substrates used at LHAAP-58.  One part of LHAAP-58 was treated with sodium 
lactate (eastern plume) which has shown good results.  Emulsified vegetable oil (EVO) was used 
in the other portion of the site.  EVO typically lasts longer but takes a bit longer than sodium 
lactate to get working.  Based upon the groundwater conditions observed, both injection areas 
look and smell like treatment is occurring.  Ms. Nemmers explained that the groundwater was 
tested prior to the injections for microbes, and the necessary microbes are present naturally.  
Ms. Nemmers explained that this was good news even though additional microbes were added 
during the injections.  Ms. Nemmers explained that using the two different carbon substrates 
will help to evaluate which eventually works best.  Ms. Zeiler clarified that the eastern plume is 
continuing to remediate the solvents to which Ms. Nemmers concurred explaining that 
significant microbial growth has been observed.  Ms. Nemmers explained that when microbial 
growth occurs that solvent concentrations decrease.   

Ms. Nemmers then explained that the upcoming field work will lead to documentation that will 
be prepared in the next few months.  This includes the reports for LHAAP-17 and LHAAP-16.  
Site LHAAP-58 will have quarterly sampling completed in the western plume where the 
injections were completed to evaluate the remedy. The other activities at LHAAP are ongoing. 

Groundwater Treatment Plant  
Ms. Nemmers discussed the handouts for the groundwater treatment plant (GWTP).  Ms. 
Nemmers explained that the dry conditions have reduced what is being discharged at the 
GWTP from earlier in the quarter when the wet conditions allowed for discharge to the 
Harrison Bayou.  Currently, the discharge is to the holding pond.  Ms. Nemmers explained that 
maintenance is being planned for the perchlorate treatment system to improve the 
effectiveness.  Ms. Nemmers explained that the treatment of groundwater is via a batch system 
using a holding tank to store extracted groundwater from LHAAP-18/24 and to a lesser extent 
from LHAAP-16 that is then treated by the system.  Use of the holding tank allows for continued 
pumping of the extraction wells even if maintenance is occurring at the GWTP.  Ms. Nemmers 
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explained that the purpose of the treatment system is to control the plume at LHAAP-18/24 
and not necessarily remediate the plume.  Ms. Nemmers stated that pump and treat takes a 
much longer time to remediate a site than in situ technologies.  Ms. Nemmers explained that 
extraction also increases with precipitation due to percolation from the ground surface.  Ms. 
Zeiler explained that a ROD is being prepared to further address LHAAP-18/24.     

Surface Water Sampling 
Ms. Nemmers explained that no surface water was sampled in June 2018 due to dry conditions.  
Ms. Laura-Ashley Overdike asked if there is any plan to adjust the sampling during a quarter for 
when there is flow in the creeks.  Ms. Palmie explained that no sample is not necessarily bad 
since the sample is collected to assess whether groundwater is entering the surface water.  If 
the bayou is dry, then groundwater is not discharging into the surface.  Ms. Palmie explained 
that the chart with the discharge information is interesting because it tells whether the GWTP is 
operating properly, if the bayou is flowing and how much moisture is in the ground so it is hard 
to really draw conclusions with the information.  Ms. Overdike asked what conclusions could be 
drawn from the chart showing the perchlorate detections in the surface water.  Ms. Palmie 
explained that the spike shown on the figure was not an exceedance because the discharge 
criteria was higher when the detection occurred. 

Site LHAAP-18/24, LHAAP-29 and LHAAP-47 
Mr. Aaron Williams explained that HDR is completing work on the sites that don’t have a ROD, 
which are sites LHAAP-18/24, LHAAP-29 and LHAAP-47.  For Sites LHAAP-18 and LHAAP-29, Mr. 
Williams explained that the proposed plan (PP) is being prepared and then there will be a public 
comment period along with a public meeting.  The Feasibility Study (FS) from January 2017 is 
the basis of the PP for Site LHAAP-18/24. 

Mr. Williams explained that Site LHAAP-47 had a PP prepared but the site was impacted by the 
2013 dispute which ended in 2016.  So the site got held up and now the Army is re-evaluating 
the site. Mr. Williams explained that the last sampling completed at LHAAP-47 was in 2010 and 
now it is 2018.   Ms. Zeiler stated that there were ten (10) dry wells present in 2010.  Mr. 
Williams explained that the first step was to evaluate the wells and determine if they are still 
dry.  If those wells were still dry, then the wells will be replaced.  Mr. Williams explained that 
the Army also wanted to complete direct push technology (DPT) sampling where no data was 
present to fully define the plume.   Mr. Williams explained the planned remedy was shown as in 
situ injections at MW-25 where trichloroethylene (TCE) was detected at 13,000 and 
downgradient where elevated TCE was also present.  The dashed line on the figure of the 
intermediate plume is where further plume definition is needed.  Ms. Overdike clarified 
whether the slides were showing current data.  Mr. Williams stated that the first two slides 
showed historical data.  Ms. Zeiler explained that the contractor is currently in the field.  

The dry wells are in a very shallow, thin sand lens. Mr. Williams explained that there is a steady 
decline in shallow groundwater elevations in the area, including LHAAP-46 to the north that Mr. 
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Foss discussed. Mr. Williams stated that the wells that were dry in 2010 are still dry today. Mr. 
Williams explained that when the contractor was using the DPT to collect samples that more 
than one sample was supposed to be collected but the first interval was dry so only one water 
sample was collected.   

Ms. Overdike asked about the possible reason.  Mr. Foss discussed the assessment that has 
been done on LHAAP-46 to the north of LHAAP-47.  Mr. Foss explained that the reason for this 
decline may be due to decreases in past mounding from leaky water pipes from the production 
areas and/or drought but that the increase in precipitation does not seem to be eliminating the 
dry wells.   

Mr. Williams explained that the purple marks are the wells being installed and sampled.  Mr. 
Williams explained that there was a surprise detection in the intermediate aquifer, so more 
wells are being added and the remedy design may be adjusted.  

Ms. Zeiler asked if the stream sampling had taken place.  Mr. Williams explained that there 
were to be four stream samples collected.  Ms. Overdike asked if the stream testing locations 
and results could be shared at the next meeting. 

Mr. Fortune asked about whether part of the three-year dispute was regarding setting a 
precedence for all other cleanups under Superfund.  Ms. Palmie explained that it is unusual for 
a state to have its own cleanup standards and that it is even more unusual that these standards 
were superseded by other standards.    Ms. Palmie stated that while there are take aways that 
could maybe translate to other sites, the overall issue was unique to LHAAP.  Ms. Zeiler 
explained that for certain contaminants and pathways, the USEPA didn’t have standards so 
TCEQ standards were evaluated. Ms. Palmie explained that usually the EPA values are used and 
that TCEQ values usually don’t supersede EPA values and that TCEQ values fill in the gaps. 

Next RAB Meeting Schedule and Closing Remarks 

Ms. Zeiler then discussed the next meeting.  The next RAB meeting will be held on October 18, 
2018, with a meeting starting at 6:00 pm CDT at the Karnack Community Center.   

Adjourn 
Mr. Fortune motioned to adjourn.  Ms. VanDeventer seconded the motion.  Meeting adjourned 
6:23 pm CDT.   
 
July 2018 Meeting Attachments and Handouts: 

• Meeting Agenda 
• Color Copy of Bhate Presentation Slides 
• Groundwater Treatment Plant (GWTP) – Processed Groundwater Volumes Handout 
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LONGHORN ARMY AMMUNITION PLANT 
RESTORATION ADVISORY BOARD 

Karnack, Texas 
(479) 635-0110 

 

 

AGENDA 
 

DATE: Thursday, July 19, 2018 
TIME: 6:00 – 7:00 PM 
PLACE: Karnack Community Center, Karnack, Texas 

 
06:00 Welcome and Introduction 

 
06:05 Open Items {RMZ} 

- Purpose of the RAB Meeting 
- RAB Administrative Issues 
- Minutes (April 2018 RAB Meeting) 
- Ongoing Outreach/Website  

 
06:15  Defense Environmental Restoration Program (DERP) Update {Bhate}  

- LHAAP Geology and Hydrology Discussion 
- LHAAP-03 ROD and LHAAP-35A(58) ESD Status Update 
- Documents and Field Work Completed in 2nd Quarter 2018 
- Three Month Lookahead 
- Groundwater Treatment Plant (GWTP) Update 

 
06:45 Other Defense Environmental Restoration Program (DERP) Update {RMZ} 
  
 
06:50 Next RAB Meeting Schedule and Closing Remarks  {RMZ} 
 
 
 

00906485



Karnack Community Center
July 19, 2018
6:00 PM CDT

Longhorn Army 
Ammunition Plant 

Quarterly Restoration Advisory 
Board Meeting

00906486



www.Bhate.com Longhorn Army Ammunition Plant, Karnack, TX | p.2

Agenda

Restoration Advisory Board (RAB) Meeting

06:00 Welcome and Introduction

06:05 Open Items {RMZ}
- Purpose of the RAB Meeting
- RAB Administrative Issues
- Minutes (April 2018 RAB Meeting)
- Ongoing Outreach/Website 

06:15 Defense Environmental Restoration Program (DERP) Update {Bhate} 
- LHAAP Geology and Hydrology Discussion
- LHAAP-03 ROD and LHAAP-35A(58) ESD Status Update
- Documents and Field Work Completed in 2nd Quarter 2018
- Three Month Lookahead
- Groundwater Treatment Plant (GWTP) Update

06:45 Other Defense Environmental Restoration Program (DERP) Update 
{RMZ}

06:50 Next RAB Meeting Schedule and Closing Remarks  {RMZ}
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Abbreviations and Acronyms

Restoration Advisory Board Meeting

μg/L micrograms per liter
CERCLA Comprehensive Environmental 

Response, Compensation, and 
Liability Act of 1980

DERP Defense Environmental Restoration 
Program

DNAPL Dense non-aqueous phase liquid

ESD Explanation of Significant Difference
ft bgs feet below ground surface
GWTP groundwater treatment plant
LHAAP Longhorn Army Ammunition Plant
LNAPL Light non-aqueous phase liquid
MNA monitored natural attenuation
MW monitoring well

PDI Pre-Design Investigation
RAB Restoration Advisory Board
RA-O Remedial Action - Operation
RACR Remedial Action Completion 

Report
RAWP Remedial Action Work Plan
RD Remedial Design
ROD Record of Decision
VOCs Volatile organic compounds
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Purpose of the RAB Meeting

Restoration Advisory Board Meeting

• Held every three months
• The mission of the Longhorn Army Ammunition Plant (LHAAP) 

Restoration Advisory Board (RAB) is to promote community 
awareness and obtain constructive community review and comments 
on environmental restoration activities at the former LHAAP
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The Army Wants You to be Informed

Restoration Advisory Board Meeting

• The Army is committed to protecting human health and the 
environment; key to that commitment is engaging the community and 
increasing public participation in environmental restoration at LHAAP

• You are encouraged to:
- Attend RAB Meetings and/or become a member of the RAB
- Visit the Longhorn environmental website at www.longhornaap.com

- Website is regularly updated to indicate the upcoming field events 
at each site including groundwater sampling, monitoring well 
installations, soil sampling, or remediation activities

- Make suggestions for improving communication – the Army 
welcomes and appreciates community feedback
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RAB  Administrative Issues

Restoration Advisory Board Meeting

RAB Membership
Discussion of April 2018 RAB Meeting minutes/motion to accept
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Outreach

Restoration Advisory Board Meeting

• Website Address: http://www.longhornaap.com/
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Site Map

Restoration Advisory Board Meeting 00906493
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Hydrogeology 101: Definitions
Restoration Advisory Board Meeting

Permeability: Permeability is a material’s ability to allow fluids to pass through it. Permeable materials, 
such as gravel and sand, allow water to move quickly through them, whereas impermeable material, such 
as clay, doesn’t allow water to flow freely

Aquifer: a water bearing consolidated or unconsolidated geologic unit (such as fractured rock, gravel, or 
sand) or set of connected units that yields a useable quantity of water

Aquitard: a geologic material, stratum, or formation of low permeability such as clay (also called a 
confining unit) that impedes movement of water vertically or horizontally

Potentiometric Surface: a map of water-table elevations in an aquifer unit used to identify potential 
groundwater flow directions and pathways

Plume: a three-dimensional body of fluid emanating from source or sources with a chemistry or physical 
composition differing from the background groundwater

DNAPL: Dense non-aqueous phase liquid.  Forms from high concentrations of a contaminant denser than 
water that will sink when released into a groundwater aquifer

Hydrogeology: The study of the distribution and movement of fluids through geologic formations
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Hydrogeology 101: Groundwater Zones at LHAAP
Restoration Advisory Board Meeting

LHAAP 
Buildings

Contaminated 
Groundwater

Drinking Water Aquifer ~120-150 feet thick

Vadose Zone (unsaturated)  ~10-25 feet thick 

Intermediate Groundwater Zone  ~10-15 feet thick 

Clay Confining Layer ~20-50 feet thick 

Deep Groundwater Zone ~10-25 feet thick 

Shallow Groundwater Zone  ~5-15 feet thick  (sands)

Clay Confining Layer ~10-25 feet thick 

Clay Confining Layer ~80-110 feet thick 

Geologic Unit Below Drinking Water Aquifer: Midway 

Geologic Unit: Wilcox 
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Hydrogeology 101: Contaminant Plume Migration
Restoration Advisory Board Meeting00906496
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LHAAP-03 Final Record of Decision
Restoration Advisory Board Meeting

https://www.smartdata-solutions.com/

Site Background
– LHAAP-03 was a waste collection site (approx. 16-feet x 15-feet) outside of the paint 

shop located within the boundary of LHAAP-35A(58) VOC plume
– Heavy metal-based primers, other waste paint, waste solvents and contaminated rags 

were collected in a 55-gallon drum on a gravel pad in an open-sided shed
– Soil is contaminated with various heavy metals, but only arsenic and lead are present 

at concentrations of concern for leaching to groundwater
– Groundwater is generally encountered 12 to 16 feet (ft) below ground surface (bgs) 

and is indistinguishable from that of LHAAP-35A(58)
– The groundwater contaminated with volatile organic compounds (VOCs) under 

LHAAP-03 is not site related and is being addressed as part of the remedy for site 
LHAAP-35A(58)

– Investigation Summary
– Human Health Risk Assessment completed in 2003
– Baseline Ecological Risk Assessment completed in 2007 (updated 2014)
– Remedial Investigation/Focused Feasibility Study completed in 2013
– Proposed Plan published for Public Comment in 2013 
– Record of Decision (ROD) awaiting regulatory signature/concurrence in July 2018
– ESD is being routed for signatures/concurrence in July 2018
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LHAAP-03 Location
Restoration Advisory Board Meeting00906498
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LHAAP-03 Selected Remedy
Restoration Advisory Board Meeting

https://www.smartdata-solutions.com/

– Selected Remedy 
– Soil contaminated with lead and arsenic above groundwater protective cleanup 

values will be excavated and disposed of offsite at an appropriately licensed 
disposal facility

– Excavation area will be backfilled with compacted clean fill and re-seeded

– Remedial Path Forward
– Pre-excavation sampling to refine the extent of excavation
– Prepare a Remedial Design/Remedial Action Work Plan
– Implement Remedial Action
– Prepare Remedial Action Completion Report (RACR)

00906499



www.Bhate.com Longhorn Army Ammunition Plant, Karnack, TX | p.15

LHAAP-03 Target Remediation Area
Restoration Advisory Board Meeting00906500
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Documents in Process

Restoration Advisory Board Meeting

Site Document

LHAAP-03 Record of Decision (ROD)

LHAAP-03/58 Explanation of Significant Difference (ESD) to address 
groundwater under LHAAP-03

LHAAP-12 Annual Remedial Action – Operation (RA-O) Report

LHAAP-16 Remedial Action Work Plan (RAWP)

LHAAP-17 Pre-Design Investigation (PDI) Report

LHAAP-50 Year 3 RA-O Report

LHAAP-58 RACR

GWTP, LHAAP-18/24 and Surface 
Water

Quarterly Evaluation Report First Quarter (January –March 
(2018
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Completed Field Work

Restoration Advisory Board Meeting

Site Activity

LHAAP-02 Groundwater Sampling – April 2018

LHAAP-16 Began installation of monitoring and injection wells – April/May 2018; 
Installation suspended because of wet conditions

LHAAP-17
Pre-Design Investigation (PDI) – Installed new shallow well (April 2018) and 
sampled. Because of wet soil, soil sampling has not been completed. Waiting for 
field conditions to change.

LHAAP-19 Repairs to landfill cover

LHAAP-37 Remedial Action – Operation (RA-O) Sampling – May 2018

LHAAP-50 RA-O Sampling – May 2018

LHAAP-58 RA-O Sampling – July 2018

LHAAP-67 RA-O Sampling – July 2018

Surface Water Surface Water Sampling – June 2018
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3 Month Look Ahead - Documents

Restoration Advisory Board Meeting

Site Document

LHAAP-02 Technical Memo-Semi-Annual Compliance Sampling

LHAAP-03 FINAL ROD; Remedial Design (RD)/Remedial Action 
Work Plan (RAWP)

LHAAP-03/58 FINAL ESD

LHAAP-12 Annual RA-O Report for 2017 (Year 3)

LHAAP-17 PDI Report

LHAAP-50 Year 3 RA-O Report

LHAAP-58 RACR and Year 4 RA-O Report

GWTP, LHAAP-18/24, 
LHAAP-16, Surface Water

Quarterly Evaluation Reports:  First Quarter (January 
– March) 2018 and Second Quarter (April – June) 
2018
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3 Month Look Ahead - Field Work

Restoration Advisory Board Meeting

Site Activity

LHAAP-16
Once field conditions become dry, completion of monitoring 
well and injection well installation, pre-remedy groundwater 
sampling, in-situ bioremediation injections

LHAAP-17 PDI – If site conditions dry up - complete soil sampling

LHAAP-37 RA-O Sampling – August 2018

LHAAP-46 RA-O Sampling – August 2018

LHAAP-58 RA-O of Western Plume Only – September 2018

Surface Water Collect Surface Water samples
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GWTP Update

Restoration Advisory Board Meeting 00906505
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Surface Water Sample Results

Restoration Advisory Board Meeting 00906506
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Restoration Advisory Board Meeting 00906507
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Restoration Advisory Board Meeting 00906508
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Restoration Advisory Board Meeting 00906509
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Restoration Advisory Board Meeting 00906510
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Restoration Advisory Board Meeting 00906511
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Restoration Advisory Board Meeting

• Schedule October 2018 RAB Meeting
• Other Issues/Remarks
• Thank you for coming

Next RAB Meeting Schedule & 
Closing Remarks
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Groundwater Treatment Plant - Processed Groundwater Volumes 
The amount of groundwater treated is determined by measuring the number of gallons of processed water. 

Processed Water Data 
(in gallons) 

Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 
1,041,49

1 848,356 804,822 792,148 665,883 818,872 791,306 568,812 776,904 748,377 690,052 617,199 
            

Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 
655,059 619,274 726,118 552,299 598,144 433,800 488,807 526,958 387,644 0 414,853 735,716 

            
Oct-09 Nov-09 Dec-09 Jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 

808,322 636,306 727,492 391,898 695,343 802,656 894,731 962,121 1,257,977 1,314,92
4 1,041,495 1,136,547 

            
Oct-10 Nov-10 Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 
956,567 705,805 849,712 811,679 668,281 1,090,348 817,325 900,338 916,552 784,369 652,524 733,456 

            
Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 
748,102 658,250 684,903 865,453 725,000* 730,000* 980,000* 630,000* 0 0 0 349,012 

            
Oct-12 Nov-12 Dec-12 Jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13 Sep-13 
617,037 607,610 560,436 869,710 751,213 641,708 699,776 746,885 392,719 962,890 843,913 716,057 

            
Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 
813,974 727,442 706,416 552,657 738,691 844,095 811,346 972,913 611,505 626,253 573,601 575,376 

            
Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 

440,877 572,479 634,890 614,073 516,592 1,111,859 1,108,336 822,637 1,020,313 1,002,88
7 951,758 306,467 

            
Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 
128,586 209,088 120,234 454,444 1,028,210 1,201,904 1,224,064 1,094,528 792,311 844,916 1,032,732 805,728 

            
Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 
890,892 617,570 353,327 544,543 745,790 550,555 454,860 896,514 890,391 528,538 195,198 961,324 

            
Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 
517,945 368,318 453,155 325,566 1,607,996 1,319,474 630,888 403,369 329,448 

*Indicates Estimate 
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Water Discharge Location and Volume (Gallons) 

Month Harrison Bayou LHAAP-18/24 
Sprinklers INF Pond INF Pond to 

Harrison Bayou 

Contract 
Hauled 
Off-Site 

Dec-16 0 236,688 0 0 0 
Jan-17 0 0 0 0 0 
Feb-17 0 0 0 0 14,355 
Mar-17 127,242 0 0 0 14,400 
Apr-17 113,038 0 236,821 0 0 
May-17 205,665 0 534,155 0 0 
Jun-17 467,830 0 294,550 490,574 0 
Jul-17 0 0 528,538 0 0 

Aug-17 0 0 195,197 0 0 
Sep-17 0 0 309,980 651,434 0 
Oct-17 0 0 517,945 0 0 
Nov-17 0 0 368,318 0 0 
Dec-17 0 0 453,155 560,350 0 
Jan-18 325,566 0 253,177 325,566 0 
Feb-18 1,607,996 0 62,017 1,430,634 0 
Mar-18 1,319,474 0 0 870,816 0 
Apr-18 630,888 0 0 630,888 0 
May-18 403,369 0 0 403,369 0 
June-18 193,669 0 135,779 0 0 

 

00906515



Harrison Bayou and Goose Prairie Creek – Perchlorate Data 
Surface water samples are collected quarterly from each location in Harrison Bayou and Goose Prairie 

Creek, unless the sampling location is dry. 
Surface Water Sample Data (in micrograms per liter) 

Quarter 3rd 4th 1st  2nd 3rd 4th 1st  2nd 3rd 4th 1st  
Creek 

Sample 
ID 

Jul 
1999 

Sep 
1999 

Feb 
2000 

Apr 
2000 

Aug 
2000 

Dec 
2000 

Feb 
2001 

Apr 
2001 

July 
2001 

Oct 
2001 

Jan 
2002 

GPW-1 <1.0U - 4 <4.0 U <4.0 U <4.0 U - 2.65 <4.0 U <4.0 U <4.0 U 
GPW-3 <1.0U <4.0 U 17 8 <4.0 U <4.0 U - 2.28 <4.0 U <4.0 U <4.0 U 
HBW-1 - <80.0 U 310 23 - - <4.0 U - <4.0 U <4.0 U <4.0 U 
HBW-7 - <8.0 U 370 110 - - <4.0 U - <4.0 U <4.0 U <4.0 U 
HBW-10 - <8.0 U 905 650 <4.0 U - <4.0 U - <4.0 U - - 
            

Quarter 2nd 3rd 4th 1st  2nd 3rd 3rd 4th 2nd 3rd 4th 
Creek 

Sample 
ID 

June 
2002 

Sept 
2002 

Dec 
2002 

Feb 
2003 

June 
2003 

Aug 
2003 

July 
2004 

Dec 
2006 

May 
2007 

Aug 
2007 

Dec 
2007 

GPW-1 <4.0 U <4.0 U 18.3 18.6 59.9 - 2.25 - <1.0 U <1.0 U 10.7 
GPW-3 <4.0 U <4.0 U 5.49 12.6 14.7 - 2.2 - <1.0 U <1.0 U 7.48 
HBW-1 <4.0 U <4.0 U <4.0 U - <4.0 U 99.3 <0.2U <1.0 U <1.0 U 122 <1.0 U 
HBW-7 <4.0 U <4.0 U <4.0 U - <4.0 U <4.0 U <0.2U <1.0 U <1.0 U 1.02 <1.0 U 
HBW-10 <4.0 U <4.0 U <4.0 U - <4.0 U - <0.2U <1.0 U <1.0 U <1.0 U <1.0 U 
            

Quarter 1st  2nd 3rd 4th 2nd 3rd 3rd 3rd 4th 1st  2nd 
Creek 

Sample 
ID 

Mar 
2008 

Jun 
2008 

Sep 
2008 

Dec 
2008 

May 
2009 

Jul 
2009 

Aug 
2009 

Sep 
2009 

Dec 
2009 

Mar 
2010 

Jun 
2010 

GPW-1 27 <0.5U <0.5U <0.22U 16 <4U NS <1.2U 3.7 1.3J <0.6U 
GPW-3 21.9 9.42 1.1 <0.22U 8.9 <4U NS <0.6U 2.8 1.8J <0.6U 
HBW-1 <0.5U <0.5U <0.5U <0.22U <0.55U <4U NS <1.5U <0.275U 1.5U <0.6U 
HBW-7 <0.5U <0.5U <0.5U <0.22U <0.55U <4U 24 <1.2U <0.275U 1.5U <0.6U 
HBW-10 <0.5U <0.5U <0.5U <0.22U <0.55U <4U NS <1.5U <0.275U 1.2U <0.6U 
            

Quarter 3rd 4th 1st  2nd 3rd 4th 1st  2nd 3rd 4th 1st  
Creek 

Sample 
ID 

Sep 
2010 

Dec 
2010 

Mar 
2011 

Jun 
2011 

Sep 
2011 

Dec 
2011 

Mar 
2012 

Jun 
2012 

Not 
Applicabl

e 

Jan & 
Feb 
2013 

Mar 
2013 

GPW-1 dry <0.1U 8.7 dry dry 1.76 0.163J dry NS 1.65 0.735 
GPW-3 dry 0.199J 0.673 dry dry 1.31 0.261 dry NS 1.74 0.754 
HBW-1 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U 
HBW-7 dry <0.1U <0.2U dry dry 0.171J 0.1U dry NS <0.2U <0.2U 
HBW-10 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U 
            

Quarter 2nd 3rd 4th 1st  2nd  3nd  4th 1st 2nd  3rd  4th 
Creek 

Sample 
ID 

Jun 
2013 

Sept 
2013 

Dec 
2013 

Feb 
2014 

May 
2014 

Aug 
2014 

Nov 
2014 

Feb 
2015 

May 
2015 

Aug 
2015 

Nov 
2015 

GPW-1 dry <0.2 U dry 0.766 dry dry 0.244 J 0.311 J 0.156J dry 0.142 J 
GPW-3 dry <0.2 U dry 1.15 dry dry 0.276 J 0.344 J dry dry 0.311 J 
HBW-1 <0.2U <0.2 U dry <0.2 U dry dry <0.2 U <0.2 U dry dry <0.2 U 
HBW-7 <0.2U <0.2 U dry 0.201 J dry dry <0.2 U 0.124 J dry dry <0.2 U 
HBW-10 <0.2U <0.2 U dry <0.2 U dry dry <0.2 U <0.2 U dry dry <0.2 U 
             

Quarter 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 
Creek 

Sample 
ID 

Feb 
2016 

May 
2016 

Aug 
2016 

Nov 
2016 

Feb 
2017 

May 
2017 

Aug 
2017 

Dec 
2017 

Mar 
2018 

Jun 
2018 

GPW-1 0.447 6.59 <0.2 U 0.301 J <1 U 0.263 dry <4.0 U <4.0 U dry 
GPW-3 0.474 0.457 0.141 0.563 <1 U 0.274 dry <4.0 U <4.0 U dry 
HBW-1 <0.2 U <0.2 U <0.2 U <0.2 U <1 U <0.2 U <0.2 U 1.1 J <4.0 U dry 
HBW-7 <0.2 U <0.2 U <0.2 U 0.318 J <1 U 0.155 <0.2 U <4.0 U <4.0 U dry 
HBW-10 <0.2 U <0.2 U <0.2 U <0.2 U <1 U <0.2 U 0.111J <4.0 U <4.0 U dry 

NS – not sampled  U – non-detect J – Estimated Dry – no surface water 
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Longhorn Army Ammuntion Plant Creek Sampling Locations 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951 

October 23, 2018 

DAIM-ODB-LO 

Mr. Rich Mayer 
US Environmental Protection Agency 
Federal Facilities Section R6 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re:   Draft Final 4th Annual Remedial Action Operations Report (November 2017 and 
June/July 2018) LHAAP-35A (58), Shops Area Longhorn Army Ammunition Plant, 
Karnack, Texas, October 2018 

Dear Mr. Mayer, 

The above-referenced document is being transmitted to you for your records and includes 
revisions based upon your comments on the Draft.  In accordance with the FFA, the Draft Final 
will be considered Final after 30 days without further comment.  

The document was revised by Bhate Environmental Associates, Inc., (Bhate) on behalf of the 
Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that Kim 
Nemmers, Bhate’s Project Manager, be copied on any communications related to the project. 

The point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or 
by email at rose.m.zeiler.civ@mail.mil. 

Sincerely, 

Rose M. Zeiler, Ph.D. 
Longhorn AAP Site Manager 

Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
P. Bruckwicki, Caddo Lake NWR, TX 
A. Williams, USACE, Fort Worth District (Located in Tulsa, OK) 
N. Smith, USAEC, San Antonio, TX 
K. Nemmers, Bhate, Lakewood, CO (for project files) 

00906519
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
                         October 23, 2018 

 
DAIM-ODB-LO 
 
Ms. April Palmie 
Texas Commission on Environmental Quality Superfund Section, MC-136 
12100 Park 35 Circle, Bldg D 
Austin, TX 78753 
 
Re:   Draft Final 4th Annual Remedial Action Operations Report (November 2017 and 

June/July 2018) LHAAP-35A (58), Shops Area Longhorn Army Ammunition Plant, 
Karnack, Texas, October 2018 

 
Dear Ms. Palmie, 
 
The above-referenced document is being transmitted to you for your records and includes 
revisions based upon your comments on the Draft.  In accordance with the FFA, the Draft Final 
will be considered Final after 30 days without further comment.  
 
The document was revised by Bhate Environmental Associates, Inc., (Bhate) on behalf of the 
Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that Kim 
Nemmers, Bhate’s Project Manager, be copied on any communications related to the project. 
 
The point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or 
by email at rose.m.zeiler.civ@mail.mil. 
 
      Sincerely, 
       
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
 
Copies furnished: 
R. Mayer, USEPA Region 6, Dallas, TX   
P. Bruckwicki, Caddo Lake NWR, TX 
A. Williams, USACE, Fort Worth District, (Located in Tulsa, OK) 
N. Smith, USAEC, San Antonio, TX 
K. Nemmers, Bhate, Lakewood, CO (for project files) 
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Responses to Comments on 
Draft 4th Annual Remedial Action Operations (November 2017 to June/July 2018) at LHAAP-35A(58), Shops Area 

Longhorn Ammunition Plant, Karnack, Texas 
September 2018 

 
1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 

2. Commenter Agrees (A) with response or Does not Agree (D) with response. 

Page 1 of 2 

 
Comment 

# 
Section/ 

Paragraph 
Comment 

(October 16, 2018) 
C, D, E 
or X1 

Response 
(October 18, 2018) 

A or 
D2 Comment C, D, E 

or X1 Response A or 
D2 

Reviewer: April Palmie, TCEQ 
Respondent: Kim Nemmers, Bhate 

1 

1.2, 1-2 First paragraph, sentence beginning “This ESD…” 

This sentence is overly specific. I suggest using just the 
final date of the ESD (not signature dates). If you 
choose not to simplify the sentence, add TCEQ 
concurrence date. 

C 

The following sentence will be added to the 
paragraph: 
The Texas Commission on Environmental 
Quality provided a concurrence letter for the 
ESD on 23 April 2018.   

          

2 
1.4, 1-6 Last paragraph 

I think the reference should be revised to point to the 
ROD for 03 and ESD for 35A(58). 

C 
The LHAAP-03 ROD will be added to Sections 
1.1, 1.4, and 6.           

3 Figure 2 Add the Land Use Control (LUC) boundary to the 
legend and remove the pop-out label. C The LUC boundary will be presented in the 

legend instead of as a pop-out label.      

4 Figure 8 LHSMW07 – Please revise the scales for groundwater 
level so they are the same range. C The scales will be revised to be the same for 

LHSMW07.      

  END of TCEQ Comments        
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Responses to Comments on 
Draft 4th Annual Remedial Action Operations (November 2017 to June/July 2018) at LHAAP-35A(58), Shops Area 

Longhorn Ammunition Plant, Karnack, Texas 
September 2018 

 
1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 

2. Commenter Agrees (A) with response or Does not Agree (D) with response. 

Page 2 of 2 

 
Comment 

# 
Section/ 

Paragraph 
Comment 

(October 10, 2018) 
C, D, E 
or X1 

Response 
(October 18, 2018) 

A or 
D2 Comment C, D, E 

or X1 Response A or 
D2 

Reviewer: Richard Mayer, USEPA, Region 6 
Respondent: Kim Nemmers, Bhate 

1 Appendix C 

The groundwater sample collection forms 
indicate that for most the wells sampled the 
contaminant 1,4-dioxane was analyzed; 
however, there are no results shown for this 
contaminant in the tables.  Please include the 
results for 1,4-dioxane.  Also, please include the 
pump placement vertical depth for each well. 
This information has been included in previous 
groundwater sampling events. 

D 

The 1,4-dioxane data was collected in support of the 
Five Year Review for LHAAP-58 and was not 
presented in the 4th Year RAO Report.  The data will 
be evaluated during the 2018 Five Year Review 
process to determine whether the LHAAP-58 remedy 
remains protective. 
 
Pump placement vertical depth was not recorded 
during the Year 4 RA-O sampling but will be 
documented in future years.             

2 Appendix F EPA did not see the regression analysis for 
monitoring wells 35AWW20 and LHSMW07. C 

The regression analysis for wells 35AWW20 and 
LHSMW07 will be included in Appendix F of the Draft 
Final Report.             

  END of EPA Comments        
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ACRONYMS AND ABBREVIATIONS 
< Less than 

% Percent 

AECOM AECOM Technical Services, Inc. 

APTIM  APTIM Federal Services, LLC 

bgs Below ground surface 

Bhate Bhate Environmental Associates, Inc. 

COC Contaminant of concern 

CSM Conceptual Site Model 

DCA Dichloroethane 

DCE Dichloroethene 

DHB Dehalobacter  

DHC Dehalococcoides 

DO Dissolved oxygen  

EISB Enhanced In-situ Bioremediation 

ESD Explanation of Significant Differences  

ft Feet (or foot) 

HPLC High Performance Liquid Chromatography 

IWWP Installation-Wide Work Plan  

J Data qualifier denoting an estimated concentration  

LHAAP Longhorn Army Ammunition Plant 

LUC Land Use Control 

MC Methylene chloride 

MCL Maximum contaminant level 

µg/L Micrograms per liter 

mg/L Milligrams per liter 

mL Milliliter  

MNA Monitored Natural Attenuation 

MSC Medium-specific concentration 
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msl Mean sea level 

mV Millivolt  

No. Number 

ORP Oxidation-reduction potential  

PCE Tetrachloroethene 

PCB Polychlorinated biphenyls 

pH Potential of hydrogen  

RA(O) Remedial Action Operation 

RAO Remedial Action Objective 

RACR Remedial Action Completion Report  

RAWP Remedial Action Work Plan 

RD Remedial Design 

ROD Record of Decision 

Shaw Shaw Environmental, Inc. 

SIM Selected Ion Monitoring 

SVOC Semi-volatile Organic Compound 

TCA Trichloroethane 

TCE Trichloroethene  

TOC Total organic carbon 

U.S. United States 

USACE U.S. Army Corps of Engineers 

USEPA U.S. Environmental Protection Agency 

VC Vinyl chloride 

VFA Volatile Fatty Acids 

VOC Volatile Organic Compound 
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1 INTRODUCTION 
The United States (U.S.) Army Corps of Engineers (USACE), Tulsa District, contracted Bhate 
Environmental Associates, Inc. (Bhate), to perform remedial actions at multiple sites at the 
former Longhorn Army Ammunition Plant (LHAAP) in Karnack, Texas, under the Huntsville 
District’s Architect-Engineer Indefinite Delivery Contract Number (No.) W9128F-13-D-0012, 
Delivery Order No. W912BV17F0150.  Bhate is performing groundwater and surface water 
monitoring as part of Remedial Action Operations (RA(O)s) for the Enhanced In-situ 
Bioremediation (EISB) and Monitored Natural Attenuation (MNA) groundwater remedy at site 
LHAAP-35A (58).  Remedial activities are required under the Record of Decision (ROD) issued for 
the LHAAP-35A (58) site in September 2010 (Shaw Environmental, Inc. [Shaw], September 2010).   

The Remedial Action Work Plan (RAWP) for the entire site was prepared in August 2013 in 
accordance with the ROD and was implemented in September 2013 (AECOM Technical Services, 
Inc. [AECOM], August 2013).  Within the eastern plume, EISB was performed in September 2013.  
The MNA remedy for the western plume at this site, as presented in the ROD, calls for an 
evaluation of the remedy after 2 years of implementation.  The ROD also provides for 
implementation of a contingency remedy to enhance MNA if MNA is found to be ineffective.  
RA(O) implementation for the western plume was completed between October 2013 and 
October 2015 and the 2nd year RA(O) report was finalized in May 2016 (AECOM, May 2016).  After 
2 years of MNA, the 2nd year RA(O) report concluded that MNA is ineffective and implementation 
of a contingency remedy is appropriate.  A RAWP for the contingency remedy for the western 
plume was developed and finalized (Bhate, January 2018).  The contingency remedy for the 
western plume is EISB injections, which were completed in March and April 2018 as documented 
in the Remedial Action Completion Report (RACR) (Bhate, August 2018). 

Groundwater monitoring at LHAAP-35A (58) was conducted quarterly following EISB injections 
at the eastern plume for 2 years and is now semi-annual.  The contingency remedy within the 
western plume requires that quarterly sampling be completed in select performance monitoring 
wells for 2 years.  This report includes the first quarterly sampling event in the western plume 
completed in July 2018, with future quarterly events to be included in the Annual RA(O) Reports.  
This RA(O) report documents the 4th year of RA(O) implementation and summarizes the Land Use 
Control (LUC) compliance inspection; monitoring well inspection, maintenance, and repair 
activities; results of groundwater and surface water sampling; and an evaluation of EISB and MNA 
between November 2017 and July 2018.   

LHAAP is located in east-central Texas in the northeastern corner of Harrison County between 
State Highway 43 in Karnack, Texas, and the western shore of Caddo Lake (Figure 1).  The nearest 
cities are Marshall, Texas, approximately 14 miles to the southwest, and Shreveport, Louisiana, 
approximately 40 miles to the east.  Caddo Lake is a large freshwater lake that bounds LHAAP to 
the north and east.  The eastern fence of the LHAAP installation is 3.5 miles from the Texas-
Louisiana border (AECOM, May 2016). 
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1.1 Remedial Action Objectives 

The Remedial Action Objectives (RAOs) for LHAAP-35A (58), consistent with the reasonably 
anticipated future use of the site as a national wildlife refuge, are: 

• Protection of human health by preventing human exposure to the contaminated 
groundwater; 

• Protection of human health and the environment by preventing contaminated groundwater 
from migrating into nearby surface water; and, 

• Returning groundwater to its potential beneficial use as a drinking water source, wherever 
practicable. 

An Explanation of Significant Differences (ESD) was prepared and finalized for LHAAP-35A (58), 
Shops Area, Group 4 (Bhate/APTIM Federal Services, LLC [APTIM], July 2018) to formalize that 
the LUCs and groundwater monitoring required for LHAAP-03, a small site entirely contained in 
the LHAAP-35A (58) eastern Volatile Organic Compound (VOC) and LUC boundaries, will be 
captured under LHAAP-35A (58).  The soil at LHAAP-03 is addressed in the Final ROD for LHAAP-
03 (Bhate/APTIM, June 2018).  Specifically, arsenic will be sampled as a component of the LHAAP-
35A (58) groundwater monitoring program and evaluated to determine if arsenic is present due 
to a release or due to geochemical conditions.  The ESD identifies that well 03WW01 be sampled 
for arsenic within the LHAAP-35A (58) RA(O).  The ESD also clarifies that LUCs will remain in place 
until the levels of the contaminants of concern (COCs) in soil and groundwater allow for 
unrestricted use and unlimited exposure.  The ESD was signed by the Army on 19 July 2018, and 
by the U.S. Environmental Protection Agency (USEPA) on 5 September 2018 (Bhate/APTIM, July 
2018).   

1.2 Performance Objectives 

The LHAAP-35A (58) site has groundwater plumes in two distinct areas: 1) eastern plume and 2) 
western plume.  The current remedies selected for the two areas are: LUC; EISB in the area of 
highest levels of contamination; and MNA for the remainder of the plume, beyond the influence 
of the EISB treatment area.  The ROD for LHAAP-35A (58) specified the implementation of MNA 
as the selected remedy for the western plume and that if MNA is found to be ineffective, a 
contingency remedy of EISB to enhance MNA would be implemented and documented in an ESD 
(Shaw, September 2010).  Per the 2nd Annual RA(O) Report for LHAAP-35A (58) (AECOM, May 
2016), an ESD was prepared for implementation of the contingency remedy of EISB within the 
western plume (Bhate, March 2018).  This ESD was signed by the Army on 27 March 2018, and 
the USEPA on 13 April 2018.  The Texas Commission on Environmental Quality provided a 
concurrence letter for the ESD on 23 April 2018.  EISB was implemented as a contingency remedy 
within the western plume during this 4th year of RA(O).  EISB was previously completed in the 
eastern plume in 2013.   
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The performance objectives at LHAAP-35A (58) consist of two components: physical inspections 
and groundwater/surface water monitoring.  As a component of the LUC implementation, a civil 
survey of the LUC boundary was conducted in November 2014 and recorded in the Harrison 
County Courthouse in March 2015 (AECOM, May 2016).  Physical inspections are conducted 
annually to confirm compliance with the LUC objectives.  These objectives include preventing 
human exposure to groundwater contamination at levels that pose an unacceptable risk to a 
future maintenance worker and ensuring that there is no withdrawal or use of groundwater from 
the site for anything other than environmental monitoring and testing until the cleanup levels 
are attained.  Groundwater monitoring conducted at the site since October 2013 will be included 
in the facility-wide Longhorn Five-Year Review. 

Groundwater and surface water monitoring is being performed to demonstrate that EISB in 
conjunction with MNA of the eastern and western plumes are effective remedies to:  

• Detect changes in environmental conditions that may reduce the efficacy of the remedial 
processes,  

• Identify potentially toxic and/or mobile transformation products,  

• Verify that the plumes are not expanding,  

• Verify that no unacceptable impacts to downgradient receptors are occurring, such as 
discharges of contaminated groundwater to surface water, 

• Detect new releases of contaminants to the environment that could impact the 
effectiveness of the remedies, and  

• Verify attainment of the RAOs. 

Groundwater monitoring completed as part of the 4th year of RA(O) activities consisted of two 
semi-annual groundwater sampling events at 21 wells in the shallow zone and 2 wells in the 
intermediate zone.  During the June/July 2018 sampling event, two additional, newly installed 
shallow monitoring wells (35AWW23 and 35AWW24) were also sampled per the Western Plume 
Contingency RAWP (Bhate, January 2018).  As documented in the Draft Final Western Plume 
Contingency RACR (Bhate, August 2018), the western plume received EISB treatment in the 
March and April 2018 timeframe.  The data collected in November 2017 was prior to the western 
plume receiving this treatment; however, the June/July 2018 data is post-EISB treatment.  In 
March 2018, baseline groundwater samples were collected within the western plume per the 
Western Plume Contingency RAWP (Bhate, January 2018) and as documented in the RACR 
(Bhate, August 2018).  Quarterly sampling of the western plume is required for 2 years following 
the EISB treatment and will continue for those 2 years while semi-annual groundwater sampling 
will continue within the eastern plume.  Semi-annual surface water sampling at 35ASW03, 
located adjacent to the western groundwater plume in a ditch that runs parallel to 4th Street, was 
not completed due to dry conditions in this creek during the period included in this 4th Year RA(O).  
Further, surface water samples are only collected if groundwater elevation is at or above the 
bottom of the ditch, which was not supported by groundwater level measurements. 
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1.3 Site Description 

The LHAAP-35A (58) site, also known as the Shops Area, is located in the north-central portion of 
LHAAP and currently covers an area of approximately 11 acres (Figure 1) (Shaw, September 
2010).  The surface features include asphalt-paved roads, a parking area, and areas that are 
wooded and overgrown with grasses and other vegetation (Figure 2).  The topography is 
relatively flat with the surface drainage flowing into the tributaries of Goose Prairie Creek, which 
eventually discharges into Caddo Lake. 

The Shops Area, which is now designated as LHAAP-35A (58), was established in 1942 as part of 
the installation’s initial construction (Shaw, September 2011).  The facility was used to provide 
plant-operated laundry, automotive, woodworking, metalworking, painting, refrigeration, and 
electrical services.  The site was active throughout the LHAAP’s mission and was deactivated 
along with the rest of the installation in 1996-1997.  The LHAAP-35A (58) site boundary has 
changed over the years.  Earlier investigations for LHAAP-35A (58) were performed in areas to 
the south that are no longer included within the site boundary (AECOM, May 2016).  LHAAP-35A 
(58) encompasses the following sites:  

• LHAAP-02, vacuum truck overnight parking  

• LHAAP-03, the Paint Shop Building 722 (waste collection)  

• LHAAP-60, Former Storage Building 714  

• LHAAP-68, a mobile storage tank parking area 

• LHAAP-69, service station with underground storage tanks 

The following sites were within the historical LHAAP-35A (58) site boundary, but are not included 
within the current site boundary: 

• LHAAP-04, former Pilot Wastewater Treatment Plant 

• LHAAP-56, a vehicle wash rack and oil/water separator, Building 744-A 

• LHAAP-59, Storage Building 725 

• LHAAP-60, Building 411 

• LHAAP-61, Water Treatment Plant 

• LHAAP-66, 405-L Transformer Yard 

The following sites are within the LUC boundary for LHAAP-35A (58): 

• LHAAP-02, vacuum truck overnight parking  

• LHAAP-03, the Paint Shop Building 722 (waste collection)  

• LHAAP-56, a vehicle wash rack and oil/water separator, Building 744-A 

• LHAAP-59, Storage Building 725 

• LHAAP-60, Former Storage Building 714  
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• LHAAP-65, Former Building 209 (flammable materials storehouse) 

• LHAAP-68, a mobile storage tank parking area  

• LHAAP-69, service station with underground storage tanks 

LHAAP-60, Building 411, which is located within the historical site boundary of LHAAP-35A (58) is 
included within the LUC boundary for LHAAP-04. 

1.4 Conceptual Site Model 

Much of the following conceptual site model (CSM) information has previously been presented 
in the 2nd Annual RA(O) Report (January 2015 – October 2015) (AECOM, May 2016).  No changes 
to this CSM were identified based upon the 4th Annual RA(O) Report.  Figure 3 presents the CSM 
from the ROD (Shaw, September 2010).  Between 1992 and 2008, multiple investigations were 
conducted in a phased approach to evaluate the nature and extent of contamination at the 
LHAAP-35A (58) site.  The findings from these investigations were that the shallow zone 
groundwater was impacted with VOCs, while the soil and former sump/waste rack sump areas 
(LHAAP-56) posed no unacceptable threat to human health or the environment (Shaw, 
September 2011).  Figure 2 shows the locations of all the shallow, intermediate, and deep zone 
monitoring wells, as well as surface water sampling locations, present at the site.  The sources of 
contamination at LHAAP-35A (58) were surface spills associated with the various support services 
that occurred in the area.  The spills resulted in minor soil contamination and the COCs released 
to the surface soil subsequently migrated downward through leaching, to the groundwater.   

Overland flow does not appear to be a complete pathway for migration of contaminants to 
surface water, as none of the COCs (VOCs, Semi-volatile Organic Compounds [SVOCs], explosives, 
pesticides, or polychlorinated biphenyls [PCBs]) were detected in water samples from the on-site 
ditch.  Likewise, no VOCs, SVOCs, explosives, or pesticides were detected in samples of the ditch 
sediment.  Some metals were detected in surface water and sediment at concentrations in the 
naturally occurring background range.   

Investigation results indicate that the shallow zone groundwater is impacted with VOCs, but soil 
and former sump/waste rack areas pose no unacceptable risk to human health or the 
environment (Shaw, September 2011).  There have been no previous remedial actions at LHAAP-
35A (58).  The nearest surface water body to LHAAP-35A (58) is a ditch that runs parallel to 4th 
Street on the western boundary of the site and flows to the southeast.  The depth of groundwater 
in wells adjacent to the ditch is well below the bottom of the ditch at 18 to 25 feet below ground 
surface (ft bgs) (e.g., in wells 35AWW16, 35AWW18, and LHSMW07).   

The potentially complete exposure pathways are groundwater use as drinking water and 
potential migration of impacted groundwater into surface water.  Shallow groundwater is not 
used as drinking water at the refuge and this potential exposure pathway is eliminated from any 
hypothetical future receptor because LUCs are in place that prohibit the use of groundwater for 
any purpose other than for environmental monitoring and testing.  Figure 2 shows the 
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groundwater use restrictions area established for this site.  The exposure pathway from drinking 
water continues to be incomplete based on the site inspection completed in August 2018 
(documented in Appendix A).  Based upon groundwater elevation data collected, surface water 
is not being impacted by the groundwater. 

The hydrogeology beneath the site, as presented in the Draft Final RACR (AECOM, October 2015), 
consists of three water-bearing zones; identified as shallow, intermediate, and deep.  The shallow 
zone extends to approximately 40 ft bgs.  The lithology of the shallow zone is characterized by 
discontinuous layers of fine grained soils consisting of interbedded silt, sand, and clay.  According 
to the groundwater gauging data conducted in October 2013 (First Performance Monitoring 
Sampling Event), the depth to groundwater ranged from 17.53 ft bgs to 30.13 ft bgs.  
Groundwater elevations in the shallow zone in October 2013 ranged from 184.21 ft above mean 
sea level (msl) to 202.32 ft above msl. 

Data from boring log 35AWW02, which was drilled in the deep zone to a depth of 140 ft bgs, and 
35AWW05, which was drilled in the intermediate zone to a depth of 75.75 ft bgs, indicate the 
soils in the intermediate and deep zones consist mostly of clay with the occasional presence of 
silt and sand layers.  The occurrence of predominantly clay soil beneath the shallow zone impedes 
the vertical migration of groundwater, which is corroborated by the difference in groundwater 
elevations between the shallow zone and the intermediate and deep zones (AECOM, May 2016).  
Based on groundwater surface measurements obtained in October 2013, groundwater elevation 
for the intermediate zone was approximately 178 ft above msl, and the elevation of deep zone 
groundwater was 175.75 ft above msl. 

Based on previous investigations, the shallow groundwater COCs at LHAAP-35A (58) are 
tetrachloroethene (PCE); trichloroethene (TCE); 1,1,2-trichloroethane (TCA); 1,1-dichloroethene 
(1,1-DCE); 1,2-dichloroethane (1,2-DCA); cis-1,2-dichloroethene (cis-1,2-DCE); trans-1,2-
dichloroethene (trans-1,2-DCE); vinyl chloride (VC); methylene chloride (MC); and benzene.  In 
addition, low concentrations of 1,1-DCA were detected in the shallow zone groundwater, but 
were below the groundwater medium-specific concentration (MSC) so 1,1-DCA is not considered 
a groundwater COC at this site.  No COCs were detected in samples from the intermediate and 
deep groundwater zones. 

Although arsenic has not been designated as a COC, it is included in the shallow zone 
groundwater monitoring program in accordance with the Revised Technical Memorandum, Steps 
to Remedy-in-Place for LHAAP-03/LHAAP-58 (AECOM, November 2012) and the 2013 RAWP 
(AECOM, August 2013).  As noted previously in Section 1.1, arsenic will also be included in the 
groundwater monitoring program per the LHAAP-35A(58) Final ESD for LHAAP-03 groundwater 
(Bhate/APTIM, July 2018) and Final ROD for LHAAP-03 (Bhate/APTIM, June 2018). 

00906536



4TH ANNUAL RA(O) REPORT 
LHAAP-35A (58) SHOPS AREA 

 
October 2018  2-1 

 

2 SITE ACTIVITIES AT LHAAP-35A (58) 

2.1 Annual LUC Compliance Inspection, Maintenance, and Repairs 

2.1.1 Annual LUC Compliance Inspection 

The objectives of the LUCs at LHAAP-35A (58) are to prevent human exposure to groundwater 
contamination presenting an unacceptable risk to human health, and to ensure that there is no 
withdrawal or use of groundwater beneath the site for any purpose other than environmental 
monitoring and testing until the cleanup levels are attained (AECOM, August 2013).  A restriction 
prohibiting residential use of groundwater will remain in effect until COC concentrations in 
groundwater and soil are reduced to levels that allow unrestricted use and unlimited exposure.  
Notices of the groundwater use restrictions accompany all property transfer documents and 
were recorded at the Harrison County Courthouse in March 2015 in accordance with the Texas 
Administrative Code Title 30, §335.566.  Additional details regarding the implementation of the 
LUC are presented in the RACR (AECOM, October 2015). 

The annual LUC compliance inspection for LHAAP-35A (58) was performed on August 15, 2018.  
The Annual Land Use Control Compliance Certification Documentation form for the 4th year RA(O) 
period is presented in Appendix A.  Aside from minor painting of one monitoring well, no 
compliance issues or concerns were noted during the annual inspection in 2018. 

2.1.2 Well Field Operation & Maintenance 

Inspections of the conditions/integrity of monitoring wells are conducted during each sampling 
event and the information is recorded on the field sampling forms.  Maintenance or repairs are 
performed as needed, based on observed conditions.  For the 4th annual reporting period, 
monitoring well 35AWW04 requires painting.  Mowing the area to control brush and weeds is 
conducted on a routine basis and as needed to allow access to the wells, typically before sampling 
events.  During the 4th annual reporting period, mowing was conducted twice, in November 2017 
and in June 2018.  Appendix B provides photos of the current monitoring well conditions, and 
Appendix C provides information about the individual well surface conditions observed during 
the two sampling events during this reporting period.   

2.2 Groundwater Monitoring for MNA 

During the 4th year RA(O), 26 monitoring wells were gauged for depth to water in November 2017 
and 24 monitoring wells were gauged for depth to water in June/July 2018.  The RAWP (AECOM, 
August 2013) proposed inclusion of 20 monitoring wells in the MNA program (18 shallow 
groundwater zone wells [35AWW06, 35AWW08, 35AWW10, 35AWW11, 35AWW12, 35AWW13, 
35AWW14, 35AWW15, 35AWW16, 35AWW17, 35AWW18, 35AWW19, 35AWW20, 35AWW21, 
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35AWW22, LHSMW04, LHSMW06, and LHSMW07] and 2 intermediate groundwater zone wells 
[35AWW01 and 35AWW05]).   

The following 22 shallow zone wells were sampled in November 2017:  03WW01, 1004TW001, 
35AWW06, 35AWW07R, 35AWW08, 35AWW09, 35AWW10, 35AWW11, 35AWW12, 35AWW13, 
35AWW14, 35AWW15, 35AWW16, 35AWW17, 35AWW18, 35AWW19, 35AWW20, 35AWW21, 
35AWW22, LHSMW03, LHSMW06, and LHSMW07.  Monitoring wells 03WW01 and 35AWW09 
were not included in the monitoring program per the RAWP (AECOM, August 2013).  These wells 
are located within the EISB treatment area of the eastern groundwater plume and were added 
to the monitoring program during the 1st year monitoring period.  LHSMW04 was dry in 
November 2017 and June/July 2018 and, therefore, not sampled during the Year 4 RA(O) event.  
LHSMW04 was also dry the previous year in October 2016, and as a result wasn’t sampled in 2016 
either.  Two intermediate groundwater zone wells (35AWW01 and 35AWW05) were sampled in 
November 2017.  Before collecting groundwater samples, the wells were gauged using a water 
level probe and the depth to water was recorded to the nearest 0.01 ft from the top of casing.  
Groundwater samples were collected using the low-flow sampling technique described in the 
Groundwater Sampling Procedures in the Installation-Wide Work Plan (IWWP) (AECOM, July 
2014) for the November 2017 sampling event.  After water quality parameters stabilized and 
were within acceptable ranges, samples were collected at the same low flow rate.  The samples 
were analyzed by ALS Environmental for alkalinity (SM2320B); phosphorus (E365.3); dissolved 
gases (RSK-175); Total Organic Carbon (E415.1); VOCs (SW8260C); ferrous iron (SM3500-Fe); total 
and dissolved metals (iron and manganese) and total arsenic (SW6020A); chloride, nitrate, nitrite, 
and sulfate (SW9056A); sulfide (E376.1); Volatile Fatty Acids (VFAs) (High Performance Liquid 
Chromatography [HPLC]-METACIDS); dechlorinating bacteria (dehalococcoides 
[DHC]/dehalobacter [DHB]) (CENSUS); and 1,4-dioxane (SW8270D Selected Ion Monitoring 
[SIM]). 

The following 21 shallow zone wells were sampled in June/July 2018:  03WW01, 35AWW06, 
35AWW08, 35AWW09, 35AWW10, 35AWW11, 35AWW12, 35AWW13, 35AWW14, 35AWW15, 
35AWW16, 35AWW17, 35AWW18, 35AWW19, 35AWW20, 35AWW21, 35AWW22, LHSMW06, 
LHSMW07, and newly installed wells 35AWW23 and 35AWW24.  Two intermediate groundwater 
zone wells (35AWW01 and 35AWW05) were sampled in July 2018.  Per the Year 3 RA(O) Report 
(Bhate, April 2018), monitoring wells 1004TW001, 35AWW07R, and LHSMW03 are excluded from 
continued RA(O) sampling following approval of that report in Spring 2018.  Before collecting 
groundwater samples, the wells were gauged using a water level probe and the depth to water 
was recorded to the nearest 0.01 ft from the top of casing.  Groundwater samples were collected 
using the low-flow sampling technique described in the Groundwater Sampling Procedures in the 
IWWP (Bhate, May 2018) for the June/July 2018 sampling event.  After water quality parameters 
stabilized and were within acceptable ranges, samples were collected at the same low flow rate. 
The samples were analyzed by ALS Environmental for alkalinity (SM2320B); phosphorus (E365.3); 
dissolved gases (RSK-175); Total Organic Carbon (E415.1); VOCs (SW8260C); ferrous iron 
(SM3500-Fe); total and dissolved metals (iron and manganese) and total arsenic (SW6020A); 
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chloride, nitrate, nitrite, and sulfate (SW9056A); sulfide (E376.1); VFAs (HPLC-METACIDS); 
dechlorinating bacteria (DHC/DHB) (CENSUS); and 1,4-dioxane (SW8270D SIM). 

A total of six wells within the western plume are required to be sampled quarterly for 2 years.  
Per the Western Plume RAWP (Bhate, January 2018), these wells include 35AWW06, 35AWW11, 
35AWW19, 35AWW20, 35AWW23, and LHSMW07.  Each of the western plume wells are 
analyzed for VOCs, MNA parameters, volatile fatty acids, DHB/DHC.  These monitoring wells, 
including new monitoring wells 35AWW23 and 35AWW24, were sampled in March 2018 and July 
2018.  The March 2018 groundwater sampling event was presented in the RACR (Bhate, August 
2018), as the baseline groundwater sampling event completed prior to the Western Plume EISB 
injections.  The results of the March 2018 baseline sampling is described in the remedy 
performance discussions presented in Section 4 of this report.  The July 2018 sampling event is 
the first quarterly sampling event of the required eight events following EISB completed in the 
western plume. 

All LHAAP-35A (58) monitoring wells are depicted in Figure 2.  Table 1 presents the monitoring 
wells that were gauged during the 4th year RA(O) period.  Each of the monitoring wells were 
secure and sampled with no technical issues encountered. 

During the 4 years of RA(O) sampling, only monitoring well LHSMW04, located to the east of the 
eastern groundwater plume, has been periodically dry.  However, the absence of data from this 
well has had no effect on evaluating EISB or MNA.  Monitoring well LHSMW04 is located between 
35AWW09 and 35AWW12 and the results for these two wells provide ample data to evaluate 
this area. 

Groundwater sampling forms are presented in Appendix C.  In accordance with the IWWP (Bhate, 
May 2018), photoionization detector readings were not collected during the groundwater 
sampling events.  Chain of custody forms, laboratory reports, and quality control summary 
reports are presented with the laboratory results in Appendix D. 

2.2.1 Groundwater Elevation and Flow Direction 

2.2.1.1 Shallow Groundwater Zone 

Groundwater levels for the 4th year RA(O) were measured in November 2017 and July 2018.  The 
groundwater flow direction in the shallow water bearing unit during the 4th year RA(O) 
monitoring period at LHAAP-35A (58) is interpreted to the southeast in the western portion of 
the site and to the east-southeast in the eastern portion of the site (see Figures 4 and 5).  This 
corresponds well with the flow directions presented in the Remedial Design (RD) document 
(Shaw, September 2011), which was interpreted to the southeast in the westernmost area, and 
to the east for the remainder of the site.  Groundwater elevation data are presented in Table 1. 
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The shallow zone groundwater elevations increased slightly across the site in the majority of 
monitoring wells between November 2017 and June/July 2018.  The greatest increase occurred 
in shallow monitoring well 35AWW18.  A total of six wells had a decrease in groundwater 
elevation with monitoring well LHSMW03 having the greatest decrease.  One monitoring well, 
35AWW21, had no increase or decrease in the groundwater elevation over this same time period. 

2.2.1.2 Intermediate Groundwater Zone 

Wells 35AWW01 and 35AWW05 (Figure 2) are completed in the intermediate groundwater zone.  
Groundwater elevations in each well increased (approximately 1.29 feet or less) between 
November 2017 and July 2018.  The groundwater elevations are presented in Table 1. 

2.2.1.3 Deep Groundwater Zone 

Well 35AWW02 (Figure 2) is screened in the deep groundwater zone.  This well is not included in 
the sampling program, in accordance with the RAWP (AECOM, August 2013).  Therefore, this 
monitoring well was not gauged during the Year 4 RA(O) sampling events.  The groundwater 
elevation at 35AWW02 was relatively static (within 0.44 feet) in measurements between October 
2013 and October 2016 (Table 1). 

2.2.2 Vertical Gradient 

There are two pairs of shallow and intermediate zone co-located wells, which include monitoring 
wells 35AWW08 (shallow) and 35AWW01 (intermediate); and LHSMW07 (shallow) and 
35AWW05 (intermediate).  During the 4th year RA(O) monitoring period, the elevation difference 
between wells 35AWW08 and 35AWW01 was 13.86 in November 2017 and 12.47 in July 2018, 
and between wells LHSMW07 and 35AWW05 was over 26 ft.  These elevation differences are 
consistent with those observed in the first 3 years of RA(O) monitoring.  This difference in 
elevation between the shallow groundwater zone and the intermediate groundwater zone 
indicates that there is hydraulic separation between these two water bearing zones.  Because the 
potentiometric level of the shallow zone groundwater is higher than the potentiometric level of 
the intermediate zone groundwater, a potential downward vertical gradient exists at this site. 

2.3 Groundwater Analytical Results 

2.3.1 Shallow Zone 

The COCs for shallow zone groundwater are 1,1,2-TCA; 1,1-DCE; 1,2-DCA; benzene; cis-1,2-DCE; 
trans-1,2-DCE; TCE; PCE; methylene chloride, and VC (AECOM, May 2016).  Analytical results for 
the November 2017 semi-annual samples are presented in Table 2, and analytical results for the 
July 2018 sampling event are presented in Table 3.  Figures 6 display the COC analytical data for 
November 2017 and July 2018. 
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Twenty-four wells were sampled for COCs during the 4th year RA(O), with the exception of well 
LHSMW04, which was dry during the Year 4 RA(O) sampling events.  Monitoring well 35AWW03 
was also noted as dry but was not planned for sampling.  Select wells were also sampled for MNA 
parameters per the RAWP during the Year 4 RA(O) sampling events.  Further, select wells were 
sampled for 1,4-dioxane and arsenic during the Year 4 RA(O) sampling events.  It should be noted 
that 1,4-dioxane is not a site COC and was analyzed to support the Five Year Review.  Therefore, 
this data is not included in Table 2 but the data is included in the November 2017 laboratory data 
packages. 

During the November 2017 event, wells 35AWW06, 35AWW08, 35AWW09, 35AWW11, 
35AWW14, 35AWW19, 35AWW20, LHSMW06, and LHSMW07 had one or more COCs reported 
at concentrations above the laboratory detection limits.  Only wells 35AWW08, 35AWW09, 
35AWW11, 35AWW14, 35AWW19, 35AWW20, LHSMW06, and LHSMW07 had concentrations of 
COCs exceeding the maximum contaminant levels (MCLs).  In addition, arsenic was analyzed in 
selected wells and was detected above the MCL of 0.01 mg/L in monitoring wells 03WW01 and 
35AWW08.   

During the June/July 2018 event, monitoring wells 03WW01, 35AWW08, 35AWW09, 35AWW11, 
35AWW14, 35AWW18, 35AWW19, 35AWW20, 35AWW23, LHSMW06, and LHSMW07 had one 
or more COCs listed above reported at concentrations above laboratory detection limits.  Only 
wells 03WW01, 35AWW08, 35AWW09, 35AWW11, 35AWW14, 35AWW19, 35AWW20, and 
LHSMW07 had concentrations exceeding COC MCLs.  The only other MCL exceedances were for 
the volatile fatty acid, propionic acid (51 milligrams per liter [mg/L]) in 35AWW06, 35AWW11, 
35AWW23, and LHSMW07.  Propionic acid is present due to fermentation of the carbon substrate 
as part of the reductive dechlorination process. 

Groundwater monitoring well sampling forms were completed for each well sampled and are 
included in Appendix C.  The laboratory analytical results are included in Appendix D. 

2.3.2 Intermediate Zone 

Wells 35AWW01 and 35AWW05 (Figure 2) are completed in the intermediate groundwater zone.  
Both wells were sampled during the 4th year RA(O) monitoring period.  Analytical results for these 
two wells were below laboratory detection limits for all analytes in both the November 2017 and 
July 2018 events.  The laboratory analytical results are shown in Tables 2 and 3 and laboratory 
analytical reports are included in Appendix D. 

2.3.3 Deep Zone 

Well 35AWW02 is completed in the deep groundwater zone.  This well is not included in the 
sampling program in accordance with the 2013 RAWP (AECOM, August 2013) and was not 
sampled during the 4th year RA(O).  Deep well 35AWW02 was sampled only during the October 
2013 sampling event and the COC concentrations were below the laboratory detection limits.  
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The laboratory analytical results for 35AWW02 are included in Table 4 (Historic Monitoring Well 
COC Concentrations). 

2.3.4 Arsenic Monitoring 

Although arsenic has not been designated as a COC, groundwater was analyzed for arsenic from 
the 1st Year RA(O) monitoring period through July 2015 of the 2nd Year RA(O) monitoring period, 
as described in the Revised Technical Memorandum, Steps to Remedy-in-Place for LHAAP-
03/LHAAP-58 (AECOM, November 2012).  The four quarters of arsenic monitoring were 
completed to be compliant with the 2013 RAWP (AECOM, August 2013).  However, per the Year 
2 RA(O) Report (AECOM, May 2016), monitoring arsenic was recommended for wells within the 
eastern plume (03WW01, 35AWW08, and 35AWW09).  Continuation of the arsenic sampling 
program during the period of implementation and monitoring of EISB effectiveness within the 
western plume was also recommended based upon the recommendation to implement EISB for 
the western plume and the ESD (Bhate/APTIM, July 2018).   

However, arsenic sampling at LHAAP-58 was inadvertently left out of the Year 3 RA(O) monitoring 
period and no arsenic monitoring was conducted during the 3rd Year reporting period.  During 
the Year 4 RA(O) monitoring period, arsenic sampling was completed in select monitoring wells. 
In November 2017, groundwater from the following monitoring wells were analyzed for arsenic: 
03WW01, 35AWW01, 35AWW06, 35AWW07, 35AWW08, 35AWW09, LHSMW03, LHSMW06, 
LHSMW07, and 1004TW001.  In June/July 2018, groundwater from the following monitoring 
wells were analyzed for arsenic: 35AWW01, 35AWW08, 35AWW09, and LHSMW06.   

Arsenic was reported at concentrations above the MCL during the 1st year RA(O) monitoring 
period and during the July 2015 sampling event of the 2nd year RA(O) monitoring period in wells 
03WW01, 1004TW001, 1004TW006, 35AWW08, 35AWW20 and LHSMW07 (AECOM, May 2016).  
Background concentrations of arsenic at LHAAP were reported up to 0.0621 mg/L in November 
2008 for perimeter well 110 in a filtered sample that was collected on December 16, 2004 (Shaw, 
June 2007).  Therefore, the presence of arsenic in site groundwater cannot be attributed solely 
to reductive conditions caused by EISB, although these conditions could have contributed to an 
increase in arsenic concentrations in groundwater observed in the first 2 years of RA(O). 

In November 2017, monitoring wells 35AWW08 (0.148 mg/L) and 03WW01 (0.035 mg/L) 
exceeded the MCL of 0.010 mg/L (Table 2).  The eight other monitoring wells sampled did not 
have arsenic detected in the groundwater above the MCL.  In July 2018, monitoring well 03WW01 
was not analyzed for arsenic.  The detected arsenic in July 2018 at monitoring well 35AWW08 
decreased to 0.122 mg/L (Table 3).  Only three other monitoring wells were sampled for arsenic 
and those wells did not have groundwater with arsenic detected above the MCLs.  Note that wells 
03WW01 and 35AWW08 were sampled by bailing due to the inability of the wells to recharge 
quickly enough during low-flow sampling, which likely resulted in the relatively high turbidity 
levels in the collected samples. 
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Arsenic concentrations detected in samples below the MCL in November 2017 ranged from non-
detect in monitoring wells LHSMW06 (shallow monitoring well) and 35AWW01 (intermediate 
monitoring well) and 0.000850 J mg/L in monitoring well 1004TW001 (recommended for removal 
from monitoring program in Year 3 RA(O) Report).  The arsenic detections below the MCL in July 
2018 ranged from 0.000648 J mg/L in intermediate monitoring well 35AWW01 to 0.00198 J mg/L 
in shallow monitoring well 35AWW09.  The low levels of arsenic detected in untreated portions 
of the plume indicates that arsenic is present only in areas of the site that have been treated 
using EISB, which likely mobilizes arsenic into groundwater.   

As presented in Section 1.1, sampling at well 03WW01 will be conducted per the ESD for LHAAP-
35A (58) that requires the groundwater underlying LHAAP-03 be included with the LHAAP-35A 
(58) groundwater remedy.  Based on these results and the ESD (Bhate/APTIM, July 2018), it is 
recommended to continue monitoring arsenic in eastern plume monitoring wells 03WW01, 
35AWW08, and 35AWW09 and western plume monitoring wells 35AWW20 and LHSMW06. 

2.4 Surface Water Sampling 

The 2013 RAWP (AECOM, August 2013) specifies that surface water monitoring for VOCs (1,1,2-
TCA; 1,1-DCA; 1,1-DCE; 1,2-dichloroethane; benzene; cis-1,2-DCE; TCE; PCE; and VC) will be 
performed at surface water sample location 35ASW03, which is in a ditch that runs parallel to 4th 
Street, on the western boundary of the site and adjacent to the western groundwater plume.  
Figure 2 depicts the surface water sampling location.  Surface water samples are only collected 
if groundwater elevation is at or above the bottom of the ditch, which was not supported by 
groundwater level measurements.   

The Draft Final RACR for LHAAP-35A (58) (AECOM, October 2015) states that the water level in 
35AWW18 will be gauged for comparison with the ditch bottom elevation at 35BSW03.  The 
surveyed bottom of the ditch at the lowest point is 213.58 ft above msl.  The gauged water levels 
in the nearest upgradient monitoring well 35AWW18 in November 2017 and June 2018 were 
195.90 ft above msl and 197.20 ft above msl, respectively.  Therefore the groundwater surface is 
below the base of the ditch and groundwater is not discharging to surface water in the ditch.  In 
addition, the ditch was dry during both the November 2017 and June 2018 sampling events.   

2.5 Well Abandonment 
No additional wells are recommended for abandonment beyond those previously recommended 
in the Year 3 RA(O) Report (Bhate, April 2018).   

 

  

00906543



4TH ANNUAL RA(O) REPORT 
LHAAP-35A (58) SHOPS AREA 

2-8  October 2018 

 

This page intentionally left blank. 

00906544



4TH ANNUAL RA(O) REPORT 
LHAAP-35A (58) SHOPS AREA 

 
October 2018  3-1 

 

3 PERFORMANCE MONITORING OF EISB 
The EISB target area is located within the vicinity of wells 03WW01 and 35AWW08 within the 
eastern groundwater plume.  Well 35AWW10 is considered an upgradient clean well and well 
35AWW09 is located downgradient of the EISB area, but within the groundwater plume.  
Groundwater monitoring was performed in August 2013 prior to EISB implementation (baseline 
event), in October 2013 after the EISB injections, and in January 2014, May 2014, October 2014, 
January 2015, April 2015, July 2015, October 2015, April 2016, October 2016, November 2017, 
and June/July 2018.  Within the western groundwater plume, groundwater sampling completed 
in July 2018 is the first sampling event following EISB implementation.  A total of six monitoring 
wells will be evaluated via a total of eight quarterly performance monitoring events over the next 
2 years to assess the EISB in the western plume (Bhate, January 2018).  The EISB performance 
and key parameters are discussed below and much of the information is provided in Tables 2, 3, 
and 5.   

3.1 Analysis of VOCs 

3.1.1 Eastern Plume 

Major reductions are observed in PCE in the eastern two monitoring wells, 03WW01 and 
35AWW08, located within the influence of the EISB treatment area.  In the July 2018 sampling 
event, PCE was no longer at detectable levels in either well.  TCE, a degradation product of PCE, 
initially decreased between August 2013 and October 2013 but subsequently increased (due to 
reduction of PCE into TCE) indicating the occurrence of early stages of dechlorination.  In 
monitoring well, 03WW01, TCE is no longer detected.  TCE detected in monitoring well 
35AWW08 decreased in both the November 2017 sampling event (33 micrograms per liter [µg/L]) 
and then again in the July 2018 sampling event (19 J µg/L; J is a data qualifier denoting an 
estimated concentration).  The concentrations of cis-1,2-DCE and VC, degradation products of 
TCE, decreased or remained stable during the November 2017 and July 2018 sampling events.  
During this 4th year monitoring period, TCE has continued to decrease.  The lack of increase in the 
cis-1,2-DCE and VC is likely due to the low levels of TCE currently degrading to these daughter 
products.  Ethene is being produced which indicates that complete degradation is occurring.  

3.1.2 Western Plume  

The EISB injections were conducted following the sampling event completed in March 2018, 
which was considered the baseline sampling event.  PCE was not detected in the western plume.  
TCE was detected in March 2018 in monitoring wells 35AWW20 and LHSMW07 at 330 µg/L and 
34 µg/L, respectively.  These TCE detections were comparable to the results from the November 
2017 sampling event.  Following the EISB treatment completed in March and April 2018, TCE 
reduced in both monitoring wells 35AWW20 and LHSMW07 to 270 µg/L and 12 µg/L, 
respectively.  In monitoring well 35AWW20, TCE degradation products cis-1,2-DCE and VC were 
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detected at levels that appear to be stable and comparable to pre-EISB treatment levels.  
However, in LHSMW07, both cis-1,2-DCE and VC decreased following the EISB treatment.   

3.2 Analysis of Field Parameters 

The field parameters (potential of hydrogen [pH], dissolved oxygen [DO], oxidation-reduction 
potential [ORP], temperature, and specific conductivity) were measured in the LHAAP-35A (58) 
wells during the monitoring events.  However, because wells 03WW01 and 35AWW08 were 
sampled using a bailer, the ORP and DO concentrations are not considered accurate though the 
information is recorded on the field forms, as these concentrations are not representative and 
so are not included in Table 5.  In the future, the field parameters will be collected, when able, 
prior to using the bailer to collect the rest of the sample.  The pH in these two wells initially 
decreased, potentially related to substrate fermentation and organic acid production.  However, 
since October 2014, and continuing through this 3rd year monitoring period, the pH in both wells 
has increased, indicating a self-buffering capacity of the aquifer. 

3.3 TOC Levels 

Total organic carbon (TOC) is an indicator of the presence of carbon substrate.  The background 
levels of TOC are typically less than 10 mg/L.  Therefore, TOC present above these levels are 
indicative of the substrates presence in groundwater near the sampled monitoring well. 

3.3.1 Eastern Plume  

After injection of the carbon substrate, there was an initial spike of the TOC levels in both wells 
(03WW01 and 35AWW08), indicating effective substrate distribution from the injection points 
to the impacted zone.  TOC levels have since decreased.  Over the course of the 4th year 
monitoring period, the TOC levels have continued to decrease, which is expected as the carbon 
substrate is consumed and due to migration away from the injection area.  The most recent 
residual TOC levels (July 2018) of 118 J mg/L in 03WW01 and 484 J mg/L in 35AWW08 indicate 
that TOC remains at sufficiently high concentrations to support reductive dechlorination, albeit 
at much reduced amounts compared to the period immediately after injection in October 2013.  
The July 2018 TOC levels were higher than background TOC concentrations in nearby wells such 
as 35AWW09 and 35AWW10 with October 2016 TOC concentrations of 5.76 mg/L and 3.21 mg/L, 
respectively. 

3.3.2 Western Plume  

Within the western plume, TOC increased in all of the monitoring wells following the EISB 
injections, compared to the baseline sampling results, within the influence of the injection points 
with the exception of 35AWW19.  The greatest increases were observed in 35AWW06 and 
35AWW11.   
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3.4 Analysis of Anions 

Although sulfate reduction occurs through competing reactions to reductive dechlorination, the 
decrease in sulfate concentration is indicative of reducing aquifer conditions. 

3.4.1 Eastern Plume  

Decreased sulfate concentrations in the two EISB wells relative to levels in nearby wells that did 
not receive EISB treatment such as 35AWW09 and 35AWW10, indicate the development of 
reducing conditions conducive to reductive dechlorination.  Monitoring well 03WW01 had similar 
detections of sulfate in November 2017 (40.8 mg/L) and July 2018 (161 mg/L) and decreased 
slightly in 35AWW08 from 2.03 mg/L in November 2017 to 0.9 mg/L in July 2018.   

3.4.2 Western Plume  

Following the EISB injections, sulfate decreased in each of the wells influenced by the EISB 
injections by approximately 50 percent (%).  Monitoring well 35AWW19 was the exception with 
a decrease in sulfate but to a lesser extent than observed in the other wells.   

3.5 Dissolved Gases 

3.5.1 Eastern Plume  

The methane concentration during the 4th year monitoring period in 03WW01 decreased to the 
lowest detections since 2014 (Table 5).  However, the methane concentration at 03WW01 
remains well above the baseline methane concentration observed in August 2013 of 3.22 µg/L.  
The methane concentration in 35AWW08 also decreased to the lowest detections since January 
2015.  Methane concentrations are still representative of strong reducing conditions due to 
methanogenesis.  However, the reduction in methane production is indicative of a slowing of 
methanogenesis as both the electron donor and chlorinated VOCs are depleted.    

Concurrently, carbon dioxide levels increased in both 03WW01 and 35AWW08, supporting the 
continued metabolism of the carbon substrate.  Ethene was detected at low levels in both 
03WW01 and 35AWW08, indicating that complete dechlorination is occurring. 

3.5.2 Western Plume  

Methane following the EISB treatment of the western plume remained stable or decreased.  
Carbon dioxide levels increased or remained stable in each of the monitoring wells in July 2018 
(Table 6).  Given the limited data for dissolved gases in the western plume, further information 
will be needed to determine trending.  Ethene and ethane were not detected or detected at very 
low levels within the monitoring wells.  
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3.6 Dechlorinating Bacteria 

3.6.1 Eastern Plume  

The dechlorinating bacteria count spiked after the bioaugmentation event (November 2013) in 
wells 03WW01 and 35AWW08, indicating effective distribution of the introduced culture within 
the eastern plume per the RAWP.  The introduced bacterial cultures then decreased in October 
2014, in particular the concentrations of DHC species, the bacteria responsible for degrading cis-
1,2-DCE to VC, which decreased to 10.9 cells/milliliter (mL) in 03WW01 and to 70.4 cells/mL in 
35AWW08.  However, during the 3rd year RA(O) sampling event, DHC species spiked to the 
highest levels yet observed, to 9,460,000 cells/mL in 03WW01 and to 25,600,000 cells/mL in 
35AWW08.  During the 4th year RA(O) sampling event, DHC species decreased in 03WW01 to 
35,300 cells/mL in November 2017 and to 7.5 cells/mL in July 2018 and in 35AWW08 to 3,060,000 
cells/mL in November 2017 and 1,410,000 cells/mL in July 2018.  While DHC species are reducing 
within the eastern plume, the dechlorinating bacteria counts are still adequate for the continued 
degradation of PCE/TCE to VC.  

3.6.2 Western Plume  

The DHB increased significantly in the western plume in each of the monitoring wells influenced 
by the EISB treatment.  DHC increased in a few of the monitoring wells but not significantly.  The 
carbon substrate used within the western plume was selected due to longevity; however, 
microbial growth can be slower initially than with other substrates.  Further monitoring will allow 
for trend analysis.   

3.7 Summary 

In summary, the EISB treatment has been effective in reducing the VOC concentrations and the 
conditions are still conducive for continued reductions.  The eastern plume will likely become 
substrate limited in the near future which will need to be assessed in future RA(O) reports.  
Further monitoring of the western plume will allow for trends and analysis of EISB performance 
to be fully assessed.  However, reductions of VOCs were observed throughout both the eastern 
and western plume areas as presented on Figure 9.  
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4 NATURAL ATTENUATION EVALUATION 
This section presents the results of the natural attenuation evaluation in accordance with the 
three lines of evidence discussed in the Final Remedial Design (Shaw, September 2011) for 
LHAAP-35A (58) groundwater COCs.  The discussion below pertains only to the shallow aquifer 
where COCs are detected above cleanup levels. 

4.1 First Line of Evidence: Change in COC Concentrations over Time 
and with Distance 

Natural attenuation is the combination of multiple mechanisms, including biodegradation, 
volatilization, dilution, advection, and absorption that reduce contaminant concentrations.  The 
decrease of COC concentrations over time and distance in the absence of any other treatment is 
evidence of natural attenuation (AECOM, May 2016).  The change in groundwater COC 
concentrations over time and with distance was evaluated at LHAAP-35A (58).  VOC 
concentrations for the 4th year RA(O) monitoring period are identified on Figure 6 (November 
2017 and July 2018). 

Eighteen monitoring wells are included in the MNA monitoring program for VOCs (35AWW01, 
35AWW05, 35AWW06, 35AWW11, 35AWW12, 35AWW13, 35AWW14, 35AWW15, 35AWW16, 
35AWW17, 35AWW18, 35AWW19, 35AWW20, 35AWW21, 35AWW22, 35AWW23, LHSMW04, 
LHSMW06, and LHSMW07).  Wells 35AWW01 and 35AWW05 are screened in the intermediate 
groundwater zone; all other wells are screened in the shallow groundwater zone.  Note that 
LHSMW04 was not sampled because it was dry.   

The only wells where COCs were detected above their respective MCLs during the November 
2017 groundwater sampling event are 35AWW08, 35AWW09, 35AWW11, 35AWW14, 
35AWW19, 35AWW20, LHSMW06, and LHSMW07 (Table 2).  The only wells where COCs were 
detected above their respective MCLs during the July 2018 groundwater sampling event are 
03WW01, 35AWW08, 35AWW09, 35AWW11, 35AWW14, 35AWW19, 35AWW20, and 
LHSMW07 (Table 3).  During the baseline groundwater sampling event completed in March 2018, 
35AWW23 did have COC exceedances but no COCs exceeded during the July 2018 sampling 
event.  Monitoring well 35AWW23 was installed in February 2018 per the Western plume RAWP 
(Bhate, January 2018).  No COCs were detected above the MCLs in any of the other monitored 
wells during the 4th year RA(O) monitoring events.  

Several wells exceeded the MCL for propionic acid in July 2018, which is not a COC.  Arsenic was 
analyzed in November 2017 within the western plume but did not exceed the MCL of 0.01 mg/L.  
Arsenic was not analyzed in the June/July 2018 sampling event with the western plume.  
However, analysis of groundwater from select monitoring wells for arsenic is recommended for 
future RA(O) of the western plume.   
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The Draft Final RACR for LHAAP-35A (58) (AECOM, October 2015) states that historical 
groundwater data indicates that monitoring wells 35AWW20 and LHSMW07 in the western 
plume, and wells 35AWW08 and 35AWW09 in the eastern plume, will be the primary focus of 
COC trend analysis as they contain the highest relative COC concentrations.  Additionally, well 
03WW01, located in the eastern plume, had COC exceedances during this monitoring period and 
is therefore discussed herein. 

Mann-Kendall analysis for the available historical data in each well (typically starting in 2008) 
through the end of the 4th year RA(O) period (July 2018) was completed for various COCs for 
monitoring wells 03WW01, 35AWW08, 35AWW09, 35AWW20, LHSMW06, and LHSMW07.  The 
results are presented in Appendix E in graphical format with statistical results presented on the 
right hand side.  The USEPA’s ProUCL version 5.1 software was used for this analysis.  Data used 
to generate the Mann-Kendall analysis is presented in Tables 2 through 4.  The dates are 
displayed in numerical format (elapsed days) rather than in a date format as required by the 
program.  The concentration of COCs are presented on the data points on the graph in µg/L.  The 
level of significance was 5 %.  A summary table of the Mann-Kendall results is presented below. 

Mann-Kendall Trend Summary 

Monitoring 
Well PCE TCE cis-1,2-DCE 1,1-DCE VC 

03WW01 
Significant 
Decrease* 

Significant 
Decrease* 

No significant 
trend* -- -- 

35AWW08 
Significant 
Decrease* 

Significant 
Decrease 

No significant 
trend* -- -- 

35AWW09 
Significant 
Increase 

Significant 
Increase 

No significant 
trend* -- -- 

35AWW20 -- Significant 
Decrease 

No significant 
trend* 

Significant 
Decrease 

No significant 
trend 

LHSMW06 -- Significant 
Increase* -- Significant 

Increase* 
Significant 
Increase* 

LHSMW07 -- Significant 
Increase* -- No significant 

trend* 
No significant 

trend* 

Note:  
* Most recent concentrations already achieve MCLs 

Of the analyzed parameters and wells using Mann-Kendall statistical analysis set, three 
monitoring wells, 03WW01 and 35AWW08 within the eastern plume and 35AWW20 in the 
western plume, showed a significant decrease in concentration over time.  ProUCL software was 
used to determine the best fit regression curve for the dataset from which the first order rate 
constant was determined (Appendix F).  PCE at 03WW01, has achieved the MCL of 5 µg/L as of 
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October 2016 (reported as non-detect).  For 35AWW08, PCE was not detected and below the 
MCL for the first time in July 2018.   

4.1.1 Eastern Plume 

Well 03WW01 

This well is located within the active EISB area.  PCE and TCE previously detected in this well at 
concentrations above their respective MCLs were not detected during the 3rd or 4th year RA(O) 
monitoring periods.  PCE concentrations during the 2nd Year RA(O) reporting period decreased 
rapidly after the introduction of the carbon substrate and bacterial augmentation.  PCE 
concentrations, continued decreasing during the 2016 (3rd year) reporting period to 6.49 J µg/L 
in April 2016, and below the method detection limit in October 2016.  PCE was not detected in 
the November 2017 or July 2018 sampling events.  The decrease in PCE concentration is nearly 
100% since October 2013.  TCE concentrations increased after substrate injection and more 
rapidly after bioaugmentation, reaching a peak of 223 µg/L in October 2014 but has since 
decreased to < 5 µg/L in October 2016 and remained non-detect in the Year 4 RA(O) sampling 
results.  The initial increase in TCE concentrations is a reflection of PCE degradation.     

Degradation of TCE resulted in the accumulation of cis-1,2-DCE to a high of 117 µg/L in April 2016.  
The increase in cis-1,2-DCE indicates that cis-1,2-DCE has been biodegrading as well, as a result 
of introduction of KB-1® bacteria.  Accumulation of VC was also not observed, likely because VC 
degradation was taking place, noting that the reporting limit for VC (12.5 µg/L) in April 2016 may 
have masked the presence of VC in this well.  During the Year 4 RA(O) sampling event in 
November 2017, cis-1,2-DCE was not detected above the laboratory detection limit of 5 µg/L.  
However, both cis-1,2-DCE and VC were detected in the July 2018 at 5.3 J µg/L and 4.8 J µg/L 
respectively.   

The Mann-Kendall trend analysis in 03WW01 was conducted for PCE; TCE; and cis-1,2-DCE for 
analytical results from 2008 through the end of the 4th year RA(O) period (July 2018).  The Mann-
Kendall results indicate statistically significant evidence of a decreasing trend in concentrations 
for PCE and TCE.  The cis-1,2-DCE results indicate an insufficient statistical change and are below 
the MCLs. 

Well 35AWW08 

This well is located within the active EISB area.  PCE concentrations during the 4th year RA(O) 
reporting period continued to decrease rapidly after the introduction of the carbon substrate and 
bacterial augmentation, with no detection above the detection limit of 2.5 µg/L in July 2018.  TCE 
concentrations increased after substrate injection and more rapidly after bioaugmentation, 
reaching a peak of 953 µg/L in May 2014 followed by a decrease to 19 J µg/L in July 2018, which 
exceeds the associated MCL.  The increase in TCE concentrations is a reflection of PCE 
degradation.   
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Degradation of TCE has resulted in an overall increase in cis-1,2-DCE concentrations, especially 
during the 2nd year monitoring period, reaching a high of 79.6 µg/L in October 2015.  Although, 
cis-1,2-DCE decreased to 12 J µg/L in July 2018, the data indicates that active degradation of TCE 
has continued through the end of the 4th year monitoring period.  An increase in VC indicates that 
cis-1,2-DCE has been biodegrading as well, as a result of introduction of KB-1® bacteria.  
Accumulation of VC was observed during the 4th year reporting period as the cis-1,2-DCE 
biodegraded.  VC was not detected above the detection limit of 5 µg/L in November 2017 and 
was detected at 9.0 J µg/L in July 2018.  

The Mann-Kendall trend analysis in 35AWW08 was conducted for PCE; TCE; and cis-1,2-DCE for 
analytical results from 2008 through the end of the 4th year RA(O) period (July 2018) (Appendix 
E).  The results provide statistically significant evidence of a decreasing trend in concentrations 
for PCE and in TCE.  The cis-1,2-DCE results indicate an insufficient statistical change and are 
below the MCLs. 

Well 35AWW09 

This well is located downgradient of the active EISB area.  PCE and TCE were detected in this well 
at concentrations above their respective MCLs throughout the 4-year monitoring period.  PCE 
concentrations have increased from 57.6 J µg/L in October 2013 to 350 µg/L in November 2017, 
but have decreased in July 2018 to 140 µg/L.  Similarly, TCE concentrations exhibited a 10-fold 
increase over the initial 3 years of RA(O) sampling from 8.97 J µg/L in October 2013 to 97 µg/L in 
November 2017, but decreased during the second sampling event of the 4th year monitoring 
period back to 51 µg/L.  A slight increase in cis-1,2-DCE was observed in this well from non-detect 
in October 2013 to 0.78 J µg/L in November 2017.  However, cis-1,2-DCE was not detected in the 
July 2018 sampling event. 

The Mann-Kendall trend analysis in 35AWW09 was conducted for PCE; TCE; and cis-1,2-DCE for 
analytical results from 2008 through the end of the 4th year RA(O) monitoring period (July 2018) 
(Appendix E).  The results provide statistically significant evidence of an increasing trend in PCE 
and TCE concentrations, but no statistically significant change in cis-1,2-DCE concentrations, 
which are below the MCLs.   

Well 35AWW09 was installed in August 2013 and sampled the same month.  PCE and TCE were 
detected at concentrations of 21.9 µg/L and 11.9 µg/L, respectively.  Samples were collected 
approximately quarterly through 2016.  Table 4 includes the historical COC concentrations. 

The cause of the increase in COCs in well 35AWW09 is the migration of COCs in groundwater 
from the upgradient highly contaminated area (e.g., 35AWW08 and 03WW01).  The initial 
increase in concentrations in 35AWW09 is likely associated with continued plume migration 
downgradient.  The influence of biodegradation associated with EISB appears to remain within 
the area targeted for EISB (area of monitoring wells 35AWW08 and 03WW01) with little to no 
influence observed in 35AWW09.   
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Figure 8 shows COC concentration profiles in wells 03WW01, 35AWW08, 35AWW09, 35AWW20, 
and LHSMW07 and the table above summarizes the Mann-Kendall trend results for these same 
wells.  Total VOCs were determined by adding the concentrations of the PCE, TCE, and cis-DCE 
shown on Figure 8 in micromoles per liter as well as micrograms per liter.  Other detected VOCs 
not shown on Figure 8 were not included in the calculations.   

4.1.2 Western Plume 

Well 35AWW20 

The COCs 1,1-DCE; cis-1,2-DCE; TCE; and VC were all detected in this well at concentrations above 
their respective MCLs during both Year 4 RA(O) monitoring events (Tables 2 and 3).  
Concentrations of cis-1,2-DCE; 1,1-DCE; and TCE have fluctuated between October 2013 and 
November 2017, but have remained relatively stable.  The fluctuations in cis-1,2-DCE; 1,1-DCE; 
and TCE concentrations appear to be related to groundwater level changes.  EISB injections were 
completed in the Western Plume in March and April 2018 (Bhate, August 2018).  Concentrations 
of TCE have decreased by approximately 47 % between October 2013 and July 2018, while the 
concentrations of 1,1-DCE and cis-1,2-DCE have decreased by 57% and 37%, respectively, during 
this same period.  Degradation product VC decreased 32% between October 2013 and July 2018.   

In addition to the above constituents, well 35AWW20 contained 1,1,2-TCA and 1,2-DCA 
(daughter product of degradation of 1,1,2-TCA) above the MCLs throughout the 4-year 
monitoring period.  The COC, 1,1,2-TCA fluctuated between a minimum of 48.3 µg/L in February 
2014 and a maximum of 82.7 µg/L in October 2016.  Additionally, the 1,1,2-TCA daughter product, 
1,2-DCA fluctuated between a minimum of 13.2 µg/L in February 2014 and a maximum of 20.3 
µg/L in October 2013.  Conversely, increasing trends following EISB treatment (November 2017 
compared to July 2018) were observed for both 1,1,2-TCA and 1,2-DCA with an increase of 33% 
and 84%, respectively. 

The Mann-Kendall trend analysis in 35AWW20 was conducted for TCE; cis-1,2-DCE; 1,1-DCE; and 
VC for analytical results from 2008 through the end of the 4-year RA(O) period (July 2018).  The 
results indicate no significant trend in concentrations for cis-1,2-DCE and VC over time with the 
general trend lines pointing slightly upward.  Conversely, concentrations of TCE and 1,1-DCE 
indicate significant evidence of a decreasing trend over time at 35AWW20.  These results indicate 
there is attenuation occurring in the vicinity of 35AWW20.   

Well LHSMW06 

The COCs TCE; 1,1-DCE; and VC slightly exceeded the MCLs in the November 2017 sampling event 
(Table 2) and were below their respective MCLs during July 2018 event (Table 3).  All three COCs 
had increased to historically high concentrations in October 2016 but were non-detect or below 
the MCLs in July 2018.   
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The Mann-Kendall trend analysis in LHSMW06 was conducted for TCE; 1,1-DCE; and VC for 
analytical results from 2008 through the end of the 4-year RA(O) period (July 2018).  The results 
indicate statistically significant increasing trends in concentrations for TCE; 1,1-DCE; and VC over 
time.  However, each of these COCs are below the associated MCLs in July 2018. 

Well LHSMW07 

The COCs 1,1-DCE; TCE; and VC were detected in this well at concentrations above their 
respective MCLs during the entire 3-year monitoring period as well as the first sampling event in 
year 4 (November 2017).  In July 2018, only 1,1-DCE and TCE exceeded their respective MCLs with 
VC not being detected.  Concentrations of TCE have experienced an overall increase between 
October 2013 and October 2016, with TCE increasing from 23.9 µg/L to 71.6 µg/L in October 
2016.  However, a decreasing trend in TCE was observed during the 4th Year RA(O) with TCE 
detected at 39 µg/L in November 2017 and 12 µg/L in July 2018.  Concentrations of 1,1-DCE and 
VC also experienced an overall increase between October 2013 and October 2016 with peak 
concentrations occurring in July 2015.  However, a similar decreasing trend for both 1,1-DCE and 
VC were observed in Year 4 RA(O).  The Mann-Kendall trend analysis in LHSMW07 was conducted 
for TCE; 1,1-DCE; and VC for analytical results from 2008 through the end of the 4-year RA(O) 
period (July 2018).  The results indicate a statistically significant evidence of an increasing trend 
in concentrations for TCE over time but no significant trend for 1,1-DCE or VC.  The recently 
observed decrease in concentration of COCs in LHSMW07 indicates successful implementation 
of EISB in the area of 35AWW20 and LHSMW07. 

The COC, 1,1,2-TCA was detected above the MCL of 5 µg/L for the first time in April 2014 at 5.68 
µg/L and was also above the MCL in October 2016 at a concentration of 7.72 µg/L.  However, 
1,1,2-TCA was detected at 3.6 µg/L in November 2017 and 1.3 µg/L in July 2018.  The 1,1,2-TCA 
decreased 83% from October 2016 to July 2018, following EISB treatment.  The 1,1,2-TCA 
daughter product, 1,2-DCA while detected below the MCL, had concentrations between 6.1 µg/L 
in October 2013 and 2.56 J µg/L in October 2016, but decreased in November 2017 to non-detect 
and then increased in July 2018 to 1.2 µg/L, with an overall decrease of 80% during the 4-year 
monitoring period. 

4.1.3 Plume Stability 

Contaminant plume maps completed for the November 2017 and July 2018 sampling events are 
presented as Figures 6 and 7, respectively.  EISB treatment of the western plume was 
implemented in March and April 2018, which has resulted in a decreasing shift compared to 
previous RA(O) events trends.   

4.1.3.1 Western Plume 

Based on the southeasterly direction of groundwater flow, the following wells can be considered 
to be along the groundwater flow path: 35AWW15, 35AWW20, 35AWW23, LHSMW07, and 
35AWW19.  The COC concentrations in upgradient well 35AWW15 have remained below 
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detection limits throughout the reporting period.  The in-plume well (35AWW20) exhibits the 
highest levels of COCs, which have generally decreased over the 4-year RA(O) monitoring period, 
with the exception of VC, which exhibited a slight overall increasing trend during this time period.  
The concentrations of COCs in the in-plume, downgradient well LHSMW07 have slightly increased 
since October 2013.  The increase in concentrations of COCs in LHSMW07 likely indicates 
migration of COCs from the upgradient area of 35AWW20 to the area of LHSMW07.  However, 
significant decreases in COCs detected in LHSMW07 have occurred following the EISB treatment 
in 2018 as evidenced by the July 2018 groundwater results.   

The 1,1-DCE concentrations in monitoring wells 35AWW14 and 35AWW19, both of which are 
located in a downgradient direction of the western plume, have increased from below the MCL 
in October 2013 to above the MCL in October 2016, November 2017, and July 2018.  Monitoring 
well 35AWW24 was non-detect for the COCs such that the plume is now defined.  Further, 
detections of 1,1-DCE in monitoring wells 35AWW14 and 35AWW19 remains stable in the Year 
4 RA(O) sampling events suggesting that migration of the plume is no longer occurring following 
EISB treatment of the western plume. 

Evidence that plume expansion is no longer occurring is the decrease in concentrations of 1,1-
DCE; TCE; and VC in LHSMW06, located east and cross-gradient of 35AWW20, to below their 
MCLs in July 2018.  Further, concentrations of COCs in perimeter wells, including boundary area 
wells 35AWW15, 35AWW16, 35AWW17, and 35AWW18, exhibited no detections of COCs.   

A review of the data for individual wells over the course of the monitoring period for the western 
plume suggests that there may be a correlation between groundwater elevations and COC 
concentrations.  Figure 8 provides concentration profiles with groundwater levels for monitoring 
wells 35AWW20 and LHSMW07, located in the western plume.   

4.1.3.2 Eastern Plume 

Based on the southeasterly direction of groundwater flow over the 4-year RA(O) monitoring 
period, the following wells are considered to be along the groundwater flow path: 35AWW10, 
35AWW08, 03WW01, 35AWW09, and 35AWW21.  The COC concentrations in the upgradient 
well, 35AWW10, remained below detection limits.  The in-plume wells (35AWW08 and 
35AWW09) exhibit the highest concentrations of COCs in the eastern plume.  It should be noted 
that 03WW01 which is hydraulically downgradient of 35AWW08 and upgradient of 35AWW09 
had no detections of COCs above the method detection limits in November 2017 but did have a 
detection of VC above the MCL with a detection of 4.8 J µg/L.  This area of the eastern plume 
near 03WW01 was targeted for EISB.  PCE concentrations detected during the 4-year RA(O) 
reporting period decreased significantly at 03AWW08 and 35AWW09 and were not detected and 
140 µg/L, respectively, in July 2018.  Since 2014, TCE has decreased to 19 J µg/L (35AWW08) and 
51 µg/L (35AWW09), respectively, in July 2018.  Concentrations of cis-1,2-DCE have also 
increased in 35AWW08, from October 2013 through October 2015 before tapering off during the 
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current reporting period, as a result of biodegradation of TCE to cis-1,2-DCE, the main TCE 
degradation daughter product. 

There is a statistically significant increasing trend in concentrations of PCE and TCE in 35AWW09.  
Monitoring well 35AWW09 is located approximately 75 ft downgradient from 03WW01.  The 
increase in concentrations in 35AWW09 is likely associated with downstream plume migration 
from highly impacted area well 35AWW08 and formerly impacted well 03WW01. 

LHSMW04, which had been dry since 2008 was sampled in March and April 2016.  However, the 
well was again dry in both November 2017 and July 2018.  PCE was detected at 419 µg/L and TCE 
was detected at 106 µg/L in March 2016.  However, the concentrations of COCs in the 
downgradient wells 35AWW12 and 35AWW21 remained below the detection limits.  Monitoring 
well LHSMW04 is located between 35AWW09 and 35AWW12 and presents the lateral extent of 
the eastern plume.  No increased concentrations or detections of new COCs at boundary area 
wells 35AWW10, 35AWW13, 35AWW22, 35AWW12, and 35AWW21 occurred, therefore, the 
extent of the eastern plume is stable. 

A review of the data in 35AWW09 over the course of the monitoring period does not indicate 
any correlation between groundwater elevations and COC concentrations.  COC concentration 
changes in 03WW01 and 35AWW08 could not be correlated with groundwater elevation because 
of EISB implementation in this area of the plume.  Figure 8 provides plots of groundwater COC 
concentrations and groundwater elevation changes over time in wells 03WW01, 35AWW08, and 
35AWW09. 

4.2 Second Line of Evidence: Geochemical Indicators 

Table 2 includes the geochemical indicator parameters that are useful for MNA evaluation.  Some 
geochemical parameters are measured in the field and are recorded for all sampling events for 
all wells.  The field parameters for LHAAP-35A (58) wells include:  DO, ORP, pH, conductivity, 
turbidity, and temperature.  DO and ORP measurements from bailed wells are not considered 
representative and not included in Tables 5 and 6.  The other geochemical indicators analyzed in 
the laboratory include: alkalinity, chloride, nitrate, nitrite, iron, sulfate, sulfide, methane, ethane, 
ethene, TOC, phosphorous, manganese, and dechlorinating bacteria.  The following discussion 
examines the geochemical indicators recorded during the 4th year RA(O) monitoring period. 

4.2.1 Eastern Plume 

• Alkalinity – There is a positive correlation between zones of microbial activity and increased 
alkalinity (USEPA, September 1998).  During the 4th year reporting period, alkalinity levels in 
the shallow zone groundwater at the eastern plume ranged between 62.1 mg/L 
(35AWW10) and 4,360 mg/L (35AWW08) in November 2017 and between 98.9 mg/L 
(35AWW10) and 3,050 mg/L (35AWW08).  Monitoring wells, 35AWW08 and 03WW01, 
within the EISB area had the highest alkalinity readings onsite during the Year 4 RA(O) 
monitoring.  Outside the EISB area, alkalinity levels were generally lower, ranging between 
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62.1 mg/L to 98.9 mg/L in 35AWW10.  The higher alkalinity in 03WW01 and 35AWW08 is 
associated with biodegradation of organic substrate added to the groundwater and 
generation of carbon dioxide. 

• Chloride – During biodegradation of chlorinated hydrocarbons in groundwater, chloride is 
released to groundwater.  This results in higher chloride concentrations in the contaminant 
plume as compared to background levels in upgradient wells or in unimpacted 
downgradient wells (USEPA, September 1998).  Chloride levels in the shallow zone ranged 
between 6.86 mg/L in background well 35AWW10 and 2,060 mg/L in impacted well 
35AWW08 in November 2017 and then 7.51 mg/L in background well 35AWW10 and 2,460 
mg/L in impacted well 35AWW08 in July 2018.  Additionally, chloride levels within the 
eastern plume EISB treatment area wells 03WW01 (1,020 mg/L in November 2017 and 977 
mg/L in July 2018) and 35AWW09 (1,520 mg/L in November 2017 and 1,470 in July 2018) 
provide evidence of biodegradation in the eastern plume.  These levels can be compared to 
background chloride concentrations in upgradient wells such as 35AWW10 with a chloride 
concentration below 20 mg/L. 

• Dissolved Oxygen – DO is the most thermodynamically favored electron acceptor used by 
microbes for biodegradation of organic carbon, whether natural or anthropogenic (USEPA, 
September 1998).  Anaerobic bacteria generally cannot function at DO concentrations 
greater than about 0.5 mg/L and hence, reductive dechlorination will not occur.  During the 
course of the monitoring period, the wells in the eastern plume (03WW01 and 35AWW08) 
were bailed, making the DO measurements in these wells unreliable.  The DO levels 
observed in eastern plume well 35AWW09 were 0.74 mg/L (November 2017) and 1.09 mg/L 
(July 2018).  These 4th year reporting period DO levels are not low enough to adequately 
support anaerobic conditions outside of the EISB treatment area (35AWW09).  

• Oxidation-Reduction Potential – The ORP levels indicate how oxidative or reductive the 
groundwater is in the aquifer matrix and provide real-time data to determine if conditions 
are conducive for anaerobic biodegradation.  ORP values less than 50 millivolts (mV) 
indicate that the aquifer is reaching anaerobic conditions that are favorable for the 
biological reductive dechlorination of chlorinated ethenes and ethanes.  During the 
monitoring period, wells in the eastern plume (03WW01 and 35AWW08) were bailed, 
making the ORP measurements in these wells unreliable.  The ORP measurements at 
LHAAP-35A (58) during the 4th year monitoring period were as follows: 360 mV (November 
2017) and 293 mV (July 2018) in 35AWW09 (eastern plume downgradient of EISB area).  
These results indicate that conditions in the eastern plume outside of the EISB treatment 
area (35AWW09), are generally aerobic and not supportive of anaerobic degradation.  

• Nitrate and Nitrite – After DO has been depleted in the microbiological treatment zone, 
nitrate may be used as an electron acceptor for anaerobic biodegradation of organic carbon 
by denitrification.  In order for reductive dechlorination to occur, nitrate concentrations in 
the contaminated portion of the aquifer must be less than 1.0 mg/L (USEPA, September 
1998).  Tables 2 and 3 indicate that nitrite concentrations were below the laboratory 
detection limit in 03WW01 and 35AWW08 in the November 2017 and July 2018 LHAAP 35A 
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(58) groundwater samples.  Nitrate was detected in 35AWW08 at 0.249 mg/L in November 
2017 but non-detect in 03WW01.  Nitrate was not detected in 03WW01 nor in 35AWW08 
during the July 2018 groundwater sampling event.  Based on these observations, nitrate 
reduction in the shallow aquifer is not a likely mode of microbial respiration at the site, and 
the lack of nitrate is favorable for achieving the reducing conditions ideal for anaerobic 
reductive dechlorination. 

• Iron – In some cases, iron (III) (ferric iron) is used as an electron acceptor during anaerobic 
biodegradation of organic carbon.  During this process, iron (III) is reduced to iron (II) 
(ferrous iron), which may be soluble in water.  Ferrous iron concentrations can be used as 
an indicator of anaerobic degradation of organic compounds.  Ferrous iron concentrations 
in LHAAP-35A (58) wells during the November 2017 sampling event were as follows: 18.9 J 
mg/L in 03WW01; 17.4 J mg/L in 35AWW08; 0.06 J mg/L in 35AWW09; and 0.07 J mg/L in 
35AWW10.  Ferrous iron concentrations in LHAAP-35A (58) wells during the July 2018 
sampling event were as follows: 40 J mg/L in 03WW01; 13.7 J mg/L in 35AWW08; 0.16 J 
mg/L in 35AWW09; and 0.21 J mg/L in 35AWW10.  The relatively high concentrations of 
ferrous iron in monitoring wells 03WW01 and 35AWW08 indicate active reductive 
conditions in the eastern plume around these wells as a result of EISB.  However, ferrous 
iron concentrations in the remaining wells indicate limited reductive conditions in the 
portion of the eastern plume outside the influence of EISB. 

• Sulfate and Sulfide – After DO and nitrate have been depleted in the microbiological 
treatment zone, sulfate may be used as an electron acceptor for anaerobic biodegradation.  
This process is termed “sulfate reduction” and results in the production of sulfide.  
Concentrations of sulfate greater than 20 mg/L may cause competitive exclusion of 
dechlorination.  However, in many plumes with high concentrations of sulfate, reductive 
dechlorination still occurs (USEPA, September 1998).  Tables 2 and 3 indicate sulfate 
concentrations in 03WW01 of 40.8 mg/L in November 2017 and 161 mg/L in July 2018.  
Sulfate was detected in 35AWW08 at 2.03 mg/L in November 2017 and 0.900 mg/L in July 
2018.  The sulfate concentration in 35AWW09, outside the influence of EISB, was 1,010 
mg/L in November 2017 and 940 mg/L in July 2018.  Sulfate levels were well above 20 mg/L 
in the majority of wells within the eastern plume of LHAAP-35A (58) except in the wells that 
were influenced by EISB.   

• Dissolved gasses – Methanogenesis occurs in highly reducing conditions and generally 
occurs after oxygen, nitrate, and sulfate have been depleted.  Ethane and ethene are the 
end products of reductive dechlorination of chlorinated VOCs and their levels increase if 
complete reductive dechlorination takes place.  Methane levels above 500 μg/L are 
considered to indicate methanogenic conditions (USEPA, September 1998).  Methane 
concentrations in the well 03WW01 decreased from 5,950 µg/L in October 2016 to 620 
mg/L in November 2017 and in 35AWW08 from 7,350 µg/L in October 2016 to 670 µg/L in 
November 2017 (Table 5).  Methane detected in 35AWW08 did increase slightly in July 2018 
to 920 µg/L; however, the detected methane in 03WW01 decreased to 590 µg/L in July 
2018.  These wells are influenced by EISB and the production of methane is a strong 
indicator of anaerobic conditions.  Methane concentrations in the remaining wells were 
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below 500 µg/L, indicating limited anaerobic conditions in the aquifer.  Ethene was detected 
at low levels within both 03WW01 and 35AWW08 in November 2017 and July 2018.   

• Total Organic Carbon – Regardless of the electron acceptor being used, organic carbon is a 
required source of reduced carbon and energy to sustain microbial activity.  TOC is utilized 
as a carbon and energy source to support the reductive dechlorination of the chlorinated 
COCs.  TOC concentrations greater than 20 mg/L are considered adequate to support 
microbial activity (USEPA, September 1998).  TOC concentrations in eastern plume area 
wells, 03WW01 and 35AWW08, influenced by injected substrate slightly exceeded this 
threshold, with November 2017 concentrations of 191 mg/L and 581 mg/L respectively.  
The TOC decreased in the July 2018 sampling event with detections for 03WW01 and 
35AWW08 being 118 J mg/L and 484 J mg/L respectively.  These concentrations indicate 
that sufficient TOC remains in the aquifer to support reductive dechlorination in the eastern 
plume.  However, TOC is decreasing towards the lower end of the threshold.  The remaining 
wells had TOC concentrations below 20 mg/L. 

• Phosphorus – Phosphorus in groundwater is a nutrient available to microbes for their 
metabolic processes during reductive dechlorination.  Phosphorus is generally present at 
very low concentrations in the aquifer.  However, phosphorus was introduced with the 
injected substrate in the area of 03WW01 and 35AWW08.  In 03WW01, phosphorous was 
reported at 243 mg/L in October 2013 but decreased to 2.70 mg/L in November 2017 and 
1.89 mg/L in July 2018, indicating consumption of phosphorous by bacteria.  Similarly, 
phosphorous was detected at 361 mg/L in 35AWW08 in October 2013, but decreased to 
3.55 mg/L in November 2017 and 4.23 in July 2018.  These levels continue to support 
microbial activities, but could become rate limiting quickly.  Detected phosphorus levels in 
other sampled wells were generally low or were less than the laboratory detection limit, 
indicating that groundwater does not have naturally available phosphorus to support 
biological degradation. 

• Manganese – Manganese is a naturally occurring potential electron acceptor under 
anaerobic conditions.  During anaerobic biological activity, manganese is solubilized from 
the aquifer matrix material.  Dissolved manganese concentrations in November 2017 were 
relatively low ranging from 0.0662 mg/L in 35AWW10 to 8.54 mg/L in 03WW01.  Wells 
03WW01 (8.54 mg/L in November 2017) and 35AWW08 (5.70 mg/L in November 2017), 
which are inside the EISB treatment area, were the only wells that had dissolved manganese 
concentrations greater than 1.0 mg/L, suggesting no significant biological activity outside of 
the EISB treatment area.  Dissolved manganese was detected at similar concentrations in 
July 2018 ranging from 0.0580 mg/L in 35AWW10 to 7.42 mg/L in 03WW01. 

• Dechlorinating bacteria – Dechlorinating bacteria, dehalococcoides ethenogenes, 
dehalobacter, and associated functional genes were analyzed in groundwater samples from 
wells 03WW01, 35AWW08, 35AWW09, and 35AWW10, within and outside the eastern 
plume.  Generally, the microbial population counts and the functional gene counts were 
below the laboratory reporting limits in areas not influenced by bioaugmentation 
(35AWW09 and 35AWW10), indicating a limited natural population of the bacteria and the 
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absence of gene expression necessary for anaerobic biological degradation of the COCs.  At 
monitoring well 35AWW08, the microbial population counts were high, indicating the rapid 
proliferation of the microbial population during the 4th year reporting period.  The microbial 
population count in 03WW01 was present but low.  The presence of the VC reductase in 
both 03WW01 and 35AWW08 indicates that complete reductive dechlorination can occur 
to allow VC to reduce to ethane over time. 

The qualitative assessment of geochemical indicators in the shallow groundwater zone at LHAAP-
35A (58) indicates naturally occurring geochemical conditions are not supportive of MNA.  
However, the areas influenced by the EISB treatment continue to allow for MNA. 

4.2.2 Western Plume 

• Alkalinity – There is a positive correlation between zones of microbial activity and increased 
alkalinity (USEPA, September 1998).  During the 4th year reporting period, alkalinity levels in 
the shallow zone groundwater at the western plume ranged between 452 mg/L (35AWW11) 
and 834 mg/L (35AWW20) in November 2017 and between 52.4 mg/L (35AWW24 – new 
monitoring well) and 1,990 mg/L (LHSMW07) in July 2018.  Monitoring wells, 35AWW20 
and LHSMW07, within the EISB area had the highest alkalinity readings onsite during the 
July 2018 sampling event.  Monitoring well 35AWW24 is outside of the treatment area and 
had the lowest, detected alkalinity of 52.4 mg/L.  The higher alkalinity following the EISB 
treatment is associated with biodegradation of organic substrate added to the groundwater 
and generation of carbon dioxide. 

• Chloride – During biodegradation of chlorinated hydrocarbons in groundwater, chloride is 
released to groundwater.  This results in higher chloride concentrations in the contaminant 
plume as compared to background levels in upgradient wells or in unimpacted 
downgradient wells (USEPA, September 1998).  Prior to EISB injection, the chloride levels in 
the shallow zone detected in November 2017 ranged from 1,040 mg/L in 35AWW06 to 
2,650 mg/L in 35AWW11.  Following EISB treatment, the chloride levels in the shallow zone 
detected in July 2018 ranged from 117 mg/L in new monitoring well 35AWW24 (used to 
define the plume extent) to 2,440 mg/L in 35AWW11.  Additionally, chloride levels within 
the other western plume EISB treatment area wells provide evidence of biodegradation in 
the western plume.  These levels can be compared to background chloride concentrations 
in downgradient wells such as 35AWW24 with a chloride concentration below 120 mg/L. 

• Dissolved Oxygen – DO is the most thermodynamically favored electron acceptor used by 
microbes for biodegradation of organic carbon, whether natural or anthropogenic (USEPA, 
September 1998).  Anaerobic bacteria generally cannot function at DO concentrations 
greater than about 0.5 mg/L and hence, reductive dechlorination will not occur.  The DO 
levels observed in the western plume generally went from less than 1.0 mg/L to 0.0 mg/L 
(Table 6).  These 4th year reporting period DO levels are adequate to support anaerobic 
conditions within the EISB treatment area.  

• Oxidation-Reduction Potential – The ORP levels indicate how oxidative or reductive the 
groundwater is in the aquifer matrix and provide real-time data to determine if conditions 
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are conducive for anaerobic biodegradation.  ORP values less than 50 mV indicate that the 
aquifer is reaching anaerobic conditions that are favorable for the biological reductive 
dechlorination of chlorinated ethenes and ethanes.  During the monitoring period, wells 
within the EISB treatment area (35AWW06, 35AWW11, 35AWW14, 35AWW19, 35AWW20, 
and LHSMW07) went from >100 mV to a negative ORP following the injections completed in 
March and April 2018.  Areas outside of the treatment area (LHSMW06, 35AWW15, 
35AWW16, 5AWW17, 35AWW018, and 35AWW24) continued to have a positive ORP.  
These results indicate that conditions in the western plume outside of the EISB treatment 
area are generally aerobic and not supportive of anaerobic degradation.  However, the 
recent western plume EISB treatment area has achieved reducing conditions.   

• Nitrate and Nitrite – After DO has been depleted in the microbiological treatment zone, 
nitrate may be used as an electron acceptor for anaerobic biodegradation of organic carbon 
by denitrification.  In order for reductive dechlorination to occur, nitrate concentrations in 
the contaminated portion of the aquifer must be less than 1.0 mg/L (USEPA, September 
1998).  Table 6 indicates that nitrite concentrations were below the laboratory reporting 
limits in the November 2017 and July 2018 LHAAP 35A (58) groundwater samples.  Nitrate 
was detected during the November 2017 sampling event prior to the injections but was 
non-detect within the western plume monitoring wells in July 2018.  Monitoring well 
35AWW24 is located south of the western plume and did have nitrate detected at 0.064 J 
mg/L in July 2018.  Based on these observations, nitrate reduction in the shallow aquifer is 
not a likely mode of microbial respiration at the site, and the lack of nitrate is favorable for 
achieving the reducing conditions ideal for anaerobic reductive dechlorination. 

• Iron – In some cases, iron (III) (ferric iron) is used as an electron acceptor during anaerobic 
biodegradation of organic carbon.  During this process, iron (III) is reduced to iron (II) 
(ferrous iron), which may be soluble in water.  Ferrous iron concentrations can be used as 
an indicator of anaerobic degradation of organic compounds.  Ferrous iron concentrations 
in LHAAP-35A (58) wells during the November 2017 sampling event were lower than 
following the EISB injections as represented by the increase in the July 2018 results (Table 
6).  The greatest increases in ferrous iron was observed in 35AWW06, 35AWW11, and 
35AWW23.  The relatively high concentrations of ferrous iron in these monitoring wells 
indicates active reductive conditions in the western plume around these wells as a result of 
EISB.  However, ferrous iron concentrations in the remaining wells (e.g. 35AWW24) indicate 
limited reductive conditions in the portion of the western plume outside the influence of 
EISB. 

• Sulfate and Sulfide – After DO and nitrate have been depleted in the microbiological 
treatment zone, sulfate may be used as an electron acceptor for anaerobic biodegradation.  
This process is termed “sulfate reduction” and results in the production of sulfide.  
Concentrations of sulfate greater than 20 mg/L may cause competitive exclusion of 
dechlorination.  However, in many plumes with high concentrations of sulfate, reductive 
dechlorination still occurs (USEPA, September 1998).  Table 6 indicates that the sulfate 
concentrations decreased significantly in July 2018 within the area influenced from the EISB 
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treatment completed in March and April 2018.  There was no appreciable change in the 
sulfate concentration in outside of the influence of EISB, based upon monitoring well 
35AWW24 and presented in Table 6.  

• Dissolved gasses – Methanogenesis occurs in highly reducing conditions and generally 
occurs after oxygen, nitrate, and sulfate have been depleted.  Ethane and ethene are the 
end products of reductive dechlorination of chlorinated VOCs and their levels increase if 
complete reductive dechlorination takes place.  Methane levels above 500 μg/L are 
considered to indicate methanogenic conditions (USEPA, September 1998).  Methane 
concentrations in the western plume generally decreased from the November 2017 to the 
July 2018 sampling events.  Methane in new well 35AWW23 went from non-detect in the 
baseline groundwater sampling event in March 2018 to 49 µg/L in July 2018.  Methane 
concentrations within the western plume were below 250 µg/L, indicating limited anaerobic 
conditions in the aquifer.  Ethene was not detected within the western plume, with the 
exception of a low level detection of 0.38 J µg/L at 35AWW23 and 0.58 J µg/L in 35AWW06 
in July 2018. 

• Total Organic Carbon – Regardless of the electron acceptor being used, organic carbon is a 
required source of reduced carbon and energy to sustain microbial activity.  TOC is utilized 
as a carbon and energy source to support the reductive dechlorination of the chlorinated 
COCs.  TOC concentrations greater than 20 mg/L are considered adequate to support 
microbial activity (USEPA, 1998).  TOC concentrations in the western plume increased 
following EISB injections, which is to be expected.  However, the detection of TOC varied 
throughout the plume from 43 mg/L in 35AWW20 to 4,200 J in 35AWW06.  These 
concentrations indicate that sufficient TOC is present within the aquifer to support 
reductive dechlorination in the western plume following EISB treatment.  However, TOC 
distribution varied likely due to the soil formation.  Wells outside of the EISB treatment area 
have TOC concentrations below 20 mg/L. 

• Phosphorus – Phosphorus in groundwater is a nutrient available to microbes for their 
metabolic processes during reductive dechlorination.  Phosphorus is generally present at 
very low concentrations in the aquifer.  The detected phosphorous levels within the 
western plume at LHAAP-58 following EISB treatment varied from 3.9 mg/L in monitoring 
well 35AWW06 to 0.061 mg/L in monitoring well 35AWW24.  While phosphorus increased 
in wells sampled in November 2017 to July 2018, the detection of phosphorous within the 
residual western plume is relatively low and could be rate limiting.   

• Manganese – Manganese is a naturally occurring potential electron acceptor under 
anaerobic conditions.  During anaerobic biological activity, manganese is solubilized from 
the aquifer matrix material.  Dissolved manganese increased from November 2017 to July 
2018 following EISB injections.  Therefore biological activity associated with the treatment 
appears to be occurring.   

• Dechlorinating bacteria – Dechlorinating bacteria, dehalococcoides ethenogenes, 
dehalobacter, and associated functional genes were analyzed in groundwater samples from 
wells within and outside the western plume.  Following the EISB treatment, dehalobacter 
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increased significantly in each of the wells influenced by the injections.  Monitoring wells 
35AWW20 and LHSMW07 had the most significant increase with July 2018 detections of 
DHB of over 5.9 million cells/mL in each of these two monitoring wells.  DHC were observed 
to increase in monitoring wells 35AWW11, 35AWW23, and LHSMW07 based upon the 
baseline groundwater sampling completed in March 2018.  The presence of the VC 
reductase in 35SWW11, 35AWW23, and LHSMW07 indicates that complete reductive 
dechlorination can occur to allow VC to reduce to ethane over time. 

The qualitative assessment of geochemical indicators in the shallow groundwater zone at LHAAP-
35A (58) indicates naturally occurring geochemical conditions are not supportive of MNA.  
However, the areas influenced by the EISB treatment continue to allow for MNA. 

4.3 Third Line of Evidence: Predictive Modeling and Microbial 
Analysis 

If the first two lines of evidence for MNA are deemed inadequate or inconclusive, and/or if the 
need for a contingency remedy is evaluated, data from field or microcosm studies will be 
necessary to establish the third line of evidence for MNA. 

Dechlorinating bacteria, dehalococcoides ethenogenes, and associated functional genes were 
analyzed in wells within and outside the eastern and western plumes.  Generally, outside the 
bioaugmentation area (35AWW09 and 35AWW10), the microbial population count and the 
functional gene counts were very low (less than 100 cells/mL) and in most cases below the 
laboratory reporting limits, indicating a limited population of the bacteria and an absence of gene 
expression necessary for anaerobic biological degradation of the COCs.  Areas that were 
bioaugmented reflected higher concentrations of microbial population. 
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5 CONCLUSIONS AND RECOMMENDATIONS 
COC concentration data and geochemical indicator measurements were collected over the 
course of the monitoring period at LHAAP-35A (58) to evaluate the effectiveness of EISB and MNA 
as the LHAAP-35A (58) groundwater remedy.  A tiered approach based on assessment of three 
lines of evidence was used to evaluate the occurrence of natural attenuation in site groundwater.  
The first line of evidence evaluated reductions in COC concentrations over time and with 
increasing distance from source areas, including evaluation of Mann-Kendall tests for trends; the 
second line of evidence evaluated geochemical indicators; and the third line of evidence 
evaluated microbial conditions in the aquifer.  The results of the tiered evaluation and the 
conclusions are summarized below. 

Data for 4th year RA(O) were collected in November 2017 and July 2018.  Groundwater data from 
the western plume was also collected in March 2018 as part of the baseline sampling prior to the 
EISB injections.  The groundwater flow direction at the site is interpreted to the southeast in the 
western portion of the site and to the east-southeast in the eastern portion of the site (see 
Figures 4 and 5).    

The EISB treatment in the eastern and western plume area appears to be effectively reducing the 
VOC concentrations and the current groundwater conditions are conducive to continued 
reductions of VOCs.  Figure 8 presents the graphical depiction of the decreasing trends of the 
COCs of various monitoring wells within LHAAP-58.  Figure 9 presents the change in the plumes 
from October 2016 to July 2018, which demonstrates the reduced lateral extent of the plumes.    

The primary initial influence of EISB within the eastern plume was a reduction of PCE in 03WW01 
and 35AWW08.  TCE concentrations were observed to increase at each well after substrate 
injection, as PCE was degraded to TCE, followed by a decrease in concentration as the rate of TCE 
formation became lower than the rate of TCE biodegradation.  Generally, cis-1,2-DCE was 
observed to increase in these two wells due to formation of cis-1,2-DCE from biodegradation of 
TCE.  COCs had reduced to not detected at well 03WW01 by the end of the Year 3 RA(O) but VC 
increased to 4.8 J µg/L in July 2018 indicating limited continued dechlorination.  A significant 
reduction in PCE and TCE was observed in well 35AWW08, with PCE below detection limits at the 
end of the reporting period (July 2018).  VC was also detected in July 2018 at 35AWW08 as well, 
indicating the degradation of TCE to cis-1,2-DCE and then VC.  Based upon detections of ethane 
and presence of DHC, complete degradation is occurring. 

Concentrations of PCE and TCE in 35AWW09, located within the eastern plume but outside the 
EISB area, have fluctuated since July 2015.  The Mann-Kendall trend analysis for analytical results 
from 2008 through the end of the 4th year RA(O) monitoring period (July 2018) (Appendix E) 
indicate statistically significant evidence of an increasing trend in PCE and TCE concentrations, 
but no statistically significant change in cis-1,2-DCE concentrations, which are below the MCLs.  
However, the July 2018 results are the lowest PCE results in the past 3 years, which may indicate 
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residual benefit of upgradient EISB treatment from monitoring well 35AWW08.  This decrease 
could also be indicative of plume migration which will be evaluated during future RA(O) Reports.  
The concentrations of COCs in downgradient well 35AWW21, which is located outside the 
eastern plume, have remained below the detection limits.  Therefore, based on the inferred east-
southeastern groundwater flow path, COC levels are not increasing with distance from the source 
area.  Concentrations of COCs away from the most impacted wells, 35AWW08, 03WW01, and 
35AWW09, have exhibited no increase in COC concentrations or new detections of COCs at 
boundary area wells 35AWW10, 35AWW13, 35AWW22, 35AWW12, and 35AWW21.  Therefore, 
it appears that the lateral extent of the eastern plume is stable. 

In the western plume, the EISB treatment was completed in March and April 2018 per the Final 
RAWP (Bhate, January 2018).  COC concentrations in upgradient well 35AWW15 have remained 
below detection limits during this monitoring period.  Concentrations of COCs in perimeter wells, 
35AWW15, 35AWW16, 35AWW17, and 35AWW18, which are located well away from the most 
impacted wells, 35AWW20 and LHSMW07, have not increased and no new COCs were detected 
during the monitoring period.  In addition, the new downgradient monitoring well 35AWW24 
had no COCs detected, which supports that the lateral extent of the western plume is now 
defined.  The wells within the influence of the EISB treatment decreased in detections of COCs 
following the injections based upon the July 2018 data.  The distribution of the injectate varied, 
which is likely due to the heterogeneous nature of the soils.  The July 2018 sampling event 
represents the first quarterly performance monitoring event following the injections.  Future, 
quarterly groundwater sampling events will be required to evaluate the EISB treatment 
completed in the western plume. 

The qualitative assessment of geochemical indicators and the absence of dechlorinating bacteria 
in the shallow groundwater zone (outside of EISB zone) at LHAAP-35A (58) indicates current 
naturally occurring geochemical conditions are not optimal for MNA.   

Arsenic sampling at LHAAP-58 was inadvertently left out of the Year 3 RA(O) monitoring period.  
However, historically the highest arsenic concentrations were detected in samples from 
03WW01 at 0.0891 mg/L in May 2014, and from 35AWW08 at 0.160 mg/L in January 2014.  These 
wells are within the EISB area in the eastern groundwater plume.  The presence of arsenic in 
groundwater above the MCL was reported in the past in samples from onsite wells and 
background wells, up to a maximum concentration of 0.0621 mg/L in a filtered sample collected 
on December 16, 2004, from perimeter well 110.  Therefore, the presence of arsenic in 
groundwater cannot be attributed solely to reductive conditions caused by EISB, although it may 
have contributed to an increase in arsenic concentrations.  In November 2017 and July 2018, 
select monitoring wells were analyzed for arsenic.  Both 03WW01 and 35AWW08, within the 
eastern plume, were the only wells that exceeded the MCL of 0.01 mg/L.  Per the ESD for LHAAP-
35A (58) that incorporates groundwater sampling for arsenic and applies LHAAP-35A (58) LUCs 
to LHAAP-03, monitoring for arsenic in the eastern plume is included in the 5th year RA(O) 
monitoring plan. 
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Groundwater monitoring continues to be performed at LHAAP-35A (58) on a semi-annual basis 
in compliance with the 2013 RAWP (AECOM, August 2013).  However, performance monitoring 
of the western plume will continue with quarterly sampling for 2 years per the Western Plume 
RAWP (Bhate, January 2018).  No change in land or groundwater use has occurred at the site, 
and current land use complies with the ROD.  

No water sample was collected at surface water sample location 35ASW03 during the 4th year 
RA(O) monitoring period due to lack of water present in the creek and groundwater elevation 
measurements below the bottom of the ditch.  Continuing surface water sampling will be 
evaluated during the on-going five year review. 

A LUC compliance inspection was conducted on August 15, 2018.  No compliance issues or 
concerns were noted during the annual inspection (Appendix A).  Specifically, no potable water 
wells or similar unauthorized use of groundwater were identified.  The site continues to be used 
for non-residential land use per the LUCs.  Well conditions, as of August 2018, are documented 
in the photographic log presented in Appendix B.  The operation and maintenance inspection 
information is documented in the well field sampling forms (Appendix C).  Monitoring well 
35AWW04 was identified as needing new paint, but otherwise, no damage to bollards, pads, or 
protective well casings was observed and minimal encroachment of weeds or brush on the well 
pads was observed.  It is recommended that repainting of well 35AWW04 be conducted during 
the next reporting period in 2018.  Mowing the well areas is conducted regularly, as part of 
routine maintenance at the site, particularly before sampling events.   
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35AWW20 11/14/2017 11/14/2017 7/16/2018
COC MCL Result Duplicate Result Result
1,1-DCE 7 1,900 2,000 1,400
c is-1,2-DCE 70 53 50 69
PCE 5 0.80 J 0.77 J < 0.5 U
tra ns-1,2-DCE 100 6.7 5.6 2.9
TCE 5 320 320 270
V C 2 78 75 71

35AWW23 7/17/2018
COC MCL Result
1,1-DCE 7 2.1
c is-1,2-DCE 70 12
PCE 5 < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U
TCE 5 2.6
VC 2 < 0.5 U

35AWW24 7/17/2018
COC MCL Result
1,1-DCE 7 < 0.5 U
c is-1,2-DCE 70 < 0.5 U
PCE 5 < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U
TCE 5 < 0.5 U
V C 2 < 0.5 U

03WW01 11/15/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 < 2.5 U  < 0.5 U J
c is-1,2-DCE 70 < 2.5 U  5.3 J
PCE 5 < 2.5 U  < 0.5 U J
tra ns-1,2-DCE 100 < 2.5 U  < 0.5 U J
TCE 5 < 2.5 U  < 0.5 U J
V C 2 < 2.5 U  4.8 J

35AWW06 11/14/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 3.9 < 0.5 U J
c is-1,2-DCE 70 < 0.5 U < 0.5 U J
PCE 5 < 0.5 U < 0.5 U J
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U J
TCE 5 < 0.5 U < 0.5 U J
V C 2 < 0.5 U < 0.5 U J

35AWW08 11/15/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 < 5 U < 2.5 U J
c is-1,2-DCE 70 38 12 J
PCE 5 12 < 2.5 U J
tra ns-1,2-DCE 100 < 5 U < 2.5 U J
TCE 5 33 19 J
V C 2 < 5 U 9.0 J

35AWW09 11/15/2017 7/16/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U 2.7
c is-1,2-DCE 70 0.78 J < 0.5 U
PCE 5 350 140
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 97 51
V C 2 < 0.5 U < 0.5 U

35AWW10 11/15/2017 7/12/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW11 11/14/2017 7/16/2018
COC MCL Result Result
1,1-DCE 7 12 9.3
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW12 11/16/2017 6/29/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U J < 0.5 U
c is-1,2-DCE 70 < 0.5 U J < 0.5 U
PCE 5 < 0.5 U J < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U J < 0.5 U
TCE 5 < 0.5 U J < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW13 11/16/2017 6/29/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW14 11/17/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 8.7 9.7 J
c is-1,2-DCE 70 3.5 4.0 J
PCE 5 < 0.5 U < 0.5 U J
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U J
TCE 5 7.4 8.4 J
V C 2 < 0.5 U < 0.5 U J

35AWW15 11/16/2017 7/18/2018 7/18/2018
COC MCL Result Result Duplicate Result
1,1-DCE 7 < 0.5 U < 0.5 U J < 0.5 U J
c is-1,2-DCE 70 < 0.5 U < 0.5 U J < 0.5 U J
PCE 5 < 0.5 U < 0.5 U J < 0.5 U J
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U J < 0.5 U J
TCE 5 < 0.5 U < 0.5 U J < 0.5 U J
V C 2 < 0.5 U < 0.5 U J < 0.5 U J

35AWW16 11/13/2017 11/13/2017 6/29/2018 6/29/2018
COC MCL Result Duplicate Result Result Duplicate Result
1,1-DCE 7 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
c is-1,2-DCE 70 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U < 0.5 U < 0.5 U

35AWW17 11/13/2017 6/29/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW18 11/13/2017 6/29/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U 1.2
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW19 11/17/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 7.7 13 J
c is-1,2-DCE 70 < 0.5 U < 0.5 U J
PCE 5 < 0.5 U < 0.5 U J
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U J
TCE 5 < 0.5 U < 0.5 U J
V C 2 < 0.5 U < 0.5 U J

35AWW21 11/13/2017 6/29/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U
c is-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
V C 2 < 0.5 U < 0.5 U

35AWW22 11/17/2017 7/18/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U J
c is-1,2-DCE 70 < 0.5 U < 0.5 U J
PCE 5 < 0.5 U < 0.5 U J
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U J
TCE 5 < 0.5 U < 0.5 U J
V C 2 < 0.5 U < 0.5 U J

LHSMW06 11/17/2017 7/2/2018
COC MCL Result Result
1,1-DCE 7 12 2.3
c is-1,2-DCE 70 14 12
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 5.8 2.8
VC 2 2.2 < 0.5 U

LHSMW07 11/14/2017 7/17/2018
COC MCL Result Result
1,1-DCE 7 600 56
c is-1,2-DCE 70 11 5.0
PCE 5 < 0.5 U < 0.5 U
tra ns-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 39 12
V C 2 15 < 0.5 U

00906578
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35AWW05 11/13/2017 7/2/2018 7/2/2018
COC MCL Result Result Duplicate Result
1,1-DCE 7 < 0.5 U < 0.5 U < 0.5 U
cis-1,2-DCE 70 < 0.5 U < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U < 0.5 U
trans-1,2-DCE 100 < 0.5 U < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U < 0.5 U
VC 2 < 0.5 U < 0.5 U < 0.5 U

35AWW01 11/16/2017 7/2/2018
COC MCL Result Result
1,1-DCE 7 < 0.5 U < 0.5 U
cis-1,2-DCE 70 < 0.5 U < 0.5 U
PCE 5 < 0.5 U < 0.5 U
trans-1,2-DCE 100 < 0.5 U < 0.5 U
TCE 5 < 0.5 U < 0.5 U
VC 2 < 0.5 U < 0.5 U
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/9/2013 21.53 ‐ 31.53 216.29 29.51 186.78
1/29/2014 21.53 ‐ 31.53 216.29 29.86 186.43
5/20/2014 21.53 ‐ 31.53 216.29 29.72 186.57

10/27/2014 21.53 ‐ 31.53 216.29 29.81 186.48
1/20/2015 21.53 ‐ 31.53 216.29 29.75 186.54
4/14/2015 21.53 ‐ 31.53 216.29 29.60 186.69
7/7/2015 21.53 ‐ 31.53 216.29 29.25 187.04

10/7/2015 21.53 ‐ 31.53 216.29 29.60 186.69
4/12/2016 21.53 ‐ 31.53 216.29 29.36 186.93
10/3/2016 21.53 ‐ 31.53 216.29 29.09 187.20

11/15/2017 21.53 ‐ 31.53 216.29 29.75 186.54
7/18/2018 21.53 ‐ 31.53 216.29 29.96 186.33
5/28/2014 NA NM 18.05 NC

10/30/2014 NA NM 18.40 NC
7/8/2015 NA NM 17.00 NC

4/14/2016 NA NM 17.75 NC
10/4/2016 NA NM 17.46 NC

11/17/2017 NA NM 17.84 NC
1004TW006 Shallow 1/31/2014 NA NM 19.17 NC

10/11/2013 62.69 ‐ 72.69 218.03 40.58 177.45
1/31/2014 62.69 ‐ 72.69 218.03 40.21 177.82
5/29/2014 62.69 ‐ 72.69 218.03 39.31 178.72

10/31/2014 62.69 ‐ 72.69 218.03 40.17 177.86
1/27/2015 62.69 ‐ 72.69 218.03 39.40 178.63
4/10/2015 62.69 ‐ 72.69 218.03 40.06 177.97
7/10/2015 62.69 ‐ 72.69 218.03 39.10 178.93
10/6/2015 62.69 ‐ 72.69 218.03 39.79 178.24
4/12/2016 62.69 ‐ 72.69 218.03 38.86 179.17
10/5/2016 62.69 ‐ 72.69 218.03 39.01 179.02

11/16/2017 62.69 ‐ 72.69 218.03 44.29 173.74
7/2/2018 62.69 ‐ 72.69 218.03 43.00 175.03

10/22/2013 128.59 ‐ 138.59 218.05 42.30 175.75
4/13/2016 128.59 ‐ 138.59 218.05 42.26 175.79
10/4/2016 128.59 ‐ 138.59 218.05 42.70 175.35
2/1/2014 11.75 ‐ 21.75 219.66 DRY NC

5/29/2014 11.75 ‐ 21.75 219.66 DRY NC
10/30/2014 11.75 ‐ 21.75 219.66 DRY NC

7/9/2015 11.75 ‐ 21.75 219.66 DRY NC
4/13/2016 11.75 ‐ 21.75 219.66 DRY NC
10/4/2016 11.75 ‐ 21.75 219.66 DRY NC

11/16/2017 11.75 ‐ 21.75 219.66 DRY NC
10/16/2013 62.4 ‐ 72.4 221.41 43.70 177.71

2/1/2014 62.4 ‐ 72.4 221.41 37.70 183.71
5/22/2014 62.4 ‐ 72.4 221.41 43.12 178.29

10/21/2014 62.4 ‐ 72.4 221.41 43.60 177.81
1/23/2015 62.4 ‐ 72.4 221.41 42.90 178.51
4/8/2015 62.4 ‐ 72.4 221.41 42.55 178.86

7/10/2015 62.4 ‐ 72.4 221.41 42.67 178.74
10/5/2015 62.4 ‐ 72.4 221.41 43.31 178.10
4/14/2016 62.4 ‐ 72.4 221.41 41.40 180.01
10/5/2016 62.4 ‐ 72.4 221.41 42.43 178.98

11/13/2017 62.4 ‐ 72.4 221.41 45.72 175.69
7/2/2018 62.4 ‐ 72.4 221.41 45.47 175.94

Shallow03WW01

Shallow1004TW001

Intermediate35AWW01

35AWW02

35AWW03

35AWW05

Deep

Shallow

Intermediate
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/15/2013 19.05 ‐ 29.05 220.43 21.50 198.93
1/30/2014 19.05 ‐ 29.05 220.43 21.14 199.29
5/21/2014 19.05 ‐ 29.05 220.43 20.65 199.78

10/29/2014 19.05 ‐ 29.05 220.43 20.55 199.88
1/28/2015 19.05 ‐ 29.05 220.43 20.58 199.85
4/15/2015 19.05 ‐ 29.05 220.43 18.95 201.48
7/7/2015 19.05 ‐ 29.05 220.43 19.47 200.96

10/7/2015 19.05 ‐ 29.05 220.43 19.97 200.46
4/11/2016 19.05 ‐ 29.05 220.43 19.95 200.48
10/3/2016 19.05 ‐ 29.05 220.43 19.53 200.90

11/14/2017 19.05 ‐ 29.05 220.43 19.78 200.65
7/18/2018 19.05 ‐ 29.05 220.43 19.67 200.76

10/16/2013 21.55 ‐ 31.25 212.11 27.90 184.21
2/3/2014 21.55 ‐ 31.25 212.11 28.90 183.21

5/29/2014 21.55 ‐ 31.25 212.11 25.83 186.28
10/30/2014 21.55 ‐ 31.26 212.11 26.55 185.56
7/10/2015 21.55 ‐ 31.26 212.11 24.08 188.03
4/13/2016 21.55 ‐ 31.26 212.11 24.34 187.77
10/4/2016 21.55 ‐ 31.26 212.11 24.82 187.29

11/17/2017 21.55 ‐ 31.26 212.11 26.14 185.97
10/9/2013 21.83 ‐ 31.83 216.95 29.80 187.15
1/29/2014 21.83 ‐ 31.83 216.95 29.30 187.65
5/20/2014 21.83 ‐ 31.83 216.95 29.55 187.40

10/27/2014 21.83 ‐ 31.83 216.95 29.43 187.52
1/20/2015 21.83 ‐ 31.83 216.95 29.45 187.50
4/14/2015 21.83 ‐ 31.83 216.95 29.35 187.60
7/7/2015 21.83 ‐ 31.83 216.95 29.05 187.90

10/7/2015 21.83 ‐ 31.83 216.95 29.41 187.54
4/12/2016 21.83 ‐ 31.83 216.95 29.20 187.75
10/3/2016 21.83 ‐ 31.83 216.95 29.00 187.95

11/15/2017 21.83 ‐ 31.83 216.95 29.35 187.60
7/18/2018 21.83 ‐ 31.83 216.95 29.45 187.50

10/10/2013 26.69 ‐ 41.29 217.47 32.21 185.26
1/29/2014 26.69 ‐ 41.29 217.47 32.32 185.15
5/20/2014 26.69 ‐ 41.29 217.47 29.87 187.60

10/27/2014 26.69 ‐ 41.29 217.47 32.15 185.32
1/21/2015 26.69 ‐ 41.29 217.47 32.04 185.43
4/14/2015 26.69 ‐ 41.29 217.47 31.38 186.09
7/7/2015 26.69 ‐ 41.29 217.47 30.87 186.60

10/7/2015 26.69 ‐ 41.29 217.47 31.46 186.01
4/12/2016 26.69 ‐ 41.29 217.47 31.02 186.45
10/3/2016 26.69 ‐ 41.29 217.47 31.00 186.47

11/15/2017 26.69 ‐ 41.29 217.47 31.91 185.56
7/16/2018 26.69 ‐ 41.29 217.47 32.22 185.25

10/10/2013 18.16 ‐ 32.76 220.76 20.15 200.61
1/29/2014 18.16 ‐ 32.76 220.76 18.85 201.91
5/20/2014 18.16 ‐ 32.76 220.76 17.10 203.66

10/28/2014 18.16 ‐ 32.76 220.76 19.55 201.21
1/27/2015 18.16 ‐ 32.76 220.76 17.78 202.98
4/14/2015 18.16 ‐ 32.76 220.76 16.45 204.31
7/7/2015 18.16 ‐ 32.76 220.76 17.17 203.59

10/7/2015 18.16 ‐ 32.76 220.76 19.45 201.31
4/13/2016 18.16 ‐ 32.76 220.76 17.41 203.35
10/3/2016 18.16 ‐ 32.76 220.76 18.98 201.78

11/15/2017 18.16 ‐ 32.76 220.76 19.68 201.08
7/12/2018 18.16 ‐ 32.76 220.76 18.95 201.81

35AWW06

35AWW07R

35AWW08

35AWW09

35AWW10

Shallow

Shallow

Shallow

Shallow

Shallow
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/15/2013 22.24 ‐ 36.84 220.15 31.36 188.79
2/3/2014 22.24 ‐ 36.84 220.15 31.80 188.35

5/21/2014 22.24 ‐ 36.84 220.15 31.55 188.60
10/29/2014 22.24 ‐ 36.84 220.15 31.73 188.42
1/27/2015 22.24 ‐ 36.84 220.15 31.60 188.55
4/14/2015 22.24 ‐ 36.84 220.15 31.25 188.90
7/8/2015 22.24 ‐ 36.84 220.15 30.72 189.43

10/7/2015 22.24 ‐ 36.84 220.15 31.20 188.95
4/12/2016 22.24 ‐ 36.84 220.15 31.03 189.12
10/3/2016 22.24 ‐ 36.84 220.15 30.48 189.67

11/14/2017 22.24 ‐ 36.84 220.15 30.91 189.24
7/16/2018 22.24 ‐ 36.84 220.15 30.60 189.55

10/18/2013 22.17 ‐ 36.77 215.99 30.05 185.94
1/31/2014 22.17 ‐ 36.77 215.99 28.10 187.89
5/29/2014 22.17 ‐ 36.77 215.99 29.00 186.99

10/30/2014 22.17 ‐ 36.77 215.99 30.11 185.88
1/28/2015 22.17 ‐ 36.77 215.99 29.45 186.54
4/7/2015 22.17 ‐ 36.77 215.99 28.70 187.29
7/9/2015 22.17 ‐ 36.77 215.99 28.22 187.77

10/5/2015 22.17 ‐ 36.77 215.99 29.35 186.64
4/12/2016 22.17 ‐ 36.77 215.99 28.54 187.45
10/5/2016 22.17 ‐ 36.77 215.99 28.87 187.12

11/16/2017 22.17 ‐ 36.77 215.99 29.97 186.02
6/29/2018 22.17 ‐ 36.77 215.99 30.05 185.94

10/11/2013 24.72 ‐ 39.32 219.12 25.07 194.05
2/3/2014 24.72 ‐ 39.32 219.12 24.91 194.21

5/22/2014 24.72 ‐ 39.32 219.12 23.80 195.32
10/21/2014 24.72 ‐ 39.32 219.12 24.85 194.27
1/23/2015 24.72 ‐ 39.32 219.12 24.70 194.42
4/8/2015 24.72 ‐ 39.32 219.12 23.72 195.40
7/9/2015 24.72 ‐ 39.32 219.12 23.39 195.73

10/6/2015 24.72 ‐ 39.32 219.12 24.61 194.51
4/13/2016 24.72 ‐ 39.32 219.12 24.10 195.02
10/6/2016 24.72 ‐ 39.32 219.12 24.41 194.71

11/16/2017 24.72 ‐ 39.32 219.12 25.06 194.06
6/29/2018 24.72 ‐ 39.32 219.12 24.37 194.75

10/18/2013 17.06 ‐ 31.76 218.41 30.80 187.61
1/31/2014 17.06 ‐ 31.76 218.41 30.95 187.46
5/28/2014 17.06 ‐ 31.76 218.41 30.57 187.84

10/29/2014 17.06 ‐ 31.76 218.41 31.00 187.41
1/20/2015 17.06 ‐ 31.76 218.41 30.85 187.56
4/7/2015 17.06 ‐ 31.76 218.41 30.48 187.93
7/8/2015 17.06 ‐ 31.76 218.41 29.75 188.66

10/1/2015 17.06 ‐ 31.76 218.41 30.19 188.22
4/12/2016 17.06 ‐ 31.76 218.41 29.67 188.74
10/5/2016 17.06 ‐ 31.76 218.41 29.31 189.10

11/16/2017 17.06 ‐ 31.76 218.41 29.63 188.78
7/18/2018 17.06 ‐ 31.76 218.41 29.58 188.83

35AWW12

35AWW11
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Shallow

Shallow

Shallow

Shallow
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/16/2013 25.67 ‐ 40.37 222.97 20.65 202.32
2/1/2014 25.67 ‐ 40.37 222.97 20.40 202.57

5/28/2014 25.67 ‐ 40.37 222.97 19.64 203.33
10/21/2014 25.67 ‐ 40.37 222.97 20.18 202.79
1/23/2015 25.67 ‐ 40.37 222.97 20.15 202.82
4/10/2015 25.67 ‐ 40.37 222.97 19.31 203.66
7/10/2015 25.67 ‐ 40.37 222.97 18.95 204.02
10/6/2015 25.67 ‐ 40.37 222.97 19.56 203.41
4/14/2016 25.67 ‐ 40.37 222.97 19.51 203.46
10/5/2016 25.67 ‐ 40.37 222.97 19.34 203.63

11/16/2017 25.67 ‐ 40.37 222.97 19.72 203.25
7/18/2018 25.67 ‐ 40.37 222.97 19.50 203.47

10/22/2013 21.75 ‐ 36.45 220.88 19.58 201.30
1/31/2014 21.75 ‐ 36.45 220.88 19.28 201.60
5/28/2014 21.75 ‐ 36.45 220.88 18.60 202.28

10/30/2014 21.75 ‐ 36.45 220.88 19.96 200.92
1/27/2015 21.75 ‐ 36.45 220.88 18.90 201.98
4/7/2015 21.75 ‐ 36.45 220.88 18.22 202.66
7/9/2015 21.75 ‐ 36.45 220.88 17.79 203.09

10/6/2015 21.75 ‐ 36.45 220.88 18.20 202.68
4/12/2016 21.75 ‐ 36.45 220.88 18.43 202.45
10/4/2016 21.75 ‐ 36.45 220.88 17.90 202.98

11/13/2017 21.75 ‐ 36.45 220.88 18.52 202.36
6/29/2018 21.75 ‐ 36.45 220.88 18.10 202.78

10/18/2013 26.97 ‐ 41.67 221.44 28.00 193.44
2/1/2014 26.97 ‐ 41.67 221.44 36.90 184.54

5/29/2014 26.97 ‐ 41.67 221.44 26.60 194.84
10/31/2014 26.97 ‐ 41.67 221.44 26.80 194.64
1/28/2015 26.97 ‐ 41.67 221.44 26.00 195.44
4/10/2015 26.97 ‐ 41.67 221.44 25.65 195.79
7/10/2015 26.97 ‐ 41.67 221.44 25.42 196.02
10/5/2015 26.97 ‐ 41.67 221.44 25.93 195.51
4/11/2016 26.97 ‐ 41.67 221.44 25.60 195.84
10/3/2016 26.97 ‐ 41.67 221.44 25.30 196.14

11/13/2017 26.97 ‐ 41.67 221.44 24.87 196.57
6/29/2018 26.97 ‐ 41.67 221.44 25.07 196.37

10/18/2013 26.85 ‐ 41.55 221.75 28.35 193.40
2/1/2014 26.85 ‐ 41.55 221.75 27.90 193.85

5/29/2014 26.85 ‐ 41.55 221.75 27.65 194.10
10/31/2014 26.85 ‐ 41.55 221.75 27.50 194.25
1/28/2015 26.85 ‐ 41.55 221.75 27.11 194.64
4/10/2015 26.85 ‐ 41.55 221.75 25.90 195.85
7/10/2015 26.85 ‐ 41.55 221.75 26.42 195.33
10/5/2015 26.85 ‐ 41.55 221.75 26.67 195.08
4/11/2016 26.85 ‐ 41.55 221.75 26.40 195.35
10/5/2016 26.85 ‐ 41.55 221.75 25.93 195.82

11/13/2017 26.85 ‐ 41.55 221.75 25.85 195.90
6/29/2018 26.85 ‐ 41.55 221.75 24.55 197.20

Shallow35AWW15

Shallow35AWW18

Shallow35AWW16

Shallow35AWW17
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/22/2013 16.99 ‐ 31.09 219.71 30.65 189.06
1/31/2014 16.99 ‐ 31.09 219.71 30.68 189.03
5/28/2014 16.99 ‐ 31.09 219.71 30.30 189.41

10/29/2014 16.99 ‐ 31.09 219.71 30.45 189.26
1/20/2015 16.99 ‐ 31.09 219.71 30.15 189.56
4/7/2015 16.99 ‐ 31.09 219.71 29.84 189.87
7/8/2015 16.99 ‐ 31.09 219.71 29.16 190.55

10/1/2015 16.99 ‐ 31.09 219.71 29.46 190.25
4/12/2016 16.99 ‐ 31.09 219.71 28.87 190.84
10/5/2016 16.99 ‐ 31.09 219.71 28.13 191.58

11/17/2017 16.99 ‐ 31.09 219.71 27.81 191.90
7/18/2018 16.99 ‐ 31.09 219.71 27.37 192.34

10/15/2013 20.94 ‐ 35.64 223.05 21.12 201.93
2/3/2014 20.94 ‐ 35.64 223.05 23.12 199.93

5/21/2014 20.94 ‐ 35.64 223.05 20.18 202.87
10/29/2014 20.94 ‐ 35.64 223.05 20.50 202.55
1/27/2015 20.94 ‐ 35.64 223.05 20.50 202.55
4/15/2015 20.94 ‐ 35.64 223.05 19.45 203.60
7/8/2015 20.94 ‐ 35.64 223.05 18.95 204.10

10/8/2015 20.94 ‐ 35.64 223.05 19.67 203.38
4/13/2016 20.94 ‐ 35.64 223.05 19.69 203.36
10/4/2016 20.94 ‐ 35.64 223.05 19.38 203.67

11/14/2017 20.94 ‐ 35.64 223.05 19.87 203.18
7/16/2018 20.94 ‐ 35.64 223.05 19.31 203.74

10/16/2013 27.56 ‐ 42.26 219.05 34.36 184.69
2/4/2014 27.56 ‐ 42.26 219.05 33.55 185.50

5/22/2014 27.56 ‐ 42.26 219.05 32.40 186.65
10/21/2014 27.56 ‐ 42.26 219.05 33.90 185.15
1/23/2015 27.56 ‐ 42.26 219.05 33.06 185.99
4/8/2015 27.56 ‐ 42.26 219.05 31.73 187.32
7/9/2015 27.56 ‐ 42.26 219.05 31.11 187.94

10/6/2015 27.56 ‐ 42.26 219.05 32.74 186.31
4/13/2016 27.56 ‐ 42.26 219.05 31.44 187.61
10/4/2016 27.56 ‐ 42.26 219.05 32.10 186.95

11/13/2017 27.56 ‐ 42.26 219.05 33.77 185.28
6/29/2018 27.56 ‐ 42.26 219.05 33.77 185.28

10/22/2013 22.27 ‐ 36.77 219.14 32.13 187.01
1/31/2014 22.27 ‐ 36.77 219.14 32.08 187.06
5/28/2014 22.27 ‐ 36.77 219.14 32.00 187.14

10/29/2014 22.27 ‐ 36.77 219.14 32.45 186.69
1/20/2015 22.27 ‐ 36.77 219.14 33.32 185.82
4/8/2015 22.27 ‐ 36.77 219.14 32.09 187.05
7/9/2015 22.27 ‐ 36.77 219.14 31.72 187.42

10/5/2015 22.27 ‐ 36.77 219.14 32.30 186.84
4/12/2016 22.27 ‐ 36.77 219.14 32.00 187.14
10/5/2016 22.27 ‐ 36.77 219.14 31.91 187.23

11/17/2017 22.27 ‐ 36.77 219.14 32.47 186.67
7/18/2018 22.27 ‐ 36.77 219.14 33.80 185.34

35AWW23 Shallow 7/17/2018 25.2 ‐ 40.2 223.07 23.55 199.52
35AWW24 Shallow 7/17/2018 22.10 ‐ 32.10 219.04 26.60 192.44

35AWW21

Shallow35AWW22

Shallow35AWW19

35AWW20 Shallow

Shallow
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Table 1
Groundwater Elevation Data
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Well 
Identification

Aquifer Sampling Date
Screen Intervals 
(ft from Top of 

Casing)

Top of Casing 
Elevation (ft)

Depth to Water (ft 
from Top of Casing)

Groundwater 
Elevation (ft 
above msl)

10/9/2013 22.54 ‐ 35.54 217.26 DRY NC
2/3/2014 22.54 ‐ 35.54 217.26 31.00 186.26

5/28/2014 22.54 ‐ 35.54 217.26 29.40 187.86
10/29/2014 22.54 ‐ 35.54 217.26 31.20 186.06

7/8/2015 22.54 ‐ 35.54 217.26 28.21 189.05
4/13/2016 22.54 ‐ 35.54 217.26 28.75 188.51
10/4/2016 22.54 ‐ 35.54 217.26 29.51 187.75

11/17/2017 22.54 ‐ 35.54 217.26 31.36 185.90
10/9/2013 21.11 ‐ 31.11 216.95 DRY NC
1/31/2014 21.11 ‐ 31.11 216.95 DRY NC
5/20/2014 21.11 ‐ 31.11 216.95 DRY NC

10/30/2014 21.11 ‐ 31.11 216.95 DRY NC
1/20/2015 21.11 ‐ 31.11 216.95 DRY NC
4/7/2015 21.11 ‐ 31.11 216.95 DRY NC
7/8/2015 21.11 ‐ 31.11 216.95 DRY NC

10/1/2015 21.11 ‐ 31.11 216.95 DRY NC
3/28/2016 21.11 ‐ 31.11 216.95 29.72 187.23
4/12/2016 21.11 ‐ 31.11 216.95 29.65 187.30
10/4/2016 21.11 ‐ 31.11 216.95 DRY NC

11/16/2017 21.11 ‐ 31.11 216.95 DRY NC
7/17/2018 21.11 ‐ 31.11 216.95 DRY NC
10/9/2013 14.08 ‐ 24.08 217.59 DRY NC
1/31/2014 14.08 ‐ 24.08 217.59 DRY NC
5/20/2014 14.08 ‐ 24.08 217.59 DRY NC

10/30/2014 14.08 ‐ 24.08 217.59 DRY NC
1/20/2015 14.08 ‐ 24.08 217.59 DRY NC
4/7/2015 14.08 ‐ 24.08 217.59 DRY NC

7/10/2015 14.08 ‐ 24.08 217.59 DRY NC
10/1/2015 14.08 ‐ 24.08 217.59 DRY NC
4/12/2016 14.08 ‐ 24.08 217.59 DRY NC
10/4/2016 14.08 ‐ 24.08 217.59 DRY NC

10/16/2013 13.32 ‐ 23.32 223.18 20.97 202.21
1/30/2014 13.32 ‐ 23.32 223.18 20.50 202.68
5/28/2014 13.32 ‐ 23.32 223.18 19.30 203.88

10/29/2014 13.32 ‐ 23.32 223.18 19.81 203.37
1/20/2015 13.32 ‐ 23.32 223.18 19.92 203.26
4/7/2015 13.32 ‐ 23.32 223.18 18.92 204.26
7/8/2015 13.32 ‐ 23.32 223.18 18.21 204.97

10/1/2015 13.32 ‐ 23.32 223.18 18.98 204.20
4/12/2016 13.32 ‐ 23.32 223.18 19.11 204.07
10/5/2016 13.32 ‐ 23.32 223.18 18.91 204.27

11/17/2017 13.32 ‐ 23.32 223.18 19.31 203.87
7/2/2018 13.32 ‐ 23.32 223.18 18.80 204.38

10/15/2013 19.73 ‐ 29.73 221.27 20.55 200.72
1/30/2014 19.73 ‐ 29.73 221.27 20.25 201.02
5/22/2014 19.73 ‐ 29.73 221.27 19.55 201.72

10/29/2014 19.73 ‐ 29.73 221.27 19.63 201.64
1/28/2015 19.73 ‐ 29.73 221.27 20.53 200.74
4/15/2015 19.73 ‐ 29.73 221.27 18.75 202.52
7/7/2015 19.73 ‐ 29.73 221.27 18.27 203.00

10/8/2015 19.73 ‐ 29.73 221.27 18.94 202.33
4/14/2016 19.73 ‐ 29.73 221.27 18.97 202.30
10/4/2016 19.73 ‐ 29.73 221.27 18.58 202.69

11/14/2017 19.73 ‐ 29.73 221.27 19.00 202.27
7/17/2018 19.73 ‐ 29.73 221.27 18.75 202.52

Notes: NA ‐ not available
ft ‐ feet NC ‐ not calculated
msl = mean sea level NM ‐ not measured

LHSMW06

ShallowLHSMW07

ShallowLHSMW05

ShallowLHSMW04

ShallowLHSMW03

Shallow
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Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

03WW01‐
111517

11/15/17

35AWW01_

111617

11/16/17

35AWW05‐
111317

11/13/17

35AWW06‐
111417

11/14/17

35AWW07_

111717

11/17/17

35AWW08‐
111517

11/15/17

35AWW09‐
111517

11/15/17

35AWW10‐
111517

11/15/17

35AWW11‐
111417

11/14/17

35AWW12_

111617

11/16/17

35AWW13_

111617

11/16/17

35AWW14_

111717

11/17/17

35AWW15_

111617

11/16/17

35AWW16‐
111317

11/13/17

35AWW16‐
111317_a

11/13/17

35AWW17‐
111317

11/13/17

35AWW18‐
111317

11/13/17

35AWW19_

111717

11/17/17

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside site 
boundary.

Site 58 ‐ SW,
outside the 

site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ E, 
outside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ 
ESE,

inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ NE,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

  Shallow Intermediate Intermediate   Shallow   Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
HS17110813 HS17111049 HS17110800 HS17110732 HS17111044 HS17110813 HS17110816 HS17110816 HS17110731 HS17111049 HS17111049 HS17111044 HS17111049 HS17110800 HS17110800 HS17110800 HS17110800 HS17111044

Alkalinity, Total mg/L NV 3,310  NA NA 666 NA 4,360  286  62.1  452 NA NA NA NA NA NA NA NA NA

Phosphorus mg/L NV 2.70  NA NA 0.022 J NA 3.55  0.0660 0.322  0.0500 NA NA NA NA NA NA NA NA NA

Total Organic Carbon  mg/L NV 191  NA NA 2.29 NA 581  6.79  3.89  5.05 NA NA NA NA NA NA NA NA NA

Total Arsenic mg/L 0.01 0.0350  < 0.00200 U NA 0.000590 J 0.000814 J 0.148  0.000468 J NA NA NA NA NA NA NA NA NA NA NA
Total Iron mg/L NV 45.8  NA NA 0.175 J NA 31.6  0.315  0.593  0.632 NA NA NA NA NA NA NA NA NA
Total Manganese mg/L 14 7.11  NA NA 0.422 NA 3.58  0.442  0.0641  0.487 NA NA NA NA NA NA NA NA NA
Dissolved Iron mg/L NV 42.5  NA NA 0.0617 J NA 31.6  0.0307 J < 0.200 U < 0.200 U NA NA NA NA NA NA NA NA NA
Dissolved Manganese mg/L 14 8.54  NA NA 0.403 NA 5.70  0.128  0.0662  0.468  NA NA NA NA NA NA NA NA NA

1,1,1,2‐Tetrachloroethane g/L 110 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,1‐Trichloroethane g/L 200 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 1.0 U
1,1,2,2‐Tetrachloroethane g/L 14 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 1.0 U
1,1,2‐Trichloroethane g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloroethane g/L 10,000 < 2.5 U  < 0.5 U < 0.5 U 0.78 J NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U 7.3  < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 1.4 
1,1‐Dichloroethene g/L 7 < 2.5 U  < 0.5 U < 0.5 U 3.9 NA < 5.0 U < 0.5 U < 0.5 U 12  < 0.5 UJ < 0.5 U 8.7  < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 7.7 
1,1‐Dichloropropene g/L 2.9 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichlorobenzene g/L 310 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichloropropane g/L 0.041 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trichlorobenzene g/L 70 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trimethylbenzene g/L 5,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromo‐3‐chloropropane g/L 0.2 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromoethane g/L 0.05 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichlorobenzene g/L 600 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichloroethane g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 1.9 
1,2‐Dichloropropane g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3,5‐Trimethylbenzene g/L 5,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichlorobenzene g/L 3,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichloropropane g/L 29 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,4‐Dichlorobenzene g/L 75 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2,2‐Dichloropropane g/L 42 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Butanone g/L 61,000 < 5.0 U < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
2‐Chlorotoluene g/L 2,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Hexanone g/L 6,100 < 5.0 U < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
4‐Chlorotoluene g/L 2,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

Alkalinity (310.2/SM2320B)

Phosphorus (365.3)

Total Organic Carbon (415.1)

Metals (6020A)

Location Description

Volatile Organic Compounds (8260C)

Location Depth
Lab Package
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Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

03WW01‐
111517

11/15/17

35AWW01_

111617

11/16/17

35AWW05‐
111317

11/13/17

35AWW06‐
111417

11/14/17

35AWW07_

111717

11/17/17

35AWW08‐
111517

11/15/17

35AWW09‐
111517

11/15/17

35AWW10‐
111517

11/15/17

35AWW11‐
111417

11/14/17

35AWW12_

111617

11/16/17

35AWW13_

111617

11/16/17

35AWW14_

111717

11/17/17

35AWW15_

111617

11/16/17

35AWW16‐
111317

11/13/17

35AWW16‐
111317_a

11/13/17

35AWW17‐
111317

11/13/17

35AWW18‐
111317

11/13/17

35AWW19_

111717

11/17/17

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside site 
boundary.

Site 58 ‐ SW,
outside the 

site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ E, 
outside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ 
ESE,

inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ NE,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

Location Description

4‐Isopropyltoluene g/L 10,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4‐Methyl‐2‐pentanone g/L 8,200 < 5.0 U < 0.5 U < 0.5 U < 0.5 U NA 12 J < 0.5 U < 0.5 U < 0.5 U < 1.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Acetone g/L 92,000 71  < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Benzene g/L 5 < 2.5 U  < 1.0 U < 1.0 U < 1.0 U NA < 5.0 U < 0.5 U < 1.0 U < 1.0 U < 0.5 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Bromobenzene g/L 2,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromochloromethane g/L 4,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromodichloromethane g/L 4.6 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromoform g/L 36 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromomethane g/L 140 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Carbon disulfide g/L 10,000 < 5.0 U < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 0.5 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Carbon tetrachloride g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chlorobenzene g/L 100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroethane g/L 41,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroform g/L 1,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloromethane g/L 220 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,2‐Dichloroethene g/L 70 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA 38  0.78 J < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U 3.5  < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,3‐Dichloropropene g/L 5.3 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromochloromethane g/L 34 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromomethane g/L 380 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dichlorodifluoromethane g/L 20,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Ethylbenzene g/L 700 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Hexachlorobutadiene g/L 20 < 2.5 U  < 1.0 U < 1.0 U < 1.0 U NA < 5.0 U < 0.5 U < 1.0 U < 0.5 U < 0.5 UJ < 1.0 U < 0.5 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 0.5 U
Isopropylbenzene g/L 10,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
m,p‐Xylene g/L 10,000* < 5.0 U < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Methylene chloride g/L 5 < 5.0 U < 1.0 U < 1.0 U < 1.0 U NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Naphthalene g/L 2,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Butylbenzene g/L 4,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Propylbenzene g/L 4,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
o‐Xylene g/L 10,000* < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
sec‐Butylbenzene g/L 4,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Styrene g/L 100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
tert‐Butylbenzene g/L 4,100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tetrachloroethene g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA 12  350  < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Toluene g/L 1,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,2‐Dichloroethene g/L 100 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,3‐Dichloropropene g/L 29 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichloroethene g/L 5 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA 33  97  < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U 7.4  < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichlorofluoromethane g/L 31,000 < 2.5 U  < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Vinyl chloride g/L 2 < 2.5 U < 0.5 U < 0.5 U < 0.5 U NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
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Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

03WW01‐
111517

11/15/17

35AWW01_

111617

11/16/17

35AWW05‐
111317

11/13/17

35AWW06‐
111417

11/14/17

35AWW07_

111717

11/17/17

35AWW08‐
111517

11/15/17

35AWW09‐
111517

11/15/17

35AWW10‐
111517

11/15/17

35AWW11‐
111417

11/14/17

35AWW12_

111617

11/16/17

35AWW13_

111617

11/16/17

35AWW14_

111717

11/17/17

35AWW15_

111617

11/16/17

35AWW16‐
111317

11/13/17

35AWW16‐
111317_a

11/13/17

35AWW17‐
111317

11/13/17

35AWW18‐
111317

11/13/17

35AWW19_

111717

11/17/17

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside site 
boundary.

Site 58 ‐ SW,
outside the 

site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ E, 
outside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ E, 
inside

site 
boundary.

Site 58 ‐ 
ESE,

inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ NE,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

Site 58 ‐ 
SSW,

outside site
boundary.

Location Description

Acetic Acid mg/L NV 8.8 NA NA NA NA 43 < 2.0 U < 2.0 U NA NA NA NA NA NA NA NA NA NA
Butyric Acid mg/L NV < 1.0 U NA NA NA NA < 1.0 U < 1.0 U < 1.0 U NA NA NA NA NA NA NA NA NA NA
Lactic Acid mg/L NV 3.4 NA NA NA NA 26 < 1.0 U < 1.0 U NA NA NA NA NA NA NA NA NA NA
Propionic Acid mg/L 51 8.2 NA NA NA NA 24 < 1.0 U < 1.0 U NA NA NA NA NA NA NA NA NA NA
Pyruvic Acid mg/L NV < 0.10 U NA NA NA NA 3.7 < 0.10 U < 0.10 U NA NA NA NA NA NA NA NA NA NA

Chloride mg/L NV 1,020  NA NA 1,040 NA 2,060  1,520  6.86  2,650  NA NA NA NA NA NA NA NA NA
Nitrate mg/L 10 < 0.050 U NA NA 2.12 NA 0.249  < 0.050 U < 0.050 U < 0.050 U NA NA NA NA NA NA NA NA NA
Nitrite mg/L 1 < 0.050 U NA NA < 0.050 U NA < 0.050 U < 0.050 U < 0.050 U < 0.050 U NA NA NA NA NA NA NA NA NA
Sulfate mg/L NV 40.8  NA NA 1,560 NA 2.03  1,010  59.4  1,290  NA NA NA NA NA NA NA NA NA

Carbon Dioxide g/L NV 310,000 NA NA 200,000 NA 190,000 290,000 340,000 230,000 NA NA NA NA NA NA NA NA NA
Ethane g/L NV < 0.23 U NA NA < 0.23 U NA < 0.23 U < 0.23 U < 0.23 U < 0.23 U NA NA NA NA NA NA NA NA NA
Ethene g/L NV 1.2 NA NA < 0.22 U NA 0.56 J < 0.22 U < 0.22 U < 0.22 U NA NA NA NA NA NA NA NA NA
Methane g/L NV 620 NA NA 0.32 J NA 670 1.5 < 0.63 U < 0.63 U NA NA NA NA NA NA NA NA NA

Ferrous Iron  mg/L NV 18.9 J NA NA 0.09 J NA 17.4 J 0.06 J 0.07 J 0.08 J NA NA NA NA NA NA NA NA NA

Sulfide    mg/L NV 10.4  NA NA < 1.0 U NA 30.4  < 1.0 U 1.24  < 1.0 U NA NA NA NA NA NA NA NA NA

BAV1 Vinyl Chloride Reductase cells/mL NV < 2.10 U NA NA NA NA < 3.80 U < 0.50 U < 0.90 U NA NA NA NA NA NA NA NA NA NA
Dehalobacter spp. cells/mL NV < 20.8 U NA NA NA NA < 38.5 U 1.40 J < 9.10 U NA NA NA NA NA NA NA NA NA NA
Dehalococoides cells/mL NV 35,300 NA NA NA NA 3,060,000 1.5 < 0.90 U NA NA NA NA NA NA NA NA NA NA
tceA Reductase cells/mL NV < 2.10 U NA NA NA NA < 3.80 U < 0.50 U < 0.90 U NA NA NA NA NA NA NA NA NA NA
Vinyl Chloride Reductase cells/mL NV 53,200 NA NA NA NA 4,720,000 2.2 < 0.90 U NA NA NA NA NA NA NA NA NA NA
Notes:

Blue Highlighting Indicates concentrations above the MCL/MSC

NA ‐ Not Analyzed, NV ‐ No value

µg/L ‐ micrograms per liter, mg/L ‐ milligrams per liter

cells/mL ‐ cells per milliliter

* Value is for total xylenes
1 100x and 500x dilution, respectively due to matrix interference

Metabolic Acids (HPLC‐METACIDS)

Anions (9056A)

U ‐ Undetected: The analyte was analyzed for, but not detected and reported to limit 
of detection.

J ‐ Estimated: Between the method detection limit and reporting limit and/or due to 
discrepancies in meeting certain analyte‐specific quality 
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.

Dissolved Gases (RSK‐175)

Ferrous Iron (SM3500Fe)

Sulfide (376.1)

Dechlorinating Bacteria

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific Concentrations
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Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

Alkalinity, Total mg/L NV

Phosphorus mg/L NV

Total Organic Carbon  mg/L NV

Total Arsenic mg/L 0.01
Total Iron mg/L NV
Total Manganese mg/L 14
Dissolved Iron mg/L NV
Dissolved Manganese mg/L 14

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000

Alkalinity (310.2/SM2320B)

Phosphorus (365.3)

Total Organic Carbon (415.1)

Metals (6020A)

Location Description

Volatile Organic Compounds (8260C)

Location Depth
Lab Package

35AWW20‐
111417

11/14/17

35AWW20‐
111417‐a
11/14/17

35AWW21‐
111317

11/13/17

35AWW22_

111717

11/17/17

LHSMW03_

111717

11/17/17

LHSMW06_

111717

11/17/17

LHSMW07‐
111417

11/14/17

1004TW001_1

11717

11/17/17

Site 58 ‐ SW,
inside site
boundary,
between 
Building

716 and 113.

Site 58 ‐ SW,
inside site
boundary,

between Building
716 and 113. 

Field Duplicate.

Site 58 ‐ ESE,
outside site
boundary, 

beside
Building 725.

Site 58 ‐ ENE,
outside site
boundary.

Site 58 ‐ 
ESE,

outside site
boundary.

Site 58 ‐ SW,
inside site
boundary, 

beside
Building 

715.

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
HS17110731 HS17110731 HS17110800 HS17111044 HS17111044 HS17111044 HS17110732 HS17111044

831 834 NA NA NA NA 750  NA

0.0580 0.0750 NA NA NA NA 0.0250 J NA

13.7 13.8 NA NA NA NA 6.81  NA

NA NA NA NA 0.000499 J < 0.00100 U 0.000724 J 0.000850 J
0.531 0.650 NA NA NA NA 1.13  NA
1.47 1.43 NA NA NA NA 0.131  NA
0.309 0.311 NA NA NA NA 0.310  NA
1.53 1.54 NA NA NA NA 0.134  NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 0.5 UJ < 0.5 U NA < 0.5 U < 0.5 U NA
48  45  < 0.5 U < 0.5 U NA < 0.5 U 3.6  NA
320  320  < 0.5 U < 0.5 U NA 4.2  50  NA
1,900  2,000  < 0.5 U < 0.5 U NA 12  600  NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
8.0  7.7  < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
9.1  8.7  < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA

Table 2:  4 of 6

00906593



Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

Location Description

4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000*
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000*
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

35AWW20‐
111417

11/14/17

35AWW20‐
111417‐a
11/14/17

35AWW21‐
111317

11/13/17

35AWW22_

111717

11/17/17

LHSMW03_

111717

11/17/17

LHSMW06_

111717

11/17/17

LHSMW07‐
111417

11/14/17

1004TW001_1

11717

11/17/17

Site 58 ‐ SW,
inside site
boundary,
between 
Building

716 and 113.

Site 58 ‐ SW,
inside site
boundary,

between Building
716 and 113. 

Field Duplicate.

Site 58 ‐ ESE,
outside site
boundary, 

beside
Building 725.

Site 58 ‐ ENE,
outside site
boundary.

Site 58 ‐ 
ESE,

outside site
boundary.

Site 58 ‐ SW,
inside site
boundary, 

beside
Building 

715.

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 1.0 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
3.1  2.9  < 0.5 U < 1.0 U NA < 1.0 U < 1.0 U NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
53  50  < 0.5 U < 0.5 U NA 14  11  NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
0.80 J 0.77 J < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
6.7  5.6  < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
320  320  < 0.5 U < 0.5 U NA 5.8  39  NA

< 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U NA
78  75  < 0.5 U < 0.5 U NA 2.2  15  NA
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Table 2
Groundwater Validated Analytical Data (November 2017)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:

Sample Date: Units MCL/MSC

Location Description

Acetic Acid mg/L NV
Butyric Acid mg/L NV
Lactic Acid mg/L NV
Propionic Acid mg/L 51
Pyruvic Acid mg/L NV

Chloride mg/L NV
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L NV

Carbon Dioxide g/L NV
Ethane g/L NV
Ethene g/L NV
Methane g/L NV

Ferrous Iron  mg/L NV

Sulfide    mg/L NV

BAV1 Vinyl Chloride Reductase cells/mL NV
Dehalobacter spp. cells/mL NV
Dehalococoides cells/mL NV
tceA Reductase cells/mL NV
Vinyl Chloride Reductase cells/mL NV
Notes:

Blue Highlighting Indicates concentrations above the MCL/MSC

NA ‐ Not Analyzed, NV ‐ No value

µg/L ‐ micrograms per liter, mg/L ‐ milligrams per liter

cells/mL ‐ cells per milliliter

* Value is for total xylenes
1 100x and 500x dilution, respectively due to matrix interference

Metabolic Acids (HPLC‐METACIDS)

Anions (9056A)

U ‐ Undetected: The analyte was analyzed for, but not detected and reported to limit 
of detection.

J ‐ Estimated: Between the method detection limit and reporting limit and/or due to 
discrepancies in meeting certain analyte‐specific quality 
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.

Dissolved Gases (RSK‐175)

Ferrous Iron (SM3500Fe)

Sulfide (376.1)

Dechlorinating Bacteria

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific Concentrations

35AWW20‐
111417

11/14/17

35AWW20‐
111417‐a
11/14/17

35AWW21‐
111317

11/13/17

35AWW22_

111717

11/17/17

LHSMW03_

111717

11/17/17

LHSMW06_

111717

11/17/17

LHSMW07‐
111417

11/14/17

1004TW001_1

11717

11/17/17

Site 58 ‐ SW,
inside site
boundary,
between 
Building

716 and 113.

Site 58 ‐ SW,
inside site
boundary,

between Building
716 and 113. 

Field Duplicate.

Site 58 ‐ ESE,
outside site
boundary, 

beside
Building 725.

Site 58 ‐ ENE,
outside site
boundary.

Site 58 ‐ 
ESE,

outside site
boundary.

Site 58 ‐ SW,
inside site
boundary, 

beside
Building 

715.

Site 58 ‐ 
SW,

outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

1,730  1,630  NA NA NA NA 2,540  NA
< 0.050 U < 0.050 U NA NA NA NA < 0.050 U NA
< 0.050 U < 0.050 U NA NA NA NA < 0.050 U NA
2,150  1,850  NA NA NA NA 2,940  NA

230,000 230,000 NA NA NA NA 220,000 NA
< 0.23 U < 0.23 U NA NA NA NA < 0.23 U NA
0.38 J 0.41 J NA NA NA NA < 0.22 U NA
17 18 NA NA NA NA 18 NA

0.45 J 0.43 J NA NA NA NA 0.4 J NA

< 1.0 U < 1.0 U NA NA NA NA < 1.0 U NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

03WW01_071818

7/18/18

35AWW01_070218

7/2/18

35AWW05_070218

7/2/18

35AWW05_070218_a

7/2/18

35AWW06_071818

7/18/18

35AWW08_071818

7/18/18

35AWW09_071618

7/16/18

35AWW10_071218

7/12/18

35AWW11_071618

7/16/18

35AWW12_062918

6/29/18

35AWW13_062918

6/29/18

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ S,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ E,
inside site
boundary.

  Shallow Intermediate Intermediate Intermediate Shallow Shallow Shallow Shallow Shallow Shallow Shallow
HS18070996 HS18070079 HS18070079 HS18070079 HS18070996 HS18070996 HS18070743 HS18070607 HS18070743 HS18070002 HS18070002

Alkalinity, Total mg/L NV 2,290 NA NA NA 386 3,050 J 290 98.9 649 NA NA

Phosphorus mg/L NV 1.89 NA NA NA 3.90 4.23 0.122 0.314 0.500 NA NA

Total Organic Carbon  mg/L NV 118 J NA NA NA 4,200 J 484 J 5.76 3.21 1,650 NA NA

Total Arsenic    mg/L 0.01 NA 0.000648 J NA NA NA 0.122 0.00198 J NA NA NA NA
Total Iron mg/L NV 42.4 NA NA NA 9.27 40.5 6.31 0.859 25.6 NA NA
Total Manganese mg/L 14 8.64 NA NA NA 9.11 4.52 0.162 0.0648 5.18 NA NA
Dissolved Iron mg/L NV 43 NA NA NA 15.4 39.6 0.334 < 0.100 U 25.5 NA NA
Dissolved Manganese mg/L 14 7.42 NA NA NA 9.52 4.41 0.119 0.0580 5.18 NA NA

1,1,1,2‐Tetrachloroethane g/L 110 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,1‐Trichloroethane g/L 200 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,2,2‐Tetrachloroethane g/L 14 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,2‐Trichloroethane g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloroethane g/L 10,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloroethene g/L 7 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ 2.7 < 0.5 U 9.3 < 0.5 U < 0.5 U
1,1‐Dichloropropene g/L 2.9 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichlorobenzene g/L 310 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichloropropane g/L 0.041 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trichlorobenzene g/L 70 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trimethylbenzene g/L 5,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromo‐3‐chloropropane g/L 0.2 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromoethane g/L 0.05 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichlorobenzene g/L 600 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichloroethane g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichloropropane g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3,5‐Trimethylbenzene g/L 5,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichlorobenzene g/L 3,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichloropropane g/L 29 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,4‐Dichlorobenzene g/L 75 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2,2‐Dichloropropane g/L 42 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Butanone g/L 61,000 < 1.0 U < 1.0 U < 1.0 U < 1.0 U 100 J < 5.0 UJ < 1.0 U < 1.0 U 140 < 1.0 U < 1.0 U
2‐Chlorotoluene g/L 2,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Hexanone g/L 6,100 < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 5.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
4‐Chlorotoluene g/L 2,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4‐Isopropyltoluene g/L 10,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4‐Methyl‐2‐pentanone g/L 8,200 < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 5.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U

Lab Package
Location Depth

Volatile Organic Compounds (8260C)

Location Description

Alkalinity (310.2/SM2320B)

Phosphorus (365.3)

Total Organic Carbon (415.1)

Metals (6020A)
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

03WW01_071818

7/18/18

35AWW01_070218

7/2/18

35AWW05_070218

7/2/18

35AWW05_070218_a

7/2/18

35AWW06_071818

7/18/18

35AWW08_071818

7/18/18

35AWW09_071618

7/16/18

35AWW10_071218

7/12/18

35AWW11_071618

7/16/18

35AWW12_062918

6/29/18

35AWW13_062918

6/29/18

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ S,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ E,
inside site
boundary.

  Shallow Intermediate Intermediate Intermediate Shallow Shallow Shallow Shallow Shallow Shallow ShallowLocation Depth

Location Description

Acetone g/L 92,000 18 UB < 1.0 U < 1.0 U < 1.0 U 600 J < 10 UJ < 1.0 U < 1.0 U 170 < 1.0 U < 1.0 U
Benzene g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromobenzene g/L 2,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromochloromethane g/L 4,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromodichloromethane g/L 4.6 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromoform g/L 36 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromomethane g/L 140 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Carbon disulfide g/L 10,000 < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 5.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Carbon tetrachloride g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chlorobenzene g/L 100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroethane g/L 41,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroform g/L 1,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloromethane g/L 220 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,2‐Dichloroethene g/L 70 5.3 J < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 12 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,3‐Dichloropropene g/L 5.3 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromochloromethane g/L 34 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromomethane g/L 380 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

03WW01_071818

7/18/18

35AWW01_070218

7/2/18

35AWW05_070218

7/2/18

35AWW05_070218_a

7/2/18

35AWW06_071818

7/18/18

35AWW08_071818

7/18/18

35AWW09_071618

7/16/18

35AWW10_071218

7/12/18

35AWW11_071618

7/16/18

35AWW12_062918

6/29/18

35AWW13_062918

6/29/18

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ S,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ E,
inside site
boundary.

  Shallow Intermediate Intermediate Intermediate Shallow Shallow Shallow Shallow Shallow Shallow ShallowLocation Depth

Location Description

Dichlorodifluoromethane g/L 20,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Ethylbenzene g/L 700 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Hexachlorobutadiene g/L 20 < 1.0 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 5.0 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Isopropylbenzene g/L 10,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
m,p‐Xylene g/L 10,000* < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 5.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Methylene chloride g/L 5 < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 5.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Naphthalene g/L 2,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U 0.53 J < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Butylbenzene g/L 4,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Propylbenzene g/L 4,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
o‐Xylene g/L 10,000* < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
sec‐Butylbenzene g/L 4,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Styrene g/L 100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
tert‐Butylbenzene g/L 4,100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tetrachloroethene g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ 140 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Toluene g/L 1,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,2‐Dichloroethene g/L 100 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,3‐Dichloropropene g/L 29 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichloroethene g/L 5 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 19 J 51 < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichlorofluoromethane g/L 31,000 < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 2.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Vinyl chloride 2 4.8 J < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 9.0 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

Acetic Acid mg/L NV 2.9 J NA NA NA 1,100 66 < 2.0 U < 2.0 U 960 NA NA
Butyric Acid mg/L NV 21 NA NA NA 2,300 50 < 1.0 U < 1.0 U 880 NA NA
Lactic Acid mg/L NV 6.6 NA NA NA < 20 U 55 < 1.0 U < 1.0 U < 10 U NA NA
Propionic Acid mg/L 51 < 1.0 U NA NA NA 270 < 1.0 U < 1.0 U < 1.0 U 350 NA NA
Pyruvic Acid mg/L NV < 0.10 U NA NA NA < 2.0 U < 0.10 U < 0.10 U < 0.10 U < 1.0 U NA NA

Chloride mg/L NV 977 NA NA NA 904 2,460 1,470 7.51 2,440 NA NA
Nitrate mg/L 10 < 0.200 UJ NA NA NA < 0.200 UJ < 0.200 UJ 0.0590 J 0.0690 J < 0.100 U NA NA
Nitrite mg/L 1 < 0.200 UJ NA NA NA < 0.200 UJ < 0.200 UJ < 0.100 U < 0.100 U < 0.100 U NA NA
Sulfate mg/L NV 161 NA NA NA 811 0.900 940 63.8 652 NA NA

Carbon Dioxide g/L NV 490,000 NA NA NA 780,000 J 350,000 340,000 380,000 450,000 NA NA
Ethane g/L NV < 0.47 U NA NA NA < 0.47 U < 0.47 U < 0.47 U < 0.47 U < 0.47 U NA NA
Ethene g/L NV 0.89 J NA NA NA 0.58 J 0.49 J < 0.55 U < 0.55 U < 0.55 U NA NA
Methane g/L NV 590 NA NA NA < 1.0 U 920 < 1.0 U < 1.0 U 0.80 J NA NA

Ferrous Iron  mg/L NV 40 J NA NA NA 14 J 13.7 J 0.16 J 0.21 J 27.6 J NA NA

Sulfide    mg/L NV 24.4 NA NA NA 4.04 < 1.00 U < 1.00 U 5.84 8.04 NA NA

BAV1 Vinyl Chloride Reductase cells/mL NV < 0.5 U NA NA NA < 1.8 U < 3.8 U < 0.5 U < 1.10 U 0.7 J NA NA

Dissolved Gases (RSK‐175)

Ferrous Iron (SM3500Fe)

Sulfide (376.1)

Dechlorinating Bacteria

Anions (9056A)

Volatile Fatty Acids (HPLC‐METACIDS)
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

03WW01_071818

7/18/18

35AWW01_070218

7/2/18

35AWW05_070218

7/2/18

35AWW05_070218_a

7/2/18

35AWW06_071818

7/18/18

35AWW08_071818

7/18/18

35AWW09_071618

7/16/18

35AWW10_071218

7/12/18

35AWW11_071618

7/16/18

35AWW12_062918

6/29/18

35AWW13_062918

6/29/18

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ S,
inside site
boundary.

Site 58 ‐ SE,
inside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Site 58 ‐ E,
inside site
boundary.

  Shallow Intermediate Intermediate Intermediate Shallow Shallow Shallow Shallow Shallow Shallow ShallowLocation Depth

Location Description

Dehalobacter spp. cells/mL NV 5.5 NA NA NA 52,900 47,000 0.8 J < 10.6 U 910,000 NA NA
Dehalococoides cells/mL NV 7.5 NA NA NA < 1.8 U 1,410,000 < 0.5 U < 1.10 U 4.60 NA NA
tceA Reductase cells/mL NV < 0.5 U NA NA NA < 1.8 U 333,000 < 0.5 U < 1.10 U < 1.30 U NA NA
Vinyl Chloride Reductase cells/mL NV 10.9 NA NA NA < 1.8 U 428,000 < 0.5 U < 1.10 U 1.90 NA NA
Notes:
Blue Highlighting Indicates concentrations above the MCL/MSC

NA ‐ Not Analyzed, NV ‐ No value
g/L ‐ micrograms per liter
mg/L ‐ milligrams per liter
cells/mL ‐ cells per milliliter

UB ‐ considered an artifact of blank contamination
* Value is for total xylenes

J ‐ Estimated: Between the method detection limit and reporting limit and/or due 
to discrepancies in meeting certain analyte‐specific quality 
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected and reported to 
limit of detection.

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific Concentrations
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Alkalinity, Total mg/L NV

Phosphorus mg/L NV

Total Organic Carbon  mg/L NV

Total Arsenic    mg/L 0.01
Total Iron mg/L NV
Total Manganese mg/L 14
Dissolved Iron mg/L NV
Dissolved Manganese mg/L 14

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200

Lab Package
Location Depth

Volatile Organic Compounds (8260C)

Location Description

Alkalinity (310.2/SM2320B)

Phosphorus (365.3)

Total Organic Carbon (415.1)

Metals (6020A)

35AWW14_071818

7/18/18

35AWW15_071818

7/18/18

35AWW15_071818_a

7/18/18

35AWW16_062918

6/29/18

35AWW16_062918_a

6/29/18

35AWW17_062918

6/29/18

35AWW18_062918

6/29/18

35AWW19_071818

7/18/18

35AWW20_071618

7/16/18

35AWW21_062918

6/29/18

35AWW22_071818

7/18/18

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
HS18070996 HS18070996 HS18070996 HS18070002 HS18070002 HS18070002 HS18070002 HS18070996 HS18070743 HS18070002 HS18070996

NA NA NA NA NA NA NA 199 1,450 NA NA

NA NA NA NA NA NA NA 0.0780 0.144 NA NA

NA NA NA NA NA NA NA 2.38 J 43.0 NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA 3.26 1.12 NA NA
NA NA NA NA NA NA NA 4.56 8.43 NA NA
NA NA NA NA NA NA NA 3.54 0.917 NA NA
NA NA NA NA NA NA NA 3.32 9.00 NA NA

< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 60 < 0.5 U < 0.5 UJ
10 J < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U 2.5 J 300 < 0.5 U < 0.5 UJ
9.7 J < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U 1.2 13 J 1,400 < 0.5 U < 0.5 UJ

< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 8.3 < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U 3.2 J 16 < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 1.3 < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380

35AWW14_071818

7/18/18

35AWW15_071818

7/18/18

35AWW15_071818_a

7/18/18

35AWW16_062918

6/29/18

35AWW16_062918_a

6/29/18

35AWW17_062918

6/29/18

35AWW18_062918

6/29/18

35AWW19_071818

7/18/18

35AWW20_071618

7/16/18

35AWW21_062918

6/29/18

35AWW22_071818

7/18/18

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
20 UB 7.1 UB 12 UB < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ

< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 4.4 < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
4.0 J < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 69 < 0.5 U < 0.5 UJ

< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000*
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000*
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride 2

Acetic Acid mg/L NV
Butyric Acid mg/L NV
Lactic Acid mg/L NV
Propionic Acid mg/L 51
Pyruvic Acid mg/L NV

Chloride mg/L NV
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L NV

Carbon Dioxide g/L NV
Ethane g/L NV
Ethene g/L NV
Methane g/L NV

Ferrous Iron  mg/L NV

Sulfide    mg/L NV

BAV1 Vinyl Chloride Reductase cells/mL NV

Dissolved Gases (RSK‐175)

Ferrous Iron (SM3500Fe)

Sulfide (376.1)

Dechlorinating Bacteria

Anions (9056A)

Volatile Fatty Acids (HPLC‐METACIDS)

35AWW14_071818

7/18/18

35AWW15_071818

7/18/18

35AWW15_071818_a

7/18/18

35AWW16_062918

6/29/18

35AWW16_062918_a

6/29/18

35AWW17_062918

6/29/18

35AWW18_062918

6/29/18

35AWW19_071818

7/18/18

35AWW20_071618

7/16/18

35AWW21_062918

6/29/18

35AWW22_071818

7/18/18

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
< 1.0 UJ < 1.0 UJ < 1.0 UJ < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 UJ < 1.0 U < 1.0 U < 1.0 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 2.9 < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
8.4 J < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 270 < 0.5 U < 0.5 UJ

< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ
< 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ 71 < 0.5 U < 0.5 UJ

NA NA NA NA NA NA NA < 2.0 U 240 NA NA
NA NA NA NA NA NA NA < 1.0 U < 5.0 U NA NA
NA NA NA NA NA NA NA < 1.0 U < 5.0 U NA NA
NA NA NA NA NA NA NA < 1.0 U 6.6 J NA NA
NA NA NA NA NA NA NA < 0.10 U < 0.5 U NA NA

NA NA NA NA NA NA NA 1,370 1,420 NA NA
NA NA NA NA NA NA NA < 0.200 UJ < 0.100 U NA NA
NA NA NA NA NA NA NA < 0.200 UJ < 0.100 U NA NA
NA NA NA NA NA NA NA 983 882 NA NA

NA NA NA NA NA NA NA 180,000  360,000 NA NA
NA NA NA NA NA NA NA < 0.47 U < 0.47 U NA NA
NA NA NA NA NA NA NA < 0.55 U < 0.55 U NA NA
NA NA NA NA NA NA NA 0.65 J 0.93 J NA NA

NA NA NA NA NA NA NA 2.78 J 1.18 J NA NA

NA NA NA NA NA NA NA < 1.0 U 13.0 NA NA

NA NA NA NA NA NA NA < 0.5 U < 0.9 U NA NA

Table 3: 7 of 12
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Dehalobacter spp. cells/mL NV
Dehalococoides cells/mL NV
tceA Reductase cells/mL NV
Vinyl Chloride Reductase cells/mL NV
Notes:
Blue Highlighting Indicates concentrations above the MCL/MSC

NA ‐ Not Analyzed, NV ‐ No value
g/L ‐ micrograms per liter
mg/L ‐ milligrams per liter
cells/mL ‐ cells per milliliter

UB ‐ considered an artifact of blank contamination
* Value is for total xylenes

J ‐ Estimated: Between the method detection limit and reporting limit and/or due 
to discrepancies in meeting certain analyte‐specific quality 
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected and reported to 
limit of detection.

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific Concentrations

35AWW14_071818

7/18/18

35AWW15_071818

7/18/18

35AWW15_071818_a

7/18/18

35AWW16_062918

6/29/18

35AWW16_062918_a

6/29/18

35AWW17_062918

6/29/18

35AWW18_062918

6/29/18

35AWW19_071818

7/18/18

35AWW20_071618

7/16/18

35AWW21_062918

6/29/18

35AWW22_071818

7/18/18

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ W,
inside site
boundary.

Site 58 ‐ W,
inside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.
Duplicate

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Site 58 ‐ S,
outside site
boundary.

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SE,
outside site
boundary.

Site 58 ‐ E,
outside site
boundary.

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow
NA NA NA NA NA NA NA 20,400 5,970,000 NA NA
NA NA NA NA NA NA NA 0.30 J 1.50 NA NA
NA NA NA NA NA NA NA 0.097 J < 0.9 U NA NA
NA NA NA NA NA NA NA < 0.5 U < 0.9 U NA NA

Table 3: 8 of 12
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Alkalinity, Total mg/L NV

Phosphorus mg/L NV

Total Organic Carbon  mg/L NV

Total Arsenic    mg/L 0.01
Total Iron mg/L NV
Total Manganese mg/L 14
Dissolved Iron mg/L NV
Dissolved Manganese mg/L 14

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200

Lab Package
Location Depth

Volatile Organic Compounds (8260C)

Location Description

Alkalinity (310.2/SM2320B)

Phosphorus (365.3)

Total Organic Carbon (415.1)

Metals (6020A)

35AWW23_071718

7/17/18

35AWW24_071718

7/17/18

LHSMW06_070218

7/2/18

LHSMW07_071718

7/17/18

New Wells South of 
Avenue G in center 
of Western Plume

Downgradient 
Western Plume well

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Shallow Shallow Shallow Shallow
HS18070846 HS18070846 HS18070079 HS18070846

914 52.4 NA 1,990

3.56 0.0610 NA 0.307

856 1.58 NA 321

NA NA 0.00186 J NA
21.1 18.0 NA 6.44

3.53 0.197 NA 13.7

23.9 12.9 NA 0.29

4.68 0.190 NA 13.4

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U 1.3

3.1 < 0.5 U 2.2 24

2.1 < 0.5 U 2.3 56

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U 1.2

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
47 < 1.0 U < 1.0 U 31

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U

Table 3: 9 of 12

00906604



Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380

35AWW23_071718

7/17/18

35AWW24_071718

7/17/18

LHSMW06_070218

7/2/18

LHSMW07_071718

7/17/18

New Wells South of 
Avenue G in center 
of Western Plume

Downgradient 
Western Plume well

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Shallow Shallow Shallow Shallow
9.2 < 1.0 U < 1.0 U 31

< 0.5 U < 0.5 U < 0.5 U 0.26 J
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
12 < 0.5 U 12 5.0

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U

Table 3: 10 of 12
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000*
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000*
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride 2

Acetic Acid mg/L NV
Butyric Acid mg/L NV
Lactic Acid mg/L NV
Propionic Acid mg/L 51
Pyruvic Acid mg/L NV

Chloride mg/L NV
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L NV

Carbon Dioxide g/L NV
Ethane g/L NV
Ethene g/L NV
Methane g/L NV

Ferrous Iron  mg/L NV

Sulfide    mg/L NV

BAV1 Vinyl Chloride Reductase cells/mL NV

Dissolved Gases (RSK‐175)

Ferrous Iron (SM3500Fe)

Sulfide (376.1)

Dechlorinating Bacteria

Anions (9056A)

Volatile Fatty Acids (HPLC‐METACIDS)

35AWW23_071718

7/17/18

35AWW24_071718

7/17/18

LHSMW06_070218

7/2/18

LHSMW07_071718

7/17/18

New Wells South of 
Avenue G in center 
of Western Plume

Downgradient 
Western Plume well

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Shallow Shallow Shallow Shallow
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U
2.6 < 0.5 U 2.8 12

< 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U

580 < 2.0 U NA 460

180 < 1.0 U NA < 5.0 U
< 5.0 U < 1.0 U NA < 5.0 U
580 < 1.0 U NA 190

< 0.5 U < 0.10 U NA < 0.5 U

482 117 NA 2,270

< 0.100 U 0.0640 J NA < 0.200 U
< 0.100 U < 0.100 U NA < 0.200 U
< 0.500 U 73.6 NA 1,090

370,000 430,000 NA 540,000

< 0.47 U < 0.47 U NA < 0.47 U
0.38 J < 0.55 U NA < 0.55 U
49 < 1.0 U NA 1.4

25.1 J 0.16 J NA 2.58 J

< 1.00 U < 1.00 U NA 42.6

1.7 J < 1.90 U NA 1.30 J
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Table 3
Groundwater Validated Analytical Data (June/July 2018)
LHAAP‐58, Longhorn Army Ammunition Plant, Karnack, Texas
4th Year RA(O) Report

Location Identification:
Sample Date: Units MCL/MSC

Location Depth

Location Description

Dehalobacter spp. cells/mL NV
Dehalococoides cells/mL NV
tceA Reductase cells/mL NV
Vinyl Chloride Reductase cells/mL NV
Notes:
Blue Highlighting Indicates concentrations above the MCL/MSC

NA ‐ Not Analyzed, NV ‐ No value
g/L ‐ micrograms per liter
mg/L ‐ milligrams per liter
cells/mL ‐ cells per milliliter

UB ‐ considered an artifact of blank contamination
* Value is for total xylenes

J ‐ Estimated: Between the method detection limit and reporting limit and/or due 
to discrepancies in meeting certain analyte‐specific quality 
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected and reported to 
limit of detection.

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific Concentrations

35AWW23_071718

7/17/18

35AWW24_071718

7/17/18

LHSMW06_070218

7/2/18

LHSMW07_071718

7/17/18

New Wells South of 
Avenue G in center 
of Western Plume

Downgradient 
Western Plume well

Site 58 ‐ SW,
inside site
boundary.

Site 58 ‐ SW,
outside site
boundary.

Shallow Shallow Shallow Shallow
9,530 137 NA 6570000

45.1 < 1.90 U NA 17.2

< 2.5 U < 1.90 U NA < 1.30 U
12.7 < 1.90 U NA 3.9

Table 3: 12 of 12
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7 <20 U <2.5 U <2 U <5 U <10 U <10 U <100 U <100 U <50 U <100 U <100 U <25 U <10 U <1 U <1 U <1 U
CIS‐1,2‐DICHLOROETHENE µg/L 70 <20 U 1.1 J 0.978 J <2.5 U <5 U 3.3 J <50 U <50 U 21.4 J <50 U <50 U 117 <5 U <0.5 U <0.5 U <0.5 U
TETRACHLOROETHENE µg/L 5 2,570 418 368 172 J 172 154 48.6 J 32.8 J 15.9 J 31.4 J 36.4 J 6.49 J <5 U <0.5 U <0.5 U <0.5 U
TRANS‐1,2‐DICHLOROETHENE µg/L 100 <20 U <2.5 U <1 U <2.5 U <5 U <5 U <50 U <50 U <25 U <50 U <50 U <12.5 U <5 U <0.5 U <0.5 U <0.5 U
TRICHLOROETHENE µg/L 5 196 69.1 94.8 42.1 J 58.4 71.2 223 216 131 65.6 J 51.8 J <12.5 U <5 U <0.5 U <0.5 U <0.5 U
VINYL CHLORIDE µg/L 2 <20 U <2.5 U <1 U <2.5 U <5 U <5 U <50 U <50 U <25 U <50 U <50 U <12.5 U <5 U <0.5 U <0.5 U <0.5 U
Notes:

03WW01‐
110509 
5/9/2011

03WW01‐
112408 

11/24/2008

03WW01‐
12914 

1/29/2014

35ASW03‐
020314 
2/3/2014

35ASW03‐
052814 

5/28/2014

35ASW03‐
101713 

10/17/2013

03WW01‐
052114 

5/21/2014

03WW01‐
082013 

8/20/2013

03WW01‐
101013 

10/10/2013

03WW01‐
102814 

10/28/2014

03WW01‐
041515 

4/15/2015

03WW01‐
012115 

1/21/2015

03WW01‐
070815 
7/8/2015

03WW01‐
100815 

10/8/2015

03WW01‐
041316

4/13/2016

03WW01‐
100416

10/4/2016

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

Table 4: Page 1 of 19
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <5 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
<0.5 U <0.5 U <0.5 U <1 U <1 U <5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <1 U <1 U <5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <1 U <1 U <5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U 0.259 J <0.5 U <1 U <1 U <5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <1 U <1 U <5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW01‐
040909 
9/9/2004

35AWW01‐
052914 

5/29/2014

35AWW01‐
101113 

10/11/2013

35AWW01‐
103114 

10/31/2014

35AWW01‐
111908 

11/19/2008

35AWW01‐
012715 

1/27/2015

35AWW01‐
041015 

4/10/2015

35AWW01FD‐
041015 

4/10/2015

35AWW01FD‐
013114 

1/31/2014

35AWW01‐
981108 

11/8/1998

35AWW01‐
013114 

1/31/2014

35AWW01‐
020608 
2/6/2008

35AWW01‐
981108FD 
11/8/1998

35ASW03‐
012315 

1/23/2015

35ASW03‐
041015 

4/10/2015

35ASW03‐
041316

4/13/2016
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <5 U <1 U <1 U <1 U <5 U 0.551 J <1 U <1 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <5 U <1 U <1 U <0.5 U <5 U <1 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <5 U <1 U <1 U <0.5 U <5 U <1 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <5 U <1 U <1 U <0.5 U <5 U <1 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <5 U <1 U <1 U <0.5 U <5 U <1 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <5 U <1 U <1 U <0.5 U <5 U <1 U <0.5 U <0.5 U

35AWW01‐
100516

10/5/2016

35AWW01‐
041216

4/12/2016

35AWW01FD‐
071015 

7/10/2015

35AWW01FD‐
100615 

10/6/2015

35AWW01‐
100615 

10/6/2015

35AWW01‐
071015 

7/10/2015

35AWW01FD‐
041216

4/12/2016

35AWW02‐
981108 

11/8/1998

35AWW05‐
020114 
2/1/2014

35AWW05‐
040908 
9/8/2004

35AWW05‐
101613 

10/16/2013

35AWW02‐
040910 

9/10/2004

35AWW02‐
102213 

10/22/2013

35AWW02‐
112608 

11/26/2008

35AWW02‐
112608‐FD 
11/26/2008

35AWW05‐
112108 

11/21/2008
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U 57.6 21.3 15.8 14.2 12 16
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.37 J <1 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 7.19 <1 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.811 J <1 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <1 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW05‐
100516

10/5/2016

35AWW06‐
052114 

5/21/2014

35AWW06‐
101513 

10/15/2013

35AWW06‐
102914 

10/29/2014

35AWW05‐
052214 

5/22/2014

35AWW05‐
102114 

10/21/2014

35AWW05‐
100515 

10/2/2015

35AWW05‐
071015 

7/10/2015 

35AWW05‐
012315 

1/23/2015

35AWW05‐
040815 
4/8/2015

35AWW05FD‐
012315 

1/23/2015

35AWW05‐
041416

4/14/2016

35AWW05FD‐
052214 

5/22/2014

35AWW06‐
110509 
5/9/2011

35AWW06‐
120308 

12/3/2008

35AWW06‐
013014 

1/30/2014

Table 4: Page 4 of 19

00906611



Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

13.5 4.17 18.6 12.8 13 7.48 <1 U <100 U <25 U <10 U <10 U <10 U <10 U <50 U <50 U <50 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.709 J <100 U 13.4 J 9.35 J <5 U 55.9 47.2 38.6 J 27.2 J 30.7 J
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.586 J 9,590 6,480 1,640 603 J 599 204 112 119 110
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <100 U <25 U <5 U <5 U <5 U 2.82 J <25 U <25 U <25 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 1.03 675 1,150 544 149 J 895 953 653 491 607
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <100 U <25 U <5 U <5 U <5 U <5 U <25 U <25 U <25 U

35AWW06‐
100316

10/3/2016

35AWW08‐
101013 

10/10/2013

35AWW08‐
102714 

10/27/2014

35AWW08‐
110509 
5/9/2011

35AWW08‐
112408 

11/24/2008

35AWW07R‐
101613 

10/16/2013

35AWW08‐
012914 

1/29/2014

35AWW08‐
052014 

5/20/2014

35AWW08‐
082013 

8/20/2013

35AWW06‐
100715 

10/7/2015

35AWW06‐
070715 
7/7/2015

35AWW06‐
012815 

1/28/2015

35AWW06‐
041515 

4/15/2015

35AWW08‐
012115 

1/21/2015

35AWW08‐
041515 

4/15/2015

35AWW06‐
041116

4/11/2016
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<100 U <25 U <25 U <10 U <1 U <1 UJ <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
73.5 J 79.6 60.9 41.7 <0.5 U <0.5 UJ 0.317 J 0.502 J 0.703 J 0.486 J 0.483 J 0.622 J 0.717 J 0.515 J 0.437 J <0.5 U
110 79 80.1 36.9 21.9 57.6 J 125 128 254 183 155 194 283 172 173 <0.5 U
<50 U <12.5 U <12.5 U <5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
746 581 234 235 11.9 8.97 J 37.3 41.7 93 64.3 45 59.5 81.3 55.7 48.2 <0.5 U
<50 U <12.5 U 14.2 J 7.46 J <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW08‐
100416

10/4/2016

35AWW09‐
100316

10/3/2016

35AWW08‐
041316

4/13/2016

35AWW09‐
102714 

10/27/2014

35AWW09‐
100715 

10/7/2015

35AWW09‐
070715 
7/7/2015 

35AWW09‐
012115 

1/21/2015

35AWW09‐
041415 

4/14/2015

35AWW10‐
082913 

8/29/2013

35AWW09‐
041216

4/12/2016

35AWW09‐
012914 

1/29/2014

35AWW09‐
052014 

5/20/2014

35AWW08‐
100815 

10/8/2015

35AWW08‐
070815 
7/8/2015

35AWW09‐
082913 

8/29/2013

35AWW09‐
101013 

10/10/2013
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U 7.7 10.1 11.6 21.9 12.5 13.5
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U 0.401 J <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.442 J <0.5 U <0.5 U 0.369 J <0.5 U 0.273 J

35AWW11‐
012715 

1/27/2015

35AWW11‐
041415 

4/14/2015

35AWW10‐
100316

10/3/2016

35AWW10‐
101013 

10/10/2013

35AWW10‐
102814 

10/28/2014

35AWW11‐
020314 
2/3/2014

35AWW11‐
052114 

5/21/2014

35AWW11‐
101513 

10/15/2013

35AWW10‐
012914 

1/29/2014

35AWW10‐
052014 

5/20/2014

35AWW10‐
100715 

10/7/2015

35AWW10‐
070715 
7/7/2015

35AWW10‐
012715 

1/27/2015

35AWW10‐
041415 

4/14/2015

35AWW10‐
041316

4/13/2016

35AWW11‐
102914 

10/29/2014
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

16.8 14.7 21.3 16 <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
0.292 J <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.343 J 0.326 J 0.279 J 0.251 J <0.5 U 0.511 J 0.426 J
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U 0.532 J 0.328 J <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW11‐
100715 

10/7/2015 

35AWW11‐
070815 
7/8/2015

35AWW12FD‐
100515 

10/5/2015

35AWW12‐
070915 
7/9/2015 

35AWW12‐
100515 

10/5/2015

35AWW12‐
012815 

1/28/2015

35AWW12‐
040715 
4/7/2015

35AWW11‐
100316

10/3/2016

35AWW12FD‐
040715 
4/7/2015

35AWW12‐
013114 

1/31/2014

35AWW12‐
052914 

5/29/2014

35AWW12‐
101813 

10/18/2013

35AWW12‐
103014 

10/30/2014

35AWW12FD‐
013114 

1/31/2014

35AWW12FD‐
101813 

10/18/2013

35AWW11‐
041216

4/12/2016
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U 1.63 J
<0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 2.04
<0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.663 J
<0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.272 J

U
U
U
U

35AWW13‐
100616

10/6/2016

U

35AWW13‐
012315 

1/23/2015

35AWW13‐
100615 

10/6/2015 

35AWW13‐
040815 
4/8/2015

35AWW13‐
041316

4/13/2016

35AWW14‐
101813 

10/18/2013

35AWW12FD‐
100516

10/5/2016

U

35AWW13FD‐
102114 

10/21/2014

35AWW13‐
070915 
7/9/2015

35AWW12‐
041216

4/12/2016

35AWW12‐
100516

10/5/2016

35AWW13‐
020314 
2/3/2014

35AWW13‐
052214 

5/22/2014

35AWW13‐
101113 

10/11/2013

35AWW13‐
102114 

10/21/2014

35AWW13FD‐
101113 

10/11/2013
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

1.63 J 1.22 J 1.07 J 1.57 J 1.8 J 1.78 J 1.7 J 2.47 3.25 10.4 <1 U <1 U <1 U <1 U <1 U <1 U
1.75 1.46 1.47 1.94 1.91 2.08 1.7 1.96 1.78 5.09 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

0.669 J 0.612 J 0.565 J 0.806 J 0.707 J 0.786 J 0.632 J 1.06 1.79 10.2 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.303 J <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW14‐
012115 

1/21/2015

35AWW14‐
041316

4/13/2016

35AWW14‐
070915 
7/9/2015

35AWW14‐
100215 

10/2/2015

35AWW14‐
040715 
4/7/2015

35AWW14‐
100616

10/6/2016

35AWW15‐
012315 

1/23/2015

35AWW15‐
052814 

5/28/2014

35AWW15‐
101613 

10/16/2013

35AWW15‐
102114 

10/21/2014

35AWW15FD‐
101613 

10/16/2013

35AWW14‐
013114 

1/31/2014

35AWW14‐
052814 

5/28/2014

35AWW14‐
103014 

10/30/2014

35AWW14FD‐
052814 

5/28/2014

35AWW15‐
020114 
2/1/2014
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW15‐
041416

4/14/2016

35AWW16‐
013114 

1/31/2014

35AWW16‐
052814 

5/28/2014

35AWW15‐
100615 

10/6/2015

35AWW16‐
041216

4/12/2016

35AWW15‐
100516

10/5/2016

35AWW15‐
071015 

7/10/2015 

35AWW15‐
041015 

4/10/2015

35AWW16‐
102213 

10/22/2013

35AWW16‐
103014 

10/30/2014

35AWW16FD‐
070915 
7/9/2015

35AWW16‐
070915 
7/9/2015

35AWW16‐
100615 

10/6/2015

35AWW16FD‐
012715 

1/27/2015

35AWW16‐
012715 

1/27/2015

35AWW16‐
040715 
4/7/2015
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 UJ <1 U <1 U <1 U <1 U <1 U <1 U 0.792 J
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW17‐
041116

4/11/2016

35AWW16‐
100416

10/4/2016

35AWW16FD‐
100416

10/4/2016

35AWW17‐
100316

10/3/2016

35AWW18‐
020114 
2/1/2014

35AWW18‐
052914 

5/29/2014

35AWW18‐
101813 

10/18/2013

35AWW18‐
103114 

10/31/2014

35AWW17‐
020114 
2/1/2014

35AWW17‐
052914 

5/29/2014

35AWW17‐
101813 

10/18/2013

35AWW17‐
103114 

10/31/2014

35AWW17‐
071015 

7/10/2015

35AWW17‐
100515 

10/2/2015 

35AWW17‐
012815 

1/28/2015

35AWW17‐
041015 

4/10/2015
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

0.726 J 0.78 J <1 UJ <1 U 2.13 2.09 0.97 J 6.45 9.31 9.98 10.9 17.4 17.5 13.4 11.7 14.7
<0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U 0.379 J 0.619 J 0.596 J 0.81 J 0.941 J 1.13 0.807 J 0.751 J 0.939 J
<0.5 U <0.5 U <0.5 UJ <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

35AWW18‐
041116

4/11/2016

35AWW18FD‐
041116

4/11/2016

35AWW18‐
100516

10/5/2016

35AWW19‐
013114 

1/31/2014

35AWW19‐
052814 

5/28/2014

35AWW18‐
071015 

7/10/2015

35AWW18‐
100515 

10/2/2015

35AWW18‐
012815 

1/28/2015

35AWW18‐
041015 

4/10/2015

35AWW19‐
102213 

10/22/2013

35AWW19‐
103014 

10/30/2014

35AWW19FD‐
070915 
7/9/2015

35AWW19‐
100215 

10/2/2015

35AWW19‐
070915 
7/9/2015

35AWW19‐
012115 

1/21/2015

35AWW19‐
040715 
4/7/2015
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

13.5 12.9 3,230 2,950 5,060 4,910 5,660 4,640 4,780 3,630 5,460 3,440 <1 U <1 U <1 U <1 U
<0.5 U <0.5 U 110 87.7 110 119 123 120 118 105 126 115 <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U 1.65 1.53 <10 U <10 U <10 U <12.5 U <12.5 U <12.5 U <12.5 U <10 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U 3.77 3.52 <10 U <10 U <10 U <12.5 U <12.5 U <12.5 U 5.16 J <10 U <0.5 U <0.5 U <0.5 U <0.5 U

0.899 J 0.754 J 513 479 695 843 820 718 636 582 707 594 <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U 105 62.4 65.7 102 122 90.6 151 126 216 166 <0.5 U <0.5 U <0.5 U <0.5 U

35AWW20‐
100416

10/4/2016

35AWW20‐
020314 
2/3/2014

35AWW20‐
052114 

5/21/2014

35AWW20‐
101513 

10/15/2013

35AWW20‐
102914 

10/29/2014

35AWW20‐
041316

4/13/2016

35AWW19‐
041216

4/13/2016

35AWW19‐
100616

10/6/2016

35AWW20‐
070815 
7/8/2015

35AWW20‐
100815 

10/8/2015 

35AWW20‐
012715 

1/27/2015

35AWW20‐
041515 

4/15/2015

35AWW21‐
020414 
2/4/2014

35AWW21‐
052214 

5/22/2014

35AWW21‐
101613 

10/16/2013

35AWW21‐
102114 

10/21/2014
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <1 U <1 U <1 <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U
<0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 UU

35AWW21‐
100416

10/4/2016

35AWW21FD‐
100416

10/4/2016

U
U
U
U
U

35AWW21‐
041316

4/13/2016

35AWW21FD‐
041316

4/13/2016

35AWW22FD‐
012115 

1/21/2015

35AWW22‐
012115 

1/21/2015

35AWW22‐
040715 
4/7/2015

35AWW22‐
052914 

5/29/2014

35AWW21‐
070915 
7/9/2015

35AWW21‐
100615 

10/6/2015

35AWW21‐
012315 

1/23/2015

35AWW21‐
040815 
4/8/2015

35AWW22‐
013114 

1/31/2014

35AWW22‐
102213 

10/22/2013

35AWW22‐
103014 

10/30/2014

35AWW22FD‐
103014 

10/30/2014
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<1 U <1 U <1 U <1 U <5 U <0.2 U <1 U <5 U <2 U <1 U <1 U <1 U <2.5 U <5 U <1 U
<0.5 U <0.5 U <0.5 U <0.5 U NA <0.2 U <1 U <5 U <2 U <1 U 0.292 J NA <1 U
<0.5 U <0.5 U <0.5 U <0.5 U <5 U <0.25 U <1 U <5 U 6.4 8.74 25.7 419 397 870 4,884
<0.5 U <0.5 U <0.5 U <0.5 U NA <0.29 U <1 U <5 U <2 U <1 U <1 U <0.5 U <1.25 U NA <1 U
<0.5 U <0.5 U <0.5 U <0.5 U <5 U <0.25 U <1 U <5 U 4.6 5.74 11.3 106 86.1 49 99
<0.5 U <0.5 U <0.5 U <0.5 U NA <0.24 U <1 U <5 U <2 U <1 U <1 U <0.5 U <1.25 U NA <1 U

LHSMW04‐ 
041316

4/13/2016

0.851 J

LHSMW04‐ 
032916

3/29/2016

0.666 J

35AWW22‐
041316

4/13/2016

35AWW22‐
100515 

10/5/2015

35AWW22‐
070915 
7/9/2015

35AWW22‐
100616

10/6/2016

LHSMW05‐
960131 

1/31/1996

LHSMW04‐
941201 

12/1/1994

LHSMW04‐
960812 

8/12/1996

LHSMW04‐
980513 

5/13/1998

LHSMW04‐
FEB2007 
2/20/2007

LHSMW05‐
941201 

12/1/1994

LHSMW04‐
013008 

1/30/2008

LHSMW04‐
040909 
9/9/2004

LHSMW04‐
112508 

11/25/2008
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

<0.2 U <40 U <5 U <5 U 2 1.3 <5 U <2 U <1 U 1.23 J 0.884 J 1.68 J 4.03 3.28 5.95 8.2
0.21 <40 U <5 U NA 0.98 1.4 <5 U 5.1 2.26 4.01 1.85 2.59 5.2 3.25 5.52 7.24

2,700 4,900 5,100 J <5 U 0.27 0.69 2 J <2 U <1 U 0.663 J <0.5 U 0.255 J 0.381 J 0.255 J 0.454 J 0.443 J
<0.29 U <40 U <5 U NA <0.29 U <1 U <5 U <2 U <1 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U

39.7 160 230 J <5 U 0.43 0.53 <5 U 0.77 J 0.486 J 1.87 0.751 J 1.41 2.77 1.75 3.02 3.23
<0.24 U <40 U <5 U NA 0.62 <1 U <5 U <2 U <1 U 0.627 J 0.5 J 0.597 J 1.15 0.924 J 0.967 J 1.36

LHSMW06‐
980513 

5/13/1998

LHSMW06‐
013114 

1/31/2014

LHSMW06‐
040908 
9/8/2004

LHSMW06‐
070915 
7/9/2015

LHSMW06‐
012115 

1/21/2015

LHSMW06‐
040715 
4/7/2015

LHSMW06‐
101713 

10/17/2013

LHSMW06‐
103014 

10/30/2014

LHSMW06‐
111908 

11/19/2008

LHSMW06‐
941201 

12/1/1994

LHSMW06‐
960813 

8/13/1996

LHSMW06‐
052814 

5/28/2014

LHSMW06‐
FEB2007 
2/21/2007

LHSMW05‐
960812 

8/12/1996

LHSMW05‐
980513 

5/13/1998

LHSMW05‐
040909 
9/9/2004
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

12.1 13.7 19.2 750 660 1,341 311 950 590 J 394 576 669 396 334 558 J 1,140
10.4 11.9 NA NA NA 2.5 11 6 3.6 7.96 10.1 6.1 4.66 7.17 21

0.518 J 0.563 J 0.9 J <5 U <5 U 7 2.7 <1 U <5 U <2 U <1 U 0.253 J <0.5 U <1 U <0.5 U <1 U
<0.5 U <0.5 U 0.391 J NA NA NA <0.29 U 0.73 <5 U <2 U 0.421 J 0.384 J 0.282 J <1 U 0.296 J 1.06 J
5.66 6.5 9.06 16 19 24 5.9 25 24 15.8 25 41.3 23.9 17.6 23.1 78.1

2.1 2.38 2.94 NA NA 10 1.1 7.2 9 3 14.4 9.47 15.9 5.43 7.98 35.4

19

LHSMW07‐
013014 

1/30/2014

LHSMW06‐
100215 

10/2/2015

LHSMW07‐
052214 

5/22/2014

LHSMW07‐
101513 

10/15/2013

LHSMW07‐
102914 

10/29/2014

LHSMW07‐
110509 
5/9/2011

LHSMW07‐
111908 

11/21/2008

LHSMW07‐
941201 

12/1/1994

LHSMW07‐
941201FD 
12/1/1994

LHSMW07‐
960131 

1/31/1996

LHSMW07‐
960812 

8/12/1996

LHSMW07‐
040908 
9/8/2004

LHSMW06‐ 
041316

4/13/2016

LHSMW06‐ 
100616

10/6/2016

LHSMW07‐
980513 

5/13/1998

LHSMW07‐
FEB2007 
2/21/2007
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Table 4
Historic Monitoring Well COC Concentrations
LHAAP‐58, Longhorn Army Ammunition Plan, Karnack, Texas
4
th Year RA(O) Report

Sample Identification:

Sample Date:
Units MCL

1,1‐DICHLOROETHENE µg/L 7
CIS‐1,2‐DICHLOROETHENE µg/L 70
TETRACHLOROETHENE µg/L 5
TRANS‐1,2‐DICHLOROETHENE µg/L 100
TRICHLOROETHENE µg/L 5
VINYL CHLORIDE µg/L 2
Notes:

U ‐ Analyte was not detected.

µg/L ‐ micrograms per liter

UJ ‐ The analysis was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 'UJ' not detects are not definite; the 
analyte may be present.

Blue Highlighting Indicates Analyte Detected Above MCL

J ‐ Estimated value; analyte concentration was less than the limit 
of quantification

MCL ‐ Maximum Contaminant Level
NA ‐ not analyzed

1,300 1,660 2,100 1,210 1,250 701
19.3 31.4 32.4 22.5 19.6 22.1
<2.5 U <5 U <2.5 U <2.5 U 0.397 J <2.5 U
<2.5 U <5 U 1.29 J <2.5 U 0.681 J <2.5 U
64.3 82.1 118 84.9 67.5 71.6
28.8 34.1 69.4 J 37.1 10.8 21.8

LHSMW07‐
070715 
7/7/2015

LHSMW07‐
100815 

10/8/2015

LHSMW07‐ 
100416

10/4/2016

LHSMW07‐ 
041416

4/14/2016

LHSMW07‐
012815 

1/28/2015

LHSMW07‐
041515 

4/15/2015
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¢ŀōƭŜ р
9ƴƘŀƴŎŜŘ Lƴ‐ǎƛǘǳ .ƛƻǊŜƳŜŘƛŀǘƛƻƴ tŜǊŦƻǊƳŀƴŎŜ 5ŀǘŀ {ǳƳƳŀǊȅ ‐ 9ŀǎǘŜǊƴ tƭǳƳŜ
[I!!t‐руΣ [ƻƴƎƘƻǊƴ !ǊƳȅ !ƳƳǳƴƛǘƛƻƴ tƭŀƴǘΣ YŀǊƴŀŎƪΣ ¢ŜȄŀǎ
пǘƘ ¸ŜŀǊ w!όhύ wŜǇƻǊǘ

9ƭŜŎǘǊƻƴ 5ƻƴƻǊ
ǇI 5h hwt {ǇŜŎ /ƻƴŘ ¢ǳǊō ¢h/ t/9 ¢/9 Ŏ5/9 ±/ 9ǘƘŀƴŜ aŜǘƘŀƴŜ 9ǘƘŜƴŜ  /hн  CŜнҌ bhо bhн {hп /ƭ‐ !ƭƪ 5I/ 5I.ǘ
{¦ ƳƎκ[ Ƴ± ƳǎκŎƳ b¢¦ ƳƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ŎŜƭƭǎκƳ[ ŎŜƭƭǎκƳ[

уκнлκнлмо сΦлр bw bw уΦно нсΦф мсΦр мΣспл рпп фΦор W ғр ғн  млΦм ғн мпоΣллл лΦлп ғп ғп мΣпул нΣрмл мтп ғлΦф ғрΦо
млκмлκнлмо сΦт bw bw птΦт пΦм ссΣплл сло W мпф W ғр ғр ғн  рΦоу ғн b! рнΦп мнΦоW ғнл тло флр орΣслл оΦс мΣолл
мκнфκнлмп сΦсу bw bw ноΦп тфΦу поΣрлл рфф уфр ррΦф ғр ғн  опр ғн пнуΣллл мпп ғмл ғмл нур нΣмфл нтΣтлл ғлΦу мнΣфлл
рκнлκнлмп рΦрт bw bw муΦн флΦп мсΣфлл нлп фро птΦн ғр ғн  b! ғн b! ғулл ғмл ғмл нсн мΣрфл муΣолл пΣуул ртпΣллл
млκнтκнлмп сΦус bw bw мфΦр нмо моΣфлл ммн сро оуΦс W ғнр ғн пΣпнл ғн рлрΣллл пту ғнл ғнл ғмлл нΣлнл ммΣулл W тлΦп оΣлрлΣллл W
мκнмκнлмр сΦун bw bw муΦм ннр сΣлол ммф пфм нтΦн W ғнр ғпл нΣрпл ғпл мрнΣллл W млΦф W ғо ғо ғмр мΣфлл нлΣплл b! b!
пκмрκнлмр уΦлс bw bw мсΦп ппу уΣоол ммл слт олΦт W ғнр ғнл оΣоул ғнл нпфΣллл ғул ғн ғн ғмл нΣнрл муΣулл W b! b!
тκуκнлмр уΦлт bw bw моΦф онр нΣрпл ммл тпс тоΦр W ғрл ғнл рΣслл ғнл отлΣллл мно ғн ғн ғмл нΣнрл млΣмлл W b! b!
млκуκнлмр тΦнн bw bw ммΦо олл нΣнпл тф рум тфΦс ғмнΦр ғнл рΣрмл ғнл отпΣллл нмΦм ғр ғр ғнр нΣмол W нлΣслл ппу тнΣфлл
млκпκнлмс сΦфн bw bw ммΦу рлΦп фму осΦф нор пмΦт тΦпс W ғнл тΣорл ғнл пнпΣллл мтΦс ғн ғн ғмл нΣллл фΣмсл W нрΣсллΣллл снрΣллл
ммκмрκнлмт сΦру bwо bwо ммΦу соΦс рум мн оо оу ғ р ¦ ғлΦно ¦ стл лΦрс W мфлΣллл мтΦп W лΦнпф ғлΦлр ¦ нΦло нΣлсл пΣосл оΣлслΣллл ғоуΦр ¦
тκмуκнлму тΦмр bwо bwо мпΦф омΦп пуп W ғнΦр ¦W мф W мн W фΦл W ғлΦпт ¦ фнл лΦпф W орлΣллл моΦт W ғ лΦнлл ¦W ғлΦнлл ¦W лΦф нΣпсл оΣлрл W мΣпмлΣллл птΣллл

уκнлκнлмо сΦму bw bw оΦсп оо млΦр осу фпΦу лΦфту W ғм ғн  оΦнн ғн мпоΣллл лΦлп ғм ғм роп уфн мпн мΦн лΦпW
млκмлκнлмо сΦрр bw bw офΦн мл пфΣнлл мтн пнΦм ғнΦр ғнΦр ғн  пΦор ғн b! орΦп ғнл ғнл пут офу офΣтлл ғнΦм мрΦтW
мκнфκнлмп сΦру bw bw нлΦн нрс олΣнлл мтн руΦп ғр ғр ғн  рΦлф ғн оотΣллл ммл ғмл ғмл прт флс нтΣрлл ғлΦф софΣллл
рκнмκнлмп рΦрн bw bw мс мрн нфΣмлл мрп тмΦн оΦо W ғр ғн  птф ғн рспΣллл лΦлнмт ғмл ғмл отс тул нрΣтлл нΣутл нΣтллΣллл
млκнуκнлмп рΦут bw bw мпΦн мтм уΣппл пуΦс W нно ғрл ғрл ғн фмл ғн рспΣллл W млт ғм ғм мм фпл мнΣолл W млΦф мфнΣллл
мκнмκнлмр сΦрм bw bw моΦс фоΦо тΣтнл онΦу W нмс ғрл ғрл ғмл офо ғмл оооΣллл плΦс ғн ғн млΦн уум мфΣллл W b! b!
пκмрκнлмр тΦмм bw bw мнΦу оут тΣулл мрΦф W мом нмΦп W ғнр ғнл оΣмтл ғнл офсΣллл нтΦуW ғм ғм му фтс нпΣмлл b! b!
тκуκнлмр тΦсн bw bw ммΦу упт оΣспл омΦп W срΦс W ғрл ғрл ғнл мсΣмлл ғнл плуΣллл фсΦм ғм ғм оΦснW мΣлнл мнΣплл W b! b!
млκуκнлмр сΦср bw bw ммΦп рнр мΣтлл осΦп W рмΦу W ғрл ғрл ғнл рΣуул ғнл рллΣллл лΦуор ғр ғр ғнр мΣнлл нлΣолл ту уΣулл
млκпκнлмс сΦум bw bw сΦоу тл нфн ғр ғр ғр ғр ғнл рΣфрл ғнл сртΣллл уΦлн ғм ғм ғр тсн рΣрлл W фΣпслΣллл роΣолл
ммκмрκнлмт тΦнр bwо bwо сΦрф мор мфм ғнΦр ¦ ғнΦр ¦ ғнΦр ¦ ғнΦр ¦ ғлΦно ¦ снл мΦн омлΣллл муΦф W ғлΦлр ¦ ғлΦлр ¦ плΦу мΣлнл оΣомл орΣолл ғнлΦу ¦
тκмуκнлму сΦу bwо bwо сΦно фΦр мму W ғлΦр ¦W ғлΦр ¦W рΦо W пΦу W ғлΦпт ¦ рфл лΦуф W пфлΣллл пл W ғлΦнлл ¦W ғлΦнлл ¦W мсм фтт нΣнфл тΦр рΦр

bƻǘŜǎΥ
мΦ 9ƭŜŎǘǊƻƴ ŘƻƴƻǊ ƛƴƧŜŎǘƛƻƴǎ ŎƻƳǇƭŜǘŜŘ ƛƴ {ŜǇǘΦ нлмо Ƴ± Ґ ƳƛƭƭƛǾƻƭǘǎ t/9 Ґ ǘŜǘǊŀŎƘƭƻǊƻŜǘƘŜƴŜ bhо Ґ ƴƛǘǊŀǘŜ ŎŜƭƭǎκƳ[ Ґ ŎŜƭƭǎ ǇŜǊ ƳƛƭƭƛƭƛǘŜǊ
нΦ .ƛƻŀǳƎƳŜƴǘŀǘƛƻƴ ǇŜǊŦƻǊƳŜŘ ƛƴ bƻǾΦ нлмо {ǇŜŎ /ƻƴŘ Ґ ǎǇŜŎƛŦƛŎ ŎƻƴŘǳŎǘƛǾƛǘȅ  ¢/9 Ґ ǘǊƛŎƘƭƻǊƻŜǘƘŜƴŜ bhн Ґ ƴƛǘǊƛǘŜ b! Ґ ƴƻǘ ŀƴŀƭȅȊŜŘ
оΦ 5ŀǘŀ ǊŜŎƻǊŘŜŘ ōǳǘ ƴƻǘ ǳǎŜŘ ǎƛƴŎŜ ōŀƛƭŜǊ ǿŀǎ ǳǎŜŘ ǘƻ ŎƻƭƭŜŎǘ ǘƘŜ ǎŀƳǇƭŜΦ ƳǎκŎƳ Ґ ƳƛƭƭƛǎƛŜƳŜƴǎ ǇŜǊ ŎŜƴǘƛƳŜǘŜǊ Ŏ5/9 Ґ Ŏƛǎ‐мΣн‐ŘƛŎƘƭƻǊƻŜǘƘŜƴŜ {hп Ґ  ǎǳƭŦŀǘŜ bw Ґ ƴƻǘ ǊŜŎƻǊŘŜŘ
ǇI Ґ ǇƻǘŜƴǘƛŀƭ ƻŦ ƘȅŘǊƻƎŜƴ ¢ǳǊō Ґ ǘǳǊōƛŘƛǘȅ ±/ Ґ Ǿƛƴȅƭ ŎƘƭƻǊƛŘŜ /ƭ‐ Ґ ŎƘƭƻǊƛŘŜ ¦ ‐ ¦ƴŘŜǘŜŎǘŜŘΥ ¢ƘŜ ŀƴŀƭȅǘŜ ǿŀǎ ŀƴŀƭȅȊŜŘ ŦƻǊΣ ōǳǘ ƴƻǘ ŘŜǘŜŎǘŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ǘƻ ǘƘŜ ƭƛƳƛǘ ƻŦ ŘŜǘŜŎǘƛƻƴ
{¦ Ґ ǎǘŀƴŘŀǊŘ ǳƴƛǘǎ b¢¦ Ґ ƴŜǇƘŜƭƻƳŜǘǊƛŎ ǘǳǊōƛŘƛǘȅ ǳƴƛǘǎ ҡƎκ[ Ґ ƳƛŎǊƻƎǊŀƳǎ ǇŜǊ ƭƛǘŜǊ !ƭƪ Ґ ŀƭƪŀƭƛƴƛǘȅ ¦ ‐ ¢ƘŜ ŀƴŀƭȅǘŜ ǿŀǎ ƴƻǘ ŘŜǘŜŎǘŜŘΤ ƘƻǿŜǾŜǊΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ŜǎǘƛƳŀǘŜŘ ŘǳŜ ǘƻ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ƳŜŜǘƛƴƎ ŎŜǊǘŀƛƴ 
5h Ґ ŘƛǎǎƻƭǾŜŘ ƻȄȅƎŜƴ ¢h/ Ґ ǘƻǘŀƭ ƻǊƎŀƴƛŎ ŎŀǊōƻƴ /hн  Ґ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ 5I/ Ґ ŘŜƘŀƭƻŎƻŎŎƻƛŘŜǎ ŀƴŀƭȅǘŜ‐ǎǇŜŎƛŦƛŎ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ŎǊƛǘŜǊƛŀΦ
ƳƎκ[ Ґ ƳƛƭƭƛƎǊŀƳǎ ǇŜǊ ƭƛǘŜǊ Ŏ±h/ Ґ ŎƘƭƻǊƛƴŀǘŜŘ ǾƻƭŀǘƛƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ CŜнҌ Ґ ŦŜǊǊƻǳǎ ƛǊƻƴ 5I.ǘ Ґ  ŘŜƘŀƭƻōŀŎǘŜǊ ǎǇǇΦ W ‐ 9ǎǘƛƳŀǘŜŘΥ .ŜǘǿŜŜƴ ǘƘŜ ƳŜǘƘƻŘ ŘŜǘŜŎǘƛƻƴ ƭƛƳƛǘ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƭƛƳƛǘ ŀƴŘκƻǊ ŘǳŜ ǘƻ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ƳŜŜǘƛƴƎ ŎŜǊǘŀƛƴ 

ло²²лм

ор!²²лу

aƻƴƛǘƻǊƛƴƎ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ 5ŀǘŜ
CƛŜƭŘ tŀǊŀƳŜǘŜǊǎ Ŏ±h/ǎ 5ƛǎǎƻƭǾŜŘ DŀǎŜǎ 5ŜŎƘƭƻǊƛƴŀǘƛƴƎ .ŀŎǘŜǊƛŀ

{ƭƛƎƘǘ ŘŜŎǊŜŀǎŜ ƛƴ ǇI ƴƻǘŜŘ ŘǳǊƛƴƎ aŀȅ нлмп ǎŀƳǇƭƛƴƎ ŜǾŜƴǘΣ 
ǇƻǘŜƴǘƛŀƭƭȅ ǊŜƭŀǘŜŘ ǘƻ ŜȄŎŜǎǎƛǾŜ ǎǳōǎǘǊŀǘŜ ŦŜǊƳŜƴǘŀǘƛƻƴ ŀƴŘ 
ƻǊƎŀƴƛŎ ŀŎƛŘ ǇǊƻŘǳŎǘƛƻƴΣ ƴŜŜŘ ǘƻ ƳƻƴƛǘƻǊ ŎƭƻǎŜƭȅΦ  {ȅǎǘŜƳ Ƙŀǎ 
ŎƻƴǘƛƴǳŜŘ ǘƻ ǎŜƭŦ ōǳŦŦŜǊŜŘ ƻǾŜǊ ǘƛƳŜΦ

‐Lƴƛǘƛŀƭ ǎǇƛƪŜ ƛƴ ¢h/ 
ƛƴŘƛŎŀǘŜǎ ŜŦŦŜŎǘƛǾŜ 
ǎǳōǎǘǊŀǘŜ 
ŘƛǎǘǊƛōǳǘƛƻƴΦ
‐wŜǎƛŘǳŀƭ ŜƭŜŎǘǊƻƴ 
ŘƻƴƻǊ ǇǊŜǎŜƴǘ ǘƻ 
ǎǳǇǇƻǊǘ ŘŜǎƛǊŜŘ 
ōƛƻƎŜƻŎƘŜƳƛŎŀƭ 
ǊŜŀŎǘƛƻƴǎΦ 
‐5ŜŎƭƛƴƛƴƎ ¢h/ 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻǾŜǊ 
ǘƛƳŜ ƛƴŘƛŎŀǘƛǾŜ ƻŦ 
ǎǳōǎǘǊŀǘŜ 
ŎƻƴǎǳƳǇǘƛƻƴΦ  
‐9ƭŜŎǘǊƻƴ ŘƻƴƻǊ 
ƴŜŀǊƭȅ ŘŜǇƭŜŀǘŜŘΦ 

t/9 ƛǎ ŘŜƎǊŀŘƛƴƎ Ŧǳƭƭȅ ǘƻ ±/Φ  wŜǎƛŘǳŀƭ 
ŘŜƎǊŀŘŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ƻŦ ¢/9Σ Ŏ5/9Σ ŀƴŘ ±/ 
ŎƻƴǘƛƴǳŜ ǘƻ ŘŜƎǊŀŘŜΦ                                              

wŜŘǳŎŜŘ ƳŜǘƘŀƴŜ ŀƴŘ ŜǘƘŜƴŜ ƛƴŘƛŎŀǘŜǎ ǎƭƻǿƛƴƎ 
ƻŦ ǊŜŘǳŎǘƛǾŜ ŘŜŎƘƭƻǊƛƴŀǘƛƻƴ ŘǳŜ ǘƻ ƭƛƳƛǘŜŘ 
ǎǳōǎǘǊŀǘŜ ŀƴŘ ŜƭŜǘǊƻƴ ŀŎŎŜǇǘƻǊǎ ǊŜƳŀƛƴƛƴƎΦ

LƴŎǊŜŀǎƛƴƎ ǎǳƭŦŀǘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǊŜŘǳŎǘƛǾŜ ŘŜŎƘƭƻǊƛƴŀǘƛƻƴ ƛǎ 
ǎǘŀǊǘƛƴƎ ǘƻ ǎǘŀƭƭΦ

Lƴƛǘƛŀƭ ǎǇƛƪŜ ƛƴ ŘŜŎƘƭƻǊƛƴŀǘƛƴƎ 
ōŀŎǘŜǊƛŀ Ŏƻǳƴǘǎ ǎǳƎƎŜǎǘ ŜŦŦŜŎǘƛǾŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 
ōƛƻŀǳƎƳŜƴǘŀǘƛƻƴ ŎǳƭǘǳǊŜ
‐{ǳǎǘŀƛƴŜŘ ŜƭŜǾŀǘŜŘ Ŏƻǳƴǘǎ 
ƛƴŘƛŎŀǘŜ ǎǳǊǾƛǾŀƭ ŀƴŘ ǇƻǎǎƛōƭŜ 
ǇǊƻƭƛŦŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 
ōƛƻŀǳƎƳŜƴǘŀǘƛƻƴ ŎǳƭǘǳǊŜΦ
‐9ƭŜǾŀǘŜŘ ŘŜŎƘƭƻǊƛƴŀǘƛƴƎ ōŀŎǘŜǊƛŀ 
Ŏƻǳƴǘǎ ƛƴ нлмс ƛƴŘƛŎŀǘŜ ǊŀǇƛŘ 
ǇǊƻƭƛŦŜǊŀǘƛƻƴ ƛǎ ƻƴƎƻƛƴƎΦ

²Ŝǘ /ƘŜƳƛǎǘǊȅ

tŀƎŜ м ƻŦ м

00906627



¢ŀōƭŜ с
9ƴƘŀƴŎŜŘ Lƴ‐ǎƛǘǳ .ƛƻǊŜƳŜŘƛŀǘƛƻƴ tŜǊŦƻǊƳŀƴŎŜ 5ŀǘŀ {ǳƳƳŀǊȅ‐²ŜǎǘŜǊƴ tƭǳƳŜ
[I!!t‐руΣ [ƻƴƎƘƻǊƴ !ǊƳȅ !ƳƳǳƴƛǘƛƻƴ tƭŀƴǘΣ YŀǊƴŀŎƪΣ ¢ŜȄŀǎ
пǘƘ ¸ŜŀǊ w!όhύ wŜǇƻǊǘ

9ƭŜŎǘǊƻƴ 5ƻƴƻǊ
ǇI 5h hwt {ǇŜŎ /ƻƴŘ ¢ǳǊō ¢h/ t/9 ¢/9 Ŏ5/9 ±/ 9ǘƘŀƴŜ aŜǘƘŀƴŜ 9ǘƘŜƴŜ  /hн  CŜнҌ bhо bhн {hп /ƭ‐ !ƭƪ 5I/ 5I.ǘ
{¦ ƳƎκ[ Ƴ± ƳǎκŎƳ b¢¦ ƳƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ҡƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ƳƎκ[ ŎŜƭƭǎκƳ[ ŎŜƭƭǎκƳ[

[I{a²лт ммκмпκнлмт рΦфп лΦлф мрф мм плΦф сΦум ғлΦр ¦ оф мм мр ғлΦно ¦ му ғлΦнн ¦ ннлΣллл лΦп W ғлΦлрлл ¦ ғлΦмлл ¦ нΣфпл нΣрпл трл b! b!
оκтκнлму сΦм лΦср мул мнΦм рΦм сΦст ғмΦл ¦ оп мм р ғлΦпт ¦ о ғлΦрр ¦ орлΣллл лΦлт W ғлΦлрлл ¦ ғлΦлрлл ¦ нΣтлл нΣпнл трт ммΦу ғпΦу ¦
тκмтκнлму сΦно л ‐оуф мпΦм моΦн онм ғлΦр ¦ мн р ғлΦр ¦ ғлΦпт ¦ мΦп ғлΦрр ¦ рплΣллл нΦру W ғлΦнлл ¦  ғлΦнлл ¦ мΣлфл нΣнтл мΣффл мтΦн сΣртлΣллл

ор!²²лс ммκмпκнлмт рΦус лΦлс мфт рΦут уΦт нΦнф ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ ғлΦно ¦ лΦон W ғлΦнн ¦ нллΣллл лΦлф W нΦмн ғлΦлрлл ¦ мΣрсл мΣлпл ссс b! b!
оκуκнлму рΦст лΦнс мос рΦфм пΦп нΦон ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғлΦпт ¦ ғмΦл ¦ ғлΦрр ¦ рллΣллл W лΦмн W ғлΦлрлл ¦ ғлΦлрлл ¦ мΣпул мΣллл ссс мΦр нфм
тκнκнлму пΦф л ‐ор рΦус фсΦт пΣнлл W ғ лΦр ¦W ғ лΦр ¦W ғ лΦр ¦W ғ лΦр ¦W ғлΦпт ¦ ғмΦл ¦ лΦру W тулΣллл W мп W ғлΦнлл ¦W ғлΦнлл ¦W умм флп оус ғмΦу ¦ рнΣфлл

ор!²²мм ммκмпκнлмт рΦсп лΦот нту уΦуу срΦн рΦлр ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ ғлΦно ¦ ғлΦсо ¦ ғлΦнн ¦ нолΣллл лΦлу W ғлΦлрлл ¦ ғлΦлрлл ¦ мΣнфл нΣсрл прн b! b!
оκтκнлму рΦфп лΦрф нмм фΦпф флΦу рΦну ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғлΦпт ¦ мс лΦоу W ослΣллл лΦмл W ғлΦлрлл ¦ ғлΦлрлл ¦ мΣнсл нΣрол ппс лΦс ғрΦл ¦
тκмсκнлму рΦом л ‐рс уΦтт мрΦр мΣсрл ғ лΦр ¦ ғ лΦр ¦ ғ лΦр ¦ ғ лΦр ¦ ғ лΦпт ¦ лΦул W ғлΦрр ¦ прлΣллл нтΦс W ғ лΦмлл ¦ ғ лΦмлл ¦ срн нΣппл спф пΦсл фмлΣллл

ор!²²мф ммκмтκнлмт рΦнт bwо bwо рΦфт нсΦр b! ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ ғлΦр ¦ b! b! b! b! b! b! b! b! b! b! b! b!
оκуκнлму рΦну b! b! сΦлу нсΦп нΦрм ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғлΦпт ¦ ғмΦл ¦ ғлΦрр ¦ фтΣллл мΦмл W ғлΦлрлл ¦ ғлΦлрлл ¦ мΣннл мΣпол мрф лΦп W ғммΦф ¦
тκмуκнлмф сΦлу bwо bwо рΦст мн нΦоу W  ғлΦр ¦W  ғлΦр ¦W  ғлΦр ¦W  ғлΦр ¦W ғлΦпт ¦ лΦср W ғлΦрр ¦ мулΣллл W нΦту W ғлΦнлл ¦W ғлΦнлл ¦W фуо мΣотл мфф лΦол W нлΣплл

ор!²²нл ммκмпκнлмт рΦфт лΦлп моу тΦтм нтΦр моΦу лΦул W  онл ро ту ғлΦно ¦ му лΦпм W нолΣллл лΦпр W ғ лΦлрлл ¦ ғ лΦлрлл ¦ нΣмрл мΣтол уоп b! b!
оκтκнлму сΦмс лΦс млс тΦфт нмΦо мпΦр ғрΦл ¦ оол тс ммл ғлΦпт ¦ ғмΦо ¦ ғлΦрр ¦ отлΣллл лΦсф W ғлΦлрлл ¦ ғлΦлрлл ¦ мΣупл мΣрмл упу рΦр мΣмнл
тκмсκнлму сΦму л ‐орт тΦмф л по ғлΦр ¦ нтл сф тм ғлΦпт ¦ лΦфо W ғлΦрр ¦ ослΣллл мΦму W ғ лΦмлл ¦ ғ лΦмлл ¦ уун мΣпнл мΣпрл мΦрл рΣфтлΣллл

ор!²²но оκуκнлму рΦфн лΦтс мур оΦру уфΦр оΦом ғмΦл ¦ нт нм оΦм ғлΦпт ¦ ғмΦл ¦ ғлΦрр ¦ рллΣллл лΦмо W мΦн ғлΦлрлл ¦ тсм пут слу ғлΦр ¦ ғпΦу ¦
тκмтκнлму рΦст л ‐мст оΦп мту урсΦл ғлΦр ¦ нΦс мн ғлΦр ¦ ғлΦпт ¦ пф лΦоу W отлΣллл нрΦм W ғлΦмлл ¦ ғлΦмлл ¦ ғлΦрлл ¦ пун фмп прΦм фΣрол

ор!²²нп оκуκнлму рΦом лΦсс ннп лΦпут ффΦр мΦпр ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғмΦл ¦ ғлΦпт ¦ ғмΦл ¦ ғлΦрр ¦ нфлΣллл лΦоо W лΦмм ғлΦлрлл ¦ урΦт ммф ссΦр ғнΦл ¦ тфΦф
тκмтκнлму пΦфу л тм лΦпуп ппф мΦру ғ лΦр ¦ ғ лΦр ¦ ғ лΦр ¦ ғ лΦр ¦ ғлΦпт ¦ ғмΦл ¦ ғлΦрр ¦ полΣллл лΦмс W лΦлспл W ғ лΦмлл ¦ тоΦс ммт рнΦп ғмΦфл ¦ мот

bƻǘŜǎΥ
мΦ 9ƭŜŎǘǊƻƴ ŘƻƴƻǊ ƛƴƧŜŎǘƛƻƴǎ ŎƻƳǇƭŜǘŜŘ ƛƴ aŀǊŎƘ нлму Ƴ± Ґ ƳƛƭƭƛǾƻƭǘǎ t/9 Ґ ǘŜǘǊŀŎƘƭƻǊƻŜǘƘŜƴŜ bhо Ґ ƴƛǘǊŀǘŜ ŎŜƭƭǎκƳ[ Ґ ŎŜƭƭǎ ǇŜǊ ƳƛƭƭƛƭƛǘŜǊ
нΦ .ƛƻŀǳƎƳŜƴǘŀǘƛƻƴ ǇŜǊŦƻǊƳŜŘ ƛƴ !ǇǊƛƭ нлму {ǇŜŎ /ƻƴŘ Ґ ǎǇŜŎƛŦƛŎ ŎƻƴŘǳŎǘƛǾƛǘȅ  ¢/9 Ґ ǘǊƛŎƘƭƻǊƻŜǘƘŜƴŜ bhн Ґ ƴƛǘǊƛǘŜ b! Ґ ƴƻǘ ŀƴŀƭȅȊŜŘ
оΦ 5ŀǘŀ ǊŜŎƻǊŘŜŘ ōǳǘ ƴƻǘ ǳǎŜŘ ǎƛƴŎŜ ōŀƛƭŜǊ ǿŀǎ ǳǎŜŘ ǘƻ ŎƻƭƭŜŎǘ ǘƘŜ ǎŀƳǇƭŜΦ ƳǎκŎƳ Ґ ƳƛƭƭƛǎƛŜƳŜƴǎ ǇŜǊ ŎŜƴǘƛƳŜǘŜǊ Ŏ5/9 Ґ Ŏƛǎ‐мΣн‐ŘƛŎƘƭƻǊƻŜǘƘŜƴŜ {hп Ґ  ǎǳƭŦŀǘŜ bw Ґ ƴƻǘ ǊŜŎƻǊŘŜŘ
ǇI Ґ ǇƻǘŜƴǘƛŀƭ ƻŦ ƘȅŘǊƻƎŜƴ ¢ǳǊō Ґ ǘǳǊōƛŘƛǘȅ ±/ Ґ Ǿƛƴȅƭ ŎƘƭƻǊƛŘŜ /ƭ‐ Ґ ŎƘƭƻǊƛŘŜ ¦ ‐ ¦ƴŘŜǘŜŎǘŜŘΥ ¢ƘŜ ŀƴŀƭȅǘŜ ǿŀǎ ŀƴŀƭȅȊŜŘ ŦƻǊΣ ōǳǘ ƴƻǘ ŘŜǘŜŎǘŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ǘƻ ǘƘŜ ƭƛƳƛǘ ƻŦ ŘŜǘŜŎǘƛƻƴ
{¦ Ґ ǎǘŀƴŘŀǊŘ ǳƴƛǘǎ b¢¦ Ґ ƴŜǇƘŜƭƻƳŜǘǊƛŎ ǘǳǊōƛŘƛǘȅ ǳƴƛǘǎ ҡƎκ[ Ґ ƳƛŎǊƻƎǊŀƳǎ ǇŜǊ ƭƛǘŜǊ !ƭƪ Ґ ŀƭƪŀƭƛƴƛǘȅ ¦ ‐ ¢ƘŜ ŀƴŀƭȅǘŜ ǿŀǎ ƴƻǘ ŘŜǘŜŎǘŜŘΤ ƘƻǿŜǾŜǊΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ŜǎǘƛƳŀǘŜŘ ŘǳŜ ǘƻ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ƳŜŜǘƛƴƎ ŎŜǊǘŀƛƴ 
5h Ґ ŘƛǎǎƻƭǾŜŘ ƻȄȅƎŜƴ ¢h/ Ґ ǘƻǘŀƭ ƻǊƎŀƴƛŎ ŎŀǊōƻƴ /hн  Ґ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ 5I/ Ґ ŘŜƘŀƭƻŎƻŎŎƻƛŘŜǎ ŀƴŀƭȅǘŜ‐ǎǇŜŎƛŦƛŎ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ŎǊƛǘŜǊƛŀΦ
ƳƎκ[ Ґ ƳƛƭƭƛƎǊŀƳǎ ǇŜǊ ƭƛǘŜǊ Ŏ±h/ Ґ ŎƘƭƻǊƛƴŀǘŜŘ ǾƻƭŀǘƛƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ CŜнҌ Ґ ŦŜǊǊƻǳǎ ƛǊƻƴ 5I.ǘ Ґ  ŘŜƘŀƭƻōŀŎǘŜǊ ǎǇǇΦ W ‐ 9ǎǘƛƳŀǘŜŘΥ .ŜǘǿŜŜƴ ǘƘŜ ƳŜǘƘƻŘ ŘŜǘŜŎǘƛƻƴ ƭƛƳƛǘ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƭƛƳƛǘ ŀƴŘκƻǊ ŘǳŜ ǘƻ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ƳŜŜǘƛƴƎ ŎŜǊǘŀƛƴ 
hwt Ґ ƻȄƛŘŀǘƛƻƴ‐ǊŜŘǳŎǘƛƻƴ ǇƻǘŜƴǘƛŀƭ ŀƴŀƭȅǘŜ‐ǎǇŜŎƛŦƛŎ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ŎǊƛǘŜǊƛŀΦ

5ŜŎƘƭƻǊƛƴŀǘƛƴƎ .ŀŎǘŜǊƛŀ

‐{ƭƛƎƘǘ ƛƴŎǊŜŀǎŜ ƛƴ ǇI ŦƻƭƭƻǿƛƴƎ ƛƴƧŜŎǘƛƻƴ ƛǎ ŦŀǾƻǊŀōƭŜΦ ‐Lƴƛǘƛŀƭ ǎǇƛƪŜ ƛƴ ¢h/ 
ƛƴŘƛŎŀǘŜǎ ŜŦŦŜŎǘƛǾŜ 
ǎǳōǎǘǊŀǘŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ǘƻ 
ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ŀǊŜŀǎΦ
‐Lǘ Ƴŀȅ ǘŀƪŜ ǘƛƳŜ ŦƻǊ 
ǘƘŜ ǎǳōǎǘǊŀǘŜ ǘƻ 
ǊŜŀŎƘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ 
ǿŜƭƭǎΦ

‐5ŜŎǊŜŀǎƛƴƎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ Ŏ±h/ǎΦ
‐!ŘŘƛǘƛƻƴŀƭ ǘƛƳŜκƳƻƴƛǘƻǊƛƴƎ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ƻōǎŜǊǾŜ ŎƻƳǇƭŜǘŜ ŘŜŎƘƭƻǊƛƴŀǘƛƻƴ ŀǘ ор!²²нлΦ     

‐LƴŎǊŜŀǎŜŘ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ƛƴŘƛŎŀǘŜǎ ƳŜǘŀōƻƭƛǎƳ ƻŦ 
ǘƘŜ ƛƴƧŜŎǘŜŘ ǎǳōǎǘǊŀǘŜ ƛǎ ƻŎŎǳǊǊƛƴƎΦ

‐5ŜŎǊŜŀǎƛƴƎ ǎǳƭŦŀǘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƻƴǎŜǘκŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
ǊŜŘǳŎƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŎƻƴŘǳŎƛǾŜ ǘƻ ǊŜŘǳŎǘƛǾŜ ŘŜŎƘƭƻǊƛƴŀǘƛƻƴΦ

‐Lƴƛǘƛŀƭ ǎǇƛƪŜ ƛƴ ŘŜŎƘƭƻǊƛƴŀǘƛƴƎ 
ōŀŎǘŜǊƛŀ Ŏƻǳƴǘǎ ǎǳƎƎŜǎǘ ŜŦŦŜŎǘƛǾŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 
ōƛƻŀǳƎƳŜƴǘŀǘƛƻƴ ŎǳƭǘǳǊŜΦ

²Ŝǘ /ƘŜƳƛǎǘǊȅ
aƻƴƛǘƻǊƛƴƎ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ 5ŀǘŜ

CƛŜƭŘ tŀǊŀƳŜǘŜǊǎ Ŏ±h/ǎ 5ƛǎǎƻƭǾŜŘ DŀǎŜǎ
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 1: 03WW01 in good condition.

Photo 2: Temporary well 1004TW001 
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 3: Dry surface water sampling 
location 35ASW03.

Photo 4: 35AWW01 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 5: 35AWW02 in good condition.

Photo 6: 35AWW03 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 7: 35AWW04 needs repainting.

Photo 8: 35AWW05 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 9: 35AWW06 in good condition.

Photo 10: 35AWW07R in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 11: 35AWW08 in good condition. 

Photo 12: 35AWW09 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 13: 35AWW10 in good condition.

Photo 14: 35AWW11 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 15: 35AWW12 in good condition.

Photo  16: 35AWW13 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 17: 35AWW14 in good condition.

Photo 18: 35AWW15 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 19: 35AWW16 in good condition.

Photo 20: 35AWW17 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 21: 35AWW18 in good condition.

Photo 22: 35AWW19 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 23: 35AWW20 in good condition.

Photo 24: 35AWW21 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 25: 35AWW22 in good condition.

Photo 26: LHSMW03 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 27: LHSMW04 in good condition.

Photo 28: LHSMW05 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 29: LHSMW06 in good condition.

Photo 30: LHSMW07 in good condition.
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Longhorn Army Ammunition Plant Site LHAAP-58 Photograph Log  August 2018

Photo 31: AWW023 in good condition.

Photo 32: AWW024 in good condition.
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1 INTRODUCTION 
Bhate reviewed seven data packages from ALS Environmental, Houston, Texas with the analyses 
for ferrous iron and volatile fatty acids subcontracted to ALS Rochester, NY, and the analyses of 
dissolved gases to ALS Simi Valley, CA.  The dechlorinating bacteria analysis was subcontracted 
to Microbial Insights in Knoxville, TN.  Groundwater samples were collected from November 13-
17, 2017, from Site LHAAP-58 at the Longhorn Army Ammunition Plant (LHAAP), Karnack, Texas.  
Data were reviewed for conformance to the requirements of the following guidance documents: 
USEPA Contract Laboratory Program [CLP] National Functional Guidelines for Superfund Organic 
Methods Data Review (USEPA, January 2017); USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Superfund Data Review (USEPA, January 2017); and the Final 
Army Basewide Uniform Federal Policy (UFP) – Quality Assurance Project Plan (QAPP) Longhorn 
Army Ammunition Plant (Bhate, May 2018) which is an appendix to the Installation-Wide Work 
Plan. 

1.1 Intended Use of Data 
The objective of sampling at LHAAP-58 in November 2017 was to complete the semi-annual 
groundwater sampling event. 

Analyses performed include: 

• SM2320B – Alkalinity 
• E365.3 – Phosphorus 
• RSK-175 – Dissolved Gases 
• E415.1 – Total Organic Carbon 
• SW8260C – Volatile Organic Compounds (VOCs) 
• SM3500-Fe - Ferrous Iron 
• SW6020A – Total and Dissolved Metals (Iron and Manganese) and Total Arsenic 
• SW9056A – Anions (chloride, nitrate, nitrite, and sulfate) 
• E376.1 – Sulfide 
• High Performance Liquid Chromatography (HPLC)-METACIDS – Volatile Fatty Acids 

(VFAs) 
• CENSUS – Dechlorinating Bacteria (dehalococcoides [DHC]/dehalobacter [DHB]) 
• SW8270D Selected Ion Monitoring (SIM) – 1,4 Dioxane 

Table 1 lists the sample identification (ID) numbers and their associated laboratory package.  

Table 2 lists qualified results with the qualification flag and reason code. 

The following narrative is a brief synopsis of data that required qualification due to quality control 
discrepancies. 
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1.2 Preservation and Holding Times 
Sample ID data were evaluated for agreement with the chain-of-custody (COC).  All samples were 
received in appropriate containers, within the proper temperature range, in good condition, and 
within the required hold time with the following exception.  

• The analysis for ferrous iron was outside the requisite 24-hour hold time and all results 
were qualified as estimated, “J”. 

1.3 Calibrations 
All analytes reported must be present in the initial and continuing calibration.  The calibrations 
must meet the acceptance criteria specified in Worksheet 24 (Analytical Instrument Calibration) 
of the QAPP.  All results reported must be within the calibration range.  Samples were diluted, if 
necessary, to bring analyte responses within the calibration range 

1.3.1 Continuing Calibration Verifications  
The calibrations must meet the following criteria otherwise the compound is qualified as J or UJ: 
The continuing calibration verification (CCV) criteria are 20 percent difference (%D) for VOCs and 
50% for closing CCVs.  Metals and general chemistry are 10%D; VFAs, Dissolved Gases, and TOC 
are 15%D.  

The CCV for all compounds were within control limits. 

1.4 Blanks 
If the analyte result for an associated sample was less than 5X (10X for common laboratory 
contaminants) the analyte concentration in the blank, that result was qualified as “UB” and 
considered an artifact of blank contamination.  Where the sample result for the affected analyte 
was non-detect or greater than 5X (10X) the amount in the blank, no qualifier was applied.  

No compounds were reported in the various analytical blanks.  

1.5 Surrogates 
Surrogates were evaluated using limits defined by each method in the project-specific QAPP 
Worksheet 15. 

1.5.1 SW8270D SIM 
The surrogate 2-fluorobiphenyl was reported above control limits in samples 35AWW11-111417 
and 35AWW16-111317.  The detection of 1,4-dioxane was flagged as estimated, “J”. 

1.6 Laboratory Control Sample (LCS)/Laboratory Control Sample Duplicate 
(LCSD) 
LCS/LCSD recoveries were evaluated using limits defined in the project-specific QAPP Worksheet 
15.  

All sample recoveries were within control limits. 
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1.7 Matrix Spike (MS)/Matrix Spike Duplicate Sample (MSD) 
MS/MSD recoveries were evaluated using limits defined in Worksheet 15 of the project-specific 
QAPP.  When sample results were greater than 4X the spike amount, control limits were not 
applicable and require no qualification.  Furthermore, if a MS/MSD analyses was performed on a 
batched (unrelated) sample, no qualification was made to the sample data.  

1.7.1 SM3500-Fe 
The MS and MSD recoveries for ferrous iron were above control limits in the spike sample 
35AWW06-111417 (139%/137%).  Ferrous iron was qualified as estimated, “J”. 

1.7.2 SW8260 
Due to possible matrix effect, multiple compounds were below control limits in spiked sample 
35AWW12-111617.  These non-detect compounds were qualified as estimated, “UJ”.  The MS 
recovery for 1,1,2,2-tetrachloroethane (70.3%) was below control limits in spike sample 
35AWW21-111317.  This non-detect compound was considered estimated and flagged, “UJ”.  

1.7.3 SW8270D SIM 
The MS/MSD recoveries for 1,4-dioxane in spike sample 35AWW12_111617 were above control 
limits and qualified as estimated, “J”. 

1.8 Internal Standards 
If the percent recovery (%R) for an internal standard in a sample is not within the limit, the 
associated sample is qualified for those analytes associated with the internal standard(s) outside 
of the limit. 

Internal standards were within acceptance criteria for the associated compounds. 

1.9 Field Precision 
Precision is the measure of variability of individual sample measurements. Evaluation of field 
duplicates for precision was done using the relative percent difference (RPD).  The RPD is defined 
as the difference between two duplicate samples divided by the mean and expressed as a 
percent.  Field duplicate RPD limits were set at <30% for groundwater matrices.  

1.9.1 SW8270D SIM 
The RPD, between 35AWW20-111417 and its duplicate, was exceeded for 1,4-dioxane (118%). 
This compound was qualified as estimated, “J”, in both sample and duplicate.  
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2 DATA USABILITY SUMMARY 
The data are usable for the intended purposes of the project (see Table 3).  The data quality 
objectives have been met for the project. 

 
Table 1: Field Sample Identification and Laboratory Packages 

Client Sample ID Lab 
Package/ID 

SM
2320B 

E365.3 

E415.1 

SW
6020A 

SW
8260C 

HPLC-
M

ETACIDS 

SW
9056A 

RSK-175 

SM
3500Fe 

E376.1 

CEN
SU

S 

Arsenic  

SW
8270D 

SIM
 

03WW01_111517 HS17110813 X X X X X X X X X X X X X 
35AWW01_111617 HS17111049     X       X X 
35AWW05_111317 HS17110800     X        X 
35AWW06_111417 HS17110732 X X X X X  X X X X  X X 
35AWW07_111717 HS17111044            X  
35AWW08-111517 HS17110813 X X X X X X X X X X X X X 
35AWW09-111517 HS17110816 X X X X X X X X X X X X X 
35AWW10-111517 HS17110816 X X X X X X X X X X X  X 
35AWW11-111417 HS17110731 X X X X X  X X X X   X 
35AWW12_111617 HS17111049     X        X 
35AWW13_111617 HS17111049     X        X 
35AWW14_111717 HS17111044     X        X 
35AWW15_111617 HS17111049     X        X 
35AWW16-111317 HS17110800     X        X 

35AWW16-111317_a HS17110800     X        X 
35AWW17-111317 HS17110800     X        X 
35AWW18-111317 HS17110800     X        X 
35AWW19_111717 HS17111044     X        X 
35AWW20-111417 HS17110731 X X X X X  X X X X   X 

35AWW20-111417-a HS17110731 X X X X X  X X X X   X 
35AWW21-111317 HS17110800     X        X 
35AWW22_111717 HS17111044     X        X 
LHSMW03_111717 HS17111044            X  
LHSMW06_111717 HS17111044     X       X X 
LHSMW07-111417 HS17110732 X X X X X  X X X X  X X 

1004TW001_111717 HS17111044            X  
Notes:  
MW – Monitoring Well 
SM – Standard Method 
SW-846 - Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
E – U.S. Environmental Protection Agency Method 
HS - Houston 
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Table 2: Qualified Analytical Data 

Client Sample ID 
Laboratory 

Laboratory 
Package Analyte Name 

Data 
Validation 
Qualifier 

Reason for 
Qualification 

03WW01-111517 HS17110813 Ferrous Iron 18.9 J HT 
35AWW06-111417 HS17110732 Ferrous Iron 0.09 J HT/MS/MSD > 
35AWW08-111517 HS17110813 Ferrous Iron 17.4 J HT 
35AWW09-111517 HS17110816 Ferrous Iron 0.06 J HT 
35AWW10-111517 HS17110816 Ferrous Iron 0.07 J HT 

35AWW11-111417 HS17110731 Ferrous Iron 
1,4-Dioxane 

0.08 J 
1.6 J 

HT 
Surr > 

35AWW12_111617 HS17111049 1,4-Dioxane 
49 volatiles 

0.20 J 
UJ 

MS/MSD > 
MS/MSD < 

35AWW16-111317 HS17110800 1,4-Dioxane 1.2 J Surr > 

35AWW20-111417 HS17110731 Ferrous Iron 
1,4-Dioxane 

0.45 J 
28 J 

HT 
Dup RPD 

35AWW20-111417-a HS17110731 Ferrous Iron 
1,4-Dioxane 

0.43 J 
110 J 

HT 
Dup RPD 

35AWW21-111317 HS17110800 1,1,2,2-Tetrachloroethane < 0.5 UJ MS < 
LHSMW07-111417 HS17110732 Ferrous Iron 0.4 J HT 

Notes: 
J – Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control 
criteria. 
UJ – The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria. 
Surr > - surrogate recovery above control limits 
MS/MSD >/<– Matrix spike/duplicate recoveries above/below control limits 
HT – exceeded recommended hold time 
Dup RPD – duplicate relative percent difference outside control limits 

 

 
Table 3: Completeness by Method 

Method  No. of Rejected Results % Completeness 

SM2320B 0 100 
E365.3 0 100 
E415.1 0 100 
SW6020A 0 100 
SW8260C 0 100 
HPLC-METACIDS 0 100 
SW9056A 0 100 
RSK-175 0 100 
SM3500-Fe 0 100 
E376.1 0 100 
CENSUS 0 100 
SW8270D SIM 0 100 
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the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc. 

immediately.  The data and other information in this report represent only the sample(s) analyzed and are rendered upon 

condition that it is not to be reproduced without approval from Microbial Insights, Inc.  Thank you for your cooperation.

Reviewed By:
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Client:

Project: Date Received:

MI Project Number:

CENSUS

060OK
LHAAP-58

ALS Laboratory Group

11/16/2017

Tel. (865) 573-8188 Fax. (865) 573-8133

10515 Research Dr.,  Knoxville, TN 37932

MICROBIAL INSIGHTS, INC.

35AWW08_1115

17

03WW01_11151

7

35AWW09_111

517

Client Sample ID:

Sample Information

35AWW10_1115

17

Units:

Sample Date: 11/15/2017 11/15/2017 11/15/2017 11/15/2017

Analyst/Reviewer: JS JS JS JS

cells/mL cells/mL cells/mL cells/mL

Dechlorinating Bacteria

DHC 3.06E+06 3.53E+04 1.50E+00 <9.00E-01Dehalococcoides

TCE <3.80E+00 <2.10E+00 <5.00E-01 <9.00E-01     tceA Reductase

BVC <3.80E+00 <2.10E+00 <5.00E-01 <9.00E-01    BAV1 Vinyl Chloride Reductase

VCR 4.72E+06 5.32E+04 2.20E+00 <9.00E-01     Vinyl Chloride Reductase

DHBt <3.85E+01 <2.08E+01 1.40E+00 (J) <9.10E+00Dehalobacter spp.

Legend:

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below PQL but above LQL I = Inhibited

< = Result not detected
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Quality Assurance/Quality Control Data

Samples Received 11/16/2017

Date Prepared Date Analyzed

Arrival

Temperature

Positive 

Control

Extraction

Blank

Negative

ControlComponent

11/16/2017 11/22/2017 103% non-detect0 °C non-detectDHC

11/16/2017 11/22/2017 106% non-detect0 °C non-detectBVC

11/16/2017 11/22/2017 96% non-detect0 °C non-detectDHBt

11/16/2017 11/22/2017 104% non-detect0 °C non-detectTCE

11/16/2017 11/22/2017 107% non-detect0 °C non-detectVCR
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December 04, 2017

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

The analytical data provided relates directly to the samples received by ALS  Environmental 
and for only the analyses requested. Results are expressed as "as received" unless 
otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the 
Case Narrative or as noted with qualifiers in the QC batch information. Should this 
laboratory report need to be reproduced, it should be reproduced in full unless written 
approval has been obtained by ALS Environmental. Samples will be disposed in 30 days 
unless storage arrangements are made.  

If you have any questions regarding this report, please feel free to call me.

Sincerely,

ALS Environmental received 4 sample(s) on Nov 15, 2017 for the analysis presented in the 
following report.

Laboratory Results for: LHAAP-58

Dear Marcia,

Work Order: HS17110731

Project Manager

Generated By:  Dayna.Fisher

Sonia West

 10450 Stancliff Rd. Suite 210
 Houston, TX 77099
 T: +1 281 530 5656
 F: +1 281 530 5887

 www.alsglobal.comRight Solutions • Right Partner
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Client: Bhate Environmental Associates, Inc.

Work Order: HS17110731
Project: LHAAP-58 SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS17110731-01 14-Nov-2017 10:30 15-Nov-2017 08:4035AWW11-111417 Water

HS17110731-02 14-Nov-2017 11:45 15-Nov-2017 08:4035AWW20-111417 Water

HS17110731-03 14-Nov-2017 11:45 15-Nov-2017 08:4035AWW20-111417-a Water

HS17110731-04 14-Nov-2017 00:01ALS-
110717-7

15-Nov-2017 08:40Trip Blank Water

ALS Group USA, Corp 04-Dec-17Date: 
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Client: CASE NARRATIVE

Work Order:
LHAAP-58
Bhate Environmental Associates, Inc.

Project:
HS17110731

Work Order Comments

Sample duplicate listed on the chain of custody 35AWW20_111417 is labeled and reported as 35AWW20_111417-a.•

The analyses for RSK-175 Dissolved Gases and CO2 were subcontracted to ALS Environmental in Simi Valley, CA. Final Report 
attached.

•

The analysis for Ferrous Iron was subcontracted to ALS Environmental in Rochester, NY. Final Report attached.•

GCMS Semivolatiles by Method SW8270SIM

Batch ID: 122270
Sample ID: 35AWW11-111417 (HS17110731-01)

One or more of the method 8270 surrogates were recovered outside of the control limits.  This was due to a dilution required for 
sample analysis. 

•

The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference. •

Sample ID: 35AWW20-111417-a (HS17110731-03)

Low area counts for internal standard, but internal standard associated with target compound meets QC limits.•

The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference. •

The surrogate recoveries could not be determined due to dilution below the calibration range. •

Sample ID: LCSD-122270

Low area counts for internal standard, but internal standard associated with target compound meets QC limits.•

LCSD RPD was above the control limits for some surrogates•

GCMS Volatiles by Method SW8260

Batch ID: R305631
Sample ID: HS17110493-01MS

MS and MSD are for an unrelated sample•

Metals by Method SW6020

Batch ID: 122338,122422

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method SW9056

Batch ID: R305969

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Batch ID: R305878
Sample ID: HS17110722-02MS

MS and MSD are for an unrelated sample•

ALS Group USA, Corp 04-Dec-17Date: 
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Client: CASE NARRATIVE

Work Order:
LHAAP-58
Bhate Environmental Associates, Inc.

Project:
HS17110731

WetChemistry by Method SW9056

Batch ID: R305878
Sample ID: HS17110732-01MS

MS and MSD are for an unrelated sample•

WetChemistry by Method E415.1

Batch ID: R306127

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method SM2320B

Batch ID: R306067

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method E376.1

Batch ID: R305693

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method E365.3

Batch ID: 122373

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

ALS Group USA, Corp 04-Dec-17Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LHAAP-58
35AWW11-111417

WorkOrder:
Lab ID:

Collection Date:

HS17110731
HS17110731-01

14-Nov-2017 10:30 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1ug/L 16-Nov-2017  21:20U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.201,1,1-Trichloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.301,1,2-Trichloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.201,1-Dichloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:200.201,1-Dichloroethene 1.012 0.50
1ug/L 16-Nov-2017  21:20U 0.301,1-Dichloropropene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.501,2,3-Trichloropropane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.201,2-Dibromoethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.501,2-Dichlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.201,2-Dichloroethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.501,2-Dichloropropane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.401,3-Dichlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.301,3-Dichloropropane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.401,4-Dichlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.202,2-Dichloropropane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.502-Butanone 2.01.0 1.0

1ug/L 16-Nov-2017  21:20U 0.302-Chlorotoluene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 1.02-Hexanone 2.01.0 1.0

1ug/L 16-Nov-2017  21:20U 0.404-Chlorotoluene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.304-Isopropyltoluene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.704-Methyl-2-pentanone 2.01.0 1.0

1ug/L 16-Nov-2017  21:20U 0.40Acetone 2.01.0 1.0

1ug/L 16-Nov-2017  21:20U 0.20Benzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.40Bromobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.20Bromochloromethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.20Bromodichloromethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.40Bromoform 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.40Bromomethane 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.60Carbon disulfide 2.01.0 1.0

1ug/L 16-Nov-2017  21:20U 0.50Carbon tetrachloride 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.30Chlorobenzene 1.00.50 0.50

1ug/L 16-Nov-2017  21:20U 0.30Chloroethane 1.00.50 0.50

04-Dec-17Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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